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Background. An important question in the valuation of children’s health is whether the preferences of younger individuals should be captured within value sets for measures that are aimed at them. This depends on whether younger
individuals can complete valuation exercises and whether their preferences differ from those of adults. This study
compared the preferences of adults and adolescents for EQ-5D-Y-3L health states using latent scale values elicited
from a discrete choice experiment (DCE). Methods. An online DCE survey, comprising 15 pairwise choices, was provided to samples of UK adults and adolescents (aged 11–17 y). Adults considered the health of a 10-year-old child,
whereas adolescents considered their own health. Mixed logit models were estimated, and comparisons were made
using relative attribute importance (RAI) scores and a pooled model. Results. In total, 1000 adults and 1005 adolescents completed the survey. For both samples, level 3 in pain/discomfort was most important, and level 2 in self-care
the least important, based on the relative magnitudes of coefficients. The RAI scores (normalized on self-care) indicated that adolescents gave less weight relative to adults to usual activities (1.18 v. 1.51; P \ 0.05), pain/discomfort
(1.77 v. 3.12; P \ 0.01), and anxiety/depression (1.64 vs. 2.65; P \ 0.01). The pooled model indicated evidence of
differences between the two samples in both levels in pain/discomfort and anxiety/depression. Limitations. The perspective of the DCE task differed between the 2 samples, and no data were collected to anchor the DCE data to generate value sets. Conclusions. Adolescents could complete the DCE, and their preferences differed from those of
adults taking a child perspective. It is important to consider whether their preferences should be incorporated into
value sets.
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The EQ-5D-Y-3L is a patient-reported outcome measure
that was designed to measure the health-related quality
of life (HRQOL) of children and adolescents.1,2
However, unlike the adult versions of the same instrument (EQ-5D-3L and EQ-5D-5L), value sets for translating EQ-5D-Y-3L responses to health state utilities are
unavailable in most countries.3 This means that in economic evaluations of treatments aimed at younger populations, it is not possible to estimate quality-adjusted lifeyears (QALYs) based on EQ-5D-Y-3L data, unless a
value set from another EQ-5D instrument is used. As the

EQ-5D-Y-3L instrument contains three severity levels, it
is typical for EQ-5D-3L value sets to be used in lieu of a
value set for the EQ-5D-Y-3L. However, evidence suggests that this is inappropriate because the 2 instruments
are worded differently, and the perspective used in an
EQ-5D-Y-3L valuation task may result in a value set
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with significantly different characteristics to an EQ-5D3L value set.4,5 It is therefore important that preference
elicitation studies are conducted to generate a value set
for the EQ-5D-Y-3L instrument.
Although the development of value sets for the EQ5D-Y-3L is desirable, valuing health states for children
poses unique challenges. These challenges include the
identification of the most appropriate methodology, perspective, and sample to be used in the health state valuation exercise.3 A methodological research program was
pursued by the EuroQol Research Foundation to look
into these issues, of which this study was part, which culminated in the development of a protocol for the valuation of EQ-5D-Y-3L.6 The protocol recommends that a
discrete choice experiment (DCE) is used to obtain latent
scale values, which should be anchored onto the QALY
scale using composite time trade-off data. In both tasks,
values are to be elicited from adult members of the
general population, with the tasks framed as follows:
‘‘Considering your views about a 10-y-old child, what do
you prefer?’’ Nonetheless, scientific protocols are subject
to future improvements following further research, and
one such area for further research relates to the choice of
sample.
The question of whose preferences to elicit for health
state valuation has been considered in many past studies,
both theoretical and empirical.7–12 The normative debate
centers around whether values should be sought from
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individuals who are experiencing the health state that is
being evaluated. In practice, most value sets are based on
the preferences of adult (18+) members of the general
population who have not, necessarily, experienced the
health states under evaluation.8 This is often justified in
countries with publicly funded health care systems on the
basis that they represent taxpayers’ preferences.7,8 It has
also been argued that general population preferences are
important because all members of the public are potential users of health care services.
In the context of valuing children’s health, the debate
differs. Given that the EQ-5D-Y-3L instrument was
designed for self-completion by younger individuals, the
question arises as to whether younger individuals, rather
than adults, should value EQ-5D-Y-3L health states. On
one hand, in many countries, younger individuals (\18)
are typically not taxpayers and are often ineligible to
vote, suggesting that adults’ preferences may be more
appropriate. Furthermore, although the adult general
population values are not experience based,13 nor are
they necessarily fully informed,14 adults are arguably better informed about the impact of ill health on HRQOL
than younger people, on average. On the other hand,
adults are not potential users of health care services for
younger people, nor can they feasibly be experiencing a
child’s health state when completing a valuation task.
Therefore, it can still be argued that it would be inappropriate to base resource allocation decisions that affect
younger populations on adult preferences alone. In addition, there is limited guidance from international agencies around how to generate QALYs, and hence utilities,
for use in the health technology assessment of interventions affecting young populations.3
The relevance of this debate ultimately depends on
the feasibility of eliciting preferences for health states
from younger individuals, and the existence of differences between their preferences and those of adults. A
review by Crump et al.15 identified a total of 26 studies
(up to May 2015) that elicited preferences for health
states from children. Most studies used time trade-off or
standard gamble, and only a third reported that the exercises were feasible in the target population. However,
recent advances in health state valuation focus on less
cognitively complex exercises such as DCEs and bestworst scaling (BWS).16,17 Recently published studies
have elicited the preferences of children using BWS.18–20
All 3 studies found BWS to be feasible. Furthermore, 2
of the studies compared the preferences of adolescents
with adults. Ratcliffe et al.18 found that Australian
adults placed less weight on impairments in mental
health and more weight on higher levels of pain relative
to adolescents when valuing CHU9D. In alignment with
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this finding, Dalziel et al.19 found that Australian adults
place less weight on being very worried, sad, or unhappy
and more weight on having pain or discomfort relative
to adolescents when valuing EQ-5D-Y-3L. However,
they also found that Spanish adults and adolescents
aligned in their greatest weight being placed on pain or
discomfort.
Thus, there is some evidence that health state valuation is feasible with younger individuals and that preferences may indeed differ between younger individuals and
adults. However, the evidence base is limited, and no
comparison studies have been published to date using
DCE methodology, despite its increasing prominence in
health state valuation.17 Therefore, this study sought to
compare latent scale values from a DCE elicited from a
sample of adults and a sample of adolescents in the UK.
The objectives were to determine whether a DCE is feasible as a health state valuation method in an adolescent
population and to determine if preferences differ between
an adult and an adolescent sample.

Medical Decision Making 41(5)

n = 1000). All adult respondents were members of an
online panel managed by a market research agency,
Survey Sampling International. The adolescent respondents were the children of adult panel members.
Selected panel members who had not been contacted
for the adult survey but who had been identified as
having children according to the agency’s database
were contacted with an invitation for their children to
take part.
Quotas, combined with a targeted recruitment strategy, were used to ensure that the sample was representative of the general population in terms of gender, age,
social grade (adult sample only), and nation (within the
UK; adult sample only). Respondents were awarded
‘‘panel points’’ (which can be redeemed for cash vouchers
and other rewards) following completion of the survey.
Based on piloting that suggested that the survey should
take 7.5 min to complete on average, it was agreed to
exclude any respondents completing the entire survey in
less than 2.5 min (i.e., one-third of that time) on dataquality grounds.

Method
Overview
Two online surveys were administered, one to a sample of
adults and another to a sample of adolescents. The surveys were developed in collaboration with epiGenesys, a
software development company. Both surveys comprised
the following elements (in order): screening questions,
information sheet and informed consent, self-reported
health using EQ-5D-Y-3L and visual analogue scale (EQVAS), instructions, 16 paired comparison tasks, 3 debrief
questions, and background questions. The background
questions differed slightly between samples, and adults
were asked some additional debrief questions relating to
the framing of the DCE task. The full surveys can be
found in the supplementary materials. Ethics approval to
conduct this study was obtained from the Medical
Sciences Inter-Divisional Research Ethics Committee
(IDREC) at the University of Oxford (reference: R47732/
RE002).
The remainder of this section will describe the sample
recruitment, the EQ-5D-Y-3L instrument, and the various components of the DCE design.

Sample
Data were collected from a sample of adult members of
the UK general public (target sample size: n = 1000) as
well as a sample of UK adolescent members of the general public aged between 11 and 17 y (target sample size:

EQ-5D-Y-3L
The EQ-5D-Y-3L instrument consists of 5 dimensions,
each with 3 severity levels, as detailed in Table 1. In contrast to the commonly used EQ-5D-3L instrument, the
‘‘self-care’’ dimension is labeled as ‘‘looking after myself,’’
and the ‘‘anxiety/depression’’ dimension is labeled as
‘‘feeling worried, sad, or unhappy,’’ as these were deemed
to be more easily understood by younger individuals.
However, in the interest of brevity, the ‘‘traditional’’
labels/codes are used throughout this article. A total of
243 (35) health states are possible when using the EQ-5DY-3L.

Discrete Choice Experiment
Overview
The DCE required respondents to make a choice between
2 EQ-5D-Y-3L health states labeled as options A and B.
All 5 dimensions of the EQ-5D-Y-3L were included as
attributes, along with the 3 severity levels for each
dimension.
In terms of the perspective of the choice tasks, the
adult sample were asked, ‘‘Considering your views about
a 10-y-old child: which do you prefer, A or B?’’ This
choice of perspective is not a straightforward one and
has been shown to potentially influence results.3 Our
choice of a 10-y-old child perspective was based on past
studies and the fact that the EQ-5D-Y-3L instrument is
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Table 1 EQ-5D-Y-3L Instrument
Dimension
Mobility (walking about)
Looking after myselfa
Doing usual activities (for example, going to school, hobbies,
sports, playing, doing things with friends or family)
Having pain or discomfort
Feeling worried, sad, or unhappyb

Levels

Coding

I have no problems walking about
I have some problems walking about
I have a lot of problems walking about
I have no problems washing or dressing myself
I have some problems washing or dressing myself
I have a lot of problems washing or dressing myself
I have no problems doing my usual activities

MO1
MO2
MO3
SC1
SC2
SC3
UA1

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

UA2
UA3
PD1
PD2
PD3
AD1
AD2
AD3

a

Referred to as ‘‘self-care’’ by convention.
Referred to as ‘‘anxiety/depression’’ by convention.

b

intended for use in a population aged 8 to 15 y.4–6 In
contrast, the adolescent sample were asked, ‘‘Which do
you prefer, A or B?’’ No opt-out or indifference options
were provided. The visual presentation of the choice
tasks (see Figure 1) was designed to mimic the format
used for DCE tasks in the EuroQol Group’s international EQ-5D-5L valuation protocol.21

Experimental Design
The experimental design for the DCE was a Bayesian
efficient design allowing for the estimation of main
effects and all 2-way interactions, with a minimal number of unrealistic health states, overlapping of health
states in 2-dimensional levels, and good level and utility
balance. The design phase was split into 2 phases. In the
first phase, an initial design was produced and tested in a
soft launch with 127 participants. Subsequently, simulations were conducted to select the final design, which
incorporated the priors estimated in the soft launch. The
final design, which can be found in the supplementary
materials, contained 150 pairs and was split into 10
blocks, resulting in 15 tasks per respondent. The design
used in this study has since been adopted by the recent
international EQ-5D-Y-3L protocol.6
An additional choice scenario was added as a dominance test (see section Logic Checks), resulting in 16
tasks per respondent. However, this scenario was not
part of the experimental design and was therefore not
included in the choice analysis. In addition, the order in

which the alternatives were displayed in the survey was
randomized to minimize left-right bias.22

Discrete Choice Modeling
Choice data are typically modeled using a random utility
model framework, in which the utility obtained by
decision maker n choosing alternative j is given by equation 1.
Unj = Vnj + enj

ð1Þ

where Vnj is an observable (or deterministic) component
made up of the attributes of the alternatives Xnj and
observable characteristics of the decision maker Zn. enj is
an unknown (or stochastic) component and treated as
random. It follows that the probability that the decision
maker n chooses alternative i is:

Pni = Pr enj  eni \ Vni  Vnj 8j 6¼ i

ð2Þ

Different choice models are obtained from different
assumptions about the distribution of the random terms.
The most commonly used choice model, the multinomial
logit (MNL), assumes that the random terms are independent and identically distributed (IID) type one extreme
value and suffers from the restrictive independence of irrelevant alternatives (IIA) property. In addition, the
MNL model assumes that preferences are homogenous
across individuals, unless systematic differences across
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Figure 1 Example choice scenarios.

participants are included in the observable component
of utility (e.g., gender, age). Because of this, alternative
models are typically preferred on the basis that actual
choice behavior can be better represented by flexible
models that attempt to control for various sources of
random heterogeneity.
There are 2 types of random heterogeneity that alternative choice models typically try to account for. The
first, preference heterogeneity, occurs if individuals’ preferences differ from one another for reasons beyond differences in observable characteristics. The second, scale
heterogeneity, is a specific type of correlation across utility coefficients. It occurs when the impact of factors not
included (in the model) affect individuals differently, giving the impression that some individuals’ responses are
‘‘more random’’ than others.23 Several suggestions exist
in the econometric literature for incorporating preference
and scale heterogeneity in a discrete choice model.24–26
In this study, we selected the MIXL model with correlated parameters as the basis of our comparison between
adult and adolescent samples. Correlated MIXL models
allow parameters to be estimated for each respondent in
the sample and hence take preference and scale heterogeneity into account.24

In the choice models, a linear, additive utility function
was estimated with all variables dummy coded and ‘‘level
1s’’ used as base levels, as in equation 3. In the MIXL
models, each parameter was modeled as random and
normally distributed.
Vj = b1 MO2 + b2 MO3 + b3 SC2 + b4 SC3 + b5 UA2
+ b6 UA3 + b7 PD2 + b8 PD3 + b9 AD2 + b10 AD3 ð3Þ
To compare the models between samples, predicted probabilities (i.e., estimated by the models) and observed
probabilities for the 150 DCE pairs (i.e., the choices
made) were compared.

Preference Comparisons
An increasingly well-documented issue when comparing
the preferences of different samples using DCE data is
the confounding between preference and scale.27,28 It is
possible to determine whether differences in scale exist
between samples using the Swait-Louviere test; this is
typically conducted using MNL models and is the
approach used in this study.27 However, this does not
allow for both scale and preference heterogeneity to be
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controlled for. In fact, it has been argued that it is
impossible to disentangle the two.23 We therefore use 2
approaches to compare the preferences of the 2 samples
while controlling for scale and preference heterogeneity.
The first approach is to examine relative attribute
importance (RAI) scores by dimension. This approach
involves estimating the utility range for each attribute
and subsequently applying a normalization to enable
sample comparisons; in this case, an attribute-based normalization was used,29 as in equation 4.
RAIX =

bX
S
bY

ð4Þ

RAIX is the RAI score for attribute X. bX is the coefficient for the level 3 variable of attribute X (this provides
the utility range for attribute X, as long as level 3 is worse
than level 2). Using the same logic, bY is the coefficient
for the level 3 variable of attribute Y, which is the attribute chosen for the normalization for all RAI scores (in
this case, the least important attribute overall). S is a
scaling factor; in this case, S = 1 was chosen. Thus, the
RAI score for attribute X is 1 and indicates the extent
to which attribute X is preferred to attribute Y, which
can be compared between samples. The delta method
was used to estimate standard errors associated to the
RAI scores.
The second approach is to estimate a pooled model
that includes additional interaction parameters that interact each variable with a sample dummy Adol (=1 if the
respondent is in the adolescent sample), as in equation 5.
In the MIXL model, the main parameters were modeled
as random and normally distributed; however, the interaction parameters were modeled as fixed.
Vj = b1 MO2 + b2 MO3 + b3 SC2 + b4 SC3 + b5 UA2
+ b6 UA3 + b7 PD2 + b8 PD3
+ b9 AD2 + b10 AD3 + b11 (MO2 3 Adol)
+ b12 (MO3 3 Adol) + b13 ðSC2 3 AdolÞ
+ b14 ðSC3 3 AdolÞ + b15 ðUA2 3 AdolÞ
+ b16 ðUA3 3 AdolÞ + b17 ðPD2 3 AdolÞ

ð5Þ

+ b18 ðPD3 3 AdolÞ + b19 ðAD2 3 AdolÞ
+ b20 ðAD3 3 AdolÞ

In this model, the coefficients on the main parameters
reflect the preferences of the adult sample. The coefficients on the interaction terms indicate the shift in the
parameter distribution for the adolescent sample. Thus,
mean coefficients for the adolescent sample can be
derived by adding the interaction coefficient to the main

parameter coefficient, and statistically significant interaction terms indicate differences in preferences between the
2 samples.

Logic Checks
In addition to the choice sets drawn from the experimental design, all respondents completed one further
fixed pair, in which one health state (11122) could be
considered to logically dominate the other (22233).
This was included as a dominance test to examine data
quality30; these data were excluded from the modeling
exercise.
Another data quality check involves an examination
of the proportion of respondents who chose health states
with a lower level sum score (LSS). The LSS for any
given health state is calculated by taking the sum of its
levels.31,32 For example, the LSS for 11111 is 5 and the
LSS for 33333 is 15. It follows that a higher LSS corresponds to a more severe state. The larger the difference
in LSS between any 2 health states, the greater the expectation that a respondent would choose the option with
the lower LSS. However, it should be noted that this is a
limited approach, as not all dimensions will be valued
equally.

Results
Response Rates and Sample Composition
Main data collection for the adult sample was carried out
in February/March 2017. Of the 1187 individuals who
accessed the survey, 87 (7.3%) declined consent, 72
(6.1%) started but did not provide a complete set of data,
and 28 (2.4%) completed the survey in less than the
agreed minimum time of 2.5 min. This left a total of 1000
respondents for analysis. The main data collection for
the adolescent sample was carried out in November/
December 2017. Of the 1449 individuals who accessed
the survey, 192 (13.2%) were outside the eligible age
range, 136 (9.4%) declined consent, 56 (3.9%) started
but did not provide a complete set of data, and 60 (4.1%)
completed the survey in less than the agreed minimum
time. This left a total of 1005 respondents for analysis.
Background characteristics of the 2 samples are summarized in Table 2. Quotas were used to generate representative samples of the UK general population. By
construction, the adult sample was representative of the
UK general population in terms of age group, gender,
social grade and nation, and the adolescent sample was
representative of the UK adolescent population in terms
of age group (i.e., split between 11- to 14-y-olds and
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Table 2 Sample Background Characteristics

Gender
Age, y

Nation

Social gradeb
Family affluence scale
Self-reported health
(EQ-5D-Y-3L)

Female
Male
11
12
13
14
15
16
17
18–29
30–44
45–59
60+
England
Scotland
Wales
Northern Ireland
Higher (ABC1)
Lower (C2DE)
Low score (0–2)
Medium score (3–5)
High score (6–9)
Health state 11111
All other health states

Adult Sample,
n = 1000 (%)

Adolescent Sample,
n = 1005 (%)

General
Populationa

512 (51.2%)
488 (48.8%)
N/A

494 (49.1%)
511 (50.9%)
78 (7.8%)
132 (13.1%)
181 (18.0%)
174 (17.3%)
162 (16.1%)
139 (13.8%)
139 (13.8%)
N/A

51%
49%
15%
14%
14%
14%
14%
14%
15%
20%
25%
26%
30%
84%
16%

199 (19.9%)
272 (27.2%)
255 (25.5%)
274 (27.4%)
845 (84.5%)
85 (8.5%)
49 (4.9%)
21 (2.1%)
542 (54.2%)
458 (45.8%)

857 (85.3%)
72 (7.2%)
58 (5.8%)
18 (1.8%)

148 (14.8%)

30 (3%)
456 (45%)
519 (52%)
587 (58.4%)

55%
44%
N/A
N/A
N/A
N/A

852 (85.2%)

418 (41.6%)

N/A

a

General population gender stats refer to percentage of the entire UK population, whereas age stats refer to percentage of the 11- to 17-y-old and
18+ y populations, respectively. General population gender and age stats were taken from the Office for National Statistics, 2017. Population
estimates for UK, England and Wales, Scotland and Northern Ireland (data set). Available from: https://www.ons.gov.uk/
peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/
populationestimatesforukenglandandwalesscotlandandnorthernireland (accessed January 15, 2021). General population social grade stats taken
from National Readership Survey, 2016. Social grade. Available from: http://www.nrs.co.uk/nrs-print/lifestyle-and-classification-data/socialgrade/ (accessed January 15, 2021).
b
Higher (ABC1) indicates that the chief income earner in the respondent’s household works in a managerial, administrative, or professional
occupational group; lower (C2DE) indicates that they are a skilled, semi-skilled, or unskilled manual worker, stated pensioner, casual/lowest
grade worker, or unemployed with state benefits only.

15- to 17-olds) and gender. Self-reported EQ-5D-Y-3L
indicated that the adult sample was in worse health than
the adolescent sample (15% and 58% self-reporting 11111,
respectively); a figure summarizing the self-reported EQ5D-Y-3L responses can be found in the supplementary
materials.
After excluding speeders, the mean (median) amount
of time taken to complete the survey was 11 min (7 min)
for the adult sample and 9 min (6 min) for the adolescent
sample.

DCE Results
The main regression results can be found in Table 3. The
coefficients for every dimension level included in the
MNL and MIXL models were negative and statistically

significant at the 1% level. In addition, in the MIXL
models for both samples, every standard deviation
(except MO2 in the adolescent sample) was statistically
significant at the 1% level, indicating evidence of preference heterogeneity, spanning most dimensions and levels
of the EQ-5D-Y-3L. Such a result is an indication of the
suitability of the MIXL model over the MNL model in
this study, which is also captured by better fit of the data
with lower log-likelihood and BIC. When implementing
the Swait-Louviere test using the MNL model, it was
found that differences in coefficients were not explained
solely by differences in scale, indicating that differences
in preferences do exist between the 2 samples.
Based on the MIXL model results, the rank order of
the various dimensions levels (based on the relative magnitudes of the coefficients within each model) is similar
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Table 3 Discrete Choice Modeling Estimation Results, by Samplea
Adults

Adolescents

MNL

MO2
MO3
SC2
SC3
UA2
UA3
PD2
PD3
AD2
AD3
Number of parameters
s (MO2)
s (MO3)
s (SC2)
s (SC3)
s (UA2)
s (UA3)
s (PD2)
s (PD3)
s (AD2)
s (AD3)
Number of choices
Number of participants
LL
BIC

MIXL

Est

SE

–0.158
–0.611
–0.247
–0.592
–0.372
–0.894
–0.581
–1.553
–0.602
–1.504
10

0.048
0.079
0.039
0.065
0.042
0.051
0.043
0.075
0.043
0.069

15,000
1000
–8300
16,696

Est
–0.408
–1.200
–0.365
–0.979
–0.607
–1.478
–1.128
–3.057
–0.951
–2.592
65
0.547
1.246
0.240
0.806
0.702
1.171
1.100
2.560
0.900
2.048
15,000
1000
–7225
15,074

MNL

MIXL

SE

Est

SE

0.067
0.114
0.057
0.090
0.061
0.090
0.077
0.159
0.070
0.131

–0.255
–0.896
–0.196
–0.723
–0.310
–0.819
–0.492
–1.414
–0.363
–1.310
10

0.046
0.074
0.037
0.063
0.040
0.051
0.039
0.064
0.039
0.065

0.112
0.158
0.083
0.123
0.082
0.097
0.080
0.138
0.095
0.121
15,075
1005
–8907
17,910

Est
–0.407
–1.419
–0.332
–1.123
–0.496
–1.328
–0.818
–2.319
–0.566
–2.162
65
0.086
1.166
0.481
1.148
0.615
1.326
0.865
1.996
0.722
1.952
15,075
1005
–8013
16,651

SE
0.062
0.106
0.053
0.090
0.054
0.085
0.060
0.114
0.056
0.114
0.151
0.186
0.075
0.119
0.077
0.121
0.081
0.140
0.087
0.138

a
Bold estimates are statistically significant at 1%. MO2: I have some problems walking about; MO3: I have a lot of problems walking about;
SC2: I have some problems washing or dressing myself; SC3: I have a lot of problems washing or dressing myself; UA2: I have some problems
doing my usual activities; UA3: I have a lot of problems doing my usual activities; PD2: I have some pain or discomfort; PD3: I have a lot of
pain or discomfort; AD2: I am a bit worried, sad, or unhappy; AD3: I am very worried, sad, or unhappy; s: standard deviation; LL: loglikelihood; BIC: Bayesian information criteria; MNL: multinomial logit; MIXL: mixed logit with correlated parameters; MIXL models were
estimated using 5000 Halton draws and the Broyden-Fletcher-Goldfarb-Shanno (BFGS) algorithm. Correlated parameters MIXL used MIXL
with uncorrelated parameters as starting values.

between the 2 samples but not entirely consistent. In both
samples, the 2 most important attribute levels were PD3
and AD3, respectively. Similarly, the 4 least important
attribute levels were AD2, UA2, MO2, and SC2, respectively. However, there was some disagreement between
the 2 samples in between. In the adolescent sample, MO3
was considered more important relative to UA3 (the
third and fourth most important levels), whereas the
reverse was true in the adult sample. Similarly, in the
adolescent sample, SC3 was considered more important
relative to PD2 (the fifth and sixth most important levels), whereas the reverse was true in the adult sample.
Table 4 presents the RAI scores for each sample and
associated standard errors. The attribute-based normalization was employed using the least important attribute
overall, which was SC. This is because the coefficient for

SC3 was the smallest in magnitude relative to all other
level 3 coefficients in both MIXL models in Table 3. The
interpretation of the RAI scores is as follows: the score
of 3.12 for PD for adults indicates that respondents in
this sample considered PD to be more than 3 times as
important as SC on average. Comparatively, adolescent
respondents considered PD to be 2.07 times more important than SC on average. The difference between the 2
samples is statistically significant (P \ 0.01). A similar,
albeit less substantial, statistically significant difference
can be seen between the 2 samples in relation to AD
(P \ 0.01) and, to a lesser extent, UA (P \ 0.05).
However, there is no significant difference in the extent
to which MO is preferred to SC between the 2 samples.
Unlike RAI scores, the pooled model can indicate differences in preferences between the samples by dimension
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Table 4 Relative Attribute Importance Scores by Sample and RAI Differences with 95% Confidence Intervalsa
Adults

Mobility
Self-care
Usual activities
Pain/discomfort
Anxiety/depression

Adolescents

RAI

SE

RAI

SE

RAI Difference (95% Confidence Interval)

P Value

1.23
1.00
1.51
3.12
2.65

0.08

1.26
1.00
1.18
2.07
1.93

0.07

–0.04 (–0.25 to 0.17)

0.719

0.08
0.15
0.14

0.33 (0.04 to 0.61)
1.06 (0.46 to 1.66)
0.72 (0.19 to 1.26)

0.025
0.001
0.008

0.12
0.27
0.23

a

Relative attribute importance scores were calculated based on the MIXL models from Table 3. An attribute-based normalization was applied
using the least important attribute (SC) and a scaling factor of 1. Standard errors (SE) were calculated using the Delta method.

Figure 2 Mean preference weights for adolescent interaction coefficients from the pooled mixed logit model and associated 95%
confidence intervals.

levels, rather than dimensions alone. The adolescent sample interactions from the pooled MIXL model are illustrated in Figure 2. A table with all coefficients from the
pooled model is presented in the supplementary material.
The statistically significant differences between the 2
samples relate to PD2 (less important in the adolescent
sample; P \ 0.05), PD3, AD2, and AD3 (all less important in the adolescent sample; P \ 0.01). As is the case
with the RAI scores, this suggests that respondents in the
adolescent sample put less weight on attributes such as
PD and AD relative to the adult sample. The interaction
of UA3 was borderline statistically significant, indicating
less importance in the adolescent sample (P = 0.08).

However, there were no significant differences between
the 2 samples in relation to MO and SC.
Figure 3 shows a scatter plot of observed versus predicted choice probabilities for each of the 150 DCE pairs.
When comparing the 2 samples, there are fewer observations in the middle range (where predicted and observed
probabilities are about 0.5) for the adult sample when
compared with the adolescent sample. This suggests that,
in the adult sample, there were fewer cases in which the
probability of respondents choosing each option was relatively equal as compared with the adolescent sample.
Approximately 90% of the adult sample chose the
dominant option in the ‘‘fixed pair’’ relative to 88% in
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Figure 3 Observed versus predicted probabilities for mixed
logit with correlated parameters, by sample.

the adolescent sample, indicating little difference between
samples. The results did not differ when individuals who
failed the test were excluded. Figure 4 illustrates that,
when comparing the responses based on differences in
LSS, the expected pattern was observed for both samples
overall. Adolescents were generally slightly less likely to
choose the ‘‘less severe’’ option in the tasks, and this was
exacerbated when the difference in LSS was very small.
For example, when option A had an LSS that was 1
point lower than that of option B (i.e., option A was
‘‘less severe’’ than option B), 76% of adults chose option
A relative to 68% of adolescents. In addition, the proportion of the adolescent sample choosing each option
when there was no difference in LSS was further from
50:50, relative to the adult sample.
A similar proportion of respondents agreed or
strongly agreed that the tasks were difficult between the

Figure 4 Proportion of respondents choosing A/B.

2 samples (27% adults; 26% adolescents). However, a
higher proportion of adolescent respondents reported
that they found it difficult to tell the difference between
profiles (15% adults; 24% adolescents) and that they
found it difficult to imagine the health problems
described (28% adults; 44% adolescents).

Discussion
In this study, latent scale values for the EQ-5D-Y-3L
instrument were obtained from a DCE that was completed by both a sample of adults and a sample of adolescents in the UK. The results indicate that preferences
differ between the 2 samples. In particular, it appears
that adolescents give less weight to PD, AD, and UA
relative to those in the adult sample. This may be due to
differences in experience; fewer adolescents are likely to
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have suffered with these issues relative to adults. It could
be the case that adults are more concerned with these
issues on average, which could be due to having a greater
level of experience with health issues. Our results align
with those from other recent studies with respect to adolescents giving less weight to pain relative to adults.18,19
In contrast, our results differ in relation to mental health
issues (i.e., in this study, adults gave more weight to AD
than adolescents did).18,19 However, there are substantial
differences between the studies in relation to the methodology and country.
In relation to feasibility and data quality, it is interesting to observe that there were fewer choice probabilities
centered on 0.5 for adults relative to adolescents. This
might imply that the adolescent sample on average were
less consistent than the adult sample. For example, for
any given choice, a larger majority of the adult sample
may have chosen a particular alternative relative to the
adolescent sample (i.e., a smaller majority). It was also
the case that adolescents were typically less likely to
choose the option with a lower LSS when the difference
in LSS between the 2 options was small. These findings
suggest that some adolescents may have struggled with
the task to a greater extent than adults, despite an equal
proportion of the 2 samples reporting that they did not
find the tasks difficult. It could be the case that this is
better explained by the relatively greater difficulty that
adolescents had compared with adults when it came to
differentiating between the health descriptions and imagining the health problems that were described. This
result should certainly be the subject of future further
research. Nonetheless, it is important to note that these
are minor differences and that the proportion of adolescents passing the dominance test was almost identical to the proportion of adults passing. Furthermore,
the dominance test pass rates were in line with rates
observed in other DCE studies.30 Overall, it would
seem fair to conclude that the adolescent sample did
not struggle significantly with the DCE and that this
methodology would appear to be suitable for use in
this age range.
Given that it appears to be feasible to elicit preferences from adolescents and that their preferences differ
slightly from that of adults, a logical question follows
relating to how this information could, or should, be
used. It is important to note that an additional set of
data would be required to ‘‘anchor’’ these DCE data
onto the QALY scale.33,34 It is not necessarily the case
that the anchoring task would be feasible in a sample of
adolescents, especially if an approach such as time tradeoff is used, as in the EQ-5D-Y-3L protocol.6 If it were
feasible, it would theoretically be possible to generate an
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EQ-5D-Y-3L value set based entirely on adolescent preferences, which could be used in evaluations of interventions aimed at younger populations. Another alternative
might be to combine the DCE data to create a general
population EQ-5D-Y-3L value set, which includes preference data from a smaller (representative) number of
individuals aged between 11 and 17 y. In such a case, it
might not be necessary for adolescents to be involved in
the anchoring task, as their preferences would at least be
captured within the DCE data.
This study has a number of limitations. First, the perspective of the task differed between the 2 samples.
Adults were asked to express preferences with respect to
another individual, whereas adolescents were asked for
their own individual preferences. Various theoretical frameworks have highlighted the importance of differences
in perspective when eliciting preferences in health.35–37 It
is therefore important to highlight that both the respondent sample and the perspective of the task differed in
our study, which reduces our ability to accurately determine why preferences between the 2 samples differ.
Another limitation is that the adult sample was asked to
think about a 10-y-old child experiencing the health
states to be valued, without specifying who that child is.
Our intention was to avoid specific ways of framing the
questions that may have limited the generalizability of
the preferences elicited. However, the risk with this
approach is that we do not know the cognitive process
employed by respondents in completing the tasks; for
example, some may have considered themselves as a 10y-old, considered a 10-y-old they know, or imagined a
hypothetical 10-y-old. The approaches might differ
across respondents and could have been different had the
reference child been framed in a different manner. For
example, the age of the reference child may have made a
difference. Nobody in the adolescent sample was younger
than 11 y, and therefore, there was no direct comparison
between the 2 samples. This mismatch could potentially
have been avoided had we asked adolescents to take the
perspective of a 10-y-old child too. An alternative could
have been to ask both samples to take the perspective of
a 14-y-old child instead, as this was the midpoint of the
ages covered by the adolescent sample. However, using
the 10-y-old child perspective in adult samples is consistent with earlier research, which is why we opted for this
perspective.4,5 Furthermore, as we were exploring the
feasibility of providing a DCE to a sample of adolescents, it did not seem sensible to include a further complication by asking adolescent participants to consider the
health of a hypothetical child, rather than themselves.
Ultimately it is not possible to disentangle whether the
framing of the questions for each sample may have
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played a role in the differences that were observed, and
only further research will be able to uncover the influence
that framing may have. In addition, another limitation is
that the DCE tasks did not include any consideration of
dead or the duration of the health states, and the latent
scale results reported here are therefore not anchored in
a manner that would enable them to be used in the estimation of QALYs, without further information. This
means that comparisons are limited to the relative importance of the different levels rather than comparisons of
(anchored) utilities, which would be more meaningful.
However, the inclusion of dead or duration may have
made the task too difficult for the adolescent sample and
may have raised ethical issues. Post hoc anchoring of
latent scale values may enable a value set to be created at
a later date. Finally, online data collection can be susceptible to data quality issues relative to other modes of
administration, which may be exacerbated when recruiting adolescents. However, it has been noted that other
modes of administration may also have such issues,38
and in this study, the results showed good face validity
and the logic checks generally indicated a good level of
respondent understanding.

Conclusion
Our evidence suggests that adolescents’ preferences
differ from those of adults taking the perspective of a
child. It may be that these differences exist because of
the relative experience of adults, who might have a better
understanding of ill health and its effect on HRQOL.
However, a normative argument can be made that adolescents’ preferences should be considered in decision
making that is directly relevant to them. Although the
cognitive demands of other valuation methods may have
ruled this possibility out, this study provides evidence to
suggest that adolescents are capable of completing a
DCE. Future research should further explore the possible differences that may occur in value sets as a result of
these latent scale differences.
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