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Abstract
Background The measurement and valuation of health-related quality of life for and by young people are increasingly 
important, yet research on the impact of study perspective and validity of preferences obtained from young populations 
remains limited.
Objective The objective of this study was to evaluate the feasibility and validity of collecting EQ-5D Youth version (EQ-
5D-Y) preferences from adolescents, adults, and adults from a child perspective.
Methods A profile case best–worst scaling (BWS) online survey was administered to representative Australian and Spanish 
adult (age ≥ 18 years) and child (age 11–17 years) samples. Adults were told to either answer from their own perspective or 
for a hypothetical 10-year-old child. Marginal best- and worst-choice frequencies, analysis of dominant choices, self-reported 
difficulty completing the tasks, and time to complete tasks were used to determine the validity of responses.
Results In Australia, 2134 adults and 1010 adolescents completed the survey. In Spain, 2007 adults and 1000 adolescents 
completed it. Analysis of marginal choice frequencies and dominant choices indicated that the pattern of responses between 
adolescents and adults was similar. For Australian respondents, having no mobility problems was rated as best by adolescents, 
while adults rated having no pain and discomfort as ‘best’. In Spain, both adults and adolescents rated no pain or discomfort 
as ‘best’. Australian adolescents rated very worried, sad or unhappy as ‘worst’, while Spanish adolescents, Spanish adults 
and Australian adults rated a lot of pain and discomfort as ‘worst’.
Conclusions Results suggest preferences from adolescents using direct BWS are valid. Our descriptive analysis also suggest 
that there are age-related and country-specific differences in elicitation values for the EQ-5D-Y.
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1 Introduction

Health-related quality of life (HRQoL) is used as an input to 
health economic evaluation, which is increasingly used by 
healthcare systems around the world to make funding rec-
ommendations [1–3]. However, the methodological devel-
opment to support measurement and valuation of HRQoL 
for children and adolescents has lagged behind comparable 
research for adults. The risk of this limitation is that there 

is greater uncertainty around the value of interventions in a 
paediatric population, and hence the possibility that children 
may be disadvantaged in funding decisions that utilise these 
measures.

A systematic review conducted by Chen and Ratcliffe [4] 
identified nine generic multi-attribute utility instruments 
(MAUIs) available internationally for use in paediatric 
populations. The measures differ in terms of the elicita-
tion technique for health state valuation including standard 
gamble (SG), time trade-off (TTO) and best–worst scaling 
(BWS) [4]. When eliciting preferences for health states, dif-
ferent techniques are available, including cardinal techniques 
such as TTO and SG. More recently, ordinal methods such 
as discrete choice experiments (DCEs) and BWS [5] have 
grown in popularity due to their relative ease of comprehen-
sion, suitability for online administration and some reports 
of greater reliability [6, 7].

http://orcid.org/0000-0003-4972-8871
https://orcid.org/0000-0003-2233-6544
http://crossmark.crossref.org/dialog/?doi=10.1007/s40273-020-00884-9&domain=pdf
https://doi.org/10.1007/s40273-020-00884-9


500 K. Dalziel et al.

Key Points for Decision Makers 

Adolescents can validly value health states for the 
EQ-5D Youth version (EQ-5D-Y) using best–worst scal-
ing methods.

Adolescents and adult preferences for EQ-5D-Y dimen-
sions vary.

There are country-specific differences in EQ-5D-Y 
dimension preferences using the examples of Australia 
and Spain.

a DCE and completed by adult members of the general pub-
lic [18]. Further valuation exercises are underway in sev-
eral countries that would allow the calculation of a utility 
score and enable its use in economic evaluation. While some 
researchers have applied the adult value set in the context 
of children and adolescents [9], the uncertainty about the 
appropriateness of this has prompted exploration of the fea-
sibility and validity of child and adolescent direct preference 
elicitation [19].

Researchers have been slow to develop a scoring algo-
rithm for the EQ-5D-Y. There has been a strong status quo 
for using adult preference as the normative sample and a 
paucity of research regarding whether adolescents’ prefer-
ences should be included [15]. In addition, we know lit-
tle about how current preference elicitation methods work 
for children. There are concerns regarding the validity of 
directly eliciting adolescent preferences, and the age at 
which children can reliably complete valuation tasks [16]. 
However, previous research on the CHU-9D instrument 
has reported that children aged 11–17 years can complete 
BWS tasks [11]. Further questions involve who should value 
health states of children and adolescents for health policy 
decision making, the appropriate framing and perspective 
of these tasks, how to achieve consistency in the perspective 
across adult and adolescent valuations, and which valuation 
technique is feasible and appropriate when generating value 
sets [20].

The objective of this study is to apply profile case BWS 
methods to assess whether collecting information from 
adolescents, adults using their own perspective or adults 
thinking in the context of a 10-year-old child is feasible and 
valid in making inferences about EQ-5D-Y dimensions. To 
increase robustness of the findings, the work was conducted 
in samples of the general population in Australia and Spain.

2  Methods

2.1  Survey Design and Data Collection

An online questionnaire created in LimeSurvey (https ://
www.limes urvey .org/) was developed for completion in 
Australia and Spain. Three community-based samples in 
each country were obtained consisting of (1) adults respond-
ing to the BWS task from their own perspective; (2) adults 
responding to the BWS from the perspective of a 10-year-old 
child; and (3) adolescents aged 11–17 years responding to 
the BWS task from their own perspective (Electronic Sup-
plementary Material (ESM) Supplement 1). These reflect 
the different perspectives used in previous research [21]. 
Participants were recruited via an online panel company 
following an invitation and providing informed consent to 
participate. Adolescents were recruited via a combination 

The justification for choice of valuation method has pro-
duced some unique considerations relating to the measure-
ment of adolescents, including cognitive demand, linguistic 
limitations, comprehensive ability, rapid age-related dif-
ferences in disease and preferences, and ethical sensitiv-
ity around presenting risk of death [8, 9]. Some have sug-
gested that there may be differences with children’s ability 
to engage and produce valid results [7].

There is variation in whose preferences have been sought 
to score child-specific MAUIs, with only a handful of 
examples of direct adolescent self-valuation, including the 
Child Health Utility-9D (CHU-9D) using the BWS method 
[10–12], the Assessment of Quality of Life-6D (AQoL-6D) 
adolescent instrument using TTO valuation methods [13], 
and the 16-dimensional (16D) instrument using the visual 
analogue rating scale [14].

The choice of whose preferences to use when generat-
ing a generic preference-based measure scoring algorithm 
is largely a normative decision. Existing evidence indicates 
that adults’ preferences for identical health states may differ 
from adolescents’ preferences [11, 12]. When investigating 
CHU-9D responses, Ratcliffe and colleagues [11] found 
that adults place less importance relative to adolescents on 
impairments in mental health (worried, sad, annoyed) and 
more weight on moderate to severe levels of pain. This exist-
ing research comparing adult and adolescent preferences was 
conducted using the CHU-9D instrument and it is unknown 
whether this result is also valid for other child instruments 
such as the EQ-5D Youth version (EQ-5D-Y). The feasibility 
and validity of adolescent preferences is largely unknown, 
as is the impact of adolescent, adult proxy (adults imagin-
ing a child) and adult study perspectives on the preferences 
obtained for other child instruments [15, 16]. It is clear that 
the choice of values has important implications for utility 
estimation and resulting policy and practice decisions [12].

The EQ-5D is the most widely used adult preference-
based instrument [17]; however, since its release in 2009, 
use of the EQ-5D-Y has been limited [8]. There is only one 
published EQ-5D-Y value set developed for the USA using 

https://www.limesurvey.org/
https://www.limesurvey.org/
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of direct adolescent panel membership for some adolescents 
aged > 14 years and via their parents who were members of 
the panel. The adult surveys were completed sequentially 
first and then a new sample of parents were approached for 
adolescent recruitment, resulting in independent samples 
with no parent/adolescent dyads. Only adult panel members 
who had indicated they had a child aged 11–17 years were 
approached for this method of adolescent recruitment.

A sample of 1000 was the target set for each study per-
spective in each country. Sample size methodology for BWS 
experiments are underdeveloped so this size was chosen 
based on previous experience and in order to be compara-
ble with other similarly focused published research [11, 12].

The survey comprised three main sections. The first sec-
tion contained screening questions to ensure a representative 
sample of the Australian and Spanish general population. 
Representativeness was sought in terms of age, sex and geo-
graphical distribution (state in Australia or region in Spain). 
Respondents were then asked to self-complete the EQ-5D-Y 
instrument. Completing the instrument at the start of the 
survey ensured that respondents were familiar with its word-
ing, structure and the range of questions before they were 
asked to complete the BWS task. The EQ-5D-Y includes 
five dimensions (mobility, looking after myself, performing 
usual activities, having pain/discomfort, feeling worry/sad/
unhappy) and three levels (no problems, some problems, 
a lot of problems) defining 243  (35) separate health states 
[22]. Each health state that can be generated from the instru-
ment can be expressed as a five-digit number; for example, 
the health state 21111 corresponds to someone with some 
problems in walking about, but no problems with performing 
usual activities, having pain/discomfort, looking after myself 
or feeling worried, or being sad or unhappy.

In the second survey section, respondents were presented 
with detailed instructions and a practice BWS question. They 
were then presented with a series of EQ-5D-Y health states 
and from these health states they were asked to indicate the 
best and worst attributes/dimensions from each health state 
presented (ESM Supplement 1). Profile BWS was chosen as 
the method for this study due to its cognitive simplicity and 
our interest in direct adolescent value elicitation down to 
age 11 years as used in previous studies [10]. Profiles for the 
BWS exercise were generated using a full factorial design 
 (35) of the 243 health states randomly divided into 20 blocks 
(ESM Table 1). Each block consisted of an even number of 
mild, moderate and severe states, selected based on the sum 
of the five-digit number representing a particular health state 
(mild states sum of 6–9, moderate states sum of 10–12 and 
severe states sum of 13–15). Nineteen blocks included 13 
BWS tasks with the remaining block including 14 tasks. All 
blocks included the state 33333. Each participant was ran-
domised to one of the 20 blocks (minimum 4.3% of sample 
and maximum 9.7%; ESM Table 2).

The final survey section collected sociodemographic 
information such as whether the participant lived with a 
chronic condition along with the level of difficulty complet-
ing the survey. To identify the socioeconomic position of 
adolescents we included the family affluence scale (FAS) 
questionnaire, which can be categorised into three levels 
of family affluence (low, medium or high) [23]. The adult 
surveys included questions on marital status, whether some-
one with disabilities lived with the participant, educational 
level, employment status, occupation, whether they had been 
employed in a role working with children, if they had chil-
dren and, if so, their children’s age.

2.2  Data Analysis

The analysis focuses on the feasibility and validity of obtain-
ing preferences from the three samples. In addition, we also 
describe adolescent preferences. Measures of feasibility 
include survey completion and self-reported difficulty and 
analysis of validity based on time to complete, best–worst 
frequencies, marginal choice frequencies and dominant 
choice sets as defined in Sect. 3.4. Each analysis is per-
formed across different years of age and across the three 
study perspectives (adolescents, adults, and adults from a 
child perspective).

Numbers of participants completing the survey from each 
sample were summarised for each of the three samples. The 
median time to complete the total survey (including con-
sent and background information) was calculated, along 
with time to complete the BWS survey component. Time 
was calculated for each sample and by year of adolescent 
age. The BWS task was designed to take approximately 
5 min to complete. Self-reported EQ-5D-Y responses for 
all samples were described by the proportion choosing ‘no 
problems’, ‘some problems’ or ‘a lot of problems’ in each 
dimension. The socioeconomic characteristics and the distri-
bution of self-reported health of the samples were analysed 
using descriptive statistics including means and proportions. 
Responses to the BWS tasks were summarised identifying 
all possible best–worst pairs and marginal choice frequen-
cies [24]. All 180 possible best–worst pairs of dimension 
levels and their frequency of being selected were tabulated. 
Marginal choice frequencies were calculated as the number 
of times a particular dimension level was chosen as best (or 
worst), divided by the number of times that level was avail-
able to be chosen as best (or worst) in the survey. Marginal 
choice frequencies were also graphed to indicate the spread 
and distribution of best and worst choices.

An additional analysis was undertaken to determine the 
proportion of responders in each sample who correctly 
selected the best or worst level for health state scenarios 
in which there was a ‘dominant’ best or worst health level 
presented, divided by the number of times that choice was 
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presented. This occurs when there is one level 3 and four 
level 1 dimensions, or four level 1 and one level 3 dimen-
sions. For example, for health state 11113, being ‘very sad/
worried’ would be expected to be rated as the worst health 
level, as the other four levels all reflect no problems. The 
proportion of times chosen for each sample and by year of 
adolescent age are presented for the ‘dominant’ best and 
clear worst level health states.

Descriptive analyses were conducted exploring self-
reported difficulty completing the survey, and these are 
presented for each sample and by year of adolescent age. 
Additional sensitivity analyses of the marginal choice fre-
quencies for those reporting that the task was ‘difficult’ or 
‘very difficult’ were also conducted.

3  Results

3.1  Sample and Completion Statistics

In Australia, 2134 adults (age range 18 to > 65 years, of 
whom 1120 answered from a child perspective) and 1010 
adolescents completed the online survey. In Spain, 2007 
adults (age range 18 to > 55 years, of whom 1001 answered 
from a child perspective) and 1000 adolescents completed 
the online survey. More adolescents were invited to par-
ticipate in order to fill age, sex and geographic quotas, but 
adolescents successfully completed the survey in similar 
proportions to the adult samples.

Tables 1 and 2 present the sociodemographic characteris-
tics of the adolescents and adults participating in the survey 
for the Australian and Spanish populations, respectively. The 
samples were representative of the Australian and Spanish 
general populations in terms of age, sex and geographical 
distribution. Higher-education levels of 22% and 17% in 
Australia and Spain, respectively, were substantially higher 
than general population estimates (Tables 1, 2). Fewer Aus-
tralian adults were working full-time than population esti-
mates (35% vs. 58%). 

Adults completing from a child perspective took the 
most time to complete the whole survey and the BSW task, 
with adolescents completing in the shortest time on average 
(Table 3). The differences in time taken across years of ado-
lescent age do not appear to be large (Table 3).

3.2  Self‑Reported EQ‑5D Youth Version (EQ‑5D‑Y)

The distribution of self-reported EQ-5D-Y and general 
health responses are presented in Table 4. Overall in both 
Australian and Spanish samples, adolescents exhibited fewer 
problems in all EQ-5D-Y dimensions and better general 
health than adult participants. Both adolescents and adults 
in Australia and Spain were mostly likely to report some 

problems in the area of ‘worried, sad or unhappy’. Adults 
were additionally likely to report problems with pain. Aus-
tralian adolescents reported the least problems in the area 
of ‘no problems walking about’. Spanish adolescents and 
adults and Australian adults reported the least problems in 
‘looking after myself’.

3.3  Best–Worst Choice Frequencies

The best and worst pair frequencies are tabulated in ESM 
Tables 3, 4 and 5 for Spain and 6–8 for Australia and include 
all 180 possible best–worst pairs. Results show that ‘pain 
and discomfort’ and ‘sad, worried and unhappy’ are more 
often rated as best and worst from the pairs presented.

There was a high degree of consistency within dimen-
sions across adolescent and adult responses. For all three 
samples relating to three valuation perspectives there was a 
logical ordering, with ‘a lot of problems’ consistently rated 
more as ‘worst’ than ‘some problems’ and ‘no problems’. 
The reverse was true for the levels most consistently rated 
as best. There was slightly more variation across adolescent 
and adult samples for the worst ratings than the best.

Table 5 reports the sample aggregate best and worst 
choice counts summary data across samples and countries. 
For Australian respondents, when each of the health state 
pairs were presented in the survey the dimension most con-
sistently rated as ‘best’ by adolescents was ‘no problems 
walking about’ (mobility, rated best 48.2% of times pre-
sented). For adults, ‘no pain and discomfort’ was most con-
sistently rated best (47.2%) and for adults answering from 
a child perspective, ‘no problems with usual activities was 
most consistently rated best (49.3%). For Spanish respond-
ents, the dimension most consistently rated as ‘best’ for ado-
lescents (50.8%), adults (50.6%) and adults answering from 
a child perspective (54.8%) was ‘no pain and discomfort’.

The EQ-5D-Y dimension most consistently rated as 
‘worst’ by Australian adolescents was being ‘very worried, 
sad or unhappy’ (rated worst 43.8% of times presented) 
compared with the dimension rated as ‘worst’ by Australian 
adults and adults answering from a child perspective of ‘a 
lot of pain and discomfort’ (49.5% and 56.5%, respectively). 
For Spanish respondents, the dimension most consistently 
rated as ‘worst’ for adolescents (43%), adults (44.1%) and 
adults answering from a child perspective (53%) was ‘a lot 
of pain and discomfort’.

Figure 1a, b plot best/worst choice frequencies and show 
a clear declining trend between best and worst ratings, or 
in other words the ‘no health problems’ levels are more 
often chosen as best and the ‘a lot of problems’ levels are 
more often chosen as worst. Such a trend is similar between 
the different perspectives and across countries. There is 
evidence of similar proportions of levels chosen for best 
or worst in the three samples (reflecting three valuations 
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Table 1  Sociodemographic characteristics of Australian adolescent and adult respondents

Characteristic Adolescents 
(n = 1010)  
[n (%)]

Adults  
(n = 1014)
[n (%)]

Adults child perspective 
(n = 1102)
[n (%)]

Australian gen-
eral population 
(%)

Sex
 Male 499 (49.4) 480 (47.3) 523 (47.5) 49.3
 Female 510 (50.5) 531 (52.4) 577 (52.4) 50.7
 Other 1 (0.1) 3 (0.3) 2 (0.2)

Age (years)
 11 131 (13.0) 15.7
 12 144 (14.3) 15.2
 13 151 (15.0) 14.6
 14 143 (14.2) 14.4
 15 157 (15.5) 14.3
 16 129 (12.8) 14.3
 17 155 (15.3) 14.7
 18–24 100 (9.9) 118 (10.7) 6.7
 25–34 191 (18.8) 216 (19.7) 14.4
 35–44 175 (17.3) 195 (17.8) 13.5
 45–54 164 (16.2) 154 (14.0) 13.3
 55–64 166 (16.4) 173 (15.8) 11.8
 65 + 218 (21.5) 242 (22.0) 15.8

Location/state
 New South Wales 303 (30.0) 328 (32.3) 351 (31.9) 32.0
 Victoria 216 (21.4) 255 (25.1) 287 (26.0) 25.8
 Queensland 206 (20.4) 207 (20.4) 223 (20.2) 20.1
 South Australia 104 (10.3) 69 (6.8) 78 (7.1) 6.9
 Western Australia 119 (11.8) 103 (10.2) 116 (10.5) 10.4
 Australian Capital Territory 15 (1.5) 16 (1.6) 17 (1.5) 1.7
 Tasmania 40 (4.0) 26 (2.6) 24 (2.2) 2.1
 Northern Territory 7 (0.7) 10 (1.0) 6 (0.5) 1.0

FASb

 Low 29 (2.9)
 Medium 406 (40.2)
 High 575 (56.9)

Did your education continue after the minimum school leaving age?
 No 174 (17.2) 199 (18.1) 22.8
 Yes 840 (82.8) 903 (81.9) 67.2
 Not stated 10.4

Do you have a degree or equivalent?
 No 331 (39.5) 373 (41.3) 68.0
 Yes 508 (60.5) 530 (58.7) 22.0
 Not stated 10.4

What is your current employment status?
 Full-time employment 355 (35.0) 371 (33.7) 57.7
 Part-time employment 233 (23.0) 230 (20.9) 30.4
 Away from work 184 (18.1) 204 (18.5) 5.0
 Unemployed 242 (23.9) 297 (27.0) 6.9

Occupation
 Manager 85 (11.0) 85 (10.6) 13
 Professional 188 (24.4) 183 (22.7) 22
 Technician or trades worker 40 (5.2) 54 (6.7) 14
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perspectives) or two countries, or in other words participants 
did not seem to struggle to differentiate levels they consid-
ered best or worst. The figures also show a clear gap between 
0.15–0.3 in Australia and 0.2–0.29 in Spain, indicating that 
no particular EQ-5D-Y level in any dimension was simul-
taneously best and worst at the same time. This was reas-
suring and also demonstrated a similar level of consistency 
in choices between perspectives and across both countries.

3.4  Dominant Choice Sets

Table 6 presents the proportion of responders who correctly 
selected the best or worst level for health state scenarios in 
which there is clearly a best or worst expected choice. This is 
presented as a measure of validity. The adult Australian and 
Spanish sample participants were able to select the clearly 

worst level with a higher level of accuracy relative to adoles-
cents. Adolescents were, however, able to select the expected 
best level with a similar and in some cases improved level of 
accuracy compared with the adult samples. There were no 
clear trends with adolescent age.

3.5  Self‑Reported Difficulty

Adolescents reported greater difficulty completing the 
survey and task than adults in both countries (Table 7). 
Self-reported difficulty was also greater for children aged 
11 years in both countries and approached adult responses 
by age 16–17 years (Table 7). Adults completing the survey 
from the perspective of a child also reported more difficulty 
completing the task in both countries than adults completing 
from their own perspective (Table 7).

FAS Family Affluence Scale
a Data extracted from the 2016 ABS census
b A composite FAS score is calculated for each student based on his or her responses to these four items. For most analysis, we use a 3-point 
ordinal scale, where FAS low (score = 0, 1, 2) indicates low affluence, FAS medium (score = 3, 4, 5) indicates middle affluence and FAS high 
(score = 6, 7, 8, 9) indicates high affluence

Table 1  (continued)

Characteristic Adolescents 
(n = 1010)  
[n (%)]

Adults  
(n = 1014)
[n (%)]

Adults child perspective 
(n = 1102)
[n (%)]

Australian gen-
eral population 
(%)

 Community or personal service worker 43 (5.6) 51 (6.3) 11
 Clerical or administrative worker 126 (16.3) 136 (16.9) 14
 Sales worker 55 (7.1) 53 (6.6) 9
 Machinery operator or driver 18 (2.3) 21 (2.6) 6
 Labourer 42 (5.4) 44 (5.5) 9
 Other 175 (22.7) 178 (22.1) 2

Have you ever been employed in a role that involved working with children?
 No 714 (70.4) 806 (73.1)
 Yes 300 (29.6) 296 (26.9)

How many children do you have (any age)?
 0 343 (43.6) 398 (45.6)
 1 172 (21.9) 187 (21.4)
 2 + 272 (34.6) 287 (32.9)
 Mean 0.8

Marital status
 Single 194 (19.4) 241 (22.0) 35
 Married/partner 666 (66.5) 685 (62.7) 48.1
 Separated 32 (3.2) 34 (3.1) 3.2
 Divorced 73 (7.3) 87 (8.0) 8.5
 Widow/er 36 (3.6) 46 (4.2) 5.2

Participant experienced serious illness in family
 No 340 (33.5) 396 (35.9)
 Yes 674 (66.5) 706 (64.1)

Participant experienced serious illness in caring for others
 No 657 (64.8) 726 (65.9)
 Yes 357 (35.2) 376 (34.1)
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Table 2  Sociodemographic 
characteristics of Spanish 
adolescent and adult 
respondents

Characteristic Adolescents 
(n = 1000) 
[n (%)]

Adults 
(n = 1006) 
[n (%)]

Adults child perspec-
tive (n = 1001)  
[n (%)]

Spanish adult 
general population 
(%)

Sexa

 Male 448 (44.8) 491 (48.81) 489 (48.85) 49.35
 Female 552 (55.2) 515 (51.19) 512 (51.15) 50.65

Age in  yearsa

 11 131 (13.1)
 12 121 (12.1)
 13 130 (13.0)
 14 145 (14.5)
 15 181 (18.1)
 16 148 (14.8)
 17 144 (14.4)
 18–24 83 (8.25) 83 (8.29) 9.36
 25–34 157 (15.61) 156 (15.58) 18.07
 35–44 217 (21.57) 214 (21.38) 20.52
 45–54 189 (18.79) 188 (18.78) 17.67
 55 + 360 (35.79) 360 (35.96) 34.38

Location/regiona

 Andalusia 175 (17.5) 182 (18.09) 180 (17.98) 17.94
 Aragon 26 (2.6) 30 (2.98) 28 (2.80) 2.88
 Asturias 25 (2.5) 24 (2.39) 23 (2.30) 2.30
 Balearic Islands 9 (0.9) 17 (1.69) 10 (1) 2.36
 Basque Country 42 (4.2) 47 (4.67) 46 (4.60) 4.68
 Canary Islands 41 (4.1) 41 (4.08) 40 (4.00) 4.46
 Cantabria 9 (0.9) 13 (1.29) 13 (1.30) 1.27
 Castilla-La Mancha 46 (4.6) 45 (4.47) 44 (4.40) 4.52
 Castile and León 55 (5.5) 55 (5.47) 54 (5.39) 5.45
 Catalonia 167 (16.7) 164 (16.30) 172 (17.18) 16.12
 Valencian Community 103 (10.3) 111 (11.03) 109 (10.89) 10.74
 Extremadura 20 (2.0) 23 (2.29) 23 (2.30) 2.37
 Galicia 65 (6.5) 60 (5.96) 59 (5.89) 5.94
 Navarre 14 (1.4) 13 (1.29) 12 (1.20) 1.37
 La Rioja 7 (0.7) 7 (0.70) 5 (0.50) 0.69
 Community of Madrid 166 (16.6) 141 (14.02) 157 (15.68) 13.77
 Region of Murcia 30 (3.0) 33 (3.28) 26 (2.60) 3.13

Nationalitya

 Spanish 926 (92.05) 905 (90.41) 90.08
 Spanish and other 26 (2.58) 41 (4.10) 9.92
 Other 52 (5.17) 44 (4.40)
 Missing values 2 (0.2) 11 (1.10)

FAS
 Low 15 (1.51)
 Medium 393 (39.62)
 High 584 (58.87)

Household income (€/week)?b

 < 500 60 (5.96) 42 (4.20) 8.87
 500 to < 1000 131 (13.02) 110 (10.99) 22.97
 1000 to < 1500 230 (22.86) 216 (21.58) 16.36
 1500 to < 2000 160 (15.90) 192 (19.18) 8.03
 2000 to < 2500 147 (14.61) 159 (15.88) 4.23
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FAS Family Affluence Scale
a Spanish Adult General Population, data extracted from the 2011 Spanish Population Census
b Spanish Adult General Population, data extracted from the 2016 Regional Canarian Health Survey
c Spanish Adult General Population, data extracted from the 2016 National Spanish Labour Market Survey
d Spanish Adult General Population, data extracted from the 2011–2012 National Spanish Health Survey

Table 2  (continued) Characteristic Adolescents 
(n = 1000) 
[n (%)]

Adults 
(n = 1006) 
[n (%)]

Adults child perspec-
tive (n = 1001)  
[n (%)]

Spanish adult 
general population 
(%)

 2500 to < 3000 121 (12.03) 115 (11.49) 2.28
 3000 to < 4000 85 (8.45) 102 (10.19) 1.84
 > 4000 70 (6.96) 62 (6.19) 0.84
 Missing values 2 (0.2) 3 (0.30) -

Educational  levelb

 Primary 129 (12.82) 108 (10.79) 27.65
 Secondary 207 (20.58) 189 (18.88) 37.44
 Vocational training 218 (21.67) 210 (20.98) 14.81
 Higher education 450 (44.73) 492 (49.15) 16.95
 Missing values 2 (0.2) 2 (0.20) 0.35

Employment  statusc

 Employed 517 (51.39) 566 (56.54) 47.96
 Unemployed 166 (16.5) 121 (12.09) 10.98
 Student 70 (6.96) 58 (5.79) 41.05
 Retired/early retired 105 (10.44) 120 (11.99)
 Other 145 (14.41) 133 (13.29)
 Missing values 3 (0.3) 3 (0.30) 0.01

Number of children in household under 18 yearsd

 0 688 (68.39) 671 (67.03) 60.97
 1 179 (17.79) 168 (16.78) 19.52
 2 112 (11.13) 129 (12.89) 15.75
 3 22 (2.19) 31 (3.10) 3.76
 Missing values 5 (0.5) 2 (0.20) -

Number of people living with  participantd

 1 102 (10.14) 102 (10.19) 23.18
 2 289 (28.73) 284 (28.37) 30.00
 3 292 (29.03) 283 (28.27) 21.66
 4 + 319 (31.71) 330 (32.97) 25.00
 Missing values 4 (0.4) 2 (0.20) 0.1

Marital  statusd

 Single 328 (32.60) 312 (31.20) 28.13
 Married 556 (55.27) 562 (56.20) 52.26
 Widow/er 36 (3.58) 23 (2.30) 13.07
 Separated 29 (2.88) 29 (2.90) 2.43
 Divorced 57 (5.67) 74 (7.40) 4.00

Living with someone with  disabilitiesd

 No 888 (88.27) 887 (88.61) 92.30
 Yes 114 (11.33) 110 (10.99) 7.65
 Missing values 4 (0.4) 4 (0.40) 0.05

Participant diagnosed with a chronic illness?d

 No 864 (86.57) 634 (63.02) 649 (65.03) 52.76
 Yes 134 (13.43) 372 (36.98) 349 (34.97) 47.16
 Missing values 0.08
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Table 3  Time to complete best–
worst scaling task: Australia 
and Spain

All data are given as median time in minutes (25th, 75th interquartile range)
BWS best–worst scaling
a This time refers to the time it took to complete the whole sequence or block of BWS questions. It excludes 
time spent reading instructions, providing demographic information or other self-reported reflections on 
the task
b Adults completing from their own perspective

Characteristic Australia Spain

Total survey BWS  taska Total survey BWS  taska

Adolescent age (years)
 11 10.77 (7.39, 15.00) 4.68 (2.89, 6.85) 8.46 (6.51, 11.35) 4.06 (3.08, 5.57)
 12 9.97 (7.15, 15.01) 4.10 (2.52, 5.95) 8.46 (5.79, 13.57) 3.99 (2.67, 6.59)
 13 10.62 (7.37, 14.88) 4.27 (3.11, 6.20) 7.90 (5.90, 11.37) 3.68 (2.72, 5.03)
 14 10.20 (7.66, 14.10) 4.32 (3.20, 5.72) 8.95 (6.17, 13.54) 4.19 (2.83, 6.32)
 15 10.54 (7.27, 13.96) 4.43 (3.26, 5.98) 7.87 (5.64, 11.40) 3.65 (2.56, 5.80)
 16 10.26 (7.62, 13.81) 4.38 (3.30, 5.67) 8.61 (6.61, 11.43) 4.22 (3.22, 6.33)
 17 9.27 (7.17, 12.60) 3.85 (2.82, 5.62) 8.53 (6.04, 11.62) 4.15 (2.96, 5.45)

Adolescent total 10.19 (7.37, 14.31) 4.30 (3.04, 5.92) 8.36 (5.98, 11.74) 4.00 (2.83, 5.85)
Adultb 10.36 (8.12, 13.95) 4.67 (3.15, 7.10) 10.55 (7.57, 15.63) 4.67 (3.15, 7.10)
Adult child perspective 13.29 (9.59, 18.84) 6.29 (4.24, 10.43) 15.63 (9.90, 27.19) 6.29 (4.24, 10.43)

Table 4  Self-reported EQ-5D Youth version (EQ-5D-Y) responses from participants

EQ-5D-Y domain Australia  
[n (%)]

Spain  
[n (%)]

Adolescents 
(n = 1010)

Adults  
(n = 1014)

Adults child per-
spective  
(n = 1102)

Adolescents 
(n = 1000)

Adults  
(n = 1006)

Adults child 
perspective 
(n = 1001)

Mobility
 No problems 950 (94.1) 759 (74.9) 849 (77.0) 923 (92.3) 819 (81.4) 822 (82.1)
 Some problems 54 (5.3) 222 (21.9) 220 (20.0) 74 (7.4) 172 (17.1) 163 (16.3)
 A lot of problems 6 (0.6) 33 (3.3) 33 (3.0) 3 (0.3) 15 (1.5) 16 (1.6)

Self-care
 No problems 948 (93.9) 936 (92.3) 1013 (91.9) 955 (95.5) 962 (95.6) 954 (95.3)
 Some problems 54 (5.3) 68 (6.7) 83 (7.5) 40 (4.0) 41 (4.1) 44 (4.4)
 A lot of problems 8 (0.8) 10 (1.0) 6 (0.5) 5 (0.5) 3 (0.3) 3 (0.3)

Usual activities
 No problems 898 (88.9) 762 (75.1) 837 (76.0) 921 (92.1) 853 (84.8) 845 (84.4)
 Some problems 101 (10.0) 221 (21.8) 225 (20.4) 72 (7.2) 142 (14.1) 147 (14.7)
 A lot of problems 11 (1.1) 31 (3.1) 40 (3.6) 7 (0.7) 11 (1.1) 9 (0.9)

Pain/discomfort
 No pain 771 (76.3) 450 (44.4) 514 (46.6) 801 (80.1) 589 (58.6) 613 (61.2)
 Some pain 230 (22.8) 487 (48.0) 503 (45.6) 190 (19.0) 398 (39.6) 357 (35.7)
 A lot of pain 9 (0.9) 77 (7.6) 85 (7.7) 9 (0.9) 19 (1.9) 31 (3.10)

Worry/sad/unhappy
 Not worried 640 (63.4) 536 (52.9) 579 (52.5) 686 (68.6) 542 (53.9) 481 (48.1)
 A bit worried 337 (33.4) 407 (40.1) 448 (40.7) 297 (29.7) 417 (41.5) 446 (44.6)
 Very worried 33 (3.3) 71 (7.0) 75 (6.8) 17 (1.7) 47 (4.7) 74 (7.4)
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4  Discussion

4.1  Summary of Findings

This study using the same methodology across two countries 
has shown that adolescents can complete BWS tasks for the 
EQ-5D-Y instrument. Important country-specific impacts of 
valuation perspective were identified with the dimensions 
most rated as best and worst. Australian adults answering 
from both perspectives (their own and that of a 10-year-old 
child) appear to place less weight on being very worried, 
sad or unhappy and more weight instead on having pain or 
discomfort than Australian adolescents. Spanish adults and 
adolescents concurred in their greatest weight being placed 
on pain or discomfort.

4.2  Feasibility and Validity

This is the first published report of adolescent versus adult 
valuation for the EQ-5D-Y. It directly compared adoles-
cent preferences down to 11 years of age with adult prefer-
ences from two perspectives. Sample validation statistics 

such as completion time, consistency in ordering, rational 
responses to dominant choice sets and balanced distribu-
tion of best–worst frequencies indicate that adolescents were 
able to engage with the task, complete the task, and provide 
valid and rational responses. This compares with previous 
literature on the CHU-9D that also demonstrated the ability 
of adolescents as young as 11 years to complete CHU-9D 
valuations [11]. Our research did not identify inconsistencies 
in the worst choices in adolescents compared with adults, as 
previously reported by Ratcliffe et al. [11] for the CHU-9D 
valuations. Adolescents self-reported more difficulty with 
the task, but when restricting the sample to just those report-
ing difficulty there was no associated impact on best/worst 
differentiation or inconsistencies.

4.3  How Young Can Adolescents Make 
Preference‑Based Valuations?

Most of our findings were additionally split by year of child 
age to enable a thorough investigation of the relationship 
between average age and task validity. We found that there 
was an increase in self-reported difficulty for a child aged 

Table 5  Aggregate best 
and worst choice marginal 
frequencies for each EQ-5D 
Youth version (EQ-5D-Y) 
domain and level

Bold text indicates selected most often as best; bold italic indicates selected most often as worst
MO1 I have no problems walking about, MO2 I have some problems walking about, MO3 I have a lot of 
problems walking about, PD1 I have no pain or discomfort, PD2 I have some pain or discomfort, PD3 I 
have a lot of pain or discomfort, SC1 I have no problems washing or dressing myself, SC2 I have some 
problems washing or dressing myself, SC3 I have a lot of problems washing or dressing myself, SW1 I 
am not worried, sad or unhappy, SW2 I am a bit worried, sad or unhappy, SW3 I am very worried, sad or 
unhappy, UA1 I have no problems doing my usual activities, UA2 I have some problems doing my usual 
activities, UA3 I have a lot of problems doing my usual activities

Domain/level Marginal frequencies

Australia Spain

Adolescents Adults Adults child 
perspective

Adolescents Adults Adults child 
perspective

Best Worst Best Worst Best Worst Best Worst Best Worst Best Worst

MO1 0.482 0.045 0.452 0.041 0.451 0.040 0.382 0.058 0.385 0.054 0.426 0.036
MO2 0.140 0.125 0.121 0.142 0.116 0.139 0.096 0.177 0.096 0.169 0.083 0.181
MO3 0.119 0.287 0.097 0.278 0.082 0.299 0.067 0.324 0.075 0.281 0.056 0.343
SC1 0.327 0.041 0.338 0.042 0.301 0.045 0.293 0.054 0.327 0.035 0.291 0.028
SC2 0.106 0.109 0.079 0.122 0.110 0.095 0.101 0.124 0.077 0.155 0.122 0.109
SC3 0.095 0.229 0.080 0.275 0.113 0.197 0.095 0.230 0.069 0.257 0.111 0.205
UA1 0.435 0.056 0.466 0.040 0.493 0.038 0.451 0.075 0.475 0.053 0.485 0.041
UA2 0.105 0.129 0.104 0.142 0.099 0.138 0.078 0.204 0.086 0.195 0.082 0.179
UA3 0.072 0.289 0.060 0.330 0.056 0.327 0.080 0.345 0.062 0.354 0.049 0.371
PD1 0.414 0.084 0.472 0.073 0.479 0.055 0.508 0.081 0.506 0.055 0.548 0.057
PD2 0.108 0.185 0.117 0.186 0.084 0.193 0.104 0.204 0.131 0.195 0.086 0.203
PD3 0.055 0.436 0.050 0.495 0.038 0.565 0.054 0.430 0.064 0.441 0.038 0.530
SW1 0.442 0.146 0.449 0.087 0.487 0.079 0.424 0.102 0.410 0.100 0.466 0.052
SW2 0.147 0.235 0.155 0.169 0.146 0.156 0.201 0.179 0.188 0.200 0.161 0.162
SW3 0.097 0.438 0.112 0.389 0.098 0.425 0.196 0.265 0.190 0.296 0.150 0.316
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11 years compared with older ages; by age 16–17 years 
adolescents were reporting a similar degree of difficulty to 
the adult sample. Most validation statistics such as time to 
complete, consistency in ordering of best and worst frequen-
cies and the distribution of best–worst counts indicate that 
adolescents 11 years of age are able to validly complete the 
task. For some analyses, such as best dominant choice sets, 
adolescents aged 11 years performed better than those at 
older ages.

4.4  Best–Worst Scaling Methods

BWS methods have been previously applied in paediat-
ric HRQoL preference-based valuations [11]. The choice 
of BWS for our research was based on its relative cogni-
tive simplicity and a desire to include young adolescents. 
It is acknowledged that there are difficulties and concerns 
when using the BWS for health state valuation [25]. The 
focus of this paper was on the comparison of preferences 

Fig. 1  Best and worst choice 
counts summary: a Australia 
and b Spain

(A) Australia 

(B) Spain 
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between samples and ages for which BWS is an appropriate 
methodology. Future research intending to produce utility 
values will need to carefully weigh the pragmatic advan-
tages of BWS against the methodological limitations such 
as the challenges with anchoring and concerns with stability, 
monoticity and continuity [25]. The BWS method does not 
automatically provide values that are anchored to the 0–1 
(dead–full health) scale as is required for utility measure-
ment. This provides a challenge and means a separate task 
is required to anchor the BWS responses onto a 0–1 scale as 
outlined in more detail in Rowen et al. [15, 26].

4.5  Whose Preferences? How Do We Use These 
Preferences?

This research intended to inform the research question of 
whose preferences to use for the valuation of adolescent 
MAUIs. Normative decisions have historically relied on 
adult preferences presumably because of adults’ role as tax 
payers and the main economic contributors in society. The 
role of adolescents being a part of the population sample 
for obtaining normative preferences is raised with many 
adolescents now paying tax and contributing to society in 
a way that may justify their inclusion [19]. If adolescent 
preferences don’t vary from adult preferences, then the 

Table 6  Dominant choice: 
average best and worst correctly 
chosen frequencies for health 
states with an obvious best or 
worst expected choice

a N = the number of participants who were presented with a scenario where there was a ‘dominant’ best or 
worst health level (e.g. number of times a question was asked with one level 3 and four level 1 dimensions, 
or with four level 1 and one level 3 dimensions)
b Best = proportion of times ‘1’ was selected as ‘best’ out of the total times presented for health states 
33331, 33313, 33133, 31333 and 13333
c Worst = proportion of times ‘3’ was selected as ‘worst’ out of total times presented for health states 11113, 
11131, 11311, 1311, 13111 and 31111

Characteristic Australia (%) Spain (%)

Na Bestb Na Worstc Na Bestb Na Worstc

Adolescent age (years)
 11 34 0.97 28 0.46 37 0.73 25 0.84
 12 27 0.78 35 0.74 33 0.67 39 0.59
 13 39 0.79 51 0.65 28 0.64 30 0.63
 14 37 0.76 40 0.65 35 0.74 37 0.62
 15 42 0.81 38 0.47 49 0.78 48 0.71
 16 30 0.67 27 0.52 34 0.74 38 0.74
 17 32 0.88 45 0.56 38 0.74 32 0.59

Adolescent total 241 0.81 264 0.59 254 0.74 249 0.67
Adult 253 0.78 257 0.72 245 0.76 242 0.70
Adult child perspective 253 0.81 268 0.74 255 0.84 253 0.81

Table 7  Self-reported difficulty 
completing tasks

Characteristic Australia (%) Spain (%)
I found the task difficult (agree/
strongly agree)

Indicate the level of 
difficulty (difficult/very 
difficult)

Adolescent age (years)
 11 42 19
 12 32 14
 13 36 13
 14 37 16
 15 32 14
 16 23 11
 17 24 13

Adolescent total 32 18
Adult 25 12
Adult child perspective 32 16
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implications of the normative choice are minor; however, 
if they do vary, the implications could be significant. Like-
wise, if adolescents and children are unable to provide valid 
and reliable preferences, the implications for the normative 
choice are also less important.

We have demonstrated that, for the EQ-5D-Y, using BWS 
it is feasible and valid to seek preferences from adolescents. 
Given that their preferences are valid and feasible, the choice 
about ‘whose preferences?’ then becomes a normative ques-
tion largely answered by the needs and values of decision 
makers who wish to use the information. If adolescents are 
deemed to be social contributors, then there may be a case 
for inclusion of their preferences in the normative preference 
set. For use of preferences within economic evaluations, 
national health schemes may wish to include adolescent 
values as a part of the population sample, although there 
may be challenges about how to combine the data and avail-
ability of adolescent data to use in anchoring. Choice of 
anchoring technique is also likely to matter for the resultant 
utility values generated [27]. It is worth noting that a norma-
tive preference set is not the only use for adolescent prefer-
ences. In emerging areas of research such as patient-reported 
outcomes, patient preferences are increasingly being used 
to guide individual clinical decisions or resource alloca-
tion decisions solely within child health services. In these 
instances, if adolescents or children are the target patients 
then their preferences will be directly relevant [28].

4.6  Strengths and Limitations

This study is the first to compare adult and adolescent prefer-
ences for EQ-5D-Y dimensions. The inclusion of three per-
spectives (adolescent, adult and adult taking the perspective 
of a child) and the cross-country comparison are likewise 
unique. A strength of our study is the utilisation of identi-
cal methodology, thereby facilitating a direct comparison 
and confirming that the difference in preferences observed 
between these two settings are probably cultural. Our work 
has also shown the descriptive power of BWS tasks when 
analysing choice responses without the need for a discrete 
choice model [24]. Our current analysis assumes that prefer-
ences within each sample and perspective in each country 
are homogeneous and future analyses will explore the role of 
heterogeneity of preferences on the current results.

Due to resource and time constraints and the desire to 
attain a geographically representative sample, we chose an 
online survey method. Online survey methods have been 
linked with concerns about the understanding and engage-
ment of participants and have led to responses that differ 
from face-to-face administration [29], although others have 
shown no impact [7]. However, our results suggest that all 
samples engaged rationally with the task and that results 
were sensible and consistent, as shown by the validation 

statistics presented. Lacking the face-to-face contact with 
participants means that researchers are not able to directly 
gauge or clarify lack of understanding of the task.

Our sample was population representative based on age, 
sex and geography but, as is common for research, we had an 
over-representation of educated and higher-income partici-
pants. This may mean that the values generated are not fully 
representative of the population. Given the unrepresenta-
tiveness of our samples in some key characteristics, if these 
data are to be used in generating value sets in Spain and 
Australia, techniques such as probability weighting should 
be explored.

5  Next Steps and Future Research

This study has provided much-needed new evidence in the 
area of paediatric preference-based quality-of-life measure-
ment; however, there is a great need for further advance-
ment. As yet, only a US value set exists in the published 
literature for the EQ-5D-Y [18], meaning serious restrictions 
on its use within economic evaluation across countries. The 
practice of instead using the EQ-5D instrument designed 
for adults still pervades despite it not being age appropri-
ate and differing from a child measure in important ways 
[20, 30]. There is a need for further research to understand 
whether children can validly complete DCE-type exercises 
or DCE with duration. Previously children have been shown 
to struggle with TTO exercises [31], although other stud-
ies have been successfully completed with children [13]. 
This research exercise included children as young as age 
11 years. It is unlikely based on average normal cognitive 
development and our results for 11 year old’s that valuation 
much younger will be valid or desirable. Methodological 
research is needed on how to combine adult and adolescent 
preferences to form a population normative sample and how 
to anchor adolescent responses coming from DCE and BWS 
tasks. More research is required to demonstrate appropri-
ate use and the value of adolescent versus adult preferences 
for specific decision contexts and scoring algorithms for the 
EQ-5D-Y are needed [20]. The field eagerly awaits these 
developments.

6  Conclusions

Our results suggest that inclusion of adolescents in direct 
valuation of the EQ-5D-Y using online BWS is feasible and 
valid based on measures such as time to complete, consist-
ency in ordering, rational responses to dominant choice sets 
and balanced distribution of best–worst frequencies. Ado-
lescents from age 11 to 17 years were able to engage and 
complete the task. We also found that there are age-related 
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and country-specific differences for Australia and Spain in 
EQ-5D-Y dimension preferences.
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