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Abstract

Background The choice of perspective in valuation tasks is likely to affect the scale of EQ-5D-Y-3L value sets, but less is
known about how it affects the relative importance of different dimensions.

Objectives The aim of this study was to examine how preferences for EQ-5D-Y-3L health states differ according to different
perspectives utilising two methods: the Online elicitation of Personal Utility Functions (OPUF) tool and a discrete choice
experiment (DCE).

Methods An online survey was designed containing the OPUF tool and a DCE. Adult respondents from the United Kingdom
were randomised to one of five different perspective arms: (1) 4-year-old child, (2) 10-year-old child, (3) a child of unspecified
age, (4) another adult, and (5) own health. The resulting OPUF value sets (social utility functions), and relative importance
scores for the five dimensions from both methods, were compared across perspectives.

Results Results differed by perspective in both valuation tasks. In both tasks, ‘looking after myself” was less important and
‘pain or discomfort’ was more important in the child perspectives than in the adult perspectives. Furthermore, the scale of
the value sets produced by the OPUF tool differed by perspective, with the value of the worst health state being significantly
lower in the adult perspectives than in the child perspectives.

Conclusion Our results suggest that the valuation of the EQ-5D-Y-3L is affected by the perspective that adult respondents
are asked to take. Researchers should be aware of the potential impact and ensure that relevant stakeholders understand this

when designing valuation studies.
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1 Introduction

A substantial body of evidence indicates that society values
adult health differently from child health [1]. Furthermore,
preferences for different aspects of health can vary according
to whether the individual is an adult or a child [2, 3]. As a
result, assessing the cost-effectiveness of health interven-
tions for child and adolescent patient populations requires
accurate and reliable evidence on their health-related quality
of life (HRQoL) impacts, alongside value sets that reflect
these age-specific preferences.

The EQ-5D-Y-3L is a generic instrument that has been
developed to measure HRQoL in child/adolescent popula-
tions, with the self-report version suitable for use in those
aged between 8 and 15 years, and a proxy version available
for use in those aged between 4 and 8 years. It comprises
the following five dimensions: mobility; usual activities;
self-care (looking after myself); having pain or discomfort;
and feeling worried, sad, or unhappy. Each dimension has
three severity levels: no problems, some problems, and a lot
of problems. An international valuation protocol exists for
the EQ-5D-Y-3L [4], and value sets have been produced for
a wide range of different countries in recent years [5—15].
The valuation protocol recommends using a discrete choice
experiment (DCE)—without duration or using dead as an
alternative—to identify the relative importance (RI) of
the dimensions and levels. The latent coefficients from the
DCE are then anchored using data from a composite time
trade-off (cTTO) exercise (conducted separately) onto the
0-1 dead—full health scale. This anchoring is required to
construct the value set, which can then be used to estimate
quality-adjusted life years (QALYSs) for economic evalua-
tion [16].

Given the wide range of normative decisions that need to
be made when valuing instruments in this context, the valu-
ation protocol was intended to be used as a starting point,
and naturally there has since been much discussion around
the appropriate methods for valuing the EQ-5D-Y-3L and
child/adolescent instruments more generally [17-20]. For
example, the protocol recommends that adults are sampled
and asked to take the perspective of a 10-year-old child in
the choice tasks. It is not a given that adults must take this
perspective (or indeed, that adults’ preferences should be
elicited at all) [21]. However, if we assume that adults’ pref-
erences are to be elicited, there are many different options
for the choice of perspective. Adults could imagine them-
selves at their current age, themselves at a younger age,
another adult (either of the same age as them, or at another
age, if specified at all), a hypothetical child/adolescent of
unspecified age, or a child/adolescent of a specified age. The
choice of perspective could theoretically affect preferences,
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the resulting utilities, and ultimately incremental cost-per-
QALY ratios of health technologies [20].

A small set of studies has investigated the effect of dif-
ferent perspectives on EQ-5D-Y-3L values using different
methods. Ramos-Goiii et al. [22] analysed the effects of
changing the age of the ‘reference child’ that adult respond-
ents were asked to consider when completing a DCE. They
included five perspectives: own health (adult), child aged
5-7 years, child aged 8-10 years, child aged 11-13 years,
and child aged 14-15 years. They found that changing the
age of the reference child had a minimal impact on the RI
of the five dimensions. Other studies have sought to explore
the impact of perspective on cTTO values and have typically
identified differences in values. Shah et al. [23] found that
adult respondents typically provided lower values when val-
uing from their own perspective than when they were asked
to consider the views of a 10-year-old child. Lipman et al.
[24] also explored potential differences using four perspec-
tives: own health (adult), other adult (of the same age as the
respondent), themselves as a 10-year-old child, and another
child aged 10 years. They found small and variable differ-
ences in values, with higher valuations for some health states
when respondents are required to make decisions using a
proxy perspective. Dewilde et al. [25] also examined differ-
ences in ¢TTO valuations in a mixed-methods study using
two proxy perspectives: an 8-year-old child and a 40-year-
old adult. They found that the child valuations were, on
average, higher than the adult valuations. Their qualitative
research highlighted that many people consider child life-
years to be more precious than adult life-years and that the
same health state has different implications for adults than
for children. Finally, Powell et al. [26] looked at differences
by perspective using both ¢cTTO and DCE in a qualitative
study. They found that people had a different willingness
to trade-off life-years for a 10-year-old child than for them-
selves or another adult.

Given the mixed evidence to date on the impact of per-
spective, we set out to explore the effects of five different
perspectives on the valuation of the EQ-5D-Y-3L. Unlike
past studies, which have focused either on the RI of dimen-
sions (via DCE) or on mean values for a small number of
health states (via cTTO), we sought to explore the impact
of perspective on complete value sets. To achieve this, we
utilised the online personal utility functions (OPUF) tool
introduced by Schneider et al. [27] and based upon earlier
work by Devlin et al. [28]. The OPUF tool enables full value
sets (social utility functions) to be produced with small sam-
ple sizes, and to date there are no published studies report-
ing the use of the OPUF tool to value a child/adolescent
HRQoL instrument. In addition, we included a DCE in our
OPUF survey to enable comparisons with prior studies and
to explore whether differences in perspective were similar
between the two methods.
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2 Methods
2.1 Study Overview

The study was conducted using an online survey containing
the OPUF tool, adapted for the EQ-5D-Y-3L instrument, as
well as a DCE task. The ordering of the two tasks in the sur-
vey was randomised to minimise ordering bias in the results.
There were five different survey arms (one for each perspec-
tive under study), and the survey questions were adapted
accordingly to reflect the relevant perspective.

2.2 The Perspectives and Study Participants

Table 1 details the five different perspectives used in the
study with example wording from the DCE task, along
with the target sample sizes for each arm. The 10-year-old
child perspective was included as it is used in the inter-
national valuation protocol for the EQ-5D-Y-3L [4]. The
4-year-old child perspective was included as this is the
youngest age for which the EQ-5D-Y-3L is suitable (via a
proxy version). The child of unspecified age perspective
was included to explore whether preferences differ from
when an age is specified. The other adult perspective was
included to explore the extent to which differences in pref-
erences may relate to taking a proxy perspective in general
(i.e., adult or child), compared with a child proxy perspec-
tive. Finally, the adult self-perspective was included as a
general (non-proxy) comparator.

Participants in the study were adult members (aged >
18 years) of the UK general population. Quotas were used
to obtain a representative sample in relation to age, gender,
and ethnicity. The total target sample size was 2200 partic-
ipants. A target sample size of 300 per survey arm was felt
to be sufficient to obtain reliable results for both the OPUF
and the DCE components of the survey to explore differ-
ences in preferences by perspective. Of the two methods,
DCEs require larger sample sizes, and a sample size of 300
for a relatively small descriptive system such as the EQ-
5D-Y-3L aligns with commonly cited rules of thumb and

Table 1 The perspectives under study

published recommendations [29-31]. By comparison, the
OPUF tool has been successfully implemented with sam-
ple sizes as low as 50 and 122 [27, 32]. However, for the
10-year-old child arm, the target sample size was inflated
to the recommended sample size (for the DCE component)
set out in the valuation protocol (n=1000) to enable addi-
tional analyses to be conducted (to be reported elsewhere).

Before launching the surveys, two experienced
researchers (JH and GK) conducted 10 pre-testing inter-
views to test the feasibility and comprehension of the sur-
vey instrument. The only changes that were made based on
the results of the pre-testing interviews were small changes
to the wording and formatting of the survey questions. All
study participants were recruited online via a panel com-
pany called Prolific. Those who successfully completed
the pre-testing interviews or survey were compensated for
their time in line with Prolific’s guidance on participant
reimbursement.

2.3 Stated-Preference Methods
2.3.1 The OPUF Tool

The personal utility function approach was introduced as
a more direct and reflective valuation method than exist-
ing alternatives [28] and has recently been developed as
an online tool (OPUF) [27]. Unlike traditional preference-
elicitation methods, OPUF is compositional, meaning that
it directly elicits partial values from respondents rather
than decomposing partial values from choices between
complete health states, as is the case in a DCE. The ver-
sion of the OPUF tool used in this study consisted of five
main steps.

1. Dimension ranking: Participants were asked to rank the
five dimensions (described using the worst levels, i.e.,
level 3) in terms of importance.

2. Dimension weighting: In this swing-weighting exercise,
the change in the most important dimension (ranked #1
in the ranking) from ‘no problems’ to ‘a lot of problems’

Perspective Wording Target
sample
size

4-year-old child “Considering your views about a 4-year-old child, which scenario would you choose for them?” 300

10-year-old child “Considering your views about a 10-year-old child, which scenario would you choose for them?” 1000

Child (unspecified age) “Considering your views about a child, which health state would you choose for them?” 300

Other adult “Considering your views about a typical person of the same age as you, which health state would you 300

choose for them?”

Adult self “Which health state do you prefer?” 300
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was assigned a fixed weight of 100 points. For each of
the four dimensions that the respondent ranked 2-5 in
the dimension ranking, participants rated the improve-
ment from the worst to best level on that dimension com-
pared with the most important dimension, assigning a
weight between 0 and 100 points.

3. Level rating: For each dimension, participants were
asked to rate intermediate health problems (e.g., some
problems, or level 2) on a scale from 0 to 100, where 100
= no problems and 0 = a lot of problems. Level 1 (no
problems) and level 3 (a lot of problems) were fixed at
100 and O, respectively.

4. Anchoring task: Participants were first asked whether
the worst health state (33333) was better than ‘being
dead’. If participants selected that 33333 was better
than ‘being dead’, they were asked to rate 33333 on a
scale between ‘no health problems’ and ‘being dead’.
If participants selected that ‘being dead’ was better
than 33333, they were asked to rate ‘being dead’ on a
scale between ‘no health problems’ and 33333. This is
referred to hereafter as the ‘anchoring-visual analogue
scale (VAS)’ task.

The OPUF tool has potential advantages over other
valuation methods. First, as OPUF can produce individ-
ual-level utility functions, it allows for a more thorough
examination of heterogeneity in preferences [27]. OPUF
also has relatively high statistical power, meaning that
fewer participants are needed to derive a value set [27].

2.3.2 DCE Methodology

The DCE component of the survey follows the EQ-5D-Y-3L
valuation protocol (i.e., uses the same experimental design;
see Ramos-Goiii et al. [4] for further details). In summary,
participants were presented with a set of pairs of EQ-5D-Y-
3L health states and asked to choose which one they would
prefer, either for themselves or for the relevant child or adult.
Each participant was asked to complete 15 choice tasks. Fig-
ure | is an example choice task using the 10-year-old child
proxy perspective.

2.4 Analysis

2.4.1 Analysis of OPUF Data

We used the OPUF data to create five EQ-5D-Y-3L value
sets, one for each perspective under study. Equation 1 shows
how dimension- and level-specific disutilities for a given

participant were calculated from the responses to the dimen-
sion weighting, level rating, and the anchoring task.
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C;j refers to the disutility for the j th level on dimension i for
participant m. Accordingly, /;,, refers to the rating for level
Jj on dimension i for participant m; w;,, refers to the weight
for dimension i for participant m; w,,, refers to the weight
for dimension k (any dimension) for participant m; n refers
to the number of dimensions, which in our case is five; and
f(a) refers to the anchoring factor (see below). Note that
Y (ka) is simply the sum of all dimension weights for
participant m, used to rescale the values on the full health to
dead scale.

The specification of the anchoring factor is dependent
on whether the participant prefers 33333 over being dead,
or vice versa. The anchoring factor is given by Equation 2.

-1

fla) = { 33333>dead, (1= v,,,y) ’ @

33333<dead, 1 — v,

where v, is the position of ‘being dead’ on a scale of 0 to
1, anchored at full health (= 1) and the worst health state (=
0); and v,,, is the rating of position of the worst health state
on a scale of 0 to 1, anchored at full health (= 1) and dead (=
0). As extreme responses to the former task could lead to the
value of the worst state being as low as — 99, responses were
censored at — 1. Participants were dropped from the OPUF
analysis (and subsequently excluded from the DCE analysis)
if they provided a value of 1 for either 33333 or being dead.

To summarise the RI score of the EQ-5D-Y-3L attrib-
utes, we first calculated the social utility decrements for
each dimension-level pair (denoted as f,,;, for example,
for mobility level 3) as the mean of the participant-level
decrements for that pair (c;,, above). We then calculated the
percentage contribution that each dimension makes to the
total social utility decrement associated with the worst pos-
sible health state (33333) compared with the best possible
health state (11111). An example for the RI of mobility is
given by Equation 3, where MO refers to ‘mobility’, LAM
refers to ‘looking after myself’, UA refers to ‘usual activi-
ties’, PD refers to ‘pain or discomfort’, and WSU refers to
‘worried, sad or unhappy’. This assumes that the level 3
coefficient is greater in absolute terms than the level 2 coef-
ficients, which is forced to be the case in the OPUF tool (but
is not guaranteed in a DCE). We generated 95% confidence
intervals using bootstrapping.

Buos

Rl =
Buos + Brams + Puas + Peps + Bwsus

x100  (3)
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Consider the two health states below.

choose for them?

State A

e some problems washing or dressing
themselves

e some pain or discomfort

¢ not worried, sad or unhappy

Considering your views about a 10-year-old child, which health state would you

State B

e no problems washing or dressing themselves

e alot of pain or discomfort

e very worried, sad or unhappy

Fig. 1 Example EQ-5D-Y-3L discrete-choice experiment (DCE) choice task

2.4.2 Analysis of DCE data

The DCE data were analysed using conditional logit models.
The indirect utility function was specified to be a linear addi-
tive function of a set of dummy variables for levels 2 and
3 of each of the five EQ-5D-Y-3L dimensions, as in Eq. 4.

Vi =BMO2,; + p,MO3,; + pLAM2,; + p,LAM3,,; + psUA2,,
+psUA3,; + p,PD2,; + s PD3,; + pyWSU2,; + p,,WSU3,,;.
)
The DCE data are not anchored on the full health to
dead scale. Instead, we summarised the RI scores for the
EQ-5D-Y-3L dimensions in the same manner as the OPUF
analysis (Eq. 3). We generated 95% confidence intervals
using the Delta method [33]. Additionally, a pooled model
was also estimated containing ten interaction terms for four
perspectives, with the 10-year-old child perspective as the
baseline, to further explore the differences between perspec-
tives in the DCE.

2.5 Ethical Approval

Ethical approval was received from the City, University of
London School of Social Sciences Research Ethics Commit-
tee (ETH2223-1011).

3 Results

Table 2 summarises the demographic characteristics of
respondents in each study arm. The final sample size was
2080. A total of 121 respondents were dropped from the
study because they provided extreme responses in the OPUF
tool (i.e., either rating 33333 or ‘being dead’ at a value of
100 in the anchoring-VAS task). The proportion of respond-
ents dropped by study arm varied slightly (between 3 and
7%; see Table S1 in the electronic supplementary material
[ESM]).

Overall, the characteristics of each sample were very sim-
ilar in terms of the main demographics. There were slightly
more females than males in each study arm, and more than
half of respondents in each study arm had a degree. Around
half of respondents in each sample reported having experi-
ence of having regular responsibility for children, either at
the time of completing the survey or in the past.

Table 3 provides the five OPUF value sets, by perspec-
tive. The coefficients are anchored on the full health to dead
scale. The most substantial differences between the child
and adult perspectives can be seen in relation to the ‘looking
after myself” dimension. The utility of the worst health state
(33333) is generally higher for the three child perspectives
(ranging from 0.198 to 0.262) than for the two adult per-
spectives (0.158-0.183). The utility of 33333 is highest for
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Table 2 Demographic characteristics by perspective

Characteristic (1) 4-year-old child (2) 10-year-old child (3) Child (4) Other adult (5) Adult self p-value
(unspecified age)
Gender 0.85
Female 140 (50.2) 481 (50.8) 143 (50.4) 147 (50.5) 145 (51.8)
Male 138 (49.5) 457 (48.3) 136 (47.9) 143 (49.1) 134 (47.9)
Other 1(0.4) 5(0.5) 3(1.1) 0(0) 1(0.4)
Prefer not to say 0(0) 3(0.3) 2(0.7) 1(0.3) 0(0)
Age, years 0.84
18-29 52 (18.6) 190 (20.1) 55(19.4) 55 (18.9) 56 (20)
30-39 54 (19.4) 173 (18.3) 56 (19.7) 50 (17.2) 51(18.2)
40-49 52 (18.6) 168 (17.8) 38 (13.4) 54 (18.6) 43 (15.4)
50-59 42 (15.1) 178 (18.8) 56 (19.7) 62 (21.3) 50(17.9)
60-74 73 (26.2) 220 (23.3) 72 (25.4) 65 (22.3) 75 (26.8)
>175 6((2.2) 16 (1.7) 6(2.1) 3(1) 5(1.8)
Prefer not to say 0(0) 1(0.1) 1(0.4) 2(0.7) 0(0)
Country 0.42
England 236 (84.6) 817 (86.4) 241 (84.9) 240 (82.5) 232 (82.9)
Scotland 20 (7.2) 75 (7.9) 19 (6.7) 27 (9.3) 32 (11.4)
Wales 13 (4.7) 34 (3.6) 12 (4.2) 16 (5.5) 12 (4.3)
Northern Ireland 10 (3.6) 17 (1.8) 11 (3.9) 7(2.4) 4(1.4)
Prefer not to say 0(0) 3(0.3) 1(0.4) 1(0.3) 0(0)
Educated beyond minimum schooling age 0.50
No 32 (11.5) 115 (12.2) 43 (15.1) 43 (14.8) 35 (12.5)
Yes (no degree) 71(25.4) 258 (27.3) 79 (27.8) 77 (26.5) 79 (28.2)
Yes (has a degree) 175 (62.7) 565 (59.7) 158 (55.6) 165 (56.7) 165 (58.9)
Prefer not to say 1(0.4) 8(0.9) 4(1.4) 6 (2.0) 1(0.4)
Experience of having regular responsibility for children (past or present) 0.36
Yes 153 (54.8) 531 (56.1) 158 (55.6) 142 (48.8) 157 (56.1)
No 125 (44.8) 403 (42.6) 124 (43.7) 145 (49.8) 122 (43.6)
Prefer not to say 1(0.4) 12 (1.3) 2(0.7) 4(1.4) 1(0.4)
N 279 946 284 291 280

p-values are from Pearson’s chi-squared tests

Data are presented as n (%) unless otherwise indicated

the 10-year-old child perspective (0.262) and lowest for the
adult self-perspective (0.158). The percentage of respond-
ents saying that 33333 is worse than dead is generally lower
for the child perspectives (range 17.7-25.0%) than the adult
perspectives (range 25.4-31.8%). The percentage choosing
dead over 33333 is highest by some margin for the adult self-
perspective. Tables S2 and S3 in the ESM provide summary
statistics on the dimension weighting and level rating com-
ponents of the OPUF tool. Figure S1 in the ESM illustrates
the value sets, highlighting that the utilities are generally
higher for the child perspectives than the adult perspectives.

Table 4 shows the (unanchored) utilities from the condi-
tional logit models estimated using the DCE data. Almost
all coefficients are significantly different from zero at the 1%
significance level. Only two coefficients are not statistically
significant at the 95% level: level 2 of ‘looking after myself’
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under the 4-year-old child perspective and level 2 of ‘mobil-
ity’ under the other adult perspective. Direct comparisons
of coefficients between perspectives were avoided because
of potential differences in scale between samples, which can
be addressed by focusing on RI scores.

Figure 2a shows the RI scores for the EQ-5D-Y-3L for the
OPUF data, by perspective. Regardless of perspective, the
difference in RI scores between dimensions is not substan-
tial and, for three of the five dimensions (‘mobility’, ‘usual
activities’, and ‘worried, sad or unhappy’), RI scores are
all close to 20%. The largest gap between any two dimen-
sions is around 10 percentage points (‘looking after myself’
and ‘pain or discomfort’ in the 4-year-old child perspec-
tive). However, there is a similar pattern between these two
dimensions across all perspectives. ‘Pain or discomfort’ is
the most important dimension, and ‘looking after myself’
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Table 3 Online elicitation of Personal Utility Functions (OPUF) EQ-5D-Y-3L value sets for five child and adult perspectives

Variable (1) 4-year-old child (2) 10-year-old child

Mobility: Level 2 -0.072 (- 0.079to — —0.069 (- 0.073 to —

0.065) 0.066)
Mobility: Level 3 —0.155(=0.167to — —0.146 (— 0.151 to —
0.143) 0.141)

Looking after myself: — 0.056 (= 0.063 to — — 0.056 (- 0.059 to —
Level 2 0.050) 0.053)

Looking after myself: —0.120 (- 0.132to — —0.117 (= 0.122to —
Level 3 0.109) 0.113)

Usual activities: —0.071 (- 0.077 to — —0.068 (— 0.071 to —
Level 2 0.065) 0.064)

Usual activities: —0.153 (- 0.164to — —0.141 (— 0.147 to —
Level 3 0.143) 0.136)

Pain or discomfort: —0.099 (—0.109 to — —0.088 (—0.093 to —
Level 2 0.089) 0.083)

Pain or discomfort: —-0.199 (- 0215t0o — —0.180 (- 0.186 to —
Level 3 0.185) 0.173)

Worried, sad or —0.076 (— 0.084 to — —0.073 (- 0.077 to —
unhappy: Level 2 0.068) 0.069)

Worried, sad or —0.170 (- 0.183to — —0.154 (- 0.160 to —
unhappy: Level 3 0.157) 0.148)

N 279 946

Mean utility of 33333  0.202 (0.451) 0.262 (0.392)

33333 < 0 (n; %)* 52 (18.6) 167 (17.7)

33333 =-1 (n; %) 21(7.5) 33(3.5)

(3) Child (unspecified (4) Other adult (5) Adult self

age)

—0.073 (- 0.080to — —0.076 (— 0.082to — — 0.078 (— 0.087 to —
0.066) 0.070) 0.070)

—0.157 (- 0.169to — —0.156 (- 0.168 to — —0.161 (— 0.174 to —
0.146) 0.145) 0.149)

—0.058 (= 0.063to — —0.071 (- 0.078 to — —0.078 (— 0.087 to
0.052) 0.065) 0.070)

—0.126 (- 0.136 to — —0.148 (= 0.160to — — 0.154 (— 0.169 to —
0.117) 0.137) 0.139)

—0.07(-0.077to— —0.076 (— 0.084 to — — 0.075 (— 0.083 to —
0.064) 0.069) 0.067)

—0.154 (- 0.165to — —0.158 (= 0.170to — — 0.156 (— 0.168 to —
0.143) 0.147) 0.144)

—0.1(-0.112to — —0.088 (—0.095to — —0.093 (- 0.103 to —
0.089) 0.080) 0.083)

—-0.201 (-0.216to— —0.182(—-0.194t0o — —0.192 (— 0.208 to —
0.186) 0.169) 0.176)

—0.081 (—0.089to — —0.086 (—0.094to — —0.083 (— 0.094 to —
0.073) 0.077) 0.072)

—-0.164 (- 0.177to — —0.172 (- 0.186to — —0.179 (— 0.198 to —
0.152) 0.159) 0.162)

284 291 280

0.198 (0.445) 0.183 (0.453) 0.158 (0.508)

71 (25.0) 74 (25.4) 89 (31.8)

17 (6.0) 20 (6.9) 23 (8.2)

For the coefficients, figures in parentheses are bootstrapped 95% confidence intervals; for the utility of 33333, figures in parentheses are standard

deviations

4This is the percentage of respondents who chose being dead over 33333 for the respective child or adult

is the least important dimension across all perspectives.
However, ‘looking after myself” is less important under the
child perspectives than under the adult perspectives, with the
opposite effect occurring for ‘pain or discomfort’. There is
relatively little variation between the different child perspec-
tives, or between the adult perspectives, within dimensions.
Figure 2b shows the RI scores for the EQ-5D-Y-3L for the
DCE data, by perspective. The RI scores estimated from the
DCE data had wider confidence intervals than those from
the OPUF data, due to the comparatively greater statistical
precision of the latter. There is considerably more varia-
tion in the RI scores between and within dimensions than
in the OPUF RI scores. Regarding the former, the greatest
range between dimensions (within a particular perspective)
is around 26 percentage points compared with 10 with the
OPUF data (between ‘looking after myself” and ‘pain or dis-
comfort’ in the 4-year-old child perspective in both cases).
In all the child perspectives, ‘looking after myself” is the
least important dimension (as was the case with the OPUF
RI scores). Furthermore, it is less important in the 4-year-
old child perspective than in the other child perspectives.

In contrast, in the adult perspectives, ‘mobility’ is the least
important dimension (in contrast to ‘looking after myself’
in the OPUF RI scores). Across all perspectives, ‘pain or
discomfort’ is the most important dimension, but it is less
important in the adult perspectives than in the child perspec-
tives (consistent with the OPUF RI scores). Furthermore
‘worried, sad or unhappy’ is less important in the adult per-
spectives than in the child perspectives. These differences
are also seen in the pooled interaction model (Table S4 in
the ESM).

4 Discussion

In this study, we sought to explore whether the choice of per-
spective affects the results of EQ-5D-Y-3L valuation tasks
using both the OPUF tool and a DCE. With both methods,
differences were identified between the perspectives, but the
extent of these differences varied.

In the component of the OPUF tool that explored the
RI of the five dimensions, ‘looking after myself’ was
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Table 4 Discrete choice experiment (DCE) choice models for five child and adult perspectives

Variable (1) 4-year-old child  (2) 10-year-old child

(3) Child (unspecified
age)

(4) Other adult (5) Adult self

Mobility: Level 2
Mobility: Level 3

Looking after myself:
Level 2

Looking after myself:
Level 3

Usual activities: Level 2

— 0.256%* (0.121)
— 1.159%%% (0.218)
— 0.0949 (0.106)

— 0.496%** (0.0634)
— 1.266%%* (0.106)
— 0.279%** (0.0503)

— 0.635%%% (0.161)  — 1.048*** (0.0809)

— 0.867%%%* (0.0907) — 0.806%** (0.0512)
— 1.908*%%* (0.163) — 1.877*%* (0.0899)
— 1.137#%*% (0.119) — 1.148%** (0.0565)

Usual activities: Level 3

Pain or discomfort:

Level 2

Pain or discomfort: — 3.020%** (0.261) — 2.819*** (0.120)
Level 3

Worried, sad or unhappy: — 0.952*%** (0.102) — 0.761%%* (0.0510)
Level 2

Worried, sad or unhappy: — 2.469%** (0.197) — 2.208%** (0.0917)
Level 3

N 8370 28,368

Log Likelihood — 1358 — 5228

— 0.368%%* (0.126)
— 1.058*%* (0.215)
— 0.323*%%* (0.0971)

—0.159% (0.0919)  — 0.308%** (0.101)
— L114%%% (0.150)  — 1.348%%* (0.164)
— 0.593%%% (0.0773) — 0.466%** (0.0914)

— 0.957%%%* (0.157) — 1.487%%% (0.132)  — 1.509%%* (0.150)

— 0.733%%% (0.0940)
— 1.668%%* (0.165)
— 1.159%#% (0.120)

— 0.579%%% (0.0770) — 0.557*** (0.0808)
— 1.544%%% (0.122)  — 1.500%** (0.138)
— 0.574%%% (0.0810) — 0.691%** (0.0923)

— 2.740%%%* (0.247) — 1.949%%% (0.154)  —2.074*** (0.178)

— 0.839%%%* (0.0954) — 0.263%%%* (0.0708) — 0.546*** (0.0791)

— 2.294%%% (0.174) — 1.363%%* (0.125) — 1.777**%* (0.136)

8518
- 1536

8728
—2202

8398
-2013

Robust standard errors in parentheses
“p < 0.01, #¥p < 0.05, *p < 0.1

consistently less important, and ‘pain or discomfort’ was
consistently more important, for children than for adults.
Other dimensions had similar levels of importance both
within and between perspectives. In terms of the scale of
the value sets produced, the child perspective value sets were
narrower (with higher values for 33333) because a smaller
proportion of respondents considered 33333 to be worse
than dead when considering a child perspective (31.8% for
the adult self-perspective was the highest, whereas the low-
est was 17.7% for the 10-year-old child perspective). In rela-
tion to scale, there were some differences within the different
child and adult arms. Although 33333 was considered worse
than dead by a similar proportion for the 4-year-old and
10-year-old child perspectives (18.6% and 17.7%, respec-
tively), 25% of respondents taking the perspective of a child
of unspecified age considered 33333 to be worse than dead.
Furthermore, a greater proportion of respondents in the adult
self-perspective arm considered 33333 to be worse than dead
than in the other adult arm (31.8% vs. 25.4%).

The DCE only provided RI results, but these were con-
siderably more varied than those from the OPUF tool, both
within and between dimensions. Similar to the OPUF results,
‘looking after myself’ was consistently less important and
‘pain or discomfort” was consistently more important in the
child perspectives than in the adult perspectives (though to
a far greater extent in terms of RI scores). There were also
further differences, such as ‘worried, sad or unhappy’ being
less important for adults and ‘looking after myself’ being
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less important under a 4-year-old child perspective than
under the other child perspectives.

The OPUF-derived EQ-5D-Y-3L value sets suggest
that adult respondents valued child health states somewhat
higher when they imagined children experiencing these
health states as opposed to another adult or themselves.
This is the first study to explore differences by perspective
using OPUF, but past studies using cTTO have found similar
results [23, 25, 26]. Given that the OPUF anchoring-VAS
task was based on a direct choice (between 33333 and dead)
followed by a rating scale, our results cannot be explained
in the same way as those from the literature (i.e., that adult
respondents are less willing to trade-off life-years on behalf
of children than they are for adults). Our results suggest that
adults are also relatively hesitant to state that, for a child,
being dead is better than being in 33333 (the first part of
the task), pointing towards death aversion in this context.
However, it is also worth noting that the value sets were
still relatively narrow in the adult perspectives in our study,
compared with value sets for adult instruments (e.g., EQ-
5D-3L or EQ-5D-5L). It is unclear whether this is driven
by the method (e.g., the direct nature of the first anchoring-
VAS question, and/or the lack of a temporal component) or
whether 33333 on the EQ-5D-Y-3L is genuinely viewed as
being better than dead by most adults when considering an
adult perspective. Although this is typically not the case for
33333 in EQ-5D-3L value sets, or 55555 in EQ-5D-5L value
sets, the significant differences in language between these
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m 4-year-old child

W [0-year-old child
B Child (unspec. age)
1 Other adult

W Adult self

Mobility

12.6%
13.7%
12.1%
14.9%
16.4%

Looking after myself

6.9%
11.4%
11.0%
19.9%
18.4%

Usual activities

20.8%
20.4%
19.1%
20.7%
18.3%

Pain or discomfort

32.9%
30.6%
31.4%
26.1%
25.3%

The Influence of Perspective on the Valuation of the EQ-5D-Y-3L
(a) OPUF
30%
25%
20%
15%
10%
5%
0% Worried, sad
e . L . . orried, sad or
Mobility Looking after myself Usual activities Pain or discomfort unhappy
W 4-year-old child 19.5% 14.9% 19.3% 25.1% 21.2%
W [0-year-old child 19.8% 15.9% 19.1% 24.3% 20.9%
B Child (unspec. age) 19.4% 16.0% 19.2% 24.9% 20.5%
w Other adult 19.2% 17.9% 19.1% 22.5% 21.3%
W Adult self 19.4% 17.8% 18.4% 22.8% 21.5%
(b) DCE
40%
35%
30%
25%
20%
15%
10%
5% i
0%

Worried, sad or
unhappy
26.9%

23.9%
26.3%
18.3%
21.6%

Fig.2 Relative importance of EQ-5D-Y-3L dimensions: a online elicitation of Personal Utility Functions (OPUF) and b discrete choice experiment (DCE)
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instruments and the EQ-5D-Y-3L may partly explain these
differences. For example, ‘anxiety/depression’ in the EQ-
5D-3L/EQ-5D-5L is labelled as ‘worried, sad or unhappy’
in the EQ-5D-Y-3L, which may create less concern.

In our study, the RI of three of the EQ-5D-Y-3L dimen-
sions (‘looking after myself’, ‘pain or discomfort’, and
‘worried, sad or unhappy’) appeared to depend on whether
a child or adult perspective was taken, irrespective of the
method used. The ‘looking after myself’ differences may
be explained by the fact that children are already relatively
dependent on their parents/guardians, so changes relating to
self-care are less important than for independent adults. The
“pain or discomfort’ differences may be because people have
a stronger aversion to imagining pain or discomfort being
experienced by children than by themselves, and perhaps also
because they perceive adults as having a greater tolerance
of pain and discomfort. The ‘worried, sad or unhappy’ dif-
ferences may also be explained by people having a stronger
aversion to imagining children feeling this way. It may also be
the case that, although this wording may feel appropriate in
the child perspectives, it may seem less severe (than anxiety/
depression, for example) when adults are considering this
dimension for themselves or other adults. Regardless of the
reasons for these differences, the consistency in our results
suggests that the choice between an adult or a child perspec-
tive may affect the RI of different dimensions of health in val-
uation studies. Researchers should consider this, in addition
to the expected impact on the scale of the value sets, and the
consequences for the generation of QALY's and, ultimately,
reimbursement decisions [18].

The DCE results in our study go one step further and sug-
gest that ‘looking after myself” is perceived, by adults, to be
less important for younger children than for older children.
This may be because younger children are relatively more
dependent on their parents/guardians than older children.
Although this is not directly supported by the OPUF results,
it is worth noting that the variation in the RI of the dimen-
sions in the OPUF task was far more limited overall, perhaps
due to its nature (a single swing-weighting exercise vs. a
series of 15 forced-choice tasks).

Our RI results are in direct contrast to those of Ramos-
Goni et al. [22], who found no substantial differences in
DCE results between a range of different perspectives, which
included an adult self-perspective as well as four differ-
ent child perspectives: ages 5-7 years, 8—10 years, 11-13
years, and 14-15 years. An important difference between our
study and theirs, which may have had an impact, is that all
respondents in their study completed DCE tasks with every
perspective. In contrast, in our study, different respondents
completed the task with each perspective. On one hand,
our respondents only had to focus on a single perspective
throughout, which may have enabled them to more consist-
ently and carefully consider the impact of the health states
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on the proxy or themselves. On the other hand, the nature of
multi-arm studies such as ours means we cannot rule out that
the differences between perspectives were driven by differ-
ences in underlying preferences between the samples. This is
a limitation of our study. That said, the demographic charac-
teristics in each of our samples, and particularly the 4-year-
old and 10-year-old child arms, were remarkably similar.
Furthermore, it is worth acknowledging that a recent cogni-
tive debriefing study that used the OPUF tool—albeit in the
context of valuing a different instrument (EQ-HWB-9)—
revealed some concerns about the method, suggesting that
interviewer-led data collection may be preferred to ensure
data quality [34]. Given that our study used online self-com-
pletion, this is a further limitation of our study.

Stakeholder engagement is an increasingly important
aspect of valuation studies, particularly when the instru-
ment being valued is for children or adolescents [21, 35, 36].
Our study highlights that the choice of perspective, among
other important considerations, such as whose preferences
to elicit (e.g., adults vs. children and/or adolescents) and
which elicitation technique to use (e.g., DCE vs. best—-worst
scaling), is also an important consideration. Furthermore,
should stakeholders and researchers opt to collect data using
multiple perspectives, it is likely that the resulting value sets
will have different characteristics, which may create dilem-
mas when ultimately deciding upon which value set to use in
practice (for which no definitive criteria currently exist). As
such, it is advisable for research teams to seek a consensus
view with stakeholders on the choice of perspective before
embarking on their valuation study. It is also worth noting
that deciding on a perspective may be particularly challeng-
ing if studies aim to elicit both adult and adolescent prefer-
ences [21], given that the former are likely to take a child
proxy perspective, whereas it is not clear whether it would
be feasible for the latter to also do so, given the complexity
of valuation tasks [37-39].

5 Conclusion

Our results suggest that the valuation of child/adolescent
health depends somewhat on what perspective adult respond-
ents are required to take in preference-elicitation tasks. With
the OPUF tool, utilities were higher when respondents were
asked to consider their views about a child than when they
were asked to consider another adult or themselves. The RI
of the different dimensions also differed by perspective, but
far more so in the DCE than in the OPUF tool. Researchers
should be aware of the potential impact of the choice of per-
spective in valuation studies and ensure that relevant stake-
holders understand the importance of this decision before
embarking on a valuation study.
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