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Abstract

Background and Objectives EQ-5D-Y-3L health states are commonly valued by asking adults to complete stated prefer-
ence tasks, ‘given their views about a 10-year-old child’ (hereafter referred to as proxy 1). The use of this perspective has
been a source of debate. In this paper, we investigated an alternative proxy perspective: i.e. adults considered what they
think a 10-year old-child would decide for itself (hereafter, proxy 2 (substitute)]. Our main objective was to explore how
the outcomes, dispersion and response patterns of a composite time trade-off valuation differ between proxy 1 and proxy 2.
Methods A team of four trained interviewers completed 402 composite time trade-off interviews following the EQ-5D-Y-3L
protocol. Respondents were randomly allocated to value health states in either the proxy 1 or proxy 2 (substitute) perspec-
tive. Each respondent valued ten health states with the perspective they were assigned to, as well as one health state with
the alternative perspective (33333).

Results The use of different proxy perspectives yielded differences in EQ-5D-Y-3L valuation. For states in which children
had considerable pain and were very worried, sad or unhappy, respondents’ valuations were lower in proxy 1 than in proxy
2 (substitute) perspectives, by about 0.2. Within-subject variation across health states was lower for proxy 2 (substitute) than
proxy 1 perspectives. Analyses of response patterns suggest that data for proxy 2 (substitute) perspectives were less clustered.
Conclusions There are systematic differences between composite time trade-off responses given by adults deciding for
children and adults considering what children would want for themselves. In addition to warranting further qualitative
exploration, such differences contribute to the ongoing normative discussion surrounding the source and perspective used
for valuation of child and adolescent health.

Key Points for Decision Makers

In the valuation of EQ-5D-Y-3L, adults are asked to
value health states for a 10-year-old child, but this
change compared with the valuation of adult health
states has been a source of ongoing discussion.
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1 Introduction

Children’s and adolescents’ health-related quality of life
is increasingly measured with childhood-specific generic
instruments such as CHU9D or EQ-5D-Y [1, 2]. These
instruments comprise different dimensions and answering
levels. For example, CHU9D measures health-related quality
of life on nine dimensions that range from being able to do
schoolwork to being able to join in on activities, and scores
each of these with five levels [3, 4]. EQ-5D-Y, in contrast,
consists of five dimensions [5, 6]: mobility, looking after
myself, usual activities, pain/discomfort and being sad, and
worried or unhappy. Although an extended five-level version
is in development [7], in the currently available version of
EQ-5D-Y-3L, respondents rate their own health by selecting
one of three levels of severity for each dimension.

Childhood-specific generic instruments may be used to
calculate quality-adjusted life-years (QALYSs), the preferred
outcome measure in cost-utility analyses [8]. Many national
decision bodies (e.g. the National Institute for Health and
Clinical Excellence in the UK or the Zorginstituut in the
Netherlands) recommend the use of EQ-5D instruments for
this purpose [9], perhaps as a result of the many languages
they are available in and their accompanying value sets [10].
Traditionally, these value sets have reflected the preferences
of the adult general population, i.e. a representative sam-
ple of adults is asked to imagine living in and value health
states described by the instruments (for an early example,
see [11]). For EQ-5D-Y, this process of valuation is currently
ongoing, with the EQ-5D-Y-3L valuation protocol released
recently [12]. Earlier work [13] has shown that, owing to the
different wording implemented in EQ-5D-Y, the use of adult
value sets (e.g. EQ-5D-3L value sets) is not recommended.
Note that the first value sets have only recently been pub-
lished [14-17].

The EQ-5D-Y-3L valuation protocol recommends the
valuation of childhood-specific health states by the general
population with both composite time trade-off (cTTO) and
discrete choice experiment methods. However, in contrast to
what is prescribed in the valuation of adult EQ-5D instru-
ments (where adults are asked to imagine how EQ-5D health
states pertain to themselves), respondents are asked to value
a 10-year-old child’s health state [12]. Hence, a different
perspective is recommended compared to adult EQ-5D
valuation. Earlier work has shown that valuation can system-
atically differ between perspectives [13, 18-21]. Such work
has, for example, explored the effect of asking respondents
to take another person’s perspective (either another child or
adult, [21]), compared adults and adolescents taking their
own perspective [19], or even asked adult respondents to
value states imagining they were 10-year-old children [21,
22]. To date, it is not clear how and why such changes in
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perspective in EQ-5D-Y-3L affects valuation [23], warrant-
ing further exploration of the influence of perspective in
EQ-5D-Y valuation.

Tsuchiya and Watson [24] provide a useful classifica-
tion of different perspectives that can facilitate such further
exploration. The perspective recommended for valuation
of EQ-5D-Y-3L may constitute a proxy perspective in the
Tsuchiya and Watson [24] classification system, as individu-
als’ views about a person other than themselves are elicited.
However, there is a slight difference between the perspec-
tive introduced in the EQ-5D-Y-3L valuation protocol, and
how proxy perspectives are defined in the classification by
Tsuchiya and Watson [24]. That is, Tsuchiya and Watson
write that a proxy perspective is asking for a respondent’s
estimate of other peoples’ personal preferences. Instead,
in valuation of EQ-5D-Y-3L, adult respondents are asked
to make a decision that they themselves consider best for a
10-year-old child [12]. As the protocol provides no further
context to these valuation tasks, it remains unclear whether
respondents should (paternalistically) decide what is best
for a child or instead should decide by approximating what
a child would want for itself.

In this study, our main motivation was to explore the
influence of asking respondents to explicitly take into
account what a 10-year-old child would want for itself on
valuation of EQ-5D-Y-3L health states. To this end, we
asked respondents to value EQ-5D-Y-3L health states with
two different proxy perspectives. Both perspectives resem-
ble types of proxy reporting included in the EQ-5D-Y user
guide, which may be used with young children or patients
with cognitive or physical impairments [25, 26]. In the user
guide, two types of proxy reporting are discussed: proxy
1 and proxy 2. Proxy 1 reporting involves the proxy (e.g.
parent, caregiver) reporting EQ-5D-Y by providing their
own impression of the child’s health, whilst proxy 2 report-
ing involves asking proxies to rate how they think the child
would report their health themselves if they were able to. In
line with these types of proxy reporting, we ask respondents
to value EQ-5D-Y-3L health states considering what they
think is best for a 10-year-old child (as is recommended in
the EQ-5D-Y-3L valuation protocol) or instead considering
what the child would want for itself. We will refer to these
perspectives as using a proxy I or a proxy 2 (substitute) per-
spective. Given that the latter perspective resembles indi-
viduals substituting their family members’ treatment pref-
erences (when no power of attorney or healthcare directive
is available) in clinical decision making, it is referred to as
using a proxy 2 (substitute) perspective.

To explore how the use of these two perspectives affects
EQ-5D-Y-3L valuation, we compared the outcomes, dis-
persion and response patterns of cTTO valuation between
respondents valuing EQ-5D-Y-3L with proxy 1 and proxy 2
(substitute) perspectives. Note the exploratory focus of this
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Table 1 Sample composition

. Respondents characteristics
(by perspective)

All respondents Proxy 1 perspective Proxy 2 (substitute)

(n=402) (n=197) perspective
(n=205)

Age, mean (SD) 42.76 (14.23) 41.87 (14.26) 43.62 (14.19)
Sex, n (%)

Male 186 (46%) 84 (43%) 102 (50%)

Female 216 (54%) 113 (57%) 103 (50%)
Marital status, n (%)

Married/registered partners 226 (56%) 113 (57%) 113 (55%)

Single 152 (38%) 72 (37%) 80 (39%)

Divorced 18 (4%) 9 (5%) 9 (4%)

Widowed 6 (1%) 3(2%) 3(2%)
Parents, n (%) 203 (50%) 92 (47%) 105 (51%)
Education level, n (%)

Lower education 121 (30%) 12 (6%) 14 (7%)

Higher education 202 (50%) 63 (32%) 64 (31%)

University education 79 20%) 122 (62%) 127 (62%)
Income, n (%)

< €14.000 27 (7%) 17 9%) 10 (5%)

€14.000-€27.999 42 (10%) 22 (11%) 20 (10%)

€28.000-€41.999 58 (14%) 34 (17%) 24 (12%)

€42.000-55.999 63 (16%) 30 (15%) 33 (16%)

€56.000-€69.999 55 (14%) 23 (12%) 32 (16%)

€70.000-€90.999 38 9%) 16 (8%) 22 (11%)

< €91.000 26 (6%) 13 (7%) 13 (6%)

SD standard deviation

study means that we formulated no a priori hypotheses about
if, how and why these perspectives would yield differences
in valuation.

2 Methods

All data for this study were collected as part of the Dutch
EQ-5D-Y-3L valuation study [27]. As a result, the sample
size and interview procedure are based on the EQ-5D-Y-3L
valuation protocol [12]. Note that the EQ-5D-Y-3L valu-
ation protocol also involves discrete choice experiment
data collection, which is not reported on in this article as it
involved only the proxy 1 perspective. As recommended in
the protocol, cTTO interviews were performed by a team
of trained interviewers (four in total), whose performance
was monitored during the study using well-established qual-
ity-control procedures [28]. Interviews were conducted in
the Netherlands and were completed between November
2020 and January 2021, i.e. when the Netherlands was in
a national lockdown because of the coronavirus disease
2019 pandemic. As a result, interviews were facilitated

with videoconference software (i.e. Zoom), in which inter-
viewers used a shared screen to instruct respondents (for a
discussion of the benefits and drawbacks of this approach,
see [29, 30]).

2.1 Sample and Design

The EQ-5D-Y-3L valuation protocol recommends to use
a sample of 200 respondents for cTTO valuation [12]. In
this study, a marketing agency recruited a sample of 402
respondents to roughly balance sex, age and educational
level, although no strict quota were in place. Respondents
were randomly assigned (using the interview software) to
complete a cTTO interview in either the proxy 1 (n = 197) or
proxy 2 (n = 205) perspective (see Table 1 for respondents’
demographic characteristics). In each interview, respondents
valued ten health states in their randomly assigned perspec-
tive, as well as one health state in the other perspective (for
more information, see ‘Health states’). Hence, our design
focused on between-subject comparisons as well as enabling
a single within-subject comparison of cTTO valuations for
proxy 1 and proxy 2 (substitute) perspectives.
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2.2 Health States

Respondents valued health states derived from EQ-5D-Y-
3L, which can describe up to 243 unique health states. For
brevity, EQ-5D states are often described by five digit codes,
such as 21233 or 33333. The former would describe a state
with some problems with walking about (level 2), no prob-
lems with washing and dressing (level 1), some problems
with usual activities (level 2), a lot of pain or discomfort
(level 3) and feeling very worried, unhappy or sad (level 3).
The latter 5-digit code, 33333, thus refers to the worst pos-
sible state described by EQ-5D-Y-3L. An orthogonal design
of 18 states was used, supplemented with an additional
ten health states. More detail on the orthogonal design is
described in Yang et al. [31]. The 28 states were divided into
three blocks of ten states, each containing the worst health
state, 33333. Each respondent valued 33333 in both assigned
perspectives (i.e. this state was included for within-subject
comparisons), the remaining states they valued depended
on the block they were randomly assigned to (see Appendix
A in the Electronic Supplementary Material [ESM] for all
included states). We chose to obtain repeated measurements
for this state (i.e. from both perspectives) as the valuation of
this health state may be used as an anchor to estimate value
sets from both cTTO and discrete choice experiment data
(among other possible approaches) [12].

2.3 Interview Procedure

Each interview commenced by respondents reporting a set
of basic demographics (e.g. age and sex) followed by a set
of questions on whether they had experience with provid-
ing informal care or illness in themselves, family or friends.
Next, respondents self-completed EQ-5D-Y-3L to become
familiar with the instrument, and rated their health on a vis-
ual analogue scale (henceforth: EQ-VAS). Next, respond-
ents were familiarised with ¢cTTO, through the procedure
described by Stolk et al. [10]. As is usual for cTTO tasks in
EQ-5D valuation [10, 12], cTTO was operationalised with
a 10-year duration (followed by immediate death), and a
10-year lead time for states considered worse than dead.
Importantly, depending on the condition, respondents were
randomly assigned to cTTO, either operationalised with a
proxy 1 or proxy 2 (substitute) perspective. In the proxy
1 perspective, respondents were asked to complete cTTO
considering what they thought was better for a 10-year-old
child. When respondents completed cTTO from a proxy 2
(substitute) perspective, they were asked to consider what
a 10-year-old child would want for itself. After resolving
any remaining uncertainty respondents might have had
about the task, respondents completed their assigned block
of ten health states in random order. Finally, state 33333
was valued again from the non-assigned perspective. As is
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recommended in EQ-5D valuation [10, 32], ¢cTTO inter-
views were finalised by the use of a feedback method. This
method involves ranking all health states by their implied
utility and asking respondents to reflect on this ordinal
ranking. For each state, respondents had the opportunity to
point out states that were out of place (referred to as ‘flagged
states’). Although these states may be excluded from further
calculations, it has been found that such an exclusion has lit-
tle effect on the results [32]. Hence, in this study, the results
of this method will be interpreted as an indication of the
quality of collected data, rather than a reason for excluding
responses. Interviews were concluded by collecting a set
of additional demographic information (including parental
status and EQ-5D-5L).

2.4 Data Analysis

To explore the differences in cTTO valuation between proxy
1 and proxy 2 (substitute) perspectives, we analyzed the
data in three domains: (1) outcomes, (2) dispersion and (3)
response patterns.

2.4.1 Outcomes

The outcomes of the cTTO valuation were compared
between the proxy 1 and proxy 2 (substitute) perspectives by
running a set of regression models aimed at identifying the
importance of EQ-5D-Y-3L dimensions as well as explor-
ing the within-subject effects of using proxy 1 and proxy 2
(substitute) perspectives by comparing valuations for state
33333. The following modelling strategy was used. First,
we ran a set of regression models on (subsets of) the out-
comes of the cTTO valuation. These regressions model the
disutility associated with each of the levels per EQ-5D-Y-3L
dimension. However, it is well known that the variance for
cTTO utilities is larger for more severe states [10, 33], which
will lead to heteroscedasticity biasing regression results. As
such, we modelled the valuation data while accounting for
heteroscedasticity in error terms, as in Ramos-Goii et al.
[34]. Furthermore, we constrain the models such that the
constant is dropped.

For models 1 and 2, a simple main-effects modelling
approach is used, in which all data pertaining to a particular
perspective are included. The main effects for EQ-5D-Y-3L
are modelled by creating dummies of the form Dj, indicating
whether some dimension is at level j. As in earlier EQ-5D-Y-
3L studies, we will use the conventional EQ-5D abbrevia-
tions for brevity, i.e. MO, UA, SC, PD and AD for mobility,
usual activities, looking after myself, pain or discomfort, and
feeling sad, worried or unhappy, respectively [14]. Model
1 uses all health states valued in the proxy 1 perspective,
and model 2 includes all health states valued in the proxy 2
(substitute) perspective. Model 3 uses the same approach but
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instead included all cTTO data, elicited in both perspectives.
To model the effect of perspective, a dummy is included
that tracks the perspective used (i.e. perspective is added as
a covariate). We also explore possible interactions between
the perspective used and EQ-5D-Y-3L dimensions in Model
4, by including interaction terms between dimension and
perspective dummy variables.

Note that each model is included to answer a different
question. Models 1 and 2 are included to find out the impor-
tance of EQ-5D-Y dimensions in proxy 1 and proxy 2 (sub-
stitute) perspectives, respectively. Comparing model coef-
ficients between models 1 and 2 informs us of differences in
importance between perspectives, but no tests of significance
is included. Model 3, by including perspective as a covariate,
directly explores whether across all states a difference exists
between both perspectives. Model 4 explores the effect per-
spective has on each of the EQ-5D-Y dimensions separately,
which provides further substantiation of (any) effects found
in Model 3, i.e. perhaps differences between proxy 1 and
proxy 2 (substitute) perspectives are particularly pronounced
for one dimension and not others.

In order to test the robustness of our results, we also
ran three additional sets of regression analyses reported in
Tables A3—AS of the ESM. First, we tested the sensitivity
of our findings to the inclusion of repeated measurements
for state 33333. Second, we ran models including demo-
graphics. Third, we ran models that included the constant.
Our main conclusions were robust to including repeated
measures. However, including demographics suggested that
cTTO utilities in the proxy 2 (substitute) perspective, but not
the proxy 1 perspective were affected by age, sex and paren-
tal status. The goodness of fit for models with a constant
included was lower than the models reported in Table 3.

2.4.2 Dispersion

The dispersion of cTTO valuation was investigated with
two separate analyses. First, we analyzed dispersion within-
subjects, i.e. we considered the spread of cTTO responses
for each respondent, by calculating within-subject variance
across the ten unique states they valued. A smaller spread
would indicate that valuations were more condensed (i.e.
indicating respondents find it more difficult to distinguish
between different health states), whereas a larger spread
indicates the opposite (less condensed). Second, we ana-
lyzed dispersion between subjects by testing for the equality
of variances for each health state, as earlier work has found
that some perspectives may yield more heterogeneous cTTO
data than others [21].

2.4.3 Response patterns in cTTO

Valuation were adapted from the quality assurance pro-
gramme implemented by Alava et al. [35]. That is, we com-
pared the degree to which the following response patterns
occurred between proxy 1 and proxy 2 (substitute) perspec-
tives: (1) the same utility for each state, (2) fewer than five
unique observations (out of ten states),! (3) no negative utili-
ties, (4) no use of 0.5-year increments,” (5) weak dominance
violation for state 33333 (i.e. assigning state 32333 the same
or lower value than 33333), (6) strict dominance violations
(e.g. lower utility for 11112 than 22222), (7) non-trading
responses (utilities of 1), (8) all-in trading responses (utili-
ties of — 1), (9) rounding (only utilities of — 1, — 0.5, 0, 0.5
or 1), and finally (10) flagged states in the feedback method.
Note that only analyses 7 and 8 were performed including
the repeated measurement for state 33333.

3 Results

Table 1 shows the demographics of the sample, and Table 2
shows self-reported health with EQ-5D-Y-3L. To test if
randomization was successful, we tested if the part of the
sample assigned to the proxy 1 perspective differed from
that assigned to the proxy 2 (substitute) perspective for all
demographics. We found no evidence against homogeneity,
suggesting randomization was successful and no differences
existed between the part of the sample that was assigned to
the proxy 1 and proxy 2 (substitute) perspective, respectively
(Chi-squared tests for proportions, all p values > 0.09).
Most respondents were female and/or highly educated. Fur-
thermore, our sample contained very few people reporting
the highest level of problems on any of the EQ-5D-Y-3L
dimensions, suggesting that the sample consisted of mostly

! Low-quality responses may be identified by respondents inade-
quately distinguishing between different states by assigning many of
them the same utility. In this case, we flagged respondents who had
fewer than five ‘unique’ utilities, for example, out of ten states, four
states were valued as 0.5, three states received an utility of 1 and 3
states received an utility of —0.9. In this case, three unique observa-
tions were observed: 0.5, 1 and —0.9.

2 In EuroQol Valuation Technology, cTTO allows the eliciting of

indifference at a precision of 0.5 years, i.e. a granularity in terms of

utilities of 0.05. Respondents were flagged if they had zero out of

ten utilities (denoted U, which signalled an indifference in half-year

increments, i.e. formally

U & (-0.95,-0.85,-0.75, -0.65, —0.55,
—0.45,-0.35,-0.25,-0.15, -0.05,

0.05,0,15,0.25,0.35,0.45,0.55,0.65,0.75, 0.85,0.95)
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Table 2 Self-reported health
measured by EQ-5D-Y-3L (by
perspective)

EQ-5D-Y All respondents Proxy 1 perspective Proxy 2 (substitute)
(n=402) (n=197) perspective
(n = 205)

Mobility, n (%)

No problems 357 (89%) 180 (91%) 177 (86%)

Some problems 39 (10%) 13 (7%) 26 (13%)

A lot of problems 6 (1%) 4 (2%) 2 (1%)
Looking after myself, n (%)

No problems 400 (> 99%) 196 (> 99%) 204 (> 99%)

Some problems 2 (< 1%) 1(<1%) 1 (< 1%)

A lot of problems 0 (0%) 0 (0%) 0 (0%)
Usual activities, n (%)

No problems 333 (83%) 165 (84%) 168 (82%)

Some problems 63 (16%) 28 (14%) 35 (17%)

A lot of problems 6 (1%) 4 (2%) 2 (1%)
Pain/discomfort, n (%)

No pain or discomfort 265 (66%) 135 (68%) 130 (63%)

Some pain or discomfort 132 (33%) 59 (30%) 73 (36%)

A lot of pain or discomfort 5(1%) 3 (2%) 2 (1%)
Anxiety/depression, n (%)

Not sad, worried or unhappy 294 (73%) 150 (76%) 144 (70%)

A bit sad, worried or unhappy 103 (26%) 46 (23%) 57 (28%)

Very sad, worried or unhappy 5(1%) 1(<1%) 4 (2%)

EQ-VAS, mean (SD)

80.83 (10.82) 81.55 (11.23) 80.13 (10.38)

SD standard deviation

healthy respondents. Respondents’ EQ-5D-5L responses are
reported in Appendix A of the ESM.

3.1 Outcomes of cTTO Valuation

Mean utilities for all health states included, as well as a
figure displaying the full distribution of cTTO utilities per
perspective, can be found in Appendix A of the ESM.

3.1.1 Modelling the cTTO Outcomes Using a Regression
Analysis

Table 3 shows that EQ-5D-Y-3L main effects are signifi-
cant and positive (as would be expected), with only SC2 in
Model 1 being marginally significant. Comparing regression
coefficients between Models 1 and 2 suggests that although
the importance of EQ-5D-Y-3L dimensions appears simi-
lar, the disutilities differ between perspectives. The largest
discrepancies occur for AD3, PD3 and UA3. In Appendix
A of the ESM, the influence these discrepancies may have
on all 243 EQ-5D-Y-3L states is shown. Furthermore, both
Models 3 and 4 show that there is no overall effect of per-
spective, as the main effect of perspective is not significant
in both models. Including interactions appeared to yield a
better understanding of the effect of perspective, as well as
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why the effect of perspective in Model 3 is not significant.
That is, Model 4 shows that with one exception, the inter-
action coefficients of the physical functioning domains of
EQ-5D (MO, SC and UA) are positive. This could suggest
that problems with physical functioning receive larger disu-
tilities when considered from the perspective of what a child
would want for itself rather than deciding for them. How-
ever, these interaction terms are not significant. In contrast,
the interaction terms between perspective and PD3 and AD3
are significant and negative, suggesting that being in a lot
of pain or being very sad, worried or unhappy yields lower
disutilities when individuals consider what a child wants
for itself (proxy 2 perspective) rather than decide for them
(proxy 1 perspective).

3.1.2 Within-Subject Comparisons for State 33333

As each respondent valued state 33333 from both perspec-
tives, comparing the outcomes of these valuations within-
subjects can help identify heterogeneity. These responses
are plotted in Fig. 1. Both the spread and density of this
scatterplot show that most individuals valued state 33333 as
— 1 in both perspectives, or higher for the proxy 2 (substi-
tute) perspective. Indeed, most respondents (43.0%) traded
off all children’s available life-years to avoid life in 33333
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Table 3 Regression coefficients (standard error in brackets), including sample size (n), AIC and BIC
Perspective Proxy 1 Proxy 2 (substitute) Both Both
Model 1 2 3 4
Main effects Interaction

MO2 0.033 (0.011)** 0.043 (0.013)** 0.038 (0.009)*** 0.030 (0.012)%*** 0.006 (0.018)
MO3 0.090 (0.024)*** 0.097 (0.021)*** 0.094 (0.016)*** 0.089 (0.023)%**:* 0.005 (0.032)
SC2 0.025 (0.013)+ 0.033 (0.015)* 0.030 (0.011)** 0.025 (0.014)** 0.008 (0.020)
SC3 0.071 (0.015) *** 0.084 (0.016)*** 0.078 (0.011)*** 0.072 (0.016)*** 0.007 (0.022)
UA2 0.040 (0.011) *** 0.033 (0.012)*** 0.036 (0.008)*** 0.040 (0.011)*** —-0.017 (0.017)
UA3 0.110 (0.024) 3 0.152 (0.021)*3*:* 0.132 (0.016)*** 0.113 (0.023)*3%:* 0.031 (0.032)
PD2 0.052 (0.012) = 0.056 (0.012)%3%:* 0.054 (0.009)*3:* 0.051 (0.012)*** —0.002 (0.018)
PD3 0.463 (0.025) *** 0.380 (0.023)*3#:* 0.420 (0.017)%3** 0.462 (0.024)*** —0.086 (0.033)*
AD2 0.066 (0.013) *** 0.056 (0.011)%*** 0.062 (0.009)*** 0.070 (0.012)*** —0.023 (0.018)
AD3 0.506 (0.025) *** 0.396 (0.022)%3* 0.450 (0.017)%:* 0.510 (0.024)%3%* —0.120 (0.033)%:**
Proxy 2 (substitute) —0.000 (0.007) 0.020 (0.013)

perspective
n 2175 2237 4412 4412
AIC 2032.7 1913.5 3994.5 3984.4
BIC 2152.1 2033.5 4135.2 4189.0

The first column for Model 4 shows the main effects, the second column for Model 4 shows the interaction terms, e.g. MO2*Perspective, which

takes a value of 1 when a state has a mobility level 2 and was valued

AIC Akaike’s information criterion, BIC Bayesian information criterion, MOI-AD3 dummies of the form Dj, with j indicating level, for mobil-
ity, usual activities, looking after myself, pain or discomfort and feeling sad, and worried or unhappy dimensions of EQ-5D-Y-3L, n number of

observations

+, *, ¥* FF*[pdicate significance at p < 0.10, p < 0.05, p < 0.01 and p < 0.001, respectively

in both perspectives. If respondents valued states differ-
ently between perspectives, this predominantly led to lower
valuations in the proxy 1 perspective (37.7%). However, if
33333 was valued as — 1 in the proxy 2 (substitute) perspec-
tive, an effect in this direction was not possible (because
of cTTO censoring utilities at — 1, see Stolk et al. [10]).
When we excluded all respondents for whom such a floor
effect may have occurred (i.e. with utilities of — 1 for 33333
in the proxy 2 perspective), we found that 102, 84 and 77
respondents valued 33333 lower, equal and higher in the
proxy 1 perspective than the proxy 2 (substitute) perspec-
tive, respectively.

3.2 Dispersion of ¢cTTO Valuation

Although there is some heterogeneity between the health
state blocks, compiled across all blocks within-subject vari-
ance is systematically lower for valuations in the proxy 2
(substitute) perspective (mean = 0.24, standard deviation =
0.25) than in the proxy 1 perspective (mean = 0.33, standard
deviation = 0.29), #(389) = 3.38, p < 0.001. This suggests
that respondents’ valuations were more compressed when
considering what a child would want for itself.

Whereas earlier work found evidence for differences in
dispersion between subjects [21], in this study, these effects

occurred in either direction. That is, Appendix A of the
ESM shows that although standard deviations were larger
for proxy perspectives in 11 out of 28 health states, the oppo-
site applied for the remaining 17 states. In fact, using Bart-
lett’s tests for homogeneity of variances we found evidence
against the equality of variances for a total of 12 states (all
p values < 0.05). In particular, variance was significantly
larger in the proxy 1 perspective rather than the proxy 2
(substitute) perspective for states 11112, 11313, 12331,
21111, 21332, 31223, 32232, 11211, 12111 and 22121,
whereas the opposite held for states 11121, 11211, 12111
and 22121. Notably, there is no evidence against homoge-
neity of variances for state 33333. These analyses thus sug-
gest that variances may differ between perspectives, but it is
unclear in which direction.

3.3 Response Patterns in cTTO Valuation

Table 4 shows the results of our analyses of response pat-
terns in ¢cTTO valuation in both perspectives. The most
occurring response patterns appeared to be the avoid-
ance of negative utilities, which was more pronounced for
proxy 2 (substitute) perspectives than proxy 1 perspectives
(x*(1,N = 402) = 11.06, p < 0.001). In fact, the proportion
of states rated worse than dead was lower in the proxy 2 (355
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Fig. 1 Scatter-density plot for
repeated utility measurement
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Table 4 Response patterns per
perspective

Response patterns Proxy 1 perspective Proxy 2 (substi-
n (%) tute) perspec-

tive

n (%)
The same utility for each state 3(1.5%) 3(1.5%)
Fewer than 5 unique utilities 39 (19.7%) 32 (15.7%)
No negative utilities 68 (34.5%)%** 105 (51.4%)
No use of 0.5-year increments 48 (24.3%) 48 (23.5%)
States valued equal to or lower than 33333 220 (12.4%)** 171 (9.3%)
All strict dominance violations 590 (14.2%) 559 (13.3%)
Total non-trading responses (utilities of 1) 364 (16.7%) 396 (17.7%)
Total all-in trading responses (utilities of — 1) 239 (10.9%)*** 161 (7.2%)
Round responders (only utilities of — 1, — 0.5, 0, 0.5 or 1) 7 (3.6%) 7 (3.4%)
States flagged in the feedback method 165 (8.4%) 158 (7.7%)

33333 worst state defined by the EQ-5D-Y-3L instrument, » number of observations

#* #x*Indicate y test significance at p < 0.01 and p < 0.001, respectively

out of 2237, 15.9%) than the proxy 1 perspective (447 out of
2175, 20.6%). We also find more evidence for all-in trading
(i.e. utilities of — 1) responses for the proxy 1 perspective
(x*(1,N = 4412) = 18.71,p < 0.001). This suggests that a
larger proportion of respondents deciding for a child were
willing to give up all of their lifetime to avoid living in some
EQ-5D-Y-3L health state (compared to respondents consid-
ering what children would want for themselves). As a result,
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the ¢cTTO tasks completed in the proxy 1 perspective yielded
more observations that are censored at — 1, and, thus this
may also explain the larger proportion of states valued equal
to or lower than 33333 (y%(1, N = 3609) = 8.62, p = 0.003)
in the proxy 1 perspective. No other differences were
observed in response patterns between the two perspectives
(Chi squared, all p values > 0.05).
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4 Discussion

The results reported in this paper confirm earlier findings
suggesting that health state valuation with different perspec-
tives yield different responses [13, 18-21]. Our results sug-
gest that for mild health states, little to no differences are
observed between proxy 1 and proxy 2 (substitute) perspec-
tives. Such results are in line with earlier studies that found
small or no differences between valuation outcomes with dif-
ferent perspectives [21, 36]. However, we find that the use of
different operationalisations of proxy perspectives in cTTO
will lead to systematically different results for states involv-
ing considerable pain and anxiety and/or when children are
very sad, worried or unhappy. Furthermore, within-subject
analyses for state 33333 show considerable heterogeneity,
in line with earlier studies that found differences for this
and other very severe EQ-5D-Y-3L states [13, 20]. Hence,
we only find differences between deciding for a child and
considering what a child wants for severe states.

Our analyses, however, provide little insight into why
this effect only occurs for severe states and different expla-
nations are possible. Perhaps this result is unsurprising, as
respondents have more heterogeneous views for more severe
states regardless of the perspective (i.e. heteroskedasticity),
and, as such, differences are naturally larger for severe than
for mild states. It also seems intuitive that the difference
between deciding for a child and considering what a child
wants is more pronounced when considering severe impair-
ments rather than mild impairments. For example, respond-
ents may not want to be responsible for children suffering,
and as a result, they trade off more years when they have to
decide what is best, even though this is not what they expect
a child would want for itself. For milder states, they may be
less inclined to consider themselves responsible for suffering
(as there is less suffering). Alternatively, respondents may
expect that a child assigns more importance to life duration
itself, leading to fewer years traded off in a proxy 2 (substi-
tute) perspective. Yet, our data do not allow directly test-
ing this, which may be explored in subsequent research that
measures discounting in different perspectives, as in [36].

Qualitative studies performed in EQ-5D-Y-3L valua-
tion could also provide some insights into these processes
[22, 37]. However, seeing as adults are unlikely to know or
anticipate what a child wants, it appears relevant to con-
trast our results to earlier or future work comparing time
trade-off valuation in adults and children or adolescents. To
our knowledge, only a few studies exist [38], which point
to effects in the opposite direction as observed here (chil-
dren/adolescents gave up more years than their parents for
the same state). Future work comparing valuation between
adults and children should particularly explore if differences
exist in the propensity to consider states worse than dead.

Our findings suggest that adults are less inclined to do this
when using a proxy 2 (substitute) rather than a proxy 1 per-
spective. If, as adults appear to anticipate, children consider
fewer states worse than dead, this may caution against using
proxy 1 perspective valuation. Yet, in this study, the different
proportions of negative utilities in this study could be driven
by the use of cTTO and its 10-year (lead time) duration fol-
lowed by death (some issues of this method are discussed
in [23]). Finally, our work also suggests that the effect of
perspective on valuation of the worst state described by
EQ-5D-Y-3L is considerable and highly heterogeneous.
This may cause issues for the use of this state for scaling
the outcomes of discrete choice experiment tasks to the
QALY scale in valuation of EQ-5D-Y-3L, which is one of
the ways value sets for EQ-5D-Y-3L have been anchored on
the QALY scale [14].

We also found differences in dispersion and response
patterns between EQ-5D-Y-3L valuation with proxy 1 and
proxy 2 (substitute) perspectives. The spread of cTTO utili-
ties across the severity scale was smaller for respondents
valuing EQ-5D-Y-3L with a proxy 2 perspective (compared
with a proxy 1 perspective). In part, such a reduced spread
may be an artefact of respondents giving up less time in
c¢TTO in a proxy 2 (substitute) perspective, as this would
yield a smaller difference between the highest and lowest
valued health state. However, it can also be interpreted as
respondents considering EQ-5D-Y-3L states to be more alike
when considering what a child would want for itself. As
such, this result could suggest that respondents are less able
to distinguish between different EQ-5D-Y-3L states when
considering what a child wants for itself, which may cause
concern when it decreases the ability of the instrument to
measure incremental changes between states. We also
investigated in which perspective views about a health state
were more heterogeneous between respondents, and found
evidence in both directions. Finally, although response pat-
terns differed between the two perspectives, it is not entirely
clear if this should be interpreted as better data quality. For
example, we find fewer negative utilities for the proxy 2
(substitute) perspective. Alava et al. [35] include a lack of
negative utilities in their EQ-5D-5L quality assurance pro-
gramme, but one could question the problematicity of (a
lack of) such responses in EQ-5D-Y-3L valuation. Whereas
in valuation of adult EQ-5D instruments one may expect
negative utilities to occur frequently, and interpret a lack
thereof as problematic, it is not clear if this should apply to
EQ-5D-Y-3L [13]. Nonetheless, the lower prevalence of all-
in trading (and coincidingly states valued the same as 33333)
responses observed in the proxy 2 (substitute) perspective
may be seen as an improvement in data quality as they signal
reduced clustering of utilities at — 1.
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In addition to yielding some evidence that the outcomes,
dispersion and response patterns of a health state valuation
are dependent on the perspective used, our findings may also
have implications in the broader context of child and adoles-
cent health state valuation. First, our work was motivated by
a discrepancy between the perspective proposed for an EQ-
5D-Y-3L valuation [12] and how proxy perspectives have
been defined in the classification by Tsuchiya and Watson
[24]. Whereas a proxy perspective, according to Tsuchiya
and Watson [24], requires estimating another person’s pref-
erences, in valuation of EQ-5D-Y-3L respondents consider
what they think is best for a child. Our work shows that this
slight change in how proxy perspectives are operationalised
has a substantial impact for severe states. That is, this dif-
ference between the proxy perspectives was larger than, for
example, the minimally important difference estimated for
EQ-5D-5L [39, 40], or the mean QALY gain in a systematic
review cost-utility analysis [41]. It is, however, important
to note that severe health impairments may be unlikely in
children in practice.

Nonetheless, the results of this paper should be inter-
preted taking into account a few limitations. First, our
results suggest that the effect of perspective was most appar-
ent for severe states, but this could be in part driven by the
inclusion of repeated observations only for state 33333.
Although our orthogonal design allowed estimating EQ-
5D-Y-3L utilities for all 243 states, future research aiming
to explore differences between proxy 1 and proxy 2 (sub-
stitute) perspectives may consider reducing the number of
states included to increase the number of observations per
state (or include more and milder states for within-subjects
comparisons). This would increase the test power, and could
help with exploring the differences between both proxy
perspectives for mild states. Alternatively, the same design
can be used with a larger sample size. Second, although
our quantitative analyses help in understanding how the
use of different perspectives affects the data obtained from
cTTO tasks in an EQ-5D-Y-3L valuation, they provide lit-
tle insight into the decision processes underlying the data.
Such insight is needed, as our study, for example, cannot
clarify if differences between perspectives are related to
respondents considering EQ-5D-Y-3L states more or less
severe or due to differences in the propensity to trade-off
life duration between the two perspectives. Experimental
(e.g. [36]) and qualitative (e.g. [37]) studies may help in
providing such insight. Third, the sample used in this study
was made up of Dutch citizens and predominantly women
and highly educated respondents. Given that cultural values
[42], and demographics such as education level and sex [43]
are known to affect a health state valuation, it is unclear
if our results replicate in other populations. Finally, these
data were collected in the middle of a global pandemic. This
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may have influenced our results through a number of mecha-
nisms. For example, all data were collected through online
interviews, and there are only some papers that have tried to
compare outcomes between these modes of administration,
but generally found no differences [29, 30]. More impor-
tantly, the global health crisis following the outbreak may
have affected valuation in our study. One may also expect
that the importance of some dimensions has changed, or
is more relevant to our purposes, that parents’ perceptions
on what matters to their children has changed as a result of
lockdown measures. Future work may explore if these effects
occurred, and if they did, how permanent they are.

5 Conclusions

To conclude, our paper shows that asking respondents what
they consider best for a child, as is recommended for an
EQ-5D-Y-3L valuation [12], will yield different cTTO valu-
ation than asking respondents to consider what a child wants
for itself. When these ¢cTTO valuations are used to gener-
ate utilities for all EQ-5D-Y-3L health states, differences
between perspectives are sufficiently large to warrant careful
consideration of which of these proxy perspectives is more
suitable for an EQ-5D-Y-3L valuation. However, deciding
the appropriate perspective for valuation is ultimately a
normative question [44], suggesting that further conceptual
research, as well as discussions with stakeholders such as
the general public and decision makers remains relevant.
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