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Abstract

Introduction. Earlier work has shown that adults valuing health for 10-year-old children (i.e., in
a child perspective) are more reluctant to trade-off life duration than for themselves, generating
higher utilities in composite time trade-off (cTTO). The main motivation of this study is to explore
if this reluctance can be explained through loss aversion, i.e., losses of life duration weighing more

than gains of the same size.

Methods. 100 UK adults completed cTTO tasks for six EQ-5D-Y-3L states and tasks measuring
loss aversion. Both sets of tasks were completed from the child perspective and for the

respondent themselves, enabling perspective-dependent correction for loss aversion.

Results. A slight majority of participants was explicitly more loss averse for children than for
themselves. Health state utilities were higher in the child perspective both before and after
correction for loss aversion, with one exception. Differences between utilities elicited in both

perspectives and the variance of cTTO utilities increased considerably after correction.

Discussion. The results suggest that loss aversion does not explain differences in willingness to
trade-off life duration between perspectives. Hence, it remains unclear if correction for loss

aversion should be recommended when using EQ-5D-Y-3L utilities in practice.

Keywords: Loss aversion; EQ-5D-Y; health state valuation; time trade-off; quality-adjusted life

year



1 Introduction

Many countries in the world make policy choices in healthcare based on or informed by economic
evaluations (Zorginstituut Nederland, 2016; NICE, 2022, p.66). In these evaluations, the costs and
benefits of healthcare interventions are compared to plausible alternatives. Often, the benefits
are expressed in terms of quality-adjusted life years (QALYs), which entails weighting life years
gained (or lost) through healthcare interventions with ‘utilities’ (Pliskin, Shepard & Weinstein,
1980) that represent the health-related quality of life in which those years are spent. Utilities are

normalized such that being dead has a weight of 0 and full health has a weight of 1.

The standard practice in the Netherlands and many other countries is the use of EQ-5D
instruments to elicit utilities for health states (Kennedy-Martin et al., 2020). These questionnaires
are designed for patients to self-report their state of health using five dimensions: mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression. Respondents rate their health on
these dimensions using multiple (e.g., 5 for EQ-5D-5L) levels of severity ranging from no
problems to extreme problems (EuroQol, n.d.). Utilities can be attached to the EQ-5D health states
with the help of previously developed value sets, which collect a countries’ general public’s
preferences for EQ-5D health states for themselves (Versteegh et al., 2016; Devlin et al., 2017; Xie
etal, 2016).

Recently, an EQ-5D questionnaire was developed to facilitate decision-making regarding
paediatric healthcare. This EQ-5D-Y-3L instrument is an adapted questionnaire recommended
for use with children aged 8 to 15. Similar to its adult counterparts, the EQ-5D-Y-3L includes 5
dimensions: mobility, looking after myself, doing usual activities, having pain or discomfort, and
feeling worried, sad, or unhappy (EuroQol, 2021). Completing this questionnaire results in a
description of the associated health state in numbers. For example, if you rate your health on all
dimensions at the lowest level of severity, your health state would be 11111. The EQ-5D-Y-3L has
three severity levels, meaning that the health state with the highest severity on all dimensions

would be 33333.

Similar to value sets for adult instruments, EQ-5D-Y-3L value sets are constructed from
preferences elicited with time trade-off (TTO) tasks and Discrete Choice Experiments (DCE)
(Ramos-Goni et al., 2020). DCE tasks entail choosing between different health states, while TTO
tasks ask respondents to consider the amount of life years they are willing to give up to avoid life
in some health state and live in full health instead. Whereas for adult EQ-5D instruments these
tasks are completed by adults who value hypothetical health states for themselves, for EQ-5D-Y-

3L adults are asked to complete these tasks from the perspective of a 10-year-old child.



As such, the perspective used for valuation of EQ-5D-Y-3L differs from that used in adult
versions of EQ-5D. The rationale and consequences of this change between what are henceforth
referred to as the adult and the child perspective have been a source of ongoing inquiry and
discussion (Astrt')m etal,, 2022; Dewilde et al., 2022; Kind et al,, 2015; Reckers-Droog et al., 2022).
Lipman, Reckers-Droog, Karimi, Jakubczyk and Attema (2021) identify two channels to which this
could lead to changes in individuals’ choices: i) a respondent is now valuing child health states
instead of adult health states and ii) a respondent is now valuing somebody else’s health state
instead of their own. As such, two questions now arise: what happens when people make
decisions on behalf of someone else? And, what happens when adults make decisions on behalf

of a child?

Some evidence exists suggesting that both channels could affect decision-making. For
example, it has already been found that people tend to make riskier choices when a decision
concerns another person than when it concerns themselves (Polman & Wu, 2020). In addition,
several studies have found that people prioritize healthcare for children over healthcare for
adults. Though the reasons why seem to differ across countries and across studies, many
researchers have found evidence for preferences for health gains in children over gains in adults
(Eisenbergetal, 2011; Ryynanen etal., 1996; Gu etal., 2015; Reckers-Droog, van Exel, & Brouwer,
2019). When focusing on health state valuation in particular, researchers also expect differences
when people make decisions from different perspectives (Kreimeier et al., 2018; Shah et al., 2020;
Lipman et al, 2021). More specifically, researchers have found differences in TTO valuations
between the child and adult perspective. Overall, utilities seem to be higher for the child than for
the adult perspective (Kreimeier et al., 2018; Shah et al., 2020; Lipman et al., 2021; Lipman et al.,
2022). These differences in utilities have consequences for QALY estimations, which in turn have

implications for economic evaluations (Lipman, Reckers-Droog & Kreimeier, 2021).

Several studies have explored why the differences between perspectives exist. Reckers-
Droog, Van Exel and Brouwer (2021) found that the willingness to pay for quality-of-life gains of
the Dutch public is higher for younger patients (Reckers-Droog, Van Exel & Brouwer, 2021),
suggesting that they view child health differently than adult health. A qualitative study by Astrom,
Conte, Berg and Burstrém (2022) found people to be reluctant to give up life years when valuing
children’s health states. “Child life-years are considered more precious” (Dewilde et al., 2022).
Hence it seems that the value of life duration may differ between perspectives, with children’s life
duration being more valuable than adult health. Lipman, Zhang, Shah, and Attema (2022) studied
these differences by exploring differences in discounting (i.e., the rate at which health in the
future decreases in value relative to health in the present) between both perspectives. If people

discount child health differently than their own health, this might explain some of the differences



between the perspectives in TTO tasks. Lipman et al. (2022) in fact found that in both
perspectives respondents were inclined to negatively discount health (e.g., they value health in
the future more than health now). Moreover, Lang, Attema and Lipman (2023) show that adult-
child differences in TTO utilities disappear when correcting for time preference. Yet, Bleichrodt
(2002) suggested that in TTO tasks, the value of life duration is not only affected by discounting,
but also by a phenomenon called loss aversion. Loss aversion implies that people attach more
weight to losses than to gains of the same size, which will yield bias in TTO tasks (Bleichrodt,

2002).

Researchers from various fields have studied loss aversion. For instance, it has been found
that people are indeed loss averse when it comes to income (Boyce, Wood, Banks, Clark & Brown,
2013; Brown et al., 2021). Empirical research suggests that loss aversion also affects health state
valuation, meaning that people tend to attach more weight to health sacrificed than to potential
gains when completing health valuation tasks such as TTO. As a consequence, people are reluctant
to sacrifice life duration. When this reluctance is not accounted for, TTO utility weights are biased
upwards - meaning that the resulting valuation of health states is higher than it should be (Van
Osch et al,, 2014; Attema et al,, 2015; Lipman, Attema & Versteegh, 2022; Lipman, Brouwer &
Attema, 2020).

Earlier work provides some reasons to expect that loss aversion differs between
perspectives and thus that loss aversion may explain the differences between the adult and the
child perspective. Several researchers have found that loss aversion actually decreases when
making decisions on behalf of someone else (Mengarelli et al., 2014; Fillbrunn & Luhan, 2017;
Andersson et al.,, 2016; Polman, 2012). However, as mentioned before, several qualitative studies
suggest that when it comes to children, people tend to be reluctant to give up life years (Astrom
et al., 2022; Dewilde et al., 2022). This unwillingness to sacrifice life duration may be caused by
loss aversion (or, alternatively, may be modelled by a measure of loss aversion). At the time of
writing, no studies on the effect of loss aversion on EQ-5D-Y-3L valuation exist, which is why this
study will focus on exploring whether this could (partly) explain the differences in utilities

elicited from the adult and child perspective.

The main motivation of this study therefore is to explore if loss aversion can (partly) explain
the differences between health state valuations completed from the perspective of an adult and
valuations completed from the perspective of a 10-year-old child when using time trade-off. If
differences are indeed found that can (partly) be explained by loss aversion, this would have
implications for the utilities derived with the EQ-5D-Y-3L and could suggest that corrections of
these utilities are needed (as developed in Lipman, Attema & Versteegh, 2022). The remainder of

this paper is structured as follows: the QALY model and the incorporation of loss aversion are



described in the theoretical framework (section 2). Section 3 presents how data was collected
and analysed. The analyses and data are shown in the Section 4 and the discussion (Section 5)

describes several conclusions and limitations of this study.



2 Theoretical framework

Health state valuation typically assumes that the general QALY model holds (Miyamoto & Eraker,
1988). This model expresses the value of health profiles (T, Q):

V(T,Q) = L(MU) (1)

in which (T, Q) represents living in health status Q for T years. L(T) is the utility associated with
the life duration and U(Q) is the utility associated with health state Q.

Although TTO tasks can in principle be completed with any duration, in EQ-5D valuation,
TTO tasks involve elicitation of the indifference between 10 years in health state Q and living T
years in full health. The value for T is elicited through a series of choices, yielding the following

indifference (represented by ~):
(10,Q)~ (T, FH). (2)

In QALY models, it is standard practice to define U(FH) = 1, which means we can derive

the utility of health state Q using equation (3):

U@ = L(T)/L(10) (3)

In practice (i.e., in nearly all applications of TTO), we often assume instead the linear QALY

model holds, which implies that L(T)=T, resulting in equation (4):

U@Q) = T/10
(4)

These ‘standard’ TTO questions can only be used for health states that are perceived as
better than being dead (BTD states), as for all states worse than dead (WTD) duration T would
take a value of 0 (i.e., people prefer not living). If a health state is perceived to be WTD, a lead-
time TTO question can be asked to allow for disutility for Q. That is, the task will be focused on
eliciting the indifference between living in full health for a period of 10 years followed by a period
of 10 years in health state Q (which we denote as (10, FH; 10, Q)), and living T years in full health
(Lipman et al., 2022):

(10, FH; 10,Q) ~ (T, FH) (5)

Using U(FH)=1 and L(T)=T, this leads to the following equation (Lipman, Attema &
Versteegh, 2022):

U(@) = (T —10)/10 (6)

This combination of standard and lead-time TTO questions for BTD and WTD states is
called composite TTO (cTTO). Lipman, Attema and Versteegh (2022) presenta QALY model based



on prospect theory that incorporates loss aversion (1) and show how c¢TTO can be evaluated
within that model. In the current study, only those final evaluations (and the intuition underlying
them) are reported for the sake of brevity. Any model based on prospect theory requires the
definition of a reference-point, which separates gains from losses. Lipman, Attema and Versteegh
(2022) assume that in TTO exercises the 10 years in Q serve as the reference-point on which
people base their choices, as this is the guaranteed lifetime they compare the alternative (T, FH)
with. Life duration sacrificed compared to that reference-point receives an extra weight A to
reflect loss aversion. Formally, we use the same approach and normalisation as Lipman, Attema
and Versteegh (2022), which incorporates loss aversion in the general QALY model evaluation of

‘standard’ TTO indifferences (as in Eq. 2) as follows:
u) = W?—A)L(T) (7)

in which 4 denotes the loss aversion coefficient with 1 > 1 characterizing loss aversion
(Lipman, Attema & Versteegh, 2022). Note that L(T) here is normalized such that L(20)=1 and
L(0)=0, which means that to solve equation (7) we need to measure L(T), L(10) and A. Earlier
work has already explored how the shape of L(T) affects the difference between TTO utilities
elicited with an adult and child perspective (Lipman et al.,, 2022; Lang, Attema & Lipman 2023).
Hence, in this paper, we focus only on the effect of loss aversion, and, as such, will (for simplicity)
assume that L(T) is linear. We do still maintain the normalisation Lipman et al (2022) applied. As
such L(T) is scaled such that L(T) = T/20 and L(10) can be calculated using L(10) = 10/20
(Lipman, Attema & Versteegh, 2022). The appendices of this study illustrate how loss aversion

may influence TTO utilities under this normalisation.

For WTD health states, a different approach is needed to incorporate loss aversion.
Lipman, Attema and Versteegh (2022) developed two corrections to achieve this. The first
correction assumes the reference point such that both sides of the WTD indifference elicitation
can be seen as losses (i.e., 10 years in Q and 10 - T years in FH). The second correction is such
that respondents experience a loss in lifetime in (7, FH) and a gain in lifetime in Q (which is
considered negative since itis a WTD health state). In this study, we will use this second approach,
as the first approach is not affected by loss aversion. The applied evaluation of indifferences for
lead-time TTO (as in Eq. 5) is shown in equation (8).

_ A(L(T)-L(10))
U(Q) = DL (8)



3 Methods

3.1 Data collection

This study consisted of video interviews (conducted by the first author) with 100 adult
participants from the UK that were recruited through Prolific and were awarded a participation
fee of around £8.00. The sample size was based on what was feasible for this study and is
comparable to other studies (such as Kreimeier et al., 2018)1. Before recruitment started, ethical
approval was obtained via the ESHPM Research Ethics Review Committee. Participants were
asked to sign an informed consent form before proceeding with the interview. Throughout the
interview, the interviewer explained the tasks and answered any questions that arose. The
interviewer shared her screen with respondents, who stated their answers and preferences
verbatim. Since the skills of the interviewer affect the results (Ramos-Gofii et al.,, 2017), the

interviewer completed training and multiple practice interviews before data collection started.

3.1.1 Study design

The interviews were organised in two blocks — a cTTO block and a loss aversion (LA) block. Each
respondent completed both blocks from a child perspective (defined as a 10-year-old as is usual
in EQ-5D-Y-3L valuation) and from an adult perspective (defined as the respondent themselves).
To minimize biases in the responses, the tasks were randomised in three different ways: (1) the
order of the blocks was randomised, (2) the order of the child and adult perspective within blocks
was randomised, and (3) the order of the six health states that individuals valued within the cTTO
block was randomised. The health states that were used differ in severity and were selected from
a set of states included in the study by Kreimeier et al. (2018): 11121, 22222, 23321, 32211,

33323, and 33333. These health states intentionally cover all levels of each dimension.

3.1.2 Interview procedure: cTTO block

Before the tasks started, respondents were asked about their age and gender. They were also
asked to fill out the EQ-5D-Y-3L. Additionally, they scored their own health on a scale of 0 to 100
(a visual analog scale). In the cTTO block, respondents completed a ‘wheelchair’ warm-up task
based on the procedure outlined in Stolk et al. (2019) before moving on to the actual tasks. The
cTTO tasks included a ‘sorting’ question in which respondents were asked to choose between
living in the impaired health state for 10 years or living in full health for 0 years. The remainder
of the task was based on a bisection choice procedure for eliciting indifferences; respondents
would be asked to imagine living in a described health state, after which they were asked to

choose between different scenarios to elicit the indifference (10, Q) ~ (T, FH). The choice started

! Note that EQ-5D value sets (e.g. Versteegh et al., 2016) are typically also elicited with designs in which
each included health state is valued by approximately 100 participants.
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with equal life durations for both scenarios after which the remaining possible interval was
continuously cut in half until the respondent indicated to be indifferent between the two
scenarios. This meant that respondents were first asked to choose between (10, Q) and (10, FH).
The bisection procedure dictates that choosing (10, FH) would be followed by deciding between
(5,0Q) and (10, FH), after which the remaining life expectancy was changed again for the following
question (i.e., choosing (5, Q) leads to (2.5,Q) versus (10, FH), and choosing (10, FH) leads to
(7.5,Q) versus (10, FH)). This bisection choice procedure yielded indifferences at a precision of
0.5 years. If a participant indicated that they prefer death over living in the health state in
question, the task switched to a lead-time TTO, eliciting indifference (10, FH; 10,Q) ~ (T, FH). An

example of a cTTO task is visualised in figure 1a.

3.1.3 Interview procedure: loss aversion block

The non-parametric method was used to measure loss aversion (Abdellaoui et al.,, 2016). This
method can be used to estimate all parameters in prospect theory, but in this study an
abbreviated version is used to estimate loss aversion. The method is based on the elicitation of
three chained indifferences: 1) a mixed prospect involving both gains and losses, followed by 2)
a certainty equivalent in the loss domain (x7), and 3) a certainty equivalent in the gain domain
(x{) (Abdellaoui et al., 2016). These elicitations can then be used to estimate loss aversion by
combining the utilities for the loss and the gain (Kobberling & Wakker, 2005). In this study,
individual-level, perspective-dependent loss aversion coefficients were calculated - with Ac
indicating a loss aversion coefficient for the child perspective and Aa indicating a loss aversion
coefficient for the adult perspective. An example of the elicitations can be found in table 1
(Lipman, Attema & Versteegh, 2022). For the first indifference task, G and r were determined a
priori (they are set by the experimenter) such that a value for £ can be elicited. Consequently, that
value is used as input for the second indifference task, in which the value for loss x; is elicited. In
the final indifference task, G is used again to elicit a value for gain x;. Finally, using x; and x{, the
loss aversion coefficient A can be calculated.

Table 1 An example of the non-parametric method in which x; ;y denotes a gamble
resulting in x with a probability 0.5 and y otherwise

General notation Goal Example
;r;((i)isf;ircetnce 1: Mixed GosL~T Eliciting £ 5. — 3~ 0
Lr;illig:r?ccee —2 1§:sret§ n LosT ~x1 Eliciting xy’ —3050~—1




Kobberling & Wakker 1= xf Loss aversion 2

(2005) —x7 coefficient A= —(-1) =2

Note. Reprinted and adapted from Lipman, S. A,, Attema, A. E. & Versteegh, M. M. (2022). Correcting for discounting and
loss aversion in composite time trade-off. Health Economics, 31(8), 1633-1648. DOI: 10.1002 /hec.4529

The reference-point (r) is used to compare gains and losses to. As stated above equation (7),
the reference-point assumed to be of relevance to TTO valuation of EQ-5D instruments is usually
10 years. Several studies have explored other reference-points in TTO and other health
preference elicitations (Lipman, Brouwer & Attema, 2020; Van Nooten & Brouwer, 2004;
Wouters et al,, 2015), though in this study we stick with the commonly used reference-point of
10 years. Respondents were informed that all outcomes in the non-parametric method were
added to or subtracted from those 10 years. G was set to 5 such that there was a probability of
0.5 that remaining life expectancy increased by 5 years. That is, the first indifference in this study
was designed to derive what amount of life years lost £ would make respondents indifferent
between gambling on the 50/50 chance of living 15 extra years (10 + G) or living 10 — £ life

years versus living 10 life years with no extra life years gained (10 + r, in which r = 0).

In the loss aversion block, tasks were completed to measure A (designed as in Lipman,
Attema and Versteegh, 2022). The warm-up task in this block asked respondents to imagine that
they had 10 more years left to live, after which they passed away immediately and painlessly.
They were offered two options: option A represented a risky scenario that yielded a 50% chance
of gaining an additional 8 years (on top of the promised 10 years) and a 50% chance of losing 8
years (of the promised 10 years), option B meant that respondents gained or lost 0 life years (i.e.,

they lived the promised 10 years with 100% certainty).

The interviews were organised as follows: the interviewer guided participants through
the different tasks, which were visualized using R Shiny. Visualizations can be found in figure 1,
and the entire interview interface can be clicked through here:

https://referencepoints.shinyapps.io/LossAvarsion/ tasks ended, respondents were asked

about their religious beliefs, their parental status, and their educational background.
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Figure 1: Visualizations of the interview software

Which life is better a 10-year old child?

10 year(s)
10 years

HE

ERASMUS CENTRE
FOR HEALTH ECONOMICS. s
ROTTERDAM

State T:

A lot of problems walking about.

Some problems washing or dressing myself.
Some problems doing my usual activities.
No pain or discomfort.

Not being worried, sad or unhappy.

RESET

1a) Example of a TTO task from the child perspective, in which life A entails living in full health and life B means life in health

state T.

Which is better for a 10-year old child?

Choice A

5 -5

5 year(s) with 50% chance
-5 year(s) with 50% chance

CHOOSE A

1b) Example of a loss aversion task from the child perspective.

11

Choice B

0 year(s) with 100% chance

CHOOSE B



3.2 Data analysis

All data analyses were performed in R. Before starting the main analyses of the results, several
data quality controls were performed. Firstly, a descriptive analysis was carried out to get an
overview of the respondents’ characteristics to ensure that the sample shows a mix in terms of
age, gender, level of education and parental status. In addition, the randomisation of perspectives
was assessed to review the risk of bias due to the order in which the tasks were completed.
Secondly, given that concerns have been raised about TTO utility data in some publications
(Hernandez Alava, Pudney & Wailoo, 2020; Ramos-Goiii et al., 2017), following earlier work
(Lipman et al., 2022), the data quality was examined and compared between the perspectives
using chi-square tests. This was done by looking at the number of non-trading responses (utility
=1), all-in trading responses (utility =-1), zero responses (utility = 0) and the frequency of unique
observations being less than 50% (i.e., fewer than 3 unique values per perspective). Furthermore,
the number of respondents without negative values and without 0.5-year increments (as this
would suggest low precision) were assessed. Lastly, it was checked how many of the responses
showed a violation of weak dominance (e.g., utility of health state 22222<33333) and how many
responses were a strict dominance violation (e.g., utility of health state 22222<33333). The health
states included in this study create 15 possible pairs to test dominance violations on2. Note that
although we refer to these analyses as data quality controls, the occurrence of the respondent
patterns summarized above need not imply low quality decision-making (e.g., utilities of 1 may
occur due to low task engagement, but also as a result of deliberate and well-reasoned decisions

not to sacrifice life duration).

3.2.1 Loss aversion correction

The results of the loss aversion elicitations were used to calculate two different loss aversion
coefficients: Aa and Ac. This was done using the methods described in section 3.1.3. cTTO utilities
were rescaled and corrected for loss aversion using equations (7) and (8). In this correction, Aa
was used for the adult cTTO utilities, and Ac was used for the child cTTO utilities. The utilities that
result from this correction for loss aversion will henceforth be called ‘corrected utilities’. The
utilities that result from the interviews and have not been corrected, will be called ‘uncorrected

utilities’ and are based on equations (4) and (6).

3.2.2 Analyses of cTTO utilities
We first report descriptive results of the cTTO utilities, both before and after correction. T-tests

were performed to see if any of the health states showed a statistically significant difference

2 The potential dominance violations are (denoted as state1l<state2 meaning utility of state 1 lower than
that of state 2): 11121<32211,11121<22222,11121<33323,11121<33333,11121<23321,
32211<22222,32211<33323,32211<33333,32211<23321, 22222<33323, 22222<33333,
22222<23321,33323<33333,23321<33323, 23321<33333

12



between adult and child perspectives. The results of these tests are reported alongside the mean
uncorrected and corrected utilities. In addition to the means, the differences between the
perspectives were calculated per health state. This was done by using individual-level difference

scores (A's ) based on equation (9) to calculate the difference per health state.
ACcTTO = cTTO,; — cTTO; 9

Here cTTOa; denotes the adult cTTO utility for respondent i, and cTTOc,; denotes the child
cTTO utility for respondent i.

3.2.3 Regression analyses

Two generalized linear models were constructed: a model with the uncorrected utilities and a
model with the corrected utilities. Since the cTTO utilities were skewed (see figure A in appendix
[), the data was transformed to fit a gamma distribution. Seeing as gamma transformation only
allows zero to positive data, utilities were calculated into disutilities using the following formula

(which always have a positive sign):

UT:1—U0

in which Uris the transformed utility (or disutility) and Uy is the original utility value.

The models included fixed effects for the perspective (with adult as the reference category)
and for the health states (with 11121 as a reference category) and random effects for the subjects.
Furthermore, they also included fixed effects for gender (female being the reference category)
and parental status (with no children as the reference category). To further explore the role of
loss aversion, separate analyses were conducted for BTD and WTD states. In the latter, 33333

served as a reference category for the health states.
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4 Results

4.1 Characteristics of the sample and data quality

The sample consists of a mix of gender and parental status. The respondents were predominantly
highly educated. The mean age of the respondents is 39 (12.2) years (SD), with the youngest
respondent being 20 and the oldest being 76 years old. Due to a technical error, the age of one
respondent is missing in the data. Respondents were generally healthy - the most frequently self-

reported health states were 11111 and 11112.

Table 2. Descriptive statistics of respondents (n=100)

Variable Stats / Values Frequency (%)
First perspectives A 10-year-old child 52 (52.0%)
persp Yourself 48 (48.0%)
Female 58 (58.0%)

Gender Male 41 (41.0%)
Non-binary 1(1.0%)

College 17 (17.0%)

Graduate or professional 29 (29.0%)

Educationb Secondary school 4 (4.0%)
University Bachelor's degree 48 (48.0%)

Vocational or similar 2 (2.0%)

No 51 (51.0%)
Parental status Yes 49 (49.0%)
Minimum 25
Self-reported health (EQ ~ Median 80
VAS) Maximum 100
Mean 78 (14.6 SD)

aThe first perspective that the respondent had to complete the valuation tasks from.
bThe highest level of education the respondent completed.

Table 3 shows an overview of the data quality checks that were performed. The quality
checks show some interesting differences between the perspectives, albeit they are not all
statistically significant. Looking at the most extreme trading options, there were more non-
traders and less all-in traders for the child perspective. In line with the histograms shown in figure
2, table 3 shows more utilities of zero for the child perspective than for the adult perspective.
Based on these checks, the data quality seems to be reasonable, though the number of strict
violations of dominance in the sample is relatively high (8.86% for the adult and 7.65% for the
child perspective). Part of the weak violations of dominance are explained by all-in trading for

health states less severe than 33333. That is, 26 occurrences in the adult and 21 in the child
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perspective were the result of health states less severe than 33333 being valued at the lowest

possible utility of -1, leaving no room for dominance of health state 33333.

Table 3. Data quality per perspective

Response pattern Adult . Child .
perspective perspective

Non-trading responses (U=1) (n=598) 21 24

All-in trading responses (U=-1) (n=598) 43 26

Zero responses (U=0) (n=598) 12 26

Fewer than 3 out of 6 unique observationsz (n=100) 1 7

Respondents without negative utilities (n=100) 47 53

Respondents without 0.5-year increments (n=100) 5 8

Weak violation of dominance (e.g., 22222 < 33333) (n=1,490) 303 340

Strict dominance violation (e.g., 22222<33333) (n=1,490) 132 114

aRespondents that gave the same value to all health states, or that had only 2 unique valuations.

Bold-faced analyses indicate that chi-square tests were significant (p<0.05)
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4.2 Correcting for loss aversion

The distributions of the loss aversion coefficients were skewed with some outliers at very high
values due to some respondents’ unwillingness to take any sort of gamble when it comes to life
years (e.g., loss aversion coefficients of 25). Such large coefficients for loss aversion would
strongly affect TTO utilities after correction. To improve the data analysis and minimize the effect
of these outliers, they were altered by capping the loss aversion coefficients at a maximum value
of 5 (specified as 4 < 5). This led to 3 values being censored for the adult perspective, and 9 for
the child perspective. It is worth noting that the highest coefficient in the child perspective was
almost three times greater than the highest value for the adult perspective. Figure 2 reports the
distribution of the coefficients after capping them. For the sake of completeness, the same
analyses were performed without censoring the data. These analyses can be found in the
appendices of this paper - the conclusions of all of the following analyses remain largely

unchanged.

Figure 2: Individual-level loss aversion coefficients (1) from the adult and child
perspective

15

10

1
Frequency

aillllan 1 11 sl H

T T T T 1 I 1 1 T
1 2 3 4 5 1 2 3 4

2a) Loss aversion coefficients from the adult perspective 2b) Loss aversion coefficients from the child perspective

Table 4 reports the loss aversion coefficients with and without data censoring. Without
censoring, there seems to be a difference in loss aversion between the adult and the child
perspective. When removing outliers by censoring the loss aversion data, this difference
disappears. The standard deviation shows a strong decrease after censoring the child perspective

loss aversion coefficients, which is in line with the occurrence of more outliers in this perspective
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and the difference in magnitude of the outliers between the perspectives. In any case, the
difference between perspectives is not statistically significant (p=0.197 with no censoring,
p=0.751 with A < 5, based on T-tests). Analysis on the individual-level loss aversion coefficients
without data censoring also shows mixed results: 40 respondents seem to be explicitly more loss
averse for themselves than for children (Aa > Ac), 11 respondents are equally loss averse for
themselves and for children (Aa = Ac), and 49 respondents are explicitly more loss averse for

children than for themselves (Aa < Ac).

Table 4. Loss aversion coefficients (st.dev.) with and without censoring

Adult Child
Method Mean (st.dev.) Median Mean (st.dev.) Median
No censoring 2.17 (1.66) 1.83 2.61 (3.02) 2.0
A<5 2.39 (1.62) 2.0 2.34 (1.53) 2.0

4.3 cTTO utilities

Table 5 shows the mean uncorrected and the mean corrected utilities of each health state,
specified for both perspectives. For the uncorrected utilities, health states 32211, 23321, and
33323 show a statistically significant difference between the adult and the child perspective, with
the child perspective yielding higher utility. For the corrected utilities, only health state 23321 is
significantly different between perspectives. Overall, some trends can be seen in the utilities. For
the uncorrected utilities, 5 out of 6 health states (i.e., 32211, 22222, 23321, 33323, and 33333)
show higher utility from a child perspective than from an adult perspective. After correcting for
loss aversion with A < 5, the utilities for the child perspective are higher for all health states. After
correction, all utilities decrease. Table 5 also shows that the absolute differences (A) between
perspectives per health state increase after correction. Combined with the increasing standard
deviations, this suggests that correction decreases mean cTTO utility estimates and increases the

heterogeneity of these estimates.
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Table 5. Mean (standard deviations) cTTO utilities for all states per perspective and the
differences between perspectives with data censoring (LA < 5)

Uncorrected utilities Corrected utilities g(ieif:;g?éii:etween
State TTO-A TTO-C TTO-A TTO-C A a
Uncorrected Corrected

11121 | 0.86(0.16) 0.86(0.16) 0.78 (0.19) 0.79 (0.20) -0.002 -0.006
32211 | 0.63 (0.36)* 0.71 (0.32)* 0.37 (1.21) 0.56 (0.55) -0.086 -0.196
22222 | 0.61(0.36) 0.62(0.36) 0.36 (1.12) 0.43 (0.71) -0.011 -0.068
23321 | 0.46 (0.53)* 0.59 (0.43)* 0.01 (1.69)* 0.33 (0.93)* -0.132 -0.326
33323 | 0.03 (0.62)* 0.14 (0.61)* -0.83 (2.16) -0.69 (2.01) -0.113 -0.142
33333 | -0.18 (0.62) -0.1(0.59) -1.80 (2.73) -1.42 (2.54) -0.082 -0.385

* Indicates that the within-subject difference between the adult and child valuations was significant (T-test, p<0.05).

4.4 Regression results

Table 6 shows the first two generalized linear models. The models are based on both uncorrected
and corrected disutilities. Model 1 was computed without including any demographic
characteristics. Model 2 includes gender, parental status, highest completed level of education
(for which college is the reference category) and the order of the perspectives during the tasks as
additional variables. Both models use state 11121 as a reference category for the state dummies.
Both model 1 and 2 report a statistically significant difference between the child and adult
perspective at the 99% significance level for the uncorrected utilities and 95% for the corrected
utilities. In line with the results in Table 5, disutilities are lower from the child perspective (that

is, for the same health state utility is higher from the child perspective than the adult perspective).

Adding demographic characteristics to the model slightly increases the adjusted R-
squared and therefore marginally improves the model’s explanatory power. Before correcting for
loss aversion, having kids and a vocational educational level significantly impact cTTO utilities
(i.e., having kids results in higher cTTO utilities and vocational education results in lower cTTO
utilities). After correcting for loss aversion, the statistical significance of these effects disappears.

However, a new correlation appears - secondary school is associated with higher utilities.
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Table 6. Generalized linear models (gamma distribution) of disutilities for health states from the adult and child perspective with and without

demographics (n=1169)

Model 1

Uncorrected disutilities

Corrected disutilities

Model 2

Uncorrected disutilities

Corrected disutilities

term Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE)
(Intercept) 0.19 (0.04) *** 0.31(0.12) * 0.12 (0.06) 0.17 (0.22)
State 32211 0.20 (0.05) *** 0.32 (0.16) * 0.20 (0.05) *** 0.32 (0.16) *
State 22222 0.25 (0.05) *** 0.38 (0.16) * 0.25 (0.05) *** 0.38 (0.16)
State 23321 0.34 (0.05) *** 0.61 (0.16) *** 0.34 (0.05) *** 0.62 (0.16) ***
State 33323 0.78 (0.05) *** 1.55 (0.16) *** 0.78 (0.05) *** 1.55 (0.16) ***
State 33333 1.01 (0.05) *** 2.39 (0.16) *** 1.01 (0.05) *** 2.39 (0.16) ***
Child perspective -0.07 (0.03) ** -0.19 (0.09) * -0.07 (0.03) ** -0.19 (0.09) *
Gender: Non-male - - -0.01 (0.03) 0.07 (0.09)
Kids: yes - - -0.06 (0.03) * -0.10 (0.09)
Secondary school - - -0.12 (0.07) -0.56 (0.25) *
Vocational or similar - - 0.23 (0.10) * -0.66 (0.35)
University Bachelor’s degree - - 0.03 (0.04) -0.03 (0.13)
Graduate or professional degree - - 0.06 (0.04) 0.02 (0.14)
Order of perspectives - - 0.04 (0.03) 0.13 (0.09)
Adjusted R-squared 0.371 0.2162 0.3792 0.2207
AlC 1525.2 4495.7 1516.6 4495.8

“4p<(.001,*p<0.01,%p<0.05



Table 7 shows two generalized linear models that separate BTD and WTD cTTO utilities.
In the WTD model, health state 33333 serves as a reference category for the health state dummies.
Model 3 (BTD only) shows that the disutilities increase (utilities decrease) in accordance with
health state severity. In model 3, both before and after correction, the effect of perspective
significantly impacts cTTO utilities (i.e., p<0.05 before correction and p<0.01 after correction).
Model 4 (WTD only) shows that the effect of perspective on cTTO utilities is no longer statistically
significant after correcting for loss aversion. Nonetheless, model 4 shows that correction causes
a strong decrease in WTD disutility values, which explains the steep increase in absolute
differences between perspectives described in table 5. Note that none of the fixed effects for
health states are significant, indicating that differences with the utility of state 33333 are not
significant. In addition, the intercept and the standard errors are significantly higher for the WTD
health states compared to the BTD health states. Based on the adjusted R-squared, the
explanatory power is also much lower for the WTD model, especially for the corrected cTTO

disutilities.



Table 7. Generalized linear models (gamma distribution) that separate BTD and WTD disutilities for six different health
states from the adult and child perspective with data censoring

Model 3: BTD only (n=1000)

Uncorrected disutilities

Corrected disutilities

Model 4: WTD only (n=196)

Uncorrected utilities

Corrected utilities

term Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE)
(Intercept) 0.15 (0.02) *** 0.24 (0.02) *** 1.73 (0.04) *** 4.79 (0.30) ***
State 32211 0.14 (0.02) *** 0.17 (0.02) *** -0.04 (0.11) -0.43 (0.91)
State 22222 0.19 (0.02) *** 0.22 (0.02) *** -0.04 (0.10) -0.59 (0.86)
State 23321 0.20 (0.02) *** 0.24 (0.02) *** 0.05 (0.07) -0.51 (0.61)
State 33323 0.41 (0.02) *** 0.44 (0.03) *** 0.04 (0.05) -0.40 (0.40)
State 33333 0.49 (0.03) *** 0.51 (0.03) *** - -
Child perspective -0.03 (0.01) * -0.05 (0.02) ** -0.09 (0.04) * -0.37 (0.35)
Adjusted R-squared 0.316 0.3087 0.007561 -0.01182
AIC -136.05 -12.303 83.829 917.53

*#*p<0.001,**p<0.01,*p<0.05



5 Discussion

The main motivation of this study was to explore the extent to which loss aversion could explain
differences in cTTO utilities elicited with adult and child perspectives. Overall, the results of this
study suggest that differences in the degree of loss aversion for adults versus children do not
explain the differences in cTTO utilities between the perspectives. When looking at the utilities
per health state, we replicate results shown in earlier work. That is, there seem to be differences
between utilities elicited from an adult and from a child perspective (Lipman et al.,, 2022;
Kreimeier et al., 2018; Shah et al.,, 2020; Lipman et al., 2021). Our work shows a trend for
children’s health states to yield higher utility than adult health states. The magnitude of the
differences differs between studies (Lipman et al.,, 2022; Kreimeier et al., 2018; Shah et al., 2020).
Furthermore, it is worth noting that the models on the WTD data show that utility does not differ
significantly between 33333 and other WTD states, replicating earlier work that questions the
sensitivity of cTTO for WTD health states (Jakubczyk, 2023; Gandhi, Rand & Luo, 2019).

We observed some differences in loss aversion when comparing adult and child
perspectives. Loss aversion showed large heterogeneity for children vis-a-vis adults, but there
was no mean difference - the individual-level mean loss aversion coefficient was 2.39 (1.62 SD)
for the adult and 2.34 (1.53 SD) for the child perspective. These coefficients are in line with a
meta-analysis by Brown et al. (2021). The absence of a mean difference suggests that loss
aversion is a consistent phenomenon that is independent of perspective, which is in line with
earlier research into loss aversion by Lipman, Brouwer and Attema (2018), who found loss
aversion to, on average, be independent of the severity of the health states considered.
Interestingly, studies into loss aversion for monetary outcomes find contrasting results. For
instance, Mengarelli et al. (2014) showed that loss aversion reduced when making a monetary
choice for another person compared to making the choice for themselves. When deciding whether
to enter lotteries, people seem to be less loss averse when it comes to making financial decisions
for others if the decision bears no consequences for themselves (Fiillbrunn & Luhan, 2017).
Polman (2012) drew the same conclusion - people are less loss averse when making decisions
for others compared to making decisions for themselves - when it comes to riskless choice,
gambling, and social factors. The absence of the same difference for health-related questions
suggests that health may be an exception to this behaviour. Several researchers find evidence that
supports this suggestion. For example, Pachur, Hertwig and Wolkewitz (2014) indeed found that
people have different preferences for ‘affect-poor’ (e.g., monetary) and ‘affect-rich’ (e.g., health-
related or amenity-related) choice tasks. Future research should be focused on further

investigating whether health is unique when it comes this kind of choice behaviour - for example,



by exploring within-subject differences in choice behaviour regarding monetary matters versus

health-related decisions.

The analyses on correcting for loss aversion showed that, as reported in previous work
(Lipman, Attema & Versteegh, 2022), correction decreased utilities. Our work adds to this
literature that this downward effect of correction occurs in both perspectives, and (particularly
for WTD states) increases heterogeneity. The generalized linear models in this paper
demonstrate two things: (1) in health states considered to be better than dead, loss aversion does
not explain the difference in cTTO utilities between the adult and the child perspective, and (2)
at face value, in health states considered to be worse than dead, differences between perspectives
are no longer systematic after correcting for loss aversion. Given that the model lacks explanatory
power and that WTD health states show the highest increased deltas after correction, the lack of
systematic differences rather suggests increased noise than loss aversion playing some role in the
differences between perspectives. In all models, the corrections are accompanied by increased
error — the mean absolute differences between perspectives and the utilities’ standard

deviations/errors tend to increase - due to uncertainty in the loss aversion estimates.

As far as we know, no other studies on health-related loss aversion from the adult and
child perspective have been done, which complicates comparison with existing literature.
Nevertheless, several qualitative studies found people to be reluctant to trade-off life years for
children (Astrom et al., 2022; Dewilde et al.,, 2022). This study was motivated by the notion that
(the underlying causes for) this reluctance may correlate with people showing more loss aversion
for children, since the same underlying principles play a role in loss aversion tasks. Nevertheless,
our study provides no evidence in favour of this reasoning, as we find no consistent evidence to

suggest that differences between the perspectives disappear after correction.

5.1 Limitations

This study has several limitations. The most apparent limitation is the singular focus on loss
aversion and consequently ignoring potential other mechanisms. For example, a limitation that
might explain our null result is the assumption of utility being linear. To illustrate: Lang, Attema
& Lipman (2023) found that the difference between the adult and the child perspective can be
partly explained by differences in time preference (i.e., nonlinearity of utility) - they state that
the adult-child differences disappear when correcting cTTO utilities for time preference.
Furthermore, the need to censor the loss aversion coefficients might indicate that the loss
aversion task is influenced by other behaviours - for instance by (un)willingness to gamble -

hence affecting its ability to explain or capture unwillingness to trade-off life duration.
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Another limitation could be the difference in the length of the scale that utilities are
reported from before and after correction. Before correction the utilities lie between -1 and 1,
whereas after correction, the assumption of linearity is dropped and the lower limit of -1
disappears. As aresult, the corrected utilities show outliers far below -1. As pointed out in existing
literature, these exceptionally low utility scores may pose issues when using them in cost-
effectiveness analyses (Tilling et al., 2010). However, there seems to be little to no basis for using
a lower limit of -1 (Tilling et al., 2010), since this limit is arbitrary and is an artefact of the
valuation method used (Lipman, Attema & Versteegh, 2022). Though transforming utility data to
fit this limit simplifies data analysis, it may also mean that, when looking at life duration, utilities
of BTD and WTD states can no longer be compared on the same scale, which complicates their

use for QALY computation and ultimately cost-effectiveness analyses.

A final limitation of this study is the reference-point that is used in the corrections. It
appears individual’s expectation about length of life in particular could serve as a reference-point
(Lipman, Brouwer & Attema, 2020). The effect associated with such subjective life expectancies
is that people are reluctant to trade-off years that are below the number of years they thought
they had left to live. For example, if people expect to live for another 50 years and you ask them
to trade-off 10 years, people are more reluctant to give up life years than if you would ask them
to trade-off 70 years. For the child perspective, this may mean that the life expectancy people
expect a child to have influences the way they value health states on behalf of children. The
correction for loss aversion in this study is based on a reference-point of 10 years. Existing
research has found mixed results; some studies found that the reference-point does not have any
effect (Lipman, 2022), others find that it does (Van Nooten & Brouwer, 2004; Van Nooten,
Koolman & Brouwer, 2009). If subjective life expectancy would serve as the reference-point
instead of the assumed 10 years, that would mean that the corrections that are carried out in this

study are incorrect.

5.2 Conclusions

Overall, this study shows that loss aversion cannot explain perspective-dependent differences in
utilities elicited with adult and child perspectives. In fact, our findings somewhat caution against
correcting for (only) loss aversion: although loss aversion has been argued to cause bias in cTTO,
the increased error that accompanies correction of cTTO utilities for loss aversion seems
undesirable. At face value our results suggest that correcting bias related to loss aversion may
even increase differences between utilities elicited adult and child perspectives, potentially
exacerbating the effects these differences could have on ICERs. That is, when utilities elicited with
adult EQ-5D instruments and adult perspectives, are compared to those elicited with EQ-5D-Y-3L

instrument, the perspective used in the latter instrument may influence the outcome of the
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comparison. Whether or not this is desirable ultimately depends on the causes of these
differences. For example, they could be desirable if they reflect true differences in (the perception
of) health state severity (as discussed by Devlin et al., 2023), and/or the potential effects on
reimbursement decision-making are in line with societal preferences (something that might be
improved using equity weights, as suggested by Attema, Lang & Lipman, 2023). Therefore,
although our study provides no evidence for loss aversion as one of these explanations, further
research into other causes of differences between the adult and the child perspective and their

potential consequences for reimbursement decisions remains relevant.

25




References

Abdellaoui, M., Bleichrodt, H., L’'Haridon, O., & van Dolder, D. (2016). Measuring Loss Aversion
under Ambiguity: A Method to Make Prospect Theory Completely Observable. Journal of
Risk and Uncertainty, 52(1), 1-20. https://doi.org/10.1007 /s11166-016-9234-y

Andersson, O., Holm, H. ], Tyran, . R., & Wengstrom, E. (2016). Deciding for Others Reduces Loss
Aversion. Management Science, 62(1), 29-36. https://doi.org/10.1287 /mnsc.2014.2085

Astrém, M., Conte, H., Berg, J., & Burstrom, K. (2022). ‘Like holding the axe on who should live or
not’: adolescents’ and adults’ perceptions of valuing children’s health states using a
standardised valuation protocol for the EQ-5D-Y-3L. Quality of Life Research, 31(7), 2133-
2142. https://doi.org/10.1007/s11136-022-03107-0

Attema, A. E., Bleichrodt, H., L'Haridon, O., Peretti-Watel, P., & Seror, V. (2018). Discounting health
and money: New evidence using a more robust method. Journal of risk and

uncertainty, 56(2), 117-140. https://doi.org/10.1007 /s11166-018-9279-1

Attema, A. E., Brouwer, W. B, I'Haridon, O. & Pinto, J. L. (2015, september). Estimating sign-
dependent societal preferences for quality of life. Journal of Health Economics, 43, 229-243.
https://doi.org/10.1016/j.jhealeco.2015.07.006

Attema, A. E., Lang, Z., Lipman, S.A. (2023). Can Independently Elicited Adult- and Child-
Perspective Health-State Utilities Explain Priority Setting? Value in Health, 26(11), 1645-
1654. https://doi.org/10.1016/j.jval.2023.08.002

Bleichrodt, H. (2002). A new explanation for the difference between time trade-off utilities and
standard gamble utilities. Health Economics, 11(5), 447-456
https://doi.org/10.1002/hec.688

Boyce, C. ].,, Wood, A. M., Banks, ], Clark, A. E., & Brown, G. D. A. (2013). Money, Well-Being, and
Loss Aversion. Psychological Science, 24(12), 2557-
2562. https://doi.org/10.1177/0956797613496436

Brazier., ]., Rowen, D., Karimi, M., Peasgood, T., Tsuchiya, A., & Ratcliffe, J. (2018). Experience-
based utility and own health state valuation for a health state classification system: why
and how to do it. The European Journal of Health Economics, 19(6), 881-891.
https://doi.org/10.1007/s10198-017-0931-5

Brown, A., Imai, T., Vieider, F. M., & Camerer, C. F. (2021). Meta-Analysis of Empirical Estimates of
Loss-Aversion. CESifo Working Paper. https://doi.org/10.2139/ssrn.3772089

26



Devlin, N. ], Shah, K. K,, Feng, Y., Mulhern, B., & van Hout, B. (2017). Valuing health-related quality
of life: An EQ-5D-5L wvalue set for England.Health Economics,27(1), 7-
22. https://doi.org/10.1002/hec.3564

Devlin, N.J,, Pan, T., Sculpher, M,, Jit, M., Stolk, E., Rowen, D., van Hout, B., & Norman, R. (2023)
Using Age-Specific Values for Pediatric HRQoL in Cost-Effectiveness Analysis: Is There a
Problem to Be Solved? If So, How? PharmacoEconomics,41, 1165-1174.
https://doi.org/10.1007 /s40273-023-01300-8

Dewilde, S., Janssen, M. F., Lloyd, A. ]., & Shah, K. (2022). Exploration of the Reasons Why Health
State Valuation Differs for Children Compared With Adults: A Mixed Methods Approach.
Value in Health, 25(7), 1185-1195. https://doi.org/10.1016/j.jval.2021.11.1377

Eisenberg, D., Freed, G. L., Davis, M. M., Singer, D. & Prosser, L. A. (2011). Valuing Health at
Different  Ages.Applied  Health  Economics and Health  Policy, 9(3), 149-
156. https://doi.org/10.2165/11587340-000000000-00000

Ernstsson, O., Burstrom, K., Heintz, E., & Mglsted Alvesson, H. (2020). Reporting and valuing
one’s own health: a think aloud study using EQ-5D-Y-3L, EQ-VAS and a time trade-off
question among patients with a chronic condition. Health and quality of life outcomes,

18(1). https://doi.org/10.1186/s12955-020-01641-4

EuroQol. (2021, November 30). EQ-5D-Y. Retrieved August 16, 2023, from
https://euroqol.org/eq-5d-instruments/eq-5d-y-
about/?_gl=1*1c53ks2*_up*MQ..*_ga*MTYwMzQ30DE5Mi4xNjkyMjY1NDA5* ga_02T9YV
6MT2*MTY5MjIZNTQwOC4xLjEuMTY5MjI2NTQ3NS4wLjAuMA..

EuroQol. (n.d.). EQ-5D instruments. https://euroqol.org/eq-5d-
instruments/?_gl=1*1ng0evg*_up*MQ..*_ga*Mzk40OTEyNzAwLjE2NzAyMzk50DM.*_ga_02
TOYVOMT2*MTY3MDIzOTk4Mi4xLjAuMTY3MDIzOTk4Mi4wLjAuMA..

Filllbrunn, S. C., & Luhan, W. J. (2017). Decision making for others: The case of loss aversion.

Economics Letters, 161, 154-156. https://doi.org/10.1016/j.econlet.2017.09.037

Gandhi, M., Rand, K., & Luo, N. (2019). Valuation of Health States Considered to Be Worse Than
Death - An Analysis of Composite Time Trade-Off Data From 5 EQ-5D-5L Valuation Studies.
Value in Health, 22(3), 370-376. https://doi.org/10.1016/j.jval.2018.10.002

Gu, Y., Lancsar, E., Ghijben, P., Butler, J. R., & Donaldson, C. (2015). Attributes and weights in health
care priority setting: A systematic review of what counts and to what extent. Social Science

& Medicine, 146, 41-52. https://doi.org/10.1016/j.socscimed.2015.10.005

27



Hernandez Alava, M. H., Pudney, S., & Wailoo, A. (2020). The EQ-5D-5L Value Set for England:
Findings of a Quality Assurance Program. Value in Health, 23(5), 642-648.
https://doi.org/10.1016/j.jval.2019.10.017

Horsman, ], Furlong, W., Feeny, D., & Torrance, G. (2003). The Health Utilities Index (HUI):
concepts, measurement properties and applications. Health and quality of life outcomes, 1,

54. https://doi.org/10.1186/1477-7525-1-54

Jakubczyk M. (2023). Re-revisiting the Utilities of Health States Worse than Dead: The Problem
Remains. Medical decision making, 43(7-8), 875-885.
https://doi.org/10.1177/0272989X231201147

Kahneman, D., & Tversky, A. (1979). PROSPECT THEORY: AN ANALYSIS OF DECISION UNDER
RISK. Econometrica (Pre-1986), 47(2), 263. https://www.proquest.com/scholarly-
journals/prospect-theory-analysis-decision-under-risk/docview /214665840 /se-2

Karimi, M., & Brazier, ]. (2016). Health, Health-Related Quality of Life, and Quality of Life: What is
the Difference? PharmacoEconomics, 34(7), 645-649. https://doi.org/10.1007/s40273-
016-0389-9

Kennedy-Martin, M., Slaap, B., Herdman, M., van Reenen, M., Kennedy-Martin, T., Greiner, W.,
Busschbach, J. & Boye, K. S. (2020). Which multi-attribute utility instruments are
recommended for use in cost-utility analysis? A review of national health technology
assessment (HTA) guidelines. The European Journal of Health Economics, 21(8), 1245-
1257. https://doi.org/10.1007/s10198-020-01195-8

Kind, P., Klose, K., Gusi, N., Olivares, P.R., & Greiner, W. (2015). Can adult weights be used to value
child health states? Testing the influence of perspective in valuing EQ-5D-Y. Quality of Life
research, 24(10), 2519-2539. https://doi.org/10.1007 /s11136-015-0971-1

Kobberling, V., & Wakker, P. P. (2005). An index of loss aversion. Journal of Economic Theory,
122(1), 119-131. https://doi.org/10.1016/j.jet.2004.03.009

Kreimeier, S., Oppe, M., Ramos-Goiii, ]. M., Cole, A., Devlin, N., Herdman, M., Mulhern, B., Shah, K.
K, Stolk, E., Rivero-Arias, 0., & Greiner, W. (2018). Valuation of EuroQol Five-Dimensional
Questionnaire, Youth Version (EQ-5D-Y) and EuroQol Five-Dimensional Questionnaire,
Three-Level Version (EQ-5D-3L) Health States: The Impact of Wording and Perspective.
Value in Health, 21(11), 1291-1298. https://doi.org/10.1016/j.jval.2018.05.002

Lang, Z., Attema, A. E., & Lipman, S. A. (2023). The effect of duration and time preference on the

gap between adult and child health state valuations in time trade-off. The European journal

28



of health economics. Advance online publication. https://doi.org/10.1007/s10198-023-
01612-8

Lipman, S. A. (2022). Expect Nothing: The (Lack of) Influence of Subjective Life Expectancy on
Valuation of Child Health States. Frontiers in  Health  Services, 2.
https://doi.org/10.3389/frhs.2022.803109

Lipman, S. A, Attema, A. E. & Versteegh, M. M. (2022). Correcting for discounting and loss aversion
in composite time trade-off. Health Economics, 31(8), 1633-
1648. https://doi.org/10.1002 /hec.4529

Lipman, S. A,, Brouwer, W. B. F.,, & Attema, A. E. (2018). A QALY loss is a QALY loss is a QALY loss:
a note on independence of loss aversion from health states. The European Journal of Health

Economics, 20(3), 419-426. https://doi.org/10.1007/s10198-018-1008-9

Lipman, S. A.,, Brouwer, W. B,, & Attema, A. E. (2020). Living up to expectations: Experimental tests
of subjective life expectancy as reference point in time trade-off and standard gamble.

Journal of Health Economics, 71, 102318. https://doi.org/10.1016/j.jhealeco.2020.102318

Lipman, S. A., Reckers-Droog, V. T. & Kreimeier, S. (2021, juli). Think of the Children: A Discussion
of the Rationale for and Implications of the Perspective Used for EQ-5D-Y Health State
Valuation. Value in Health, 24(7), 976-982. https://doi.org/10.1016/j.jval.2021.01.011

Lipman, S. A.,, Reckers-Droog, V. T., Karimi, M., Jakubczyk, M. & Attema, A. E. (2021, 6 oktober).
Self vs. other, child vs. adult. An experimental comparison of valuation perspectives for
valuation of EQ-5D-Y-3L health states. The European Journal of Health Economics, 22(9),
1507-1518. https://doi.org/10.1007/s10198-021-01377-y

Lipman, S. A, Zhang, L., Shah, K. K., & Attema, A. E. (2022, May 21). Time and lexicographic
preferences in the valuation of EQ-5D-Y with time trade-off methodology. The European

Journal of Health Economics. https://doi.org/10.1007 /s10198-022-01466-6

Mengarelli, F., Moretti, L., Faralla, V., Vindras, P., & Sirigu, A. (2014). Economic Decisions for
Others: An Exception to Loss Aversion Law. PLoS ONE, 9(1), e85042.
https://doi.org/10.1371/journal.pone.0085042

Miyamoto, J. & Eraker, S. (1988). A Multiplicative Model of the Utility of Survival Duration and
Health Quality. Journal of Experimental Psychology: General, 117(1), 3-20. Retrieved from
http://ovidsp.ovid.com/ovidweb.cgi?T=]S& PAGE=reference&D=0v{ta& NEWS=N&AN=00
004785-198803000-00001.

29



NICE. (2022). NICE health technology evaluations: the manual. NICE England.
https://www.nice.org.uk/process/pmg36/resources/nice-health-technology-
evaluations-the-manual-pdf-72286779244741

Pachur, T., Hertwig, R. & Wolkewitz, R. (2014). Decision, 1 (1), 64-78. doi: 10.1037/dec0000006.

Pliskin, J. S., Shepard, D. S., & Weinstein, M. C. (1980). Utility functions for life years and health
status. Operations Research, 28(1), 206-224. https://doi.org/10.1287 /opre.28.1.206

Polman, E. (2012). Self-other decision making and loss aversion. Organizational Behavior and
Human Decision Processes, 119(2), 141-150.
https://doi.org/10.1016/j.0bhdp.2012.06.005

Polman, E., & Wu, K. (2020). Decision making for others involving risk: A review and meta-
analysis. Journal of Economic Psychology, 77,
102184. https://doi.org/10.1016/j.joep.2019.06.007

Ramos-Goiii, J. M., Oppe, M., Slaap, B., Busschbach, J. ]. V., & Stolk, E. A. (2017). Quality Control
Process for EQ-5D-5L Valuation Studies. Value in Health, 20(3), 466-473.
https://doi.org/10.1016/j.jval.2016.10.012

Ramos-Goiii, ]. M., Oppe, M,, Stolk, E., Shah, K., Kreimeier, S., Rivero-Arias, O., & Devlin, N. (2020).
International Valuation Protocol for the EQ-5D-Y-3L. PharmacoEconomics, 38(7), 653-663.
https://doi.org/10.1007 /s40273-020-00909-3

Reckers-Droog, V., Karimi, M., Lipman, S. A., & Verstraete, ]. (2022). Why Do Adults Value EQ-5D-
Y-3L Health States Differently for Themselves Than for Children and Adolescents: A Think-
Aloud Study. Value in Health, 25(7), 1174-1184.
https://doi.org/10.1016/j.jval.2021.12.014

Reckers-Droog, V., van Exel, ], & Brouwer, W. (2019). Equity Weights for Priority Setting in
Healthcare: Severity, Age, or Both? Value in Health, 22(12), 1441-1449.
https://doi.org/10.1016/j.jval.2019.07.012

Reckers-Droog, V., van Exel, ], & Brouwer, W. (2021). Willingness to Pay for Health-Related
Quality of Life Gains in Relation to Disease Severity and the Age of Patients. Value in Health,
24(8), 1182-1192. https://doi.org/10.1016/j.jval.2021.01.012

Ryynanen, O. P., Myllykangas, M., Vaskilampi, T., & Takala, J. (1996). Random paired scenarios--a
method for investigating attitudes to prioritisation in medicine. Journal of Medical

Ethics, 22(4), 238-242. https://doi.org/10.1136/jme.22.4.238

30



Shah, K. K., Ramos-Goni, ]. M., Kreimeier, S., & Devlin, N. J. (2020). An exploration of methods for
obtaining 0 = dead anchors for latent scale EQ-5D-Y values. The European Journal of Health
Economics, 21(7), 1091-1103. https://doi.org/10.1007/s10198-020-01205-9

Stolk, E. A, Ludwig, K., Rand-Hendriksen, K., Van Hout, B., & Ramos-Goii, ]. M. (2019). Overview,
Update, and Lessons Learned From the International EQ-5D-5L Valuation Work: Version 2
of the EQ-5D-5L Valuation Protocol. Value in Health, 22(1), 23-30.
https://doi.org/10.1016/j.jval.2018.05.010

Tilling, C., Devlin, N., Tsuchiya, A., & Buckingham, K. (2010). Protocols for time tradeoff valuations
of health states worse than dead: A literature review. Medical Decision Making, 30(5), 610-
619. https://doi.org/10.1177/0272989x09357475

Van Nooten, F. V., & Brouwer, W. (2004). The influence of subjective expectations about length
and quality of life on time trade-off answers. Health Economics, 13(8), 819-823.
https://doi.org/10.1002/hec.873

Van Nooten, F., Koolman, X., & Brouwer, W. B. F. (2009). The influence of subjective life expectancy
on health state valuations using a 10 year TTO. Health Economics, 18(5), 549-558.
https://doi.org/10.1002 /hec.1385

Van Osch S.M.C., Wakker P.P., van den Hout W.B,, Stiggelbout A.M. Correcting Biases in Standard
Gamble and Time Tradeoff Utilities. Medical Decision Making. 2004;24(5):511-517.
https://doi.org/10.1177/0272989X04268955

Versteegh, M.M., Vermeulen, K.M,, Evers, S.M.A.A,, de Wit, G. A, Prenger, R, & Stolk, E.A. (2016).
Dutch Tariff for the Five-Level Version of EQ-5D. Value in health: the journal of the
International Society for Pharmacoeconomics and Outcomes Research, 19(4), 343-352.

https://doi.org/10.1016/j.jval.2016.01.003

Wouters, S., van Exel, N., Rohde, K., & Brouwer, W. (2015). Are all health gains equally important?
An exploration of acceptable health as a reference point in health care priority setting.

Health and Quality of Life Outcomes, 13(1). https://doi.org/10.1186/s12955-015-0277-6

Xie, F., Pullenayegum, E., Gaebel, K., Bansback, N., Bryan, S., Ohinmaa, A., Poissant, L., & Johnson, J.
A. (2016). A Time Trade-off-derived Value Set of the EQ-5D-5L for Canada. Medical
Care, 54(1), 98-105. https://doi.org/10.1097 /mlr.0000000000000447

Zorginstituut Nederland. (2016, 29 februari). Richtlijn voor het uitvoeren van economische
evaluaties in de gezondheidszorg. Retrieved on September 28, 2022, from

https://www.zorginstituutnederland.nl/over-

31



ons/publicaties/publicatie/2016/02/29 /richtlijn-voor-het-uitvoeren-van-economische-

evaluaties-in-de-gezondheidszorg

32



Appendices

Appendix I - Distribution of cTTO data

Histograms were computed to visualize the distribution of the values the respondents assigned
to the health states. Figure a) shows a histogram of all cTTO utilities that were elicited during the
interviews. The utilities are skewed to the right, with higher utilities occurring more frequently.

In figure b) and c), the utilities are reported per perspective.

Figure: cTTO utilities

1.5

2 o
2 o |
5
o
g -
e
e I T T T 1
-1.0 -0.5 0.0 05 1.0
Utilities
a) All cTTO utilities
c
a
0
o
o
° [ T T I 1
-1.0 -0.5 0.0 0.5 1.0
Utilities

b) cTTO utilities from the adult perspective

1.0 1.5

Density

0.5
1

0.0
1

f T T T 1
-1.0 -0.5 0.0 0.5 1.0

Utilities

c) cTTO utilities from the child perspective

33



Appendix II - The effect of loss aversion on TTO utilities

The main motivation for measuring loss aversion in this research paper lies in the hypothesis that
differences in utilities between the adult and the child perspective may reflect differences in loss
aversion. In other words, people may be more unwilling to give up life duration for children than
for adults (relative to gaining life duration), which may be reflected in a higher A. If people are
more loss averse for children than for adults, this would yield different values for A in equation
(7), which in turn would result in different utility values for the same health states. We will
illustrate how loss aversion affects TTO by showing its effect on the resulting sacrificed life
duration and by showing its effect on utility, given that we assume equal sacrificed life duration

to calculate utilities.
EFFECT OF LOSS AVERSION ON T
Imagine a person that is not loss averse for adults but is loss averse for children with 4 = 2.

Assume U(Q)=0.5and A =1 (i.e,, no loss aversion). Using the aforementioned scaling approach and
equation (7), this yields:

_ T/20 . . e
0.5 = T 10/20)+ (D (T/20)" which with 4 =1 gives:

0.5 =(T/20) /0.5
T/20= 025->T=>5

Now, we incorporate A = 2:

T/20

0.5 = 7+(10/20)+ (1_2)(T/20) which simplifies to
_T/20
T 1-(T/20)
1
05=-1+ =20
1
120 =1-52
T = 6.667

This example illustrates that for this person, for whom loss aversion is stronger for children than
for adults, giving up less life years for children (vs. adults) results in the same utility. In other
words, different loss aversion coefficients for adults and children lead to different life duration

sacrifices for the same health state.
EFFECT OF LOSS AVERSION ON UTILITY

Assume T=5 and 4 =1 (i.e., no loss aversion as in Eq. 3):

_ (5/20) _
u) = (10/20) ~ 0.5

Now assume T=5and 1 = 2:



_ 5/20
v = 2%(10/20)+(1-2)(5/20)

0.25
U(Q) = --=0.333

This example shows that differences in loss aversion yield different utilities for children than for

adults for the same health state and the same life duration sacrificed. In particular, it shows that

correcting for loss aversion generally yields lower utilities.



Appendix III - Data without censoring

Table A. Mean (standard deviations) cTTO utilities for all states per perspective and the
differences between perspectives without data censoring

Uncorrected utilities

Corrected utilities

Differences between

perspectives

State TTO-A TTO-C TTO-A TTO-C A Uncorrected A Corrected
11121 | 0.86(0.16) 0.86 (0.16) 0.79 (0.20) 0.78 (0.21) -0.002 0.01

32211 | 0.63(0.36)* 0.71(0.32)* 0.38 (1.22) 0.56 (0.55) -0.086 -0.179
22222 | 0.61(0.36) 0.62(0.36) 0.39 (1.13) 0.43 (0.71) -0.011 -0.043
23321 | 0.46 (0.53)* 0.59 (0.43)* 0.03 (1.69) 0.33 (0.93) -0.132 -0.304
33323 | 0.03 (0.62)* 0.14 (0.61)* -0.79 (2.13) -0.79 (3.13) -0.113 0.007
33333 | -0.18 (0.62) -0.1(0.59) -1.63 (2.55) -1.62 (3.86) -0.082 -0.013

* Indicates that the within-subject difference between the adult and child valuations was significant (T- test, p<0.05).

Table B. Generalized linear models (gamma distribution) of BTD disutilities for
health states from the adult and child perspective without data censoring

(n=1000)
Model 1: Model 2:
uncorrected utilities corrected utilities
term Estimate (SE) Estimate (SE)
(Intercept) 0.15 (0.02) *** 0.23 (0.02) ***
State 22222 0.19 (0.02) *** 0.22 (0.02) ***
State 23321 0.20 (0.02) *** 0.23 (0.02) ***
State 32211 0.14 (0.02) *** 0.16 (0.02) ***
State 33323 0.41 (0.02) *** 0.45 (0.03) ***
State 33333 0.49 (0.03) *** 0.51 (0.03) ***
Child perspective -0.03 (0.01) * -0.03 (0.02)
Adjusted R-squared 0.316 0.3065

44p 20,001, **p<0.01,*p<0.05



Table C. Generalized linear models (gamma distribution) of BTD disutilities for
health states from the adult and child perspective including demographics

without data censoring (n=1000)

Model 1:

uncorrected utilities

Model 2:

corrected utilities

term Estimate (SE) Estimate (SE)
(Intercept) 0.21 (0.03) *** 0.29 (0.04) ***
State 22222 0.19 (0.02) *** 0.22 (0.02) ***
State 23321 0.20 (0.02) *** 0.23 (0.02) ***
State 32211 0.14 (0.02) *** 0.16 (0.02) ***
State 33323 0.41 (0.02) *** 0.44 (0.03) ***
State 33333 0.49 (0.03) *** 0.51 (0.03) ***
Child perspective -0.03 (0.01) * -0.03 (0.02)
Gender: non-male -0.03 (0.01) 0.01 (0.02)

Kids: yes

Graduate or professional

-0.05 (0.01) ***

-0.05 (0.02) **

degree -0.02 (0.02) -0.11 (0.02) ***
Secondary school -0.04 (0.04) -0.14 (0.04) ***
University Bachelor’s degree -0.03 (0.02) -0.10 (0.02) **x*
Vocational or similar -0.08 (0.05) -0.09 (0.05)
Perspective order 0.01 (0.01) 0.03 (0.02)
R-squared 0.3239 0.3306

#4p<0.001,*p<0.01,*p<0.05



Table D. Generalized linear models (gamma distribution) of WTD disutilities for
health states from the adult and child perspective without data censoring (n=169)

Model 4:

uncorrected utilities

Model 5:

corrected utilities

term Estimate (SE) Estimate (SE)
(Intercept) 1.73 (0.04) *** 4.63 (0.43) ***
State 22222 -0.04 (0.10) -0.70 (1.24)
State 23321 0.05 (0.07) -0.55 (0.87)
State 32211 -0.04 (0.11) -0.52 (1.31)
State 33323 0.04 (0.05) -0.39 (0.58)
Child perspective -0.09 (0.04) * 0.12 (0.51)
Adjusted R-squared 0.007561 -0.02127

*¥p<0.001,**p<0.01,*p<0.05



Table E. Generalized linear models (gamma distribution) of WTD disutilities health
states from the adult and child perspective including demographics without data

censoring (n=169)

Model 4:

uncorrected utilities

Model 5:

corrected utilities

term Estimate (SE) Estimate (SE)
(Intercept) 1.89 (0.10) *** 6.51 (0.85) ***
State 22222 -0.02 (0.10) -0.39 (0.92)
State 23321 0.05 (0.07) -0.43 (0.63)
State 32211 -0.04 (0.11) -0.32 (0.95)
State 33323 0.04 (0.05) -0.35(0.42)
Child perspective -0.10 (0.04) * -0.35 (0.42)
Gender: Non-male 0.02 (0.05) -0.20 (0.41)
Kids: yes 0.02 (0.05) 0.06 (0.43)
Graduate or professional degree -0.02 (0.07) -1.27 (0.62) *
Secondary school -0.36 (0.18) * -3.01 (1.57)
University Bachelor’s degree -0.06 (0.07) -1.31 (0.59) *
Order -0.09 (0.05) -0.37 (0.42)
Adjusted R-squared 0.03042 0.0009053

#44p<0,001,*p<0.01,%p<0.05
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