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A B S T R A C T
Highlights

� It is increasingly recognized that
health and social care
interventions may have benefits
beyond health. Moreover,
instruments to capture such
wellbeing gains have been
developed, of which the ICEpop
Capability Measure for Adults
(ICECAP-A), measuring capability
wellbeing, is a prominent example.
However, its use in economic
evaluations ultimately requires
knowledge about the monetary
value of gains in capability
wellbeing as measured with the
ICECAP-A.

� As a part of a larger online survey,
conducted in 7 European countries,
we measured the willingness to pay
of individuals for a gain or avoided
loss of wellbeing via the ICECAP-A.
Focusing on the theoretically valid
avoided losses group, we provide
Objectives: Economic evaluations using broader measures to capture benefits beyond improved
health can inform policy making, but only if the monetary value of gains measured using these
instruments is understood. This study explored contingent valuation as a method to estimate the
monetary value of a wellbeing-adjusted life-year (WALY) as measured by ICEpop Capability
Measure for Adults (ICECAP-A).

Methods: In a large online survey of representative samples from 7 European countries, partici-
pants valued a change in the ICECAP-A from their current health state to a randomly assigned
hypothetical state. Participants were instructed that an unspecified treatment could avoid a loss
or produce a gain in wellbeing and were asked for their willingness to pay (WTP) for this
treatment. WTP per WALY was calculated using an aggregated approach that used ICECAP-A
tariffs from the United Kingdom.

Results: We analyzed a sample of 7428 observations, focusing on avoided losses (n = 6002) because
the results for gains were not theoretically valid. Different cutoff points for a marginal change were
explored. Depending on the definition of a marginal change, WTP per WALY averaged between V13
323.28 and V61 375.63 for avoided losses between [0, 0.5] and [0, 0.1], respectively, for 1 month.
Mean WTP per WALY varied across the countries as follows: Denmark (V17 867.93-V88 634.14),
France (V10 278.35-V45 581.28), Germany (V12 119.39-V54 566.56), Italy (V11 753.69-V52
161.25), The Netherlands (V14 612.88-V58 951.74), Spain (V11 904.12-V57 909.17), and United
Kingdom (V13 133.75-V68 455.85).

Conclusion: Despite the inherent limitations of our study, it offers valuable insights into methods
for eliciting the WTP for changes in capability wellbeing as measured with ICECAP-A.

Keywords: ICECAP, quality of life, wellbeing, willingness to pay.
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 insight into the monetary value of a

wellbeing-adjusted life-year for
these 7 European countries.
� We identified several shortcomings
of the current study, which
warrant caution in the
interpretation of our results and
may help to design new studies
aiming to investigate the
willingness to pay for wellbeing
changes. Given the increased
attention for broader outcome
measures and their potential
relevance in decision making,
further investigation of the
monetary value of a wellbeing-
adjusted life-year remains highly
important.
Introduction

There is growing recognition that both health and social care
interventions can yield benefits that extend beyond those
captured by common health-related quality of life (QOL) mea-
sures, such as the EQ-5D.1,2 As the scope of economic evaluations
broadens to include service provision in areas such as social care,
public health, and mental health, it will become especially
important to measure these additional benefits. This raises ques-
tions about whether health-related QOL measures adequately
capture the full spectrum of benefits that can be achieved.1

Numerous new, broader measures are available,3 such as the
ICEpop Capability Measure (ICECAP) series,4-7 the Adult Social
Care Outcomes Toolkit (ASCOT),8,9 the Well-Being of Older People
(WOOP),10 the EQ Health and Wellbeing instrument (EQ-HWB),2

and the 10-item Well-being instrument (WiX).11 These in-
struments differ in the constructs they aim to capture and are
embedded in different theoretical schools of thought.11 The
broadest among these instruments aim to capture individuals’
overall QOL, often referred to as wellbeing.
1098-3015/Copyright ª 2024, International Society for Pharmacoeconomics and Ou
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
There is no gold
standard for
measuring wellbeing
at present. One of the
most widely adopted
instruments is the
ICECAP for Adults
(ICECAP-A). It at-
tempts to capture in-
dividuals’ capabilities
with regard to their
ability to do and be
the things in life that
are important to them
in 5 dimensions: sta-

bility, attachment, autonomy, achievement, and enjoyment.5,12 A
link observed between EQ-5D and ICECAP-A suggests that both
instruments may be seen as complements rather than sub-
stitutes,13 also because the ICECAP may not fully capture physical
health.14,15
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Value sets, often referred to as “tariffs,” have been established
using best-worst scaling techniques for the United Kingdom (UK),
Hungary, and The Netherlands.16-18 These tariffs allow the well-
being states (WBS) described by the ICECAP-A to be transformed
into “preference” or “utility” scores ranging from 0 (worst) to 1
(best). Although the corresponding outcomes capture a different
construct of health than quality-adjusted life-years (QALYs) and
the preference scores are not anchored at “dead,” this trans-
formation into “preference” or “utility” scores allows the ICECAP-A
to be used in economic evaluations, thus broadening the QALY
framework to include concepts such as year in full capability
(wellbeing) (YFC)19,20 or—if the normative aim is not full capability
but reaching a sufficient level of capability21—year in sufficient
capability (wellbeing).22,23 Next to this, labels such as wellbeing-
adjusted life-years (WALYs,24 also termed WELBYs1) and capability-
adjusted life-years25-27 are proposed. In this article, we use the
more general term WALY, given that the ICECAP-A is used here
especially as an example of broader wellbeing measures. We note
that for the ICECAP-A specifically YFC would conform more
directly with the concept measured and terminology proposed by
the developers.

The ICECAP instruments have been used in economic evalua-
tions and other policy-guiding studies.13 When the results of such
evaluations are expressed in terms of costs per WALY gained
(using the ICECAP or another wellbeing measure), questions arise
as to how these results can be used following the general decision
rule expressed in equation (1):

vqDQ2Dct.0 (1)

in which vq denotes the consumption value of the outcome Q and
ct denotes total costs, indicating that the value of the gains minus
the costs required to produce that value should be larger than
zero. Equation (1) can be rewritten as:

Dct
DQ

,vq: (1)

which highlights that the costs per gained unit of outcome should
not exceed its worth, where DQ refers to the number of WALYs
gained and vq to the consumption value of a WALY.

To base decisions on incremental cost-per-WALY ratios, deci-
sion makers need information on the monetary value of a WALY,
just as they do for QALYs. This information enables them to assess
whether a given cost-per-WALY ratio is cost-effective. Because
WALYs measure a broader concept than QALYs, it is unlikely that
their value is equal.

To the best of our knowledge, few attempts have been made to
arrive at a monetary value for a WALY. Himmler et al20 reported a
base-case estimate for the monetary value of a YFC wellbeing of
£66 597 for the UK (compared with £30 786 for the QALY obtained
in the same sample), whereas Kinghorn and Afentou,23 using a
deliberative valuation approach, also in the UK, reported a value
for a year of sufficient capability wellbeing to be £33 500.

Our study aim to contribute to this discussion by exploring a
method to elicit the monetary value of a WALY measured using
the ICECAP-A as part of an ongoing online survey administered in
7 European countries. Due to constraints related to the number
and nature of questions posed, as well as our study design, this
came with clear limitations. Our focus was on the valuation of
marginal changes, thus offering additional evidence regarding the
measurement and magnitude of willingness to pay (WTP) per
WALY in Europe.
Methods

Data and Study Design

This study was part of the 11th and final wave of the European
Covid Survey (ECOS), allowing us to reach large representative
samples comprising approximately 1000 adults in each country
(Denmark, France, Germany, Italy, The Netherlands, Spain, the UK).
The cross-sectional data were collected between November 18 and
December 7, 2022. Our questions followed the initial sociodemo-
graphic section of the overall ECOS questionnaire. Further infor-
mation on the ECOS panel can be found elsewhere.28-30

We measured wellbeing using the ICECAP-A.5 We valued
changes relative to participants’ current WBS. Given the setup of
the ECOS questionnaire and space restrictions, we were unable to
use an interactive design or explain probabilities, which posed a
challenge in valuing marginal changes.

After completing ICECAP-A to measure their current wellbeing,
each participant was randomized twice to 1 of 13 WBS (Appendix
found at https://doi.org/10.1016/j.jval.2024.02.015). These 13 WBS
included full wellbeing (the best ICECAP-A state), as well as the 12
WBS with the highest utility scores among the 16 WBS used by
Flynn et al16 in their ICECAP-A valuation study. We omitted the 4
WBS with the lowest utility scores because we (1) expected
relatively favorable current WBS in our sample based on obser-
vations in previous waves31 and (2) aimed to value relatively
marginal changes (ie, no. 1/4/8/9 in Flynn et al16).

Each valuation round started by asking participants to express
their preference between their current WBS and the randomly
assigned WBS. If a participant indicated indifference, a valuation
was not possible because no change in wellbeing was perceived. If
the participant preferred the assigned WBS over their current one,
a hypothetical scenario was presented, asking the participant to
imagine the opportunity to purchase a treatment. This treatment—
approved, painless, and without side effects—would result in a
gain in wellbeing to match the assigned WBS for 1 month.
Conversely, if the participant preferred their current WBS over the
assigned one, they were presented with a hypothetical scenario
asking them to imagine facing a sudden illness that would result
in a loss of wellbeing to the assigned WBS for 1 month. In this
scenario, the treatment would avoid that loss (Appendix found at
https://doi.org/10.1016/j.jval.2024.02.015).

Participants were informed that the treatment was not covered
by public health insurance or their national health service. Instead,
it could be purchased out of pocket in 12 monthly installments to
achieve the gain or avoid the loss in wellbeing. This longer dura-
tion of payments compared with the duration of the wellbeing
change aimed to mitigate the potential influence of personal
budget constraints on the WTP estimates.

TomeasureWTP,we followeda3-stepapproachpreviouslyused
to elicit theWTP for a QALY.32 Before the exercise, participantswere
reminded to consider their household income.33 First, we asked for
the amount the participant would surely be willing to pay per in-
stallment, using a predefined payment scale. Second, we asked
about the amount the participantwould not bewilling to exceed on
the same scale. Third, we asked for the maximum WTP amount
within the interval set in the 2 previous steps. In each step, the
participant’s WBS and assigned WBS were displayed again.

To detect hypothetical bias, a follow-up question assessed the
certainty of the stated amount on a scale of 0 (very unsure) to 100
(very sure).32,34,35 We opted for payment scales ranging from
V0 to V1000 for the first and second steps, with visual anchoring
points every V125. For the third step and for individuals wishing

https://doi.org/10.1016/j.jval.2024.02.015
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Table 1. Theoretical validity of losses group with raw WTP as dependent variable.

Explanatory variables Small avoided losses between [0, 0.1] (n = 997) Small avoided losses between [0, 0.2] (n = 2258)

Model I a Model I b Model II a Model II b

Est SD P value Est SD P value Est SD P value Est SD P value

Intercept 5.59 0.09 ,.0001 6.16 0.25 ,.0001 5.59 0.06 ,.0001 6.30 0.15 ,.0001

Utility difference 0.02 1.46 .9898 0.02 1.54 .9873 0.18 0.52 .7265 20.19 0.56 .7304

Level of making ends meet
Easily . .
Fairly easily 20.15 0.18 .4092 20.31 0.10 .0022
With some difficulty 20.53 0.18 .0026 20.57 0.10 ,.0001
With great difficulty 20.34 0.22 .1188 20.34 0.14 .0116

Male 0.29 0.10 .0023 0.18 0.06 .0035

Age category in years
18-24 . .
25-34 20.10 0.20 .6281 20.04 0.13 .7562
35-44 20.30 0.19 .1159 20.22 0.13 .0818
45-54 20.34 0.19 .0767 20.42 0.13 .0010
55-64 20.75 0.20 .0002 20.81 0.13 ,.0001
651 20.83 0.19 ,.0001 20.78 0.12 ,.0001

Small avoided losses between [0, 0.3] (n = 3273) Small avoided losses between [0, 0.4] (n = 4856)

Model III a Model III b Model IV a Model IV b

Est SD P value Est SD P value Est SD P value Est SD P value

Intercept 5.61 0.05 ,.0001 6.24 0.12 ,.0001 5.60 0.04 ,.0001 6.28 0.10 ,.0001

Utility difference 20.04 0.29 .8879 20.09 0.31 .7783 0.09 0.17 .5904 0.05 0.18 .7784

Level of making ends meet
Easily . .
Fairly easily 20.31 0.08 .0002 20.30 0.07 ,.0001
With some difficulty 20.51 0.08 ,.0001 20.56 0.07 ,.0001
With great difficulty 20.29 0.11 .0079 20.27 0.09 .0028

Male 0.21 0.05 ,.0001 0.22 0.04 ,.0001

Age category in years
18-24 . .
25-34 20.02 0.11 .8400 20.12 0.09 .1815
35-44 20.25 0.10 .0163 20.30 0.09 .0007
45-54 20.44 0.11 ,.0001 20.55 0.09 ,.0001
55-64 20.76 0.11 ,.0001 20.79 0.09 ,.0001
651 20.72 0.10 ,.0001 20.71 0.09 ,.0001

Avoided losses between [0, 0.5] (n = 6002)

Model V a Model V b

Est SD P value Est SD P value

Intercept 5.54 0.04 ,.0001 6.19 0.09 ,.0001

Utility difference 0.46 0.13 .0003 0.25 0.13 .0658

Level of making ends meet
Easily .
Fairly easily 20.26 0.06 ,.0001
With some difficulty 20.51 0.06 ,.0001
With great difficulty 20.11 0.08 .1640

Male 0.24 0.04 ,.0001

Age category in years
18-24 .
25-34 20.12 0.08 .1459
35-44 20.28 0.08 .0005
45-54 20.56 0.08 ,.0001
55-64 20.80 0.08 ,.0001
651 20.69 0.08 ,.0001

Est indicates estimate; WTP, willingness to pay.
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to indicate amounts.V1000, open-ended questions were offered.
Payment scales for the UK and Denmark were modified to the
local currency.

If participants indicated a WTP of V0 in the third step, we
inquired about their motivation as a means to detect protest an-
swers. Response options included (1) inability to pay, (2) belief
that the treatment was not worth .V0 (indicating a lack of desire
for treatment), (3) belief that the cost of treatment should be
covered by the government or health insurance, (4) other reason,
with an open-ended text field. We assumed a true WTP of
V0 when options 1 or 2 were selected and a protest answer when
option 3 was selected. Responses to option 4 were analyzed on a
case-by-case basis independently by 3 researchers.

In addition to the sociodemographic questions at the begin-
ning of the survey, including age and gender, as well as the level of
“making ends meet” as a proxy for income, the questionnaire
measured health literacy using the HLS19-Q12,36,37 and depression
and anxiety disorders using the Patient Health Questionnaire-4.38

Conditional pathways, dynamic validation, and piped text facili-
tated the monetary valuation. Speeders, identified as those ob-
servations investing less than a third of the median answering
time in each country, were excluded to improve data quality.

Analysis of the WTP per WALY Data

We used ICECAP-A population tariffs from the UK for the whole
sample to compute utilities,16 because tariffs were not available for
all countries. Local currencies were converted to euros where
necessary using the exchange rate of the European Central Bank
from December 7, 2022. WTP values were adjusted for purchasing
power parity (PPP) based on the 2021 Eurostat purchasing power–
adjusted gross domestic product per capita.39

As is common in such studies,40 we excluded observations that
met the following criteria: (1) utility inconsistencies, which
encompassed observations where participants preferred a sce-
nario resulting in a utility loss or avoiding a utility gain when
population tariffs were applied, or perceived a change in utility
when there was none (indicating potential misalignment of indi-
vidual preferences with population preferences); (2) extremeWTP
values, defined as values above the 99th percentile; and (3) pro-
test answers.

We tested for theoretical validity as recommended by Bobinac
et al41 by regressing WTP on the utility difference while control-
ling for the level of “making ends meet” (ie, a proxy for income in
4 categories), gender (binary), and age (in 6 categories) using a
generalized linear model with a gamma distribution and a log-
link. The results for the cohort valuing a gain were implausible
because there was no clear increasing trend for WTP along with
increasing gain (Appendix found at https://doi.org/10.1016/j.jval.2
024.02.015). Therefore, we focus on the cohort that valued an
avoided loss when presenting our results (gain group results in
Appendix found at https://doi.org/10.1016/j.jval.2024.02.015).

The WTP per WALY was calculated using an aggregated
approach.42 We estimate a generalized linear model using a
gamma distribution and a log-link to investigate the association
between the individual WTP per WALY and the utility change and
level of “making ends meet,” controlling for gender, age, country,
and health literacy. Average marginal effects facilitated the
interpretation.

We report the results for all observations and for observations
valuing a relatively small utility loss. The test for theoretical val-
idity did not provide a conclusive basis for selecting a subgroup
that defined a small utility change—ie, we observed an absence of
a clear association between WTP and utility difference in the
subgroups (Table 1). Thus, we present our results for different
definitions of marginality in the subgroups of utility changes,
including those between [0, 0.1] for 1 month (equivalent to be-
tween 0 and 0.0083 WALY per year) and between [0, 0.2], [0, 0.3],
[0, 0.4], and [0, 0.5] also for 1 month.

The robustness checks and sensitivity analyses involved
calculating the WTP per WALY in the following ways: (1) we took
the certainty of WTP answers into account by analyzing the sub-
samples of observations reporting a certainty level of at least 51%
or 80%; (2) we analyzed the subgroups with excellent or sufficient
health literacy scores37; (3) we analyzed the subgroup of obser-
vations in which the preferred WBS dominated the nonpreferred
WBS; (4) we included protest answers as zeros in the analysis; (5)
and we recalculated the WTP per WALY using UK population
tariffs16 for countries with a Beveridge-type health system (ie,
Denmark, Italy, Spain, the UK) and Dutch population tariffs18 for
countries with a Bismarck-type system (ie, Germany, France, The
Netherlands).
Results

After excluding speeders, cases of utility indifference, utility
inconsistencies, WTP protest answers, and WTP extreme values,
our sample consisted of 7428 observations (Fig. 1). Among these,
6002 observations (80.8%) valued an avoided loss, presumably
reflecting the high current WBS of European residents (Fig. 2,
Appendix found at https://doi.org/10.1016/j.jval.2024.02.015).
Within this group, 51.3% were female and 24% were 65 years or
older (Table 2). Approximately half of the sample (54.3%) reported
being able to make ends meet easily or fairly easily, and 35.6%
reported having excellent or sufficient health literacy. The char-
acteristics of the subgroups were similar (Table 2).

The results for theoretical validity indicated a trend toward a
positive association between WTP and the utility difference when
valuing avoided losses (P = .0658) (Table 1). In addition, WTP
showed a positive association with being male and a negative
association with increasing difficulty in making ends meet (ie, the
income proxy) and with several age categories. In all subsamples
of small avoided losses, we found no association with the utility
difference.

WTP per WALY

European residents were willing to pay V13 323.28 for a WALY
on average when valuing avoided losses between 0 and 0.5 for 1
month (Table 3). Mean WTP seemed to increase with increasing
mean utility difference. The WTP per WALY showed a concave
relationship with increasing utility. This relationship became
steeper when stratifying the utility change further. Therefore, we
looked at different cutoffs for a marginal change and found an
increasing WTP per WALY with lower cutoff points. European
residents reported a WTP of V61 375.63 per WALY for small
avoided losses between [0, 0.1] for 1 month and V30 969.21, V21
803.26, and V15 350.79 for small avoided losses between [0, 0.2],
[0, 0.3], and [0, 0.4], respectively.

The WTP per WALY was negatively associated with the utility
change and the level of “making ends meet,” but positively asso-
ciated with gender, age, country, and health literacy when valuing
an avoided loss between [0, 0.5] (Table 4). These associations were
less clear for the smaller subgroups valuing an avoided loss be-
tween [0, 0.4], [0, 0.3], [0, 0.2], and [0, 0.1]; that is, they could only
be observed in a few categories.

Cross-country comparisons for avoided losses between [0, 0.5]
for 1 month showed that the mean WTP per WALY adjusted for
PPP varied between V10 278.35 in France (unadjusted, V9 883.03)
and V17 867.93 in Denmark (unadjusted, V13 688.97) (Table 3).

https://doi.org/10.1016/j.jval.2024.02.015
https://doi.org/10.1016/j.jval.2024.02.015
https://doi.org/10.1016/j.jval.2024.02.015
https://doi.org/10.1016/j.jval.2024.02.015


Figure 1. Sample flow chart.
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The increase of the WTP per WALY was observed in all countries
when we lowered the cutoff point of marginal changes. For
instance, the WTP per WALY for small avoided losses between [0,
0.1] for 1 month adjusted for PPP varied between V45 581.28 in
France (unadjusted, V43 828.15) and V88 634.14 in Denmark
(unadjusted, V66 642.21).

In our sensitivity analysis and robustness checks, we observed
higher WTP per WALY results for individuals with a certainty level
of at least 51% and for individuals with a certainty level of at least
80% than the full sample (Table 5). All other sensitivity analyses
yielded similar results to those of the main analysis.
Discussion

In this study, we explored a method to estimate the WTP for a
WALY using a sample of approximately 7000 participants from 7
European countries. Participants were asked to provide valuations
under certainty for the difference between their current WBS and
a randomly assigned hypothetical WBS that had been previously
used to elicit population preferences.16-18 For the full sample
valuing avoided losses between 0 and 0.5 for 1 month, the average
WTP per WALY was V13 323.28. This value increased for smaller
changes, reaching V61 375.63 per WALY for avoided losses up to
0.1 for 1 month.

When ranking the WTP per WALY values across countries and
subgroups, Denmark, Spain, and the UK rank the highest, followed
by Italy always at rank 4, and The Netherlands, Germany, and
France rank the lowest. This ranking may be related to the type of
healthcare systems, with countries with a Beveridge-type
healthcare systems among the 4 highest ranks and countries
with a Bismarck-type healthcare system among the 3 lowest
ranks. Moreover, there may be a connection with the percentage
of out-of-pocket health expenditure of gross domestic product,
although in that context Denmark is an exception.43

Our results are reasonably consistent with previously pub-
lished estimates. By applying a net benefit regression for
valuation, Himmler et al20 found an estimated value of £66 597
in 2018 price levels for a YFC wellbeing with an incremental
gain assumed to be 0.1 based on a UK sample. If adjusted to
2022 price levels, this figure of approximately V80 500 per YFC
wellbeing is similar to our results for the group valuing a gain
between [0, 0.1] from the UK, which stands at approximately
V78 000 per WALY (Appendix found at https://doi.org/10.1016/
j.jval.2024.02.015).

Applying common decision rules to WALYs leads to assuming a
fixed value for a WALY. If we follow this, then the amount that
individuals are WTP for a gain (or avoided loss) in WALYs should
vary nearly proportionally with the magnitude of that change
when valuing marginal changes in wellbeing. This means that the
value assigned to a full WALY remains consistent, regardless of the
size of the gain or avoided loss used in the valuation exercise.
However, even if our results seem theoretically valid and are
consistent with past findings, their theoretical plausibility is
questionable,44 indicating limitations of the study design and in-
dividuals’ understanding of the task.

https://doi.org/10.1016/j.jval.2024.02.015
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Table 2. Sample characteristics.

Characteristics Small avoided
losses
between
[0, 0.1]
(n = 997)

Small avoided
losses between
[0, 0.2]
(n = 2258)

Small avoided
losses between
[0, 0.3]
(n = 3273)

Small avoided
losses between
[0, 0.4]
(n = 4856)

Avoided losses
between
[0, 0.5]
(n = 6002)

n % n % n % n % n %

Utility difference

[0, 0.1] 997 44.15 997 30.46% 997 20.49 997 16.61
[0, 0.02] 172 17.25
[0.02, 0.04] 234 23.47
[0.04, 0.06] 111 11.13
[0.06, 0.08] 245 24.57
[0.08, 0.1] 235 23.57

[0.1, 0.2] 1261 55.85 1261 38.53 1261 25.92 1261 21.01

[0.2, 0.3] 1015 31.01 1015 20.86 1015 16.91

[0.3, 0.4] 1583 31.61 1583 26.37

[0.4, 0.5] 1146 19.09

Country

Denmark 157 15.75 334 14.79 461 14.08 698 14.37 928 15.50

France 112 11.23 282 12.49 436 13.32 657 13.53 798 13.30

Germany 162 16.25 348 15.41 510 15.58 706 14.54 814 13.60

Italy 161 16.15 337 14.92 486 14.85 696 14.33 810 13.50

The Netherlands 147 14.74 364 16.12 527 16.10 805 16.58 1031 17.20

Spain 107 10.73 255 11.29 370 11.30 573 11.80 721 12.00

United Kingdom 151 15.15 338 14.97 483 14.76 721 14.85 900 15.00

Gender

Female 560 56.17 1187 52.57 1758 53.71 2569 52.90 3077 51.27

Male 437 43.83 1071 47.43 1515 46.29 2287 47.10 2925 48.73

Age (years)

18-24 90 9.03 195 8.64 283 8.65 385 7.93 456 7.60

25-34 138 13.84 335 14.84 475 14.51 725 14.93 895 14.91

35-44 200 20.06 437 19.35 645 19.71 922 18.99 1154 19.23

45-54 186 18.66 408 18.07 574 17.54 868 17.87 1071 17.84

55-64 154 15.45 360 15.94 538 16.44 797 16.41 978 16.29

65 or older 229 22.97 523 23.16 758 23.16 1159 23.87 1448 24.13

Ability to make ends meet

Easily 87 8.73 274 12.13 417 12.74 631 12.99 901 15.01

Fairly easily 386 38.72 864 38.26 1216 37.15 1887 38.86 2357 39.27

With some difficulty 425 42.63 905 40.08 1328 40.57 1911 39.35 2205 36.74

With great difficulty 99 9.93 215 9.52 312 9.53 427 8.79 539 8.98

Current WBS 0.79 0.13 0.82 0.13 0.83 0.12 0.85 0.1 0.87 0.11

(mean, SD)

PHQ-4 2.99 2.90 2.68 2.92 2.63 2.87 2.46 2.79 2.32 2.83

(mean, SD)

Certainty $51% 457 45.80 1042 46.15 1521 46.47 2313 47.63 2931 48.80

Certainty $80% 216 21.70 525 23.25 759 23.19 1118 23.02 1451 24.20

Health literacy

Excellent 107 10.73 285 12.62 433 13.23 636 13.10 910 15.16

Sufficient 204 20.46 473 20.95 676 20.65 997 20.53 1224 20.39

Problematic 533 53.46 1161 51.42 1669 50.99 2496 51.40 2989 49.80

Inadequate 153 15.35 339 15.01 495 15.12 727 14.97 879 14.65

PHQ-4, Patient Health Questionnaire-4; WBS indicates wellbeing state.
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Table 3. WTP per WALY.

Analyzed group Adjusted for purchasing power parity Unadjusted for purchasing power parity

Utility N Mean
WTP

Mean utility
difference

Mean WTP Mean
WTP

Mean utility
difference

Mean WTP

per country per WALY per WALY

Small avoided
losses between
[0, 0.1] (n = 997)

[0, 0.1] 997 V267.99 0.0524 V61 375.63 V239.24 0.0524 V54 781.89
Denmark 157 V354.63 0.0480 V88 634.14 V266.64 0.0480 V66 642.21
France 112 V197.35 0.0520 V45 581.28 V189.76 0.0520 V43 828.15
Germany 162 V236.74 0.0521 V54 566.56 V197.28 0.0521 V45 472.13
Italy 161 V222.82 0.0513 V52 161.25 V220.39 0.0514 V51 408.58
The
Netherlands

147 V270.63 0.0551 V58 951.74 V208.18 0.0551 V45 347.49

Spain 107 V257.75 0.0534 V57 909.17 V285.17 0.0532 V64 292.10
United
Kingdom

151 V316.66 0.0555 V68 455.85 V310.46 0.0555 V67 113.58

[0, 0.02] 172 V281.02 0.0055 V613 786.33 V255.22 0.0055 V557 428.73
[0.02, 0.04] 234 V261.13 0.0318 V98 648.50 V223.44 0.0318 V84 297.56
[0.04, 0.06] 111 V234.80 0.0488 V57 777.20 V222.49 0.0488 V54 750.04
[0.06, 0.08] 245 V280.31 0.0697 V48 283.26 V246.05 0.0697 V42 391.07
[0.08, 0.1] 235 V268.11 0.0910 V35 363.55 V244.06 0.0910 V32 191.27

Small avoided
losses between
[0, 0.2] (n = 2258)

[0, 0.2] 2258 V274.18 0.1062 V30 969.21 V246.69 0.1063 V27 850.12
Denmark 334 V363.24 0.1014 V42 981.77 V273.12 0.1014 V32 317.12
France 282 V248.51 0.1113 V26 784.48 V238.95 0.1113 V25 754.31
Germany 348 V240.93 0.1044 V27 680.52 V200.77 0.1044 V23 067.10
Italy 337 V221.40 0.1027 V25 874.86 V226.30 0.1029 V26 386.47
The
Netherlands

364 V303.71 0.1116 V32 647.74 V233.62 0.1116 V25 113.65

Spain 255 V251.53 0.1076 V28 063.18 V292.43 0.1077 V32 585.22
United
Kingdom

338 V279.74 0.1054 V31 862.36 V274.25 0.1054 V31 237.61

Small avoided
losses between
[0, 0.3] (n = 3273)

[0, 0.3] 3273 V272.80 0.1501 V21 803.26 V247.03 0.1502 V19 734.32
Denmark 461 V367.05 0.1410 V31 243.31 V287.23 0.1415 V24 361.99
France 436 V229.86 0.1595 V17 298.45 V221.02 0.1595 V16 633.12
Germany 510 V238.43 0.1508 V18 978.44 V198.69 0.1508 V15 815.37
Italy 486 V240.52 0.1473 V19 591.78 V243.89 0.1474 V19 859.24
The
Netherlands

527 V294.50 0.1541 V22 926.72 V226.54 0.1541 V17 635.94

Spain 370 V248.34 0.1514 V19 679.84 V284.52 0.1514 V22 551.56
United
Kingdom

483 V285.47 0.1473 V23 249.38 V279.87 0.1473 V22 793.51

Small avoided
losses between
[0, 0.4] (n = 4865)

[0, 0.4] 4856 V275.80 0.2156 V15 350.79 V250.46 0.2157 V13 935.14
Denmark 698 V376.13 0.2115 V21 339.71 V290.22 0.2115 V16 462.78
France 657 V224.89 0.2234 V12 077.16 V216.24 0.2234 V11 612.65
Germany 706 V237.78 0.2064 V13 822.34 V204.64 0.2068 V11 873.67
Italy 696 V227.37 0.2083 V13 101.33 V232.84 0.2085 V13 402.82
The
Netherlands

805 V303.95 0.2223 V16 406.07 V233.81 0.2223 V12 620.05

Spain 573 V261.79 0.2234 V14 062.31 V301.38 0.2234 V16 186.83
United
Kingdom

721 V288.77 0.2147 V16 139.76 V283.10 0.2147 V15 823.29

Avoided losses
between
[0, 0.5] (n = 6002)

[0, 0.5] 6002 V287.45 0.2589 V13 323.28 V258.42 0.2589 V11 976.44
Denmark 928 V401.09 0.2694 V17 867.93 V307.10 0.2692 V13 688.97
France 798 V225.69 0.2635 V10 278.35 V217.01 0.2635 V9883.03
Germany 814 V239.99 0.2376 V12 119.39 V205.62 0.2379 V10 372.72
Italy 810 V235.72 0.2407 V11 753.69 V239.76 0.2407 V11 952.86
The
Netherlands

1031 V330.05 0.2710 V14 612.88 V255.96 0.2712 V11 324.49

Spain 721 V264.73 0.2669 V11 904.12 V300.93 0.2666 V13 543.93
United
Kingdom

900 V283.94 0.2594 V13 133.75 V278.37 0.2594 V12 876.22

[0, 0.1] 997 V267.99 0.0524 V61 375.63 V239.24 0.0524 V54 781.89
[0.1, 0.2] 1261 V279.08 0.1488 V22 504.51 V252.56 0.1488 V20 366.35
[0.2, 0.3] 1015 V269.75 0.2478 V13 061.73 V247.80 0.2477 V12 002.62
[0.3, 0.4] 1583 V281.18 0.3493 V9659.96 V256.54 0.3493 V8813.73
[0.4, 0.5] 1146 V337.97 0.4447 V9120.47 V293.59 0.4448 V7921.44

WALY indicates wellbeing-adjusted life-year; WTP, willingness to pay.

-- 7



Table 4. Regression results with WTP per WALY as dependent variable.

Explanatory
variables

Small avoided losses between [0, 0.1] (n = 997) Small avoided losses between [0, 0.2] (n = 2258)

Model Ia Model Ib Model IIa Model II b

Est SD P
value

AME Est SD P
value

AME Est SD P
value

AME Est SD P
value

AME

Intercept 14.15 0.19 ,.0001 13.61 0.30 ,.0001 12.69 0.17 ,.0001 . 12.32 0.27 ,.0001 .

Wellbeing change
[0, 0.1] . . .
[0, 0.02]
[0.02,0.04] 22.41 0.15 ,.0001 21 052 100.00 22.32 0.16 ,.0001 21 000 072.00
[0.04,0.06] 22.96 0.18 ,.0001 21 096 079.00 22.86 0.20 ,.0001 21 045 240.00
[0.06,0.08] 23.17 0.15 ,.0001 21 107 481.00 23.10 0.16 ,.0001 21 058 697.00
[0.08,0.1] 23.49 0.15 ,.0001 21 120 969.00 23.47 0.16 ,.0001 21 074 372.00
[0.1, 0.2] 22.40 0.11 ,.0001 2232 653.90 22.30 0.11 ,.0001 2217 684.30
[0.2, 0.3]
[0.3, 0.4]
[0.4, 0.5]

Level of making
ends meet
Easily . . .
Fairly easily 20.08 0.18 .6663 218 812.81 20.12 0.19 .5196 229 862.20 20.16 0.18 .3617 223 720.99 20.25 0.17 .1487 239 252.69
With some
difficulty

20.38 0.17 .0294 291 809.83 20.52 0.19 .0072 2120 806.00 20.49 0.17 .0046 262 396.42 20.66 0.17 .0001 285 988.89

With great
difficulty

20.08 0.22 .7113 219 467.58 20.37 0.24 .1268 279 556.37 20.02 0.23 .9347 22982.92 20.50 0.24 .0331 270 316.12

Male 0.31 0.10 .0025 76 240.79 0.09 0.10 .3956 10 559.05

Age category
18-24 0.80 0.21 .0001 206 842.10 0.70 0.21 .0009 84 331.14
25-34 0.58 0.18 .0012 134 049.30 0.73 0.18 ,.0001 90 149.78
35-44 0.52 0.16 .0011 115 458.50 0.60 0.16 .0002 68 084.15
45-54 0.37 0.16 .0209 76 266.27 0.30 0.16 .0675 29 070.61
55-64 20.04 0.17 .8255 26154.48 20.21 0.17 .2069 215 827.19
651 . .

Country
Denmark 0.19 0.18 .3045 53 781.23 0.36 0.19 .0613 53 445.70
France 20.33 0.20 .1055 272 224.31 20.10 0.20 .6164 211 876.98
Germany 20.18 0.19 .3453 241 544.45 20.39 0.19 .0396 239 866.09
Italy 20.12 0.19 .5298 228 947.16 20.27 0.19 .1511 229 481.65
The
Netherlands

20.10 0.19 .5854 225 189.11 20.04 0.19 .8407 24566.00

Spain 20.11 0.20 .5705 227 926.51 20.10 0.20 .6143 212 147.33
United
Kingdom

. .

Health literacy
Inadequate 0.23 0.20 .2598 53 614.16 0.40 0.20 .0447 52 253.09
Problematic 0.12 0.17 .4790 26 546.50 0.03 0.16 .8539 3224.01
Sufficient 0.25 0.19 .1839 60 469.64 0.13 0.18 .4822 14 759.62
Excellent .

Small avoided losses between [0, 0.3] (n = 3273) Small avoided losses between [0, 0.4] (n = 4856)

Model IIIa Model III b Model IVa Model IV b

Est SD P
value

AME Est SD P
value

AME Est SD P
value

AME Est SD P
value

AME

Intercept 12.69 0.13 ,.0001 12.32 0.20 ,.0001 12.71 0.10 ,.0001 . 12.40 0.15 ,.0001 .

Wellbeing change
[0, 0.1] . .
[0, 0.02]
[0.02,0.04]
[0.04,0.06]
[0.06,0.08]
[0.08,0.1]
[0.1, 0.2] 22.40 0.09 ,.0001 2232 360.40 22.32 0.10 ,.0001 2214 985.00 22.40 0.08 ,.0001 2233 543.60 22.34 0.09 ,.0001 2217 073.60
[0.2, 0.3] 22.95 0.10 ,.0001 2242 185.00 22.83 0.10 ,.0001 2224 300.30 22.95 0.09 ,.0001 2243 390.80 22.85 0.09 ,.0001 2226 364.90
[0.3, 0.4] 23.29 0.08 ,.0001 2247 207.30 23.21 0.08 ,.0001 2230 626.70
[0.4, 0.5]

Level of making ends
meet
Easily . .
Fairly easily 20.19 0.13 .1279 220 340.58 20.26 0.13 .0440 227 915.58 20.20 0.09 .0277 215 163.46 20.25 0.09 .0067 219 203.22
With some difficulty 20.45 0.12 .0003 242 227.78 20.57 0.13 ,.0001 253 585.52 20.49 0.09 ,.0001 231 977.75 20.58 0.09 ,.0001 237 920.35
With great difficulty 20.03 0.17 .8769 22946.58 20.41 0.18 .0183 241 753.80 0.00 0.12 .9877 2159.17 20.33 0.13 .0122 224 101.23

Male 0.13 0.08 .0836 11 619.91 0.17 0.06 .0042 10 152.94

continued on next page
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Table 4. Continued

Small avoided losses between [0, 0.3] (n = 3273) Small avoided losses between [0, 0.4] (n = 4856)

Model IIIa Model III b Model IVa Model IV b

Est SD P
value

AME Est SD P
value

AME Est SD P
value

AME Est SD P
value

AME

Age category in years
18-24 0.65 0.16 ,.0001 58 200.63 0.63 0.12 ,.0001 42 024.40
25-34 0.67 0.13 ,.0001 60 411.72 0.55 0.10 ,.0001 35 201.74
35-44 0.49 0.12 .0001 39 901.92 0.41 0.09 ,.0001 24 245.99
45-54 0.22 0.12 .0758 15 576.65 0.13 0.09 .1425 6731.68
55-64 20.18 0.13 .1586 210 208.95 20.18 0.09 .0493 27863.39
651 . .

Country
Denmark 0.30 0.15 .0369 31 715.54 0.25 0.11 .0210 18 287.38
France 20.18 0.15 .2220 214 837.49 20.25 0.11 .0197 214 662.46
Germany 20.32 0.14 .0248 224 301.75 20.32 0.11 .0026 217 783.83
Italy 20.14 0.14 .3382 211 482.43 20.22 0.11 .0428 212 641.23
The Netherlands 20.04 0.14 .7608 23725.05 20.01 0.10 .9253 2623.21
Spain 20.12 0.15 .4205 210 386.79 20.13 0.11 .2520 27811.85
United Kingdom . .

Health literacy
Inadequate 0.33 0.15 .0240 30 862.17 0.24 0.11 .0267 15 466.71
Problematic 0.03 0.12 .7786 2681.44 0.04 0.09 .6413 2381.59
Sufficient 0.10 0.14 .4821 7886.61 0.09 0.10 .3961 5061.53
Excellent .

Avoided losses between [0, 0.5] (n = 6002)

Model Va Model Vb

Est SD P value AME Est SD P value AME

Intercept 12.67 0.09 ,.0001 12.30 0.13 ,.0001

Wellbeing change
[0, 0.1]
[0, 0.02]
[0.02,0.04]
[0.04,0.06]
[0.06,0.08]
[0.08,0.1]
[0.1, 0.2] 22.40 0.08 ,.0001 2236 390.10 22.34 0.08 ,.0001 2222 743.90
[0.2, 0.3] 22.95 0.08 ,.0001 2246 386.70 22.85 0.09 ,.0001 2232 254.50
[0.3, 0.4] 23.28 0.08 ,.0001 2250 206.60 23.21 0.08 ,.0001 2236 568.40
[0.4, 0.5] 23.41 0.08 ,.0001 2251 356.60 23.40 0.08 ,.0001 2238 230.50

Level of making ends meet
Easily
Fairly easily 20.18 0.07 .0150 29585.13 20.22 0.08 .0030 211 193.46
With some difficulty 20.44 0.07 ,.0001 222 489.85 20.51 0.08 ,.0001 225 268.36
With great difficulty 0.16 0.10 .1090 9350.16 20.19 0.11 .0870 28895.21

Male 0.18 0.05 ,.0001 9550.55

Age category in years
18-24 0.62 0.10 ,.0001 34 560.85
25-34 0.55 0.08 ,.0001 29 804.09
35-44 0.41 0.08 ,.0001 20 437.91
45-54 0.10 0.08 .1900 4293.61
55-64 20.19 0.08 .0170 26947.02
651

Country
Denmark 0.27 0.09 .0030 16 590.99
France 20.25 0.09 .0070 211 919.10
Germany 20.29 0.09 .0020 213 382.02
Italy 20.16 0.09 .0750 28027.29
The Netherlands 0.08 0.09 .3310 4687.51
Spain 20.10 0.10 .3040 24928.25
United Kingdom

Health literacy
Inadequate 0.26 0.09 .0040 13 883.11
Problematic 0.08 0.07 .3040 3615.18
Sufficient 0.10 0.08 .2140 5088.26
Excellent

AME indicates average marginal effect; Est, estimate; WALY, wellbeing-adjusted life-year; WTP, willingness to pay.
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Table 5. Sensitivity analysis.

Analyzed
subgroup

Utility n Mean
WTP

Mean utility
difference

Mean WTP
per WALY

Certainty $51% Avoided losses between [0, 0.5]
(n = 2931)

[0, 0.1] 457 V374.27 0.0549 V81 763.57
[0.1, 0.2] 585 V381.09 0.1484 V30 818.46
[0.2, 0.3] 479 V363.84 0.2472 V17 662.04
[0.3, 0.4] 792 V368.71 0.3517 V12 579.22
[0.4, 0.5] 618 V471.77 0.4440 V12 750.46

Small avoided losses between
[0, 0.1] (n = 457)

[0, 0.02] 72 V385.12 0.0055 V833 942.73
[0.02, 0.04] 100 V343.91 0.0322 V128 204.74
[0.04, 0.06] 48 V379.02 0.0490 V92 781.58
[0.06, 0.08] 111 V424.18 0.0694 V73 301.72
[0.08, 0.1] 126 V346.40 0.0907 V45 846.63

Small avoided losses between
[0, 0.1] (n = 457)

[0, 0.1] 457 V374.27 0.0549 V81 763.57

Small avoided losses between
[0, 0.2] (n = 1042)

[0, 0.2] 1042 V378.10 0.1074 V42 246.27

Small avoided losses between
[0, 0.3] (n = 1521)

[0, 0.3] 1521 V373.61 0.1514 V29 607.14

Small avoided losses between
[0, 0.4] (n = 2323)

[0, 0.4] 2323 V371.98 0.2208 V20 217.30

Avoided losses between [0, 0.5]
(n = 2931)

[0, 0.5] 2931 V392.98 0.2672 V17 646.15

Certainty $80% Avoided losses between [0, 0.5]
(n = 1451)

[0, 0.1] 216 V336.73 0.0522 V77 349.69
[0.1, 0.2] 319 V369.56 0.1506 V29 452.03
[0.2, 0.3] 224 V310.42 0.2470 V15 081.81
[0.3, 0.4] 359 V343.60 0.3531 V11 676.89
[0.4, 0.5] 333 V461.83 0.4450 V12 452.63

Small avoided losses between
[0, 0.1] (n = 216)

[0, 0.02] 36 V334.64 0.0061 V654 137.90
[0.02, 0.04] 57 V313.85 0.0319 V118 018.94
[0.04, 0.06] 26 V325.69 0.0488 V80 137.48
[0.06, 0.08] 42 V418.43 0.0705 V71 222.03
[0.08, 0.1] 55 V304.65 0.0912 V40 093.76

Small avoided losses between
[0, 0.1] (n = 216)

[0, 0.1] 216 V336.73 0.0522 V77 349.69

Small avoided losses between
[0, 0.2] (n = 535)

[0, 0.2] 535 V356.31 0.1109 V38 563.71

Small avoided losses between
[0, 0.3] (n = 759)

[0, 0.3] 759 V342.76 0.1510 V27 231.60

Small avoided losses between
[0, 0.4] (n = 1124)

[0, 0.4] 1124 V343.05 0.2169 V18 978.63

Avoided losses between [0, 0.5]
(n = 1451)

[0, 0.5] 1451 V370.30 0.2685 V16 548.95

Sufficient or
excellent health
literacy

Avoided losses between [0, 0.5]
(n = 2134)

[0, 0.1] 311 V283.03 0.0545 V62 272.90
[0.1, 0.2] 447 V273.28 0.1502 V21 834.08
[0.2, 0.3] 351 V249.47 0.2505 V11 948.62
[0.3, 0.4] 524 V273.90 0.3514 V9354.49
[0.4, 0.5] 501 V316.67 0.4459 V8521.57

Small avoided losses between
[0, 0.1] (n = 311)

[0, 0.02] 51 V305.27 0.0041 V898 186.70
[0.02, 0.04] 66 V236.21 0.0322 V88 079.49
[0.04, 0.06] 30 V308.76 0.0495 V74 851.48
[0.06, 0.08] 83 V279.96 0.0695 V48 350.98
[0.08, 0.1] 81 V300.80 0.0911 V39 627.91

Small avoided losses between
[0, 0.1] (n = 311)

[0, 0.1] 311 V283.03 0.0545 V62 272.90

Small avoided losses between
[0, 0.2] (n = 758)

[0, 0.2] 758 V277.28 0.1109 V29 990.12

Small avoided losses between
[0, 0.3] (n = 1109)

[0, 0.3] 1109 V268.48 0.1551 V20 767.92

Small avoided losses between
[0, 0.4] (n = 1637)

[0, 0.4] 1637 V270.31 0.2185 V14 842.55

Avoided losses between [0, 0.5]
(n = 2134)

[0, 0.5] 2134 V281.13 0.2716 V12 421.44

continued on next page
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Table 5. Continued

Analyzed
subgroup

Utility n Mean
WTP

Mean utility
difference

Mean WTP
per WALY

Sample with
dominated WBS

Avoided losses (n = 2413) [0, 0.1] 55 V250.90 0.0789 V38 138.00
[0.1, 0.2] 381 V328.03 0.1572 V25 047.89
[0.2, 0.3] 374 V297.71 0.2541 V14 059.19
[0.3, 0.4] 722 V291.36 0.3495 V10 003.33
[0.4, 0.5] 881 V346.99 0.4508 V9237.24

Small avoided losses between
[0, 0.1] (n = 55)

[0, 0.02] 0 — — —

[0.02, 0.04] 4 V455.94 0.0290 V188 665.61
[0.04, 0.06] 2 V334.75 0.0535 V75 084.11
[0.06, 0.08] 21 V227.47 0.0693 V39 370.51
[0.08, 0.1] 28 V233.19 0.0951 V29 422.65

Small avoided losses between
[0, 0.1] (n = 55)

[0, 0.1] 55 V250.90 0.0789 V38 138.00

Small avoided losses between
[0, 0.2] (n = 436)

[0, 0.2] 436 V318.30 0.1473 V25 932.96

Small avoided losses between
[0, 0.3] (n = 810)

[0, 0.3] 810 V308.79 0.1966 V18 847.26

Small avoided losses between
[0, 0.4] (n = 1546)

[0, 0.4] 1546 V301.18 0.2699 V13 392.70

Avoided losses between [0, 0.5]
(n = 2413)

[0, 0.5] 2413 V317.52 0.3352 V11 368.64

Including
protest answers

Avoided losses (n = 6225) [0, 0.1] 1031 V259.15 0.0522 V59 560.51
[0.1, 0.2] 1311 V266.42 0.1490 V21 453.97
[0.2, 0.3] 1058 V258.78 0.2481 V12 518.61
[0.3, 0.4] 1629 V273.24 0.3492 V9390.51
[0.4, 0.5] 1196 V323.84 0.4446 V8741.28

Small avoided losses between
[0, 0.1] (n = 1031)

[0, 0.02] 180 V268.53 0.0055 V581 773.40
[0.02, 0.04] 239 V255.67 0.0318 V96 506.22
[0.04, 0.06] 117 V222.75 0.0485 V55 148.65
[0.06, 0.08] 254 V270.37 0.0694 V46 725.56
[0.08, 0.1] 241 V261.44 0.0910 V34 479.78

Small avoided losses between
[0, 0.1] (n = 1031)

[0, 0.1] 1031 V259.15 0.0522 V59 560.51

Small avoided losses between
[0, 0.2] (n = 2342)

[0, 0.2] 2342 V263.22 0.1064 V29 685.80

Small avoided losses between
[0, 0.3] (n = 3400)

[0, 0.3] 3400 V261.84 0.1505 V20 879.81

Small avoided losses between
[0, 0.4] (n = 5043)

[0, 0.4] 5043 V265.81 0.2154 V14 811.60

Avoided losses between [0, 0.5]
(n = 6225)

[0, 0.5] 6225 V276.73 0.2590 V12 822.74

System weights Avoided losses (n = 6042) [0, 0.1] 1032 V270.39 0.0546 V59 395.68
[0.1, 0.2] 1251 V274.70 0.1483 V22 223.28
[0.2, 0.3] 951 V266.85 0.2498 V12 817.62
[0.3, 0.4] 1576 V284.36 0.3525 V9681.49
[0.4, 0.5] 1232 V328.19 0.4385 V8981.35

Small avoided losses between
[0, 0.1] (n = 1032)

[0, 0.02] 162 V282.00 0.0067 V502 797.84
[0.02, 0.04] 200 V272.00 0.0307 V106 182.56
[0.04, 0.06] 146 V233.84 0.0502 V55 910.60
[0.06, 0.08] 272 V271.66 0.0693 V47 009.56
[0.08, 0.1] 252 V281.46 0.0911 V37 088.74

Small avoided losses between
[0, 0.1] (n = 1032)

[0, 0.1] 1032 V270.39 0.0546 V59 395.68

Small avoided losses between
[0, 0.2] (n = 2283)

[0, 0.2] 2283 V272.75 0.1060 V30 885.29

Small avoided losses between
[0, 0.3] (n = 3234)

[0, 0.3] 3234 V271.02 0.1483 V21 933.46

Small avoided losses between
[0, 0.4] (n = 4819)

[0, 0.4] 4819 V275.49 0.2155 V15 339.08

Avoided losses between [0, 0.5]
(n = 6042)

[0, 0.5] 6042 V286.15 0.2607 V13 171.08

WALY indicates wellbeing-adjusted life-year; WBS indicates wellbeing state; WTP, willingness to pay.
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It is important to acknowledge limitations of our study. First,
although piggybacking on an existing survey allowed us to
conduct a large-scale, multicountry study, it also came with
downsides related to the study design and length of the relevant
section of the questionnaire. For instance, we had to estimate
changes under certainty because incorporating probabilities was
not considered feasible without providing participants with a
proper introduction. Moreover, we had no opportunity to pretest
the range of payment scale used in the WTP exercise. Further-
more, we were unable to implement an interactive design for
selecting the assigned WBS, potentially resulting in a substantial
gap between participants’ current WBS and assigned WBS. These
factors may have resulted in the valuation of larger average ex-
pected WALY gains and could have contributed to insensitivity to
scale and susceptibility to budget constraints. Although we
attempted to mitigate this by restricting the loss of wellbeing to 1
month, the restriction to 1 month might be difficult to imagine for
some ICECAP-A dimensions such as the feeling of being loved,
which may typically pertain to elements of wellbeing that are
more stable over time. Given that this might also have increased
the level of difficulty for participants, it may have contributed to
more individuals expressing indifference between the 2 valued
WBS. Furthermore, the randomization of WBS did not exclude the
possibility that the change in wellbeing was not random; that is,
individuals with a high level of current wellbeing were more likely
to be presented with larger decreases in wellbeing than in-
dividuals with lower levels of current wellbeing. However, when
adjusting regressions for current wellbeing, our results seemed
robust.

Second, our participants reported high levels of current well-
being, which is consistent with the literature on capability well-
being.45-47 This resulted in considerably more avoided losses being
valued than gains, even though valuing gains may be more com-
mon in health-related valuation studies.48

Third, defining what constitutes a marginal change in the
context of this study was challenging because there were no
clear content-related or statistical indications to focus on a
particular subgroup. Hence, we reported results for the full
sample and for 4 subgroups with different cutoff points. The
wide range of avoided WALY losses, combined with the lack of
sensitivity to scale, affected the final estimates. Scale bias or
insensitivity to scale is a well-known phenomenon in the WTP
per QALY literature.32,41,48-50 Previous studies on the WTP per
QALY have been less detailed on the distribution behind their
WTP estimates, making comparisons difficult.

Fourth, theoretical validity could not be asserted in the group
valuing gains, where a larger gain was associated with a smaller
WTP. This could be an indication for status quo bias, which is
explained as a propensity toward inaction over action.51 A
contributing factor may have been that participants did not
consider a hypothetical treatment to improve wellbeing to be
realistic when the reason for their imperfect current WBS was not
related to specific circumstances that could be treated. The same
problem may also have been present when valuing avoided losses
and may have manifested itself in some of the protest answers.
Indeed, some of the participants stated a WTP of V0 because they
could not imagine a “pill for feeling loved.”

Another issue might arise from the cognitive burden of the
valuation task. Lower capabilities (ie, lower current WBS and thus
more likely to value a gain) have been shown to be associated with
reduced mental health.45 A cognitively straining and complex task
may be relatively burdensome for these participants. Indeed, the
mean Patient Health Questionnaire-4 score was 2.3 and 4.8 (P ,

.0001) for the group valuing an avoided loss and a gain, respec-
tively, with a higher score indicating potential depression and
anxiety disorders. The large number of observations stating
indifference between current WBS and assigned WBS could be
attributed to the same reason, implying that understanding the
WBS descriptions may have been challenging for participants.

Fifth, we used population tariffs for the ICECAP-A from the UK
to calculate WBS utilities for all countries. Therefore, our approach
implicitly assumes that population preferences in the 7 European
countries align with the population preferences in the UK, which
is questionable. We tested this further, also in view of the obser-
vations that we had to exclude from our sample because of utility
inconsistencies as possible outlier preferences for wellbeing, by
conducting a robustness check using the Dutch population tariffs
on the countries with Bismarck-type healthcare systems. How-
ever, this led to similar results (Table 5) and did not considerably
reduce the number of inconsistencies. These findings suggest that
the choice of population tariff was of low importance in our study.
However, future research would benefit from eliciting individual
preferences for utility weights alongside the WTP exercise to ac-
count for the natural heterogeneity in preference patterns.

Despite these limitations, our study provides valuable insights
into the search for the value of a WALY and underscores the
challenges in determining it. Given the importance of under-
standing this value when using broader outcome measures,
research is clearly needed. In particular, this should focus on
improving valuation methods and estimating the monetary value
of a WALY. Moreover, because different instruments (eg, ICECAP,
EQ Health andWellbeing, WiX) maymeasure different concepts or
operationalizations of wellbeing, studies comparing their respec-
tive WALY values, also in relation to QALYs, are encouraged.

Conclusions

We aimed to explore how the value of changes in capability
wellbeing can be measured using the contingent valuation
approach and ICECAP-A wellbeing measurement as part of a large
survey in 7 European countries. Depending on the definition of a
marginal change, the mean WTP per WALY ranged from V13
323.28 to V61 375.63 for avoided losses between [0, 0.5] and [0,
0.1], respectively. We observed several peculiarities in our results
that might be due to the drawbacks of our study design, but our
estimates add to the scarce evidence in this area. This is a first step
toward a method for generating evidence that could ultimately be
used to inform decisions based on economic evaluations incor-
porating broader outcome measures.

Given the methodical limitations of our study and its partly
implausible results, the absolute size of estimates should be un-
derstood as the result of a first attempt to explore the proposed
estimation method. Further research, also valuing different well-
being or “beyond health” instruments, remains needed.
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