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Abstract

Objectives The EQ-5D-Y-3L is a generic health-related quality of life (HRQoL) instrument, developed from the adult ver-
sion to be suitable for children and adolescents aged 8—15 years. To derive values for the EQ-5D-Y-3L different valuation
methods and perspectives have been applied. The aim of this study was to explore EQ-5D-Y-3L experience-based visual
analogue scale (VAS) values derived among adolescents.

Methods Data were derived from a cross-sectional population survey administered via schools in 2014 to adolescents aged
13-18 years, in Sweden. Regression analyses were performed on individual data with the VAS value as dependent variable.
Ordinary least-squares (OLS) and generalised linear models (GLM) were estimated with two dummy variables for each of
the EQ-5D-Y-3L dimensions. Interaction variables were tested. One way of anchoring VAS at dead and full health by using
the predicted values for worst and best health states defined by the EQ-5D-Y-3L descriptive system was explored.

Results Of the 243 possible health states in EQ-5D-Y-3L, 92 were reported by the 6,468 respondents. The largest decrements
in VAS values were observed for the dimension ‘feeling worried, sad or unhappy’ followed by ‘doing usual activities’. All
models performed similarly in terms of monotonicity and goodness of fit but in terms of simplicity and understandability,
the OLS main effect model was superior.

Conclusions We have explored experience-based VAS values for the EQ-5D-Y-3L derived among adolescents. The findings
suggest that it is possible for adolescents to value their own health state using the VAS, which makes it possible to capture

aspects that are important for young people.
Key Points for Decision Makers

It is desirable to derive information from the target
group of young people, for whom decisions are made,
on the importance of different health dimensions. There
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1 Introduction

The EQ-5D is a widely used generic health-related quality
of life (HRQoL) instrument, which defines health status in
five dimensions and is used in population health studies,
clinical studies, as well as in health technology assessment
[1]. The youth version of the instrument is the EQ-5D-Y-
3L, which was developed in 2009. It generates 243 health
profiles or health states by combining the five dimensions
and the three severity levels for each dimension [2, 3].
Health outcomes measures, such as the EQ-5D, are
essential to combine length of life and HRQoL into quality-
adjusted life years (QALYs), the outcome used in cost-utility
analysis [4]. To enable this, a value, i.e., a QALY weight,
for each of the health states needs to be obtained. In deter-
mining such values, the most used direct valuation methods
for adults are the Time-Trade Off (TTO), Standard Gamble
(SG), Visual Analogue Scale (VAS), Discrete Choice Exper-
iment (DCE), and Best-Worst Scaling methods (BWS) [4-6].
When asking children and adolescents to value health
states both DCE and BWS have previously been used, but
the SG and TTO have been questioned [6, 7]. When using
the VAS as a valuation method, respondents are asked to
record a value for health states on a scale commonly num-
bered 0—100. The VAS has been emphasised as a simple and
low-cost valuation method [8] that is easy to understand [4,
5]. However, when using the VAS as a valuation method,
the choice is not made under uncertainty, but whether VAS
is a choice-based method has been discussed [4, 5]. The
VAS method has been used previously to derive so-called
experience-based VAS values for children aged 10-11 years
[9]. For adults, the VAS method has been used in several
studies to derive experience-based value sets [10-15]. When
predicted VAS values do not correspond to the 0 (dead) — 1
(full health) QALY scale required for the purpose of eco-
nomic evaluation rescaling is needed [4]. To rescale the VAS
value to O (dead) and 1 (full health) several approaches have
been suggested; for example, simply by asking the respond-
ent to place ‘dead’ on the scale [11, 16, 17]. However, recent
theoretical assumptions for anchoring the VAS at ‘dead’
have been challenged [16]. Instead of anchoring the VAS
at ‘dead’ it has been suggested to use the value of the worst
health state defined in the descriptive system of an instru-
ment [16]. To use the VAS for cost-utility analyses has been
discussed by Parkin & Devlin [18], presenting arguments for
and against its use in economic evaluation, as well as pre-
senting shortcomings with the commonly used TTO and SG
methods. However, the authors emphasise the need to carry
out empirical research to challenge the dominant preconcep-
tions against the use of the VAS in cost-utility analyses [18].
In addition to deciding which valuation method to use,
there is an ongoing debate with regard to who should
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value health states. For adults, the two main directions are
experience-based values, which are derived from people
who are currently experiencing the health state they are
valuing, and valuation of described (hypothetical) health
states, which is when people are asked to imagine a health
state and give it a value [19, 20]. Experience-based values
require the target group, for the EQ-5D-Y young people,
to perform the valuation. Results have differed when com-
paring preferences of adults and adolescents for described
health states. Prevolnik Rupel et al. found that the relative
importance of different dimensions was similar [21], while
Dalziel et al. [22], found differences in the Australian sam-
ple as adolescents valued the mood dimensions as worst
and adults valued pain/discomfort as worst [22].

In 2020, a standardised valuation protocol for the EQ-
5D-Y-3L was developed to give guidance to ways in which
to derive values for this youth version of the instrument to
enable its use in economic evaluations [23]. According to
this protocol, values for the EQ-5D-Y-3L should be elicited
from an adult general population who are asked to value
health states for a 10-year-old child with the TTO and DCE
methods. So far, two value sets, following the guidance from
the protocol [23], have been published, for Slovenia [24]
and for Japan [25]. A considerable difference between how
hypothetical value sets are derived for the adult version of
the EQ-5D instrument [26] compared to the standardised
protocol for the EQ-5D-Y-3L [23], is the applied child per-
spective. This difference might influence QALY weights and
hence reimbursement decisions [27].

There has been an increase in studies including QALY
weights for children [28] and a review of technology assess-
ments to the National Institute for Health and Care Excel-
lence (NICE) revealed a variety of methods being used to
derive these QALY weights [29]. Clearer guidelines have
been requested to help facilitate choices for decision mak-
ers [23, 30], including discussions about methods involving
the state dead in the valuation task. In Sweden, for adults,
the Dental and Pharmaceutical Benefits Agency (TLV) who
decides on subsidy of pharmaceuticals, prefers values from
persons experiencing the health state in question [31, 32].
The view regarding whose preferences and which perspec-
tive to adopt can be considered normative [19, 20], but
clearer guidance is warranted [30]. Previous studies indicate
that values for the EQ-5D-Y-3L instrument are dependent
on the choice of method, for example Kreimeier et al. [7]
showed that the TTO and DCE methods yielded higher mean
values for children’s health states compared to adults’, while
the opposite was found by Kind et al. [33] using the VAS
method.

Regardless of the valuation method and what perspective
to use, to support researchers on how and what to report
when conducting a valuation study for adults, a Checklist for
Reporting Valuation studies (CREATE) has been developed
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[34]. These authors also stressed that there is no consensus
in the scientific community regarding which method to use
in a valuation study; hence, valuation methods are still under
development. The aim of the present study was to explore
EQ-5D-Y-3L experience-based VAS values derived among
adolescents.

2 Methods
2.1 Materials and Study Population

EQ-5D-Y-3L and EQ VAS were included in the cross-
sectional population survey Life & Health—Young People
2014, in Region Orebro, Sweden, distributed to adolescents
aged 13-18 years. Astrom et al. [35] have presented popula-
tion data for EQ-5D-Y-3L based on the same survey, which
included the EQ-5D-Y-3L Swedish version and questions
on socio-demography, living conditions and health-related
behaviours. There were 60—80 questions depending on the
age, where older respondents also answered questions for
example on alcohol use. In the current study, data are used
to explore experience-based VAS values for EQ-5D-Y-3L
health states. The Regional Ethical Review Board in Uppsala
granted ethical permission (Dnr: 2013/459).

2.2 The EQ-5D-Y-3L and the Visual Analogue Scale
(EQVAS)

The EQ-5D-Y-3L is a generic HRQoL instrument, devel-
oped from the adult version of the instrument to be suitable

Table 1 Definition of variables and models

for children and adolescents aged 8—15 years [2, 3]. The
EQ-5D-Y-3L covers five dimensions of health ‘mobility’,
‘looking after myself’, ‘doing usual activities’, ‘having pain
or discomfort’, and ‘feeling worried, sad or unhappy’, with
three severity levels (no problems, some problems, a lot of
problems) for each dimension. In addition to the descriptive
system, the EQ-5D-Y-3L consists of the EQ VAS, where the
child or adolescent rates his/her own overall health between
0 (worst) and 100 (best) imaginable health [3].

2.3 Data Analysis

Regression analyses were performed on individual data with
VAS value as the dependent variable. The variables and the
definition of models are presented in Table 1. The VAS value
was used as the given number between 0—100 indicated by
the respondent. Two dummy variables for each of the five
EQ-5D-Y-3L dimensions were created representing the main
effects. The dummy variable for level 2 represents the incre-
ment from level 1 (no problems) to level 2 (some problems);
the dummy variable for level 3 represents the increment
from level 2 (some problems) to level 3 (a lot of problems)
(Table 1). We tested interaction variables that represent the
occurrence of severity levels in at least one dimension which
would potentially give an additional decrement to the pre-
dicted VAS values: if severity level 2 or 3 (N2); if severity
level 3 (N3).

Ordinary least-squares (OLS) regressions were estimated
with the main effects (Model 1); subsequently the interaction
variables were entered with the N2 being statistically signifi-
cant (Model 2). In all OLS models robust Standard Errors

Variable Definition

MOB2 1 if mobility at level 2 or 3; O otherwise

MOB3 1 if mobility at level 3; 0 otherwise

LAM2 1 if looking after myself at level 2 or 3; O otherwise
LAM3 1 if looking after myself at level 3; O otherwise

DUA2 1 if doing usual activities at level 2 or 3; O otherwise
DUA3 1 if doing usual activities at level 3; O otherwise

HPD2 1 if having pain or discomfort at level 2 or 3; 0 otherwise
HPD3 1 if having pain or discomfort at level 3; O otherwise
FwWSU2 1 if feeling worried sad or unhappy at level 2 or 3; 0 otherwise
FWSU3 1 if feeling worried sad or unhappy at level 3; O otherwise
N2 1 if any dimension at level 2 or 3; O otherwise

OLS models on EQ-5D-Y-3L
Model 1

Model 2

GLMs on EQ-5D-Y-3L
Model 3

Model 4

Functions

f (MOB2 MOB3 LAM2 LAM3 DUA2 DUA3 HPD2 HPD3 FWSU2 FWSU3)

f (MOB2 MOB3 LAM2 LAM3 DUA2 DUA3 HPD2 HPD3 FWSU2 FWSU3 N2)
Functions

f (MOB2 MOB3 LAM2 LAM3 DUA2 DUA3 HPD2 HPD3 FWSU2 FWSU3)

f (MOB2 MOB3 LAM2 LAM3 DUA2 DUA3 HPD2 HPD3 FWSU2 FWSU3 N2)

GLM generalized linear models, OLS ordinary least squares
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(SE) were reported because of potential heteroscedasticity.
In addition to OLS, generalized linear models (GLMs) were
tested with a binomial distribution: Model 3 with the main
effects and Model 4 with the significant N2 term. The GLMs
were tested as they were shown to provide better predictive
performance than OLS in the creation of experience-based
VAS value sets for EQ-5D-3L and EQ-5D-5L in Germany
[12, 13], and tested in the development of an experience-
based VAS value set for EQ-5D-5L in Sweden [14]. The N3
variable was not statistically significant in either the GLMs
or the OLS models (results not shown).

To assess the different models the primary consideration
was to confirm that the decrement in VAS value increased
as problems reported in the different dimensions increased,
known as monotonic consistency. Model 1 and Model 2 were
further investigated by comparing the goodness of fit of the
models. Regarding GLM, all coefficients in Model 3 and
Model 4, except the coefficients for LAM3 and DUA3, were
statistically significant and these models were also consid-
ered for further investigation. Predicted VAS values were
compared with the observed VAS values by calculation of
mean absolute error (MAE), root mean square error (RMSE)
and Spearman’s rank correlation coefficients, where higher
correlations and lower MAE and RMSE indicate a better
model fit [36]. MAE, RMSE and Spearman’s rank correla-
tion were investigated including health states reported by
more than five and ten respondents, respectively. For the
OLS models, adjusted R? was assessed with higher values
indicating that the model explains a larger percentage of
the variation in the dependent variable, i.e., the VAS value.
For the GLM models, Akaike information criterion (AIC)
and Bayesian information criterion (BIC) were considered
to assess the quality of models, where lower values indicated
a better model fit [36].

Making the choice of the final model to use for the cal-
culation of the VAS values for the EQ-5D-Y-3L, the criteria
of monotonicity, goodness of fit, simplicity of the model
and understandability were considered [37]. A split sample,
randomly divided (n = 3,216), validation was performed to
test the robustness of Model 1.

The VAS is anchored between 0 (worst) and 100 (best)
imaginable health, which did not allow for anchoring
between the 0 (dead) and 1 (full health) scale, a requirement
for QALY calculations. One of many possible approaches
to anchor the VAS values predicted by Model 1 at ‘dead’
and full health was explored by anchoring 0 at the predicted
value for the worst health state in the EQ-5D-Y-3L descrip-
tive system, i.e., 33333 and 100 at the predicted value for the
best health state, i.e., 11111 [16]. A rescaled value for each
health state (h) can be derived using the following formula:
(Rating;—Ratings3333)/(Rating;;—Ratings3333) [17]. Statis-
tical analyses were performed using SAS version 9.4, using
a 5% significance level.
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3 Results

The response rate for the survey was 79.7% (n = 7,399).
Respondents who had missing or ambiguous answers for
sex (1.6%), age (0.9%), any of the EQ-5D-Y-3L dimensions
(3.4%) or the EQ VAS (1.6%) were excluded, which resulted
in a final sample of 6,468 participants. Respondents’ mean
age was 15.9 years and girls made up half of the sample
(49.5%) (Table 2). In total, 92 health states were reported
from the total 243 possible health states. Mean EQ VAS
score was 75.4. Most problems were reported in the mood
dimensions, where 4.5% and 32.2% reported “a lot of” and
“some” problems, followed by ‘pain/discomfort’ where 2.8%
and 35.8% reported a lot of and some problems. With ‘doing
usual activities’, 0.8% and 8.1% reported a lot of and some
problems. Less than 5% reported some or a lot of problems
in the dimensions ‘mobility’ and ‘looking after myself’.

The results from the OLS regression analysis, with
robust SE, are presented in Table 3. In both OLS models,
monotonicity was observed, namely a logical decrement in
VAS value, with a decrement moving from level 1 to level
2 and additional decrement moving from level 2 to 3 for all
dimensions. The largest decrements were observed in the
dimension ‘feeling worried, sad or unhappy’, in Model 1,
the coefficient for moving from level 1 to level 2 was 11.22,
in absolute terms, and 13.32 for moving from level 2 to 3.
The second largest decrements were found in the dimen-
sion ‘doing usual activities’, where in Model 1 the coeffi-
cient for moving from level 1 to 2 was 9.39. In Model 1, the
coefficients for moving from level 2 to 3 in the dimensions
‘mobility’, ‘looking after myself” and ‘doing usual activities’
were not statistically significant. The N2 variable added to
Model 2 resulted in a statistically significant coefficient of
1.70. For Model 1 and Model 2, the adjusted R? were the
same (0.284) (Table 3). Similar pattern as for the OLS mod-
els were observed for the GLMs, with largest decrements
observed in the dimension ‘feeling worried, sad or unhappy’.
The coefficients for the N2 variable were statistically sig-
nificant in Model 4. The second largest decrement was the
coefficient representing moving from no problems to some
problems (from level 1 to 2) in the dimension ‘doing usual
activities’. AIC and BIC were lower in Model 4 compared
to Model 3 (Table 3).

To assess the models’ ability to predict VAS values,
MAE, RMSE and Spearman’s rank correlation were con-
sidered. Regarding strength of correlation between observed
and predicted VAS values, all models, OLS and GLMs, per-
formed similar (» = 0.50) (Table 4). Similarly, results were
also shown for all models regarding MAE and RMSE. Nar-
rowing the analysis to include health states reported by more
than five and more than ten respondents, respectively, did
not result in stronger correlations or lower MAE or RMSE
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Table 2 Characteristics of respondents in the survey Life & Health—
young people 2014 (n = 6,468)

Variable % n
Sex

Boys 50.5 3,266

Girls 49.5 3,202
Mean age (years) [SD] 15.9[1.6]

13-14 342 2,213

15-16 342 2,210

17-18 31.6 2,045
Parents' occupational status

One or both parents unemployed 3.8 244

Both parents work 73.2 4,737

Missing 23.0 1,487
Self-rated health

Very good 39.5 2,556

Good 43.8 2,832

Neither good nor bad 11.9 772
Bad 3.1 200

Very bad 1.0 65

Missing 0.7 43

Less than good self-rated health 16.0 1,037
Mobility

No problems 95.3 6,167

Some problems 4.3 277

A lot of problems 0.4 24
Self-care

No problems 99.0 6,405
Some problems 0.8 53

A lot of problems 0.2 10
Usual activities

No problems 91.1 5,892

Some problems 8.1 523

A lot of problems 0.8 53
Pain or discomfort

No problems 61.4 3,971

Some problems 35.8 2,314

A lot of problems 2.8 183
Worried, sad or unhappy

No problems 62.3 4,029

Some problems 33.2 2,149

A lot of problems 4.5 290

Mean EQ VAS score [SD] 75.4 [18.0]

EQ VAS EQ-5D-Y-3L and the visual analogue scale, SD standard
deviation

between observed and predicted VAS values in any of the
models (Table 4).

All four models performed similarly in terms of mono-
tonicity and goodness of fit. However, in terms of simplic-
ity and understandability, Model 1, the OLS model without

dummies, was considered superior and the split validation
showed that the performance of Model 1 was quite simi-
lar also with fewer participants (n = 3,216). A comparison
between observed and predicted VAS values based on Model
1 is shown in Fig. 1.

Predicted VAS values and rescaled VAS values for all
243 EQ-5D-Y-3L health states can be found in the Online
Resource Table S1. Calculation of VAS values for the EQ-
5D-Y-3L health states based on Model 1, with the example
of how to calculate the value for the health state 22323, is
shown in Table 5, including comparison with two previous
value sets [9, 10].

4 Discussion

We have explored EQ-5D-Y-3L experience-based VAS val-
ues derived from a sample of 6,468 adolescents in Sweden.
Data were derived from a survey administered via schools
to all adolescents in one region in Sweden. The dimension
‘feeling, worried, sad or unhappy’ had the strongest asso-
ciation with the VAS values. This is in line with previous
studies in the adult general population in Sweden, generat-
ing experience-based value sets for the EQ-5D-3L and the
EQ-5D-5L; the mood dimension had the strongest associa-
tion with both TTO and VAS values [10, 14]. The mood
dimension was also found to have the strongest association
with experience-based VAS values in a previous study in
China [11].

To enable summarising the five dimensions and sever-
ity levels of the EQ-5D-Y descriptive system into a single
index value and investigating how the dimensions of health
might impact the overall health status differently, valuation
of children’s and adolescents’ health states is needed [5].
Before the development of the standardised valuation pro-
tocol for EQ-5D-Y-3L [23], the first value set for the EQ-
5D-Y-3L was derived from 10 to 11 years old children using
the VAS [9]. However, the increased interest of using the
EQ-5D-Y-3L in economic evaluations to assess interventions
for children and adolescents have resulted in two recently
developed value sets [24, 25]. Both these value sets were
derived guided by the standardised valuation protocol for
EQ-5D-Y-3L [23]. The approach suggested in the protocol,
i.e., to ask adults to value health states for a 10-year-old
child contrasts with our study and the study by Wu et al.
[9], where youth themselves have valued their own health
state, i.e., experience-based values were elicited. There is
no consensus regarding what valuation method to use [34],
and although arguments for which perspective to take have
been presented in the literature [20], decision makers might
not have taken a stand and maybe, there will not be a ‘one fit
all solution” with regard to perspective or valuation method
across countries. When it comes to adults, TLV in Sweden
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Table 4 Mean absolute error (MAE), root mean square error (RMSE), Spearman rank correlation coefficients, between observed and predicted VAS values

Model 2 OLS Model 3 GLM Model 4 GLM

Model 1 OLS

Number of

Observation in

Correlation MAE RMSE Correlation MAE RMSE Correlation MAE RMSE Correlation

RMSE

MAE

health states

each health state

0.4976*

0.1518
0.1788
0.1780

0.1169
0.1268
0.1262

0.4978*

0.1521
0.1791
0.1769

0.1170
0.1269
0.1263

0.4974*

0.1520
0.1788
0.1781

0.1169
0.1268
0.1262

0.4973%*

0.1520
0.1789
0.1781

0.1170
0.1268
0.1263

92
35
24

All

0.4877*

0.4880*

0.4875*

0.4877*

0.4806*

0.4808*

0.4804*

0.4806*

OLS, GLM generalised linear model, OLS ordinary least-squares, VAS visual analogue scale

*Significant at 0.01 level

prefer values to be elicited from persons in the health condi-
tion, primarily by using SG or TTO and secondarily by using
arating scale [31, 32].

In the value sets developed for the EQ-5D-Y-3L [24, 25]
the most important dimension was ‘pain/discomfort’ fol-
lowed by the dimension ‘feeling worried sad or unhappy’.
In our study, second to the mood dimension the dimension
‘doing usual activities’ had the greatest association with the
VAS value. The worst health state in the descriptive system
of the EQ-5D-Y-3L is when the most severe level, a lot of
problems, is reported in all dimensions, i.e., the health state
33333. In Shiroiwa et al. [25] the value was 0.29 for the
health state 33333; in Prevolnik Rupel et al. [24] the value
was — 0.69. In the present study the value for health state
33333 was 0.24, and in Wu et al. 0.38 [9] (both divided by
100 to enable comparison). The negative value observed in
the Slovenian value set indicates that the health state 33333
is valued as being worse than ‘dead’. Generation of nega-
tive values when asking people to value described health
state has been observed earlier [38]. However, a study by
Bernfort et al. [39], showed that most people who lived in a
health state defined by the UK value set as being worse than
dead [38], did not perceive their own health state as worse
than dead [39]. As value set differs regarding the range of
scales, applying different value sets in economic evaluation
will generate different results [27]. However, this should not
limit the exploration of valuation methods and perspectives,
which commonly do not yield negative values. The differ-
ence in values for health state 33333 between the study by
Prevolnik Rupel et al. [24] and Shiroiwa et al. [25] is surpris-
ingly large given that both studies are based on the standard-
ised protocol [23]. One explanation to this could be cultural
aspects [40, 41]. Differences in value sets have previously
been observed, for example, when comparing value set for
adults in Japan and UK, which resulted in the recommenda-
tion of a national value set for Japan [42]. It should be noted
that the value for health state 33333 in the present study
is much closer to the results in Shiroiwa et al. [15], even
though different valuation methods and perspectives have
been used in these two studies. When deriving value sets
for the adult EQ-5D-3L in Slovenia, both the TTO and VAS
methods were used, and substantial differences depending
on valuation method were found [24]. Comparisons between
value sets need to be done with caution, as there are sev-
eral factors such as the valuation method, the perspective in
terms of experience-based versus hypothetical health states,
modelling, the age of the person valuing the health state that
might influence the results [41].

An advantage with estimating experience-based values,
i.e., asking people themselves to value the health states, is
that we are capturing values that reflect aspects of HRQoL
that are important for this age group. Hence, a strength
of our study is that we have used self-reported data from
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Fig. 1 Mean observed VAS val- 100

ues compared to mean predicted - —e—Observed VAS value Model 1 OLS
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Table 5 Comparison between Current study  Basic model Table 3, Wu Model 4 Table S4
co.efﬁcwn.ts based on Model 1 Model 12 etal. (2014) [9] Burstrém et al. (2014)°
with previous VAS value sets [10]
Intercept 83.22 85.74 88.86
Mobility
Level 2 —-2.75 —2.50 -
Level 3 - 6.53 —3.86 -
Level 2 and 3 - -9.77
Looking after myself
Level 2 - 7.63 —7.40 -
Level 3 —-8.47 —10.57 -
Level 2 and 3 - -0.79
Doing usual activities
Level 2 -9.39 —5.50 —12.11
Level 3 —-10.98 —10.47 —15.00
Having pain or discomfort
Level 2 —-4.70 -3.12 -6.71
Level 3 —8.31 —11.28 —12.90
Feeling worried, sad or unhappy
Level 2 —-11.22 —4.40 - 9.96
Level 3 —24.54 —11.28 -23.72
N3 - - -9.45

VAS visual analogue scale

*Example of calculation of VAS value for health state 22323 (83.22—2.75—7.63—10.98—4.70—24.54 =

32.62)

"The adult version EQ-5D-3L was used, hence the dimensions were the following; mobility, self-care,
usual activities, pain/discomfort and anxiety/depression

adolescents aged 13—18 years. All adolescents in the specific
age group were invited to participate, the study had a high
response rate (79.7%), and was carried out in a region with
a mixed socio-economic composition; hence, we have no
reason to think that adolescents enrolled in this study would
differ greatly from adolescents in other regions. Therefore,
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it could be suggested that the results may be generalisable
to Sweden as a whole. Another strength of our study is that
we have used the CREATE checklist [34] as a guidance
on what to report from valuation studies. Even though the
checklist was developed for adults, we consider the identified
elements to be equally important for valuation of children
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and adolescent health states. The guidance by the checklist
enhances the reproducibility of this study. Using the TTO
method to value health states for children and adolescents
comes with challenges [7]. Hence, exploring the use of
the VAS, as also suggested by TLV [31, 32] as an option,
contributes to insights regarding valuation of health states
among the younger population.

A limitation with our study was that the predicted VAS
values are solely based on data from adolescents aged 13—-18
years; hence, we lack information on data from the younger
age group. In the study by Wu et al. [9], data were based on
a sample of children aged 10-11 years and when compared
to our results some differences can be observed. Another
limitation was that we had no direct observation of the value
for ‘dead’. In a population study in China [11] the mean VAS
value for ‘dead’ was 4.5 and the median VAS value was
0.0. With a lack of such information in our study, instead
we used the approach suggested by Sampson et al. [16], to
rescale the predicted VAS values using the predicted value
for the worst health state defined by the descriptive system as
‘dead’. However, it might be likely that the value for 33333
would not be the same as the value for ‘dead’ if such data
could be collected in this group. In this study we present this
as one possible way of anchoring VAS values, but further
research regarding ways to anchor the VAS on the 0 to 1
scale that are required for QALY calculation are needed if
the VAS were be used for the purpose of economic evalu-
ation. One suggestion could be to have adults value ‘dead’
using another valuation method, this having been done pre-
viously for the CHU-9D instrument [43]. The challenges
with anchoring are not per se restricted to when the VAS is
used as a valuation method. When latent scale DCE values
are derived, as suggested in the standardised protocol [23],
the DCE values need to be anchored by values elicited with
the TTO method.

Using different perspectives in valuation studies among
adults, valuation of experience-based versus described
health states, might yield different results [44]. A different
ordering of the most to the least important dimensions was
seen when comparing the experience-based VAS values in
the present study with the values where the general popula-
tion of adults in Slovenia and Japan have valued EQ-5D-Y-
3L health states described to them [24, 25]. However, the
ordering was the same when comparing to the Swedish
experience-based TTO and VAS value sets for EQ-5D-3L
[10]. The intercept, namely the VAS value for health state
11111, in both the present study and in Wu et al. [9] is lower
compared to Burstrom et al. [10]. This indicates that young
respondents rate their own overall health lower than adults
on the VAS even though they report no problems across all
dimensions.

5 Conclusions

In this study, we have explored EQ-5D-Y-3L experience-
based VAS values derived from adolescents. The dimen-
sion ‘feeling worried, sad or unhappy’ had the strongest
association with VAS values, which is similar to what has
been observed among the general adult population in Swe-
den when estimating value sets for both the EQ-5D-3L and
EQ-5D-5L using both VAS and TTO methods. The findings
suggest that it is possible for adolescents to value their own
health state using the VAS, which makes it possible to cap-
ture aspects that are important for young people.
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