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Abstract
Background The Hungarian health technology assessment guidelines recommend the use of the EuroQol instrument family 
in quality-adjusted life-year calculations. However, no national value set exists for the EQ-5D-Y-3L or any other youth-
specific instrument.
Objective This study aims to develop a national value set of the EQ-5D-Y-3L for Hungary based on preferences of the 
general adult population.
Methods This study followed the international valuation protocol for the EQ-5D-Y-3L. Two independent samples, rep-
resentative of the Hungarian general adult population in terms of age and sex were recruited to complete online discrete 
choice experiment (DCE) tasks and composite time trade-off (cTTO) tasks by computer-assisted personal interviews. Adults 
valued hypothetical EQ-5D-Y-3L health states considering the health of a 10-year-old child. DCE data were modelled using 
a mixed logit model with random-correlated coefficients. Latent DCE utility estimates were mapped onto mean observed 
cTTO utilities using ordinary least squares regression.
Results Overall, 996 and 200 respondents completed the DCE and cTTO surveys, respectively. For each domain, the value 
set resulted in larger utility decrements with more severe response levels. The relative importance of domains by level 3 
coefficients was as follows: having pain or discomfort > feeling worried, sad or unhappy > mobility > doing usual activi-
ties > looking after myself. Overall, 12.3% of all health states had negative utilities in the value set, with the worst health 
state having the lowest predicted utility of − 0.485.
Conclusion This study developed a national value set of the EQ-5D-Y-3L for Hungary. The value set enables to evaluate the 
cost utility of health technologies for children and adolescents based on societal preferences in Hungary.
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Key Points for Decision Makers 

This study developed a national value set of the EQ-
5D-Y-3L for Hungary, derived from the Hungarian adult 
general population.

The value set allows to estimate utilities from EQ-5D-Y-
3L responses in children and adolescents and can be 
used for cost-utility analyses of health technologies.

Hungary is the first country in Central and Eastern 
Europe with value sets for the EQ-5D-3L, EQ-5D-5L 
and EQ-5D-Y-3L.

1 Introduction

Health technology assessment (HTA) plays an important 
role in enhancing health policy decision making about the 
coverage and use of health interventions [1]. HTA pro-
vides a systematic evaluation of new health technologies 

(e.g. treatment, diagnostic procedure) based on both 
clinical and economic evidence. In most countries, cost-
utility analysis, resulting in cost/quality-adjusted life-
year (QALY) estimates is a preferred form of economic 
evaluations in national HTA guidelines [2]. QALY is a 
summary measure of health gain that takes into account 
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health-related quality of life and the length of survival. To 
compute QALYs, health-related quality of life is mostly 
measured using generic preference-accompanied measures 
[3]. These instruments comprise domains that describe 
health states (i.e. descriptive system) and a set of prefer-
ence weights (i.e. value set) that allows to assign utilities 
to health states. In Hungary, HTA guidelines developed 
by the Ministry of Human Capacities recommend the use 
of the EuroQol instrument family to obtain utilities [4–6]. 
Hungarian value sets are available for the two adult ver-
sions of the EQ-5D, the EQ-5D-3L and EQ-5D-5L, both 
having been developed according to the latest EuroQol 
Valuation Technology (EQ-VT) protocol [7].

The EQ-5D-3L and EQ-5D-5L, which have been devel-
oped for use in the adult population, are typically not suit-
able to measure health outcomes in young populations, 
such as adolescents and children. Adult and youth instru-
ments may differ in a number of ways, including health 
domains and item content, age-appropriate language and 
the value sets used to assign utilities to health states [8, 
9]. A growing number of generic preference-accompa-
nied measures have been developed for young popula-
tions. Examples include the EQ-5D-Y-3L, EQ-5D-Y-5L 
(experimental version), Child Health Utility 9D (CHU9D), 
Assessment of Quality of Life-6D (AQoL-6D) Adolescent, 
Health Utilities Index (HUI) 2 and 3, 16D and 17D [10, 
11]. Among these, the largest amount of positive psycho-
metric evidence has been reported about the EQ-5D-Y-
3L [12]. The EQ-5D-Y-3L is a three-level youth measure 
targeting populations aged 8–15 years [13, 14]. However, 
it requires a separate value set due to the differences in 
the wording of descriptive system and utilities elicited for 
children/adolescents in comparison with adults [9, 15–22].

Recently, an international protocol has been established 
for the valuation of EQ-5D-Y-3L, which advocates to rely 
upon adult general population preferences for hypothetical 
health states [23]. Arguments supporting this approach 
include coherence with the population used to gener-
ate value sets for adult measures; adults bear the costs 
of healthcare through health insurance; adults’ capacity 
of decision making (both in general and about health) 
and legal rights to participate in certain activities (e.g. 
voting, signing a contract, getting married); ethical dif-
ficulties around the acceptability of valuation exercises 
involving the concept of death for young populations; and 
matters of understanding and cognitive burden associated 
with the task in adolescents or children [24–27]. In Hun-
gary, no value set exists for the EQ-5D-Y-3L or any other 
youth-specific health status measure. This study therefore 
aimed to develop a national value set for the EQ-5D-Y-
3L in Hungary based on preferences of the general adult 
population.

2  Methods

This study followed the international valuation protocol for 
the EQ-5D-Y-3L [23] and the Checklist for Reporting Valua-
tion Studies of the EQ-5D (CREATE) [28]. Ethical approval 
was obtained from the research ethics committee of the local 
research team’s institution (no. KRH/31/2021).

2.1  EQ‑5D‑Y‑3L

The official Hungarian version of the EQ-5D-Y-3L was used 
in this study. The EQ-5D-Y-3L consists of a descriptive system 
that measures health across five domains and a visual analogue 
scale (EQ VAS) with endpoints of 0 (the worst health you can 
imagine) and 100 (the best health you can imagine) [13]. The 
five domains include mobility (walking about), looking after 
myself (washing or dressing), doing usual activities (going 
to school, hobbies, sports, playing, doing things with family 
or friends), having pain or discomfort, and feeling worried, 
sad or unhappy. In the EQ-5D-Y-3L, each domain has three 
response levels (level 1 = no problems/no pain or discomfort/
not worried, sad or unhappy; level 2 = some problems/some 
pain or discomfort/a bit worried, sad or unhappy; and level 3 = 
a lot of problems/a lot of pain or discomfort/very worried, sad 
or unhappy) defining a total of 243 different health state pro-
files. The numbers assigned to the level of each domain can be 
summarised as a five-digit string, whereby 11111 (full health) 
indicates no problems in any domains and 33333 (worst health 
state) refers to the worst level of problems in all domains.

2.2  Study Design

The study design used a two-step valuation approach involving 
data collections through two independent surveys with differ-
ent modes of administration, samples, and preference elicita-
tion methods (online survey with discrete choice experiment 
[DCE] tasks and face-to-face computer-assisted personal inter-
views with composite time trade-off [cTTO] tasks). Both sur-
veys comprised of the following elements: introduction page, 
informed consent page, introductory questions, self-reported 
health on the EQ-5D-Y-3L to familiarise respondents with the 
measure, preference elicitation tasks, three debriefing ques-
tions and background questions (e.g. employment, marital and 
parental status, and the presence of chronic health conditions). 
The face-to-face survey included three introductory questions 
about the respondents’ age, sex and experience with severe 
illness, while questions about education, place of living and 
geographical region appeared among the background ques-
tions. By contrast, the online survey contained five introduc-
tory questions to allocate respondents to a quota group based 
on age, sex, education, place of living and geographical region, 
and an extra question about experience with severe illness.
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2.3  Preference Elicitation Methods

The valuation tasks were conducted using the EQ-VT soft-
ware (v2.1) [29]. Adults completed preference elicitation 
tasks considering the health of a 10-year-old child (exact 
phrasing: ‘Considering your views for a 10-year-old child’) 
[23]. The DCE tasks asked the participants to express their 
preference between two different EQ-5D-Y-3L health states 
(labelled as option ‘A’ and option ‘B’). The cTTO task 
was composed of a conventional 10-year TTO for better-
than-dead states and a lead-time variant (i.e. 10 years in 
full heath followed by 10 years in an EQ-5D-Y-3L state) for 
worse-than-dead states [30]. The smallest tradable unit was 6 
months. Examples of the DCE and cTTO tasks are presented 
in Online Resource 1. At the respondent’s point of indiffer-
ence (t), the utilities for the EQ-5D-Y-3L health states were 
calculated as follows:

U = t/10 for better-than-dead states
U = (t − 10)/10 for worse-than-dead states

The possible range of observed utilities was − 1 to 1.

2.4  Health State Selection

The health states valued in this study were those described 
in the international valuation protocol of the EQ-5D-Y-
3L [23]. For the DCE design, 150 health state pairs were 
selected using a Bayesian efficient design allowing for the 
estimation of main effects and all two-way interactions. 
The design attempts to minimise the number of implausi-
ble health states, provides an appropriate balance across 
both severity levels and utilities, and uses an overlap in 
two domains for all pairs [18]. The 150 pairs were dis-
tributed over 10 blocks of 15 pairs. Respondents were 
randomly allocated to one of the 10 blocks and the order 
of the pairs within each block was also randomised. In 
addition, each respondent completed three fixed dominant 
pairs, whereby one health state was always unanimously 
better than the other (e.g. 21123 vs. 22233). The first and 
last pair were set at dominant pairs for all respondents, 
while the third dominant pair was presented at a random 
point.

For the cTTO design, one block of 10 health states 
was used, containing three mild states (11112, 11121 
and 21111), two moderate states (22223 and 22232), 
four severe states (31133, 32223, 33233 and 33323) and 
the worst health state (33333). The order of the health 
states was randomised across respondents. According to 
the EQ-VT protocol, each respondent valued two wheel-
chair examples, three practice health states (21112, 32323, 
13311) and 10 ‘real’ EQ-5D-Y-3L states [29, 31]. After 
the valuation, a ranking of the 10 health states (‘feedback 

module’) based on their responses was displayed to the 
respondents who had the opportunity to remove one or 
more cTTO valuations (regardless of being inconsistent 
or not) [32].

2.5  Sampling, Recruitment, and Data Collection

The target sample size was approximately 1000 respond-
ents for the DCE and 200 for the cTTO survey. Members 
of the general population aged 18 years or above who pro-
vided informed consent were included in the study. The 
language of both surveys was Hungarian. For the DCE 
survey, participants were recruited from members of a 
large Hungarian online panel. Respondents for the cTTO 
interviews were recruited by the interviewers using their 
existing contacts and volunteers. For both surveys, a quota 
sample was drawn using interlocking quotas for age and 
sex to achieve population representativeness according to 
census data reported by the Hungarian Central Statistical 
Office [33]. Furthermore, we used separate ‘soft’ quotas 
for education, place of living and geographical region. We 
attempted to fill in these quota brackets approaching the 
census data as much as possible, but we did not close the 
quotas when these were completed. Online panel mem-
bers received survey points redeemable for gift vouch-
ers or prize-drawing tickets as compensation, while no 
remuneration was provided for participation in the cTTO 
interviews. The online DCE survey took place in April and 
May, and the cTTO interviews were performed between 
March and September 2021. A team comprising a PhD 
student (A.B.) and three MSc students was used, with each 
person conducting 50 interviews. All but one interviewer 
had extensive experience with valuation studies as they 
had previously worked as interviewers in the adult EQ-
5D-3L and EQ-5D-5L parallel valuation study in Hungary 
[7]. Interviewers received a standardised training on valu-
ation methods, the EQ-VT protocol and the quality con-
trol (QC) procedure. Each interviewer conducted 10 pilot 
interviews before the formal data collection commenced.

2.6  Quality Control

Both the DCE and cTTO surveys included a QC process 
developed for valuation studies of EuroQol instruments. In 
the DCE survey, the following QC rules were established 
[34, 35]:

(1) Speeding: respondents were required to spend at least 
150 s on completing the 18 (15 ‘real’ and 3 ‘dominant’) 
DCE pairs.

(2) Dominance test: respondents were expected to answer 
correctly to all three dominant pairs.
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Respondents failing any of the above tests were blocked 
from proceeding to the background questions and were 
excluded from the data analysis based on quality grounds. 
In the cTTO interviews, the standard QC procedure was 
followed to assess interviewers’ performance in terms of 
protocol compliance and interviewer effects [32]. Interviews 
were assessed against the following four QC criteria: (1) no 
explanation of the worse-than-dead format in the wheelchair 
task; (2) the interviewer spent less than 3 min on explain-
ing the wheelchair tasks; (3) the 10 ‘real’ health states were 
completed within less than 5 min; and (4) the worst health 
state was valued at least 5 years better than the health state 
valued as being the worst (‘33333 inconsistency’). Data 
quality was primarily monitored by one of the authors (F.R.) 
and discussed with the EQ-VT support team at 25, 50 and 
75% of the target sample size. The QC criteria for the cTTO 
tasks did not serve as exclusion criteria.

2.7  Data Analysis and Modelling

Respondents’ background characteristics were summarised 
using descriptive statistics. The value set was developed 
using both DCE and cTTO data. Following the interna-
tional valuation protocol [23], statistical modelling was 
conducted in two steps. First, the DCE valuation data 
were used to estimate the relative importance of domains 
and levels on a latent scale. The dependent variable was 
coded 1 for the chosen option (e.g. ‘A’) in each choice 
task and 0 for the other alternative (e.g. ‘B’). The models 
included main effect dummy-coded variables for level 2 
and level 3 problems in each domain, resulting in a total of 
10 parameters. DCE responses were analysed in a proba-
bilistic choice/random utility model framework (‘mlogit’ 
package in R), using both ‘conditional logit’ (fixed coef-
ficients) and ‘mixed logit’ (correlated random coefficients) 
variants [36]. Mixed logit is preferred over the conditional 
logit model as it allows for unobserved heterogeneity in 
individuals’ preferences over choice option characteristics 
[37]. Maximum likelihood estimation was implemented 
using the Broyden–Fletcher–Goldfarb–Shanno (BFGS) 
algorithm. Concerning the mixed logit model, uncon-
ditional likelihood values were approximated via 5000 
pseudo-random draws from the (supposedly normal) dis-
tribution of correlated random coefficients. Multiple cri-
teria were used in selecting between DCE models. These 
included theoretical considerations (e.g. accounting for 
preference heterogeneity), goodness of fit as measured 
by the log-likelihood value and the Bayesian information 
criterion (BIC), and prediction accuracy in terms of the 
mean absolute error (MAE) and mean square error (MSE) 
of the observed versus predicted choice probabilities for 
the 150 pairs. For the latter two, in both the conditional 
and mixed logit models, we used the following formulas: 

MAE = Σs|m(ps(A)) − Prs(A)|/S and MSE = Σs(m(ps(A)) 
− Prs(A))2/S, whereby S = 150 is the number of health 
state pairs involved in the DCE task, s is the index for 
identifying health state pairs, Prs(A) is the proportion of 
individuals who were presented health state pair s and 
chose option A, and m(ps(A)) is the mean estimated prob-
ability of choosing option A across individuals who were 
presented health state pair s, calculated according to each 
specific model version.

In the second step of modelling, the cTTO data were 
used for anchoring the best-performing DCE model onto 
the 0 (= dead) to 1 (= full health) scale. No respondents 
were excluded from the analysis of cTTO data. Respond-
ents who gave the same ‘1’ value to all health states (i.e. 
non-traders) were not excluded as we considered these 
valuations as the reflections of respondents’ true prefer-
ences. However, following previous valuation studies, 
responses flagged by participants on the feedback module 
were excluded from the data analysis [38]. Two different 
anchoring methods were tested to link DCE and cTTO 
data: worst health state anchoring and mapping [39]. For 
worst health state anchoring, we rescaled the regression 
coefficients for each level of each dimension in the DCE 
model by the ratio of the mean observed cTTO disutil-
ity of the worst health state (33333) to the latent scale 
DCE value thereof. For the mapping, the mean observed 
cTTO disutilities of the 10 health states were regressed on 
the latent scale DCE values thereof using an ordinal least 
squares regression. We tested the model with and without 
constant and selected the preferred model based on param-
eter significance and model fit (R-squared). The estimated 
regression coefficient (β) was used to rescale each regres-
sion coefficient of the best-performing DCE model.

The two anchoring approaches were compared by com-
puting MAE between predicted and mean observed cTTO 
utilities for the 10 health states and also separately for the 
three mild states. For all analyses, a p value < 0.05 was 
considered statistically significant. Statistical analyses were 
conducted in Stata 14 (StataCorp LLC, College Station, TX, 
USA) and R version 4.0.5 (R Core Team, Vienna, Austria).

3  Results

3.1  Respondent Characteristics

In total, 3273 individuals responded to the invitation to partici-
pate in the online DCE survey, 1251 (38.2%) of whom com-
pleted the survey. Of non-completers, 159 (7.9%) declined 
consent, 1518 (75.1%) belonged to a quota that was full, and 
345 (17.1%) dropped out or lost the internet connection. Of the 
1251 completers, 255 (20.4%) did not pass the QC criteria and 
thus were excluded. The majority of these respondents failed 
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the dominance test(s) (n = 219, 85.9%) [Online Resource 2]. 
Overall, 221 people were invited for the cTTO survey, 16 
(7.2%) of whom were unwilling to participate, 3 (1.4%) were 
not interviewed due to conflicting schedules, and 2 (0.9%) 
refused to engage in face-to-face interactions due to the coro-
navirus disease 2019 (COVID-19) pandemic. Thus, 996 and 
200 respondents from the DCE and cTTO surveys, respec-
tively, formed the final analytical samples for this study.

The sociodemographic and health-related characteristics 
of the samples are reported in Table 1. The DCE and cTTO 
samples were similar in most characteristics. The overall study 
population was closely representative of the general popula-
tion based on age, sex, geographical region, place of living, 
employment, and marital status; however, we had an overrep-
resentation of college/university-educated respondents.

3.2  Descriptive Statistics of the Composite Time 
Trade‑Off (cTTO) Utilities

Two (1.0%) of the 200 cTTO interviews were flagged on the 
QC criteria (one on wheelchair time and another on 33333 
inconsistency). There were two (1.0%) non-traders. A total 
of 40 (20.0%) individuals had at least one inconsistent cTTO 
response (18.0% related to moderate or severe health states, 
1.5% involving 33333 and 0.5% related to the mild states). 
Fifty-eight respondents (29.0%) flagged overall 68 (3.4%) 
cTTO responses on the feedback module that reduced the rate 
of inconsistency to 8.0% (all related to the moderate or severe 
states). The distribution of cTTO responses (after the feed-
back module) is plotted in Fig. 1. Overall, 13.0% of the 1932 
unflagged cTTO responses were at 1, 28.0% were worse than 
dead, and 2.7% were at − 1. The mean observed cTTO utili-
ties for the 10 health states ranged between 0.948 (11112) and 
−0.517 (33333) [Table 2].

3.3  Modelling Discrete Choice Experiment (DCE) 
Data

Both the conditional and mixed logit models resulted in 
larger utility decrements with more severe response levels 
in each domain (Table 3). In both models, the relative impor-
tance of domains by level 3 coefficients was having pain or 
discomfort > feeling worried, sad or unhappy > mobility 
> doing usual activities > looking after myself. The mixed 
logit model demonstrated considerably better goodness-of-
fit statistics and prediction accuracy, including higher (i.e. 
less negative) log-likelihood (− 6480 vs. − 5602) and lower 
BIC (13056 vs. 11830), MAE (0.0474 vs. 0.0348) and MSE 
(0.0040 vs. 0.0022). The mixed logit was selected as the 
final model based on its better fit indices, prediction accu-
racy and ability to account for preference heterogeneity.

3.4  Anchoring Onto cTTO Utilities

The ordinary least squares regression without constant was 
selected as the preferred mapping model to rescale the DCE 
model with model parameters and fit statistics as follows: 
β = − 0.09509 (SE 0.00201, p < 0.001), R-squared 0.996, 
model F test (1,9) 2230.36 (p < 0.001). The two anchoring 
approaches (worst health state anchoring and mapping) pro-
duced very similar models in terms of parameter estimates 
and prediction accuracy (Table 4). The predicted utility for 
the pits state was slightly lower (− 0.517 vs. − 0.485) and 
the proportion of health states with negative utilities was 
somewhat higher with worst health state anchoring than 
with mapping (13.2 vs. 12.3%). The agreement between the 
predicted and observed utilities is displayed in Fig. 2. The 
mapping approach, resulting in marginally better agreement 
with mean observed cTTO utilities as indicated by the lower 
MAE values both for all 10 health states (0.0486 vs. 0.0485) 
and the three mild states separately (0.0311 vs. 0.0298) 
was selected as the final value set. With the selected value 
set, utilities for the 243 EQ-5D-Y-3L health states ranged 
between − 0.485 (33333) and 1 (11111), with the utility of 
0.962 for the mildest impaired state (12111). The full set of 
the 243 predicted EQ-5D-Y-3L utilities is provided in Online 
Resource 3. For example, using the Hungarian value set, the 
predicted utility for the EQ-5D-Y-3L health state 12321 may 
be calculated as follows:

4  Discussion

In this study, we developed a national value set of the EQ-
5D-Y-3L for Hungary, derived from the Hungarian adult 
general population. This is the first value set for any generic 
preference-accompanied measure targeting younger popula-
tions in Hungary.

The Hungarian EQ-5D-Y-3L value set was estimated 
using a mixed logit model with random correlated coeffi-
cients, and mapping the resultant values onto the QALY 
scale. The domains with the largest utility decrements were 
‘having pain or discomfort’ and ‘feeling worried, sad or 
unhappy’. The domain of ‘looking after myself’ was associ-
ated with the smallest utility decrements, very likely because 
self-care may be interpreted differently in the case of a child 
due to the existing adult support network even for healthy 
children [21]. Although a direct comparison with the Hun-
garian adult EQ-5D-3L value set is limited due to the dif-
ferences in wording of descriptive systems, preference elici-
tation methods (adult: cTTO vs. youth: DCE and cTTO), 

U(12321) =1 +MO1 + LAM2 + UA3 + PD2 +WSU

1 = 1 + 0 − 0.038 − 0.252 − 0.133 + 0 = 0.577
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Table 1  Characteristics of the 
sample

Variables Reference 
 populationa

Total sample 
[n = 1196]

cTTO 
included 
[n = 200]

DCE 
included 
[n = 996]

DCE 
excluded 
[n = 255]

% n % n % n % n %

Sex
 Female 53.1 630 52.7 108 54.0 522 52.4 119 46.7
 Male 46.9 566 47.3 92 46.0 474 47.6 136 53.3

Age, years
 18–24 10.0 125 10.5 22 11.0 103 10.3 29 11.4
 25–34 15.2 188 15.7 31 15.5 157 15.8 52 20.4
 35–44 19.5 234 19.6 39 19.5 195 19.6 55 21.6
 45–54 16.0 198 16.6 31 15.5 167 16.8 45 17.6
 55–64 16.8 205 17.1 33 16.5 172 17.3 36 14.1
 65–74 13.0 159 13.3 25 12.5 134 13.5 30 11.8
 75+ 9.6 87 7.3 19 9.5 68 6.8 8 3.1

Highest level of education
 Primary school or less 45.4 276 23.1 57 28.5 219 22.0 66 25.9
 Secondary  schoolb 33.3 448 37.5 82 41.0 366 36.7 120 47.1
 College/university degree 21.3 472 39.5 61 30.5 411 41.3 69 27.1

Place of residence
 Capital 17.9 318 26.6 42 21.0 276 27.7 56 22.0
 Other town 52.6 608 50.8 96 48.0 512 51.4 130 51.0
 Village 29.5 270 22.6 62 31.0 208 20.9 69 27.1

Geographical region
 Central Hungary 30.4 427 35.7 49 24.5 378 38.0 72 28.2
 Western Hungary 30.2 357 29.8 85 42.5 272 27.3 64 25.1
 Eastern Hungary 39.5 412 34.4 66 33.0 346 34.7 119 46.7

Employment  statusc

 Employed 53.1 691 57.8 119 59.5 572 57.4 – –
 Retired 26.1 281 23.5 53 26.5 228 22.9 – –
 Disability pensioner 3.1 28 2.3 6 3.0 22 2.2 – –
 Student 3.1 91 7.6 17 8.5 74 7.4 – –
 Unemployed 4.7 61 5.1 2 1.0 59 5.9 – –
 Homemaker/housewife 1.0 44 3.7 3 1.5 41 4.1 – –

Parenting  statusd

 Not parent NA 497 41.6 78 39.0 419 42.1 – –
 Parent NA 699 58.4 122 61.0 577 57.9 – –
 Has child(ren) < 18 years of age NA 245 20.5 45 22.5 200 20.0 – –

Marital status
 Married 45.6 484 40.5 74 37.0 410 41.2 – –
 Domestic partnership 13.4 236 19.7 55 27.5 181 18.2 – –
 Single 18.5 259 21.7 37 18.5 222 22.3 – –
 Widowed 11.4 95 7.9 21 10.5 74 7.4 – –
 Divorced 11.1 96 8.0 8 4.0 88 8.8 – –
 Other – 26 2.2 5 2.5 21 2.1 – –

Self-perceived health status
 Excellent NA 102 8.5 35 17.5 67 6.7 – –
 Very good NA 321 26.8 69 34.5 252 25.3 – –
 Good NA 489 40.9 57 28.5 432 43.4 – –
 Fair NA 244 20.4 32 16.0 212 21.3 – –
 Poor NA 40 3.3 7 3.5 33 3.3 – –
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valuation perspective (adult for self vs. adult considering 
the health of a 10-year-old child) and data collection period 
(adult: pre-COVID vs. youth: during the pandemic), it is 
notable that in the Hungarian adult value set, the domains of 
mobility and self-care have the greatest utility decrements. 
Our results are similar in range and domain importance 
order to those reported from other European countries with 
EQ-5D-Y-3L value sets. In Hungary, the utility of the worst 
health state was − 0.485, compared with utilities of − 0.283 
in Germany [40], − 0.539 in Spain [34] and − 0.691 in Slo-
venia [41].

Following the EQ-5D-Y-3L international valuation pro-
tocol [23], we asked adults to complete the valuation tasks 
considering the health of a 10-year-old child. However, there 
may be systematic differences in preferences and value sets 
depending on who (e.g. adult vs. adolescent) and for whom 
(self vs. other, adult vs. child) values health states [42]. 
There is an increasing body of literature that suggests the 

cTTO composite time trade-off, DCE discrete choice experiment, NA not available
a Hungarian Central Statistical Office (KSH) Microcensus 2016
b With completed final examination
c The sum of the general population is < 100% owing to an ‘other’ category accounting for 8.9%
d Including biological, stepchildren and adopted children
e N = 19 refused to answer
f Reference values: Hungarian Central Statistical Office (KSH), Health at a Glance 2019

Table 1  (continued) Variables Reference 
 populationa

Total sample 
[n = 1196]

cTTO 
included 
[n = 200]

DCE 
included 
[n = 996]

DCE 
excluded 
[n = 255]

% n % n % n % n %

History of chronic  illnesse,f

 Yes 48.0 777 65.0 111 55.5 666 66.9 – –
 No 52.0 400 33.4 88 44.0 312 31.3 – –

Fig. 1  Distribution of observed cTTO utilities for the 10 EQ-5D-Y-3L 
health states. Responses flagged by respondents on the feedback mod-
ule are not included. cTTO composite time trade-off

Table 2  Observed summary 
statistics for the 10 EQ-5D-Y-3L 
health states (cTTO)

cTTO composite time trade-off, min minimum, max maximum, Q1 first quartile, Q3 third quartile, SD 
standard deviation, WTD worse than dead
a After excluding responses flagged by respondents in the feedback module

Health state na Mean SD Median Q1 Q3 Min Max WTD %

11112 200 0.948 0.068 0.950 0.900 1.000 0.700 1.000 0
11121 200 0.918 0.080 0.950 0.900 1.000 0.600 1.000 0
21111 200 0.938 0.080 0.950 0.900 1.000 0.600 1.000 0
22223 189 0.449 0.316 0.500 0.350 0.650 −0.800 1.000 8
22232 190 0.361 0.311 0.400 0.250 0.550 −0.800 1.000 9
31133 186 0.013 0.449 0.125 −0.300 0.350 −0.950 1.000 44
32223 184 0.219 0.389 0.300 0.050 0.500 −0.850 1.000 22
33233 194 −0.334 0.493 −0.450 −0.750 0.150 −0.950 1.000 65
33323 191 −0.237 0.491 −0.300 −0.650 0.200 −1.000 1.000 61
33333 198 −0.517 0.504 −0.725 −1.000 0.050 −1.000 1.000 72
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feasibility of including adolescents in valuation of the EQ-
5D-Y-3L [43–45]. This is also supported by evidence from 
valuation studies of other instruments, such as the CHU9D 
and vignette-based studies [46, 47]. In DCE studies with 
the EQ-5D-Y-3L in the UK, Spain, Germany and Slovenia, 
adolescents gave less importance to ‘doing usual activities’, 
‘having pain or discomfort’ and ‘feeling worried, sad or 
unhappy’ than adults valuing health states for a child [18, 
19]. Furthermore, the perspective is also challenging as there 
may be differences in the person respondents imagine (e.g. 
themselves as a child, their own child, another child they 
know, or no particular child) [42]. A recent study has shown, 
for example, that respondents are less willing to trade life-
years on behalf of others [22]. A promising new approach 
is to elicit preferences from a mixed sample of adults and 
adolescents [24].

There are numerous strengths of this study. The data collec-
tion was among the first wave of youth EQ-5D valuation studies 
conducted in over 10 countries, including Belgium, China, Ger-
many, Indonesia, Japan, The Netherlands, Slovenia and Spain 
[34, 40, 41, 48, 49]. Furthermore, a similar EQ-VT protocol 
and the same software and interviewers were used in this study 
as for the valuation of the adult EQ-5D-3L and EQ-5D-5L in 
Hungary in 2018–2019, maintaining methodological consist-
ency [7]. However, this study also has some limitations. First, 

preference data were collected during the COVID-19 pandemic 
with varying levels of stringency and vaccine availability during 
the study period. It is unknown if the pandemic had an impact 
on how the general population valued health states, in particu-
lar whether these utilities are different from pre-COVID utili-
ties and whether they will remain stable for the post-pandemic 
era. Findings from a recent study comparing EQ-5D-5L health 
state valuations (by using EQ VAS) before and during the pan-
demic in the UK suggest that COVID-19 may have affected 
health preferences among members of the general public [16]. 
Nevertheless, findings from EQVAS values may not be gen-
eralisable to cTTO utilities. Second, the online DCE survey 
may be subject to selection bias because digital literacy and 
internet access were prerequisites to participate in the study. 
Furthermore, 255 respondents were excluded from the DCE 
survey due to speeding or providing inconsistent responses 
which decision may be considered overly strict with fast deci-
sion makers and those susceptible for random mistakes. Third, 
despite the overall good representativeness and similarities in 
terms of sociodemographic characteristics, the DCE and cTTO 
samples differed in their recruitment and incentivisation strate-
gies and this may represent a further limitation. Fourth, the 
cTTO task involved one block of 10 health states that somewhat 
limited our options for modelling. Finally, in both the DCE and 
cTTO tasks, health states were valued considering the health 

Table 3  Results of DCE 
modelling

BFGS Broyden–Fletcher–Goldfarb–Shanno, BIC Bayesian information criterion, LAM looking after 
myself, MAE mean absolute error, MO mobility, MSE mean squared error, PD having pain or discomfort, 
SE standard error, UA doing usual activities, WSU feeling worried, sad or unhappy
a The mixed logit model with random correlated coefficients was estimated using 5000 pseudo-random 
draws and the BFGS optimisation algorithm
b p values were estimated for the difference from the previous level

Conditional logit model Mixed logit model with random-corre-
lated  coefficientsa

Estimate SE p valueb Estimate SE p  valueb

Parameters
 MO2 − 0.352 0.058 < 0.001 − 0.565 0.085 < 0.001
 MO3 − 1.594 0.088 < 0.001 − 2.698 0.150 < 0.001
 LAM2 − 0.241 0.048 < 0.001 − 0.398 0.080 < 0.001
 LAM3 − 1.148 0.068 < 0.001 − 1.983 0.128 < 0.001
 UA2 − 0.548 0.043 < 0.001 − 0.825 0.080 < 0.001
 UA3 − 1.561 0.061 < 0.001 − 2.650 0.129 < 0.001
 PD2 − 0.838 0.043 < 0.001 − 1.398 0.085 < 0.001
 PD3 − 2.687 0.068 < 0.001 − 5.056 0.194 < 0.001
 WSU2 − 0.503 0.044 < 0.001 − 0.872 0.080 < 0.001
 WSU3 − 1.808 0.058 < 0.001 − 3.214 0.132 < 0.001

Domain importance PD > WSU > MO > UA > LAM PD > WSU > MO > UA > LAM
Goodness of fit and prediction accuracy
 Log-likelihood − 6480 − 5602
 BIC 13056 11830
 MAE 0.0474 0.0348
 MSE 0.0040 0.0022
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of a 10-year-old child. Further research is warranted if such 
preferences are representative for the entire age range of the 
instrument (8–15 years) [50, 51].

5  Conclusions

This study provided a national value set of the EQ-5D-Y-3L 
for Hungary based on general adult population preferences. 
The value set allows to estimate utilities from EQ-5D-Y-3L 
responses and can be used for cost-utility analyses of health 
technologies for young populations. Given the widespread 
use and acceptance of the adult EQ-5D questionnaires by 
researchers, physicians, analysts and policymakers in health-
care in Hungary, it is hoped that the EQ-5D-Y-3L value set 
will soon become adopted by users.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40273- 022- 01190-2.

Table 4  Anchoring DCE onto 
cTTO utilities

cTTO composite time trade-off, DCE discrete choice experiment, IQR interquartile range, MAE mean abso-
lute error, SD standard deviation, WTD worse than dead

DCE anchored at the worst 
health state (33333)

DCE mapped 
onto cTTO (value 
set)

Mobility
 Some problems walking about − 0.055 − 0.054
 A lot of problems walking about − 0.262 − 0.257

Looking after myself
 Some problems washing or dressing − 0.039 − 0.038
 A lot of problems washing or dressing − 0.193 − 0.189

Doing usual activities
 Some problems doing usual activities − 0.080 − 0.078
 A lot of problems doing usual activities − 0.258 − 0.252

Having pain or discomfort
 Some pain or discomfort − 0.136 − 0.133
 A lot of pain or discomfort − 0.492 − 0.481

Feeling worried, sad or unhappy
 A bit worried, sad or unhappy − 0.085 − 0.083
 Very worried, sad or unhappy − 0.312 − 0.306

MAE (predicted vs. observed)
 All states 0.0486 0.0485
 Mild states 0.0311 0.0298

Utilities
 U (mildest not 11111) 0.961 0.962
 U (33333) − 0.517 − 0.485
 Mean utility (SD) 0.363 (0.303) 0.376 (0.297)
 Median utility (IQR) 0.385 (0.437) 0.398 (0.427)
 N (%) of health states WTD (of 243) 32 (13.2) 30 (12.3)

Fig. 2  Agreement between predicted and observed utilities. cTTO 
composite time trade-off, DCE discrete choice experiment

https://doi.org/10.1007/s40273-022-01190-2
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