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Abstract
Introduction  The EQ-5D-Y-3L is a generic measure of health-related quality of life in children and adolescents. Although 
the Brazilian-Portuguese EQ-5D-Y-3L version is available, there is no value set for it, hampering its use in economic evalu-
ations. This study aimed to elicit a Brazilian EQ-5D-Y-3L value set based on preferences of the general adult population.
Methods  Two independent samples of adults participated in an online discrete choice experiment (DCE) survey and a 
composite time trade-off (cTTO) face-to-face interview. The framing was “considering your views for a 10-year-old child”. 
DCE data were analyzed using a mixed-logit model. The 243 DCE predicted values were mapped into the observed 28 cTTO 
values using linear and non-linear mapping approaches with and without intercept. Mapping approaches’ performance was 
assessed to estimate the most valid method to rescale DCE predicted values using the model fit (R2), Akaike Information 
Criteria (AIC), root mean squared error (RMSE), and mean absolute error (MAE).
Results  A representative sample of 1376 Brazilian adults participated (DCE, 1152; cTTO, 211). The linear mapping without 
intercept (R2 = 96%; AIC, − 44; RMSE, 0.0803; MAE, − 0.0479) outperformed the non-linear without intercept (R2 = 98%; 
AIC, − 63; RMSE, 0.1385; MAE, − 0.1320). Utilities ranged from 1 (full health) to − 0.0059 (the worst health state). High-
est weights were assigned to having pain or discomfort (pain/discomfort), followed by walking about (mobility), looking 
after myself (self-care), doing usual activities (usual activities), and feeling worried, sad, or unhappy (anxiety/depression).
Conclusion  This study elicited the Brazilian EQ-5D-Y-3L value set using a mixed-logit DCE model with a power parameter 
based on a linear mapping without intercept, which can be used to estimate the quality-adjusted life-years for economic 
evaluations of health technologies targeting the Brazilian youth population.
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Key Points for Decision Makers 

This study developed a national value set of the EQ-
5D-Y-3L from the Brazilian population of adults.

The EQ-5D-Y-3L value set allows to calculate the qual-
ity-adjusted life-years in economic evaluations investi-
gating health technologies for children and adolescents 
in Brazil.

This is the first study to estimate the EQ-5D-Y-3L value 
set in North, Central, and South America.

1  Introduction

There has been an increasing growth of interest in the 
development of generic preference-based measures spe-
cific to children and adolescents in the last decades [1, 2]. 
Among these instruments, the Adolescent Health Utility 
Measure (AHUM) [3], Assessment of Quality of Life-6 
Dimensions (AQoL-6D) [4], Child Health Utility 9 Dimen-
sions (CHU9D) [5], EQ-5D-Y-3L [6], Health Utility Index 
2 (HUI2) [7], and Health Utility Index 3 (HUI3) [8] are 
some examples available in the literature. The EQ-5D-Y-3L 
is a generic instrument developed by the EuroQol Group to 
measure health-related quality of life (HRQoL) in children 
and adolescents aged 8–15 years old [6, 9]. This instrument 
was adapted from the adult instrument EQ-5D-3L, but with 
appropriate wording for children and adolescents [6, 10]. Its 
scoring system is based on value sets, which allow utilities 
to be calculated for conducting economic evaluations [11]. 
In addition, according to the literature, this instrument has 
been one of the most used in children and adolescents  [12].

The process of recommendations for coverage and reim-
bursement for new medicines, devices, equipment, or inter-
ventions in the Brazilian Unified Health System (SUS) is 
conducted by the National Commission for Technology 
Incorporation, called CONITEC in Brazil [13]. This com-
mission (that responds to the Ministry of Health) advises 
on incorporation, exclusion, or alteration based on health 
technology assessment (HTA) for adults and children, which 
includes measures of safety, efficacy, effectiveness, and cost-
effectiveness [13]. The Brazilian Health Technology Assess-
ment guideline recommends that cost-utility analysis using 
quality-adjusted life-years (QALYs) are employed as the 
main outcome [14–16]. However, the HTA recognizes that 
making decisions in the health system for adults and children 
should not be based only considering the QALYs, as other 
factors beyond this one are also relevant, including safety, 

efficacy, evidence, and other aspects (social, economic, and 
organizational) [15, 16]. The commission formulate recom-
mendations for clinical protocols and therapeutic guide-
lines to be published through legal documents, including 
economic analysis guidelines publicly available [15, 16]. 
Since the introduction of the policy (April 2022) when eco-
nomic evaluation became mandatory for decision-making 
related to the incorporation of health technologies in the 
Brazilian Public Healthcare System [17], there were 123 
recommendations (76 for incorporations and 47 for nonin-
corporations) made by the commission [18]. The updated 
numbers of health technologies submitted to the commis-
sion in the Brazilian Unified Health System can be found 
elsewhere [18]. Furthermore, in November 2022, the Min-
istry of Health established a cost-effectiveness threshold of 
US$ 15,834.49 (R$40,000 Brazilian real) per QALY gained 
for health decision-making by the National Commission for 
Technology Incorporation—an alternative threshold  [val-
ued up to US$ 47,503.47 (R$120,000)] be considered for 
children and adolescents’ health conditions [15, 19]. This 
cost-effectiveness willingness to pay threshold represents a 
significant advancement for healthcare in Brazil, as it pro-
vides an additional parameter for the incorporation of new 
technologies [15]. QALYs is a measure that combines length 
of life and quality of life, and it can be calculated using a 
preference-based measure of health-related quality of life 
to describe patients’ health states [20–23]. These patients’ 
health states are converted into utilities using national value 
sets [14, 21–23]. Utilities represent individuals’ preferences 
for a given health state anchored on a scale between 0 (rep-
resenting “dead”) and 1 (representing “full health”), with 
negative values representing a specific health state named 
“worse than dead” [21].

There are a few valuation methods to elicit preferences, 
such as visual analog scale [24], discrete choice experiment 
(DCE) [25], time trade-off (TTO) [26], and standard gamble 
[27]. Over the last decades, these valuation methods have 
been investigated and used to elicit the preferences, espe-
cially in adults, with the TTO being the main method used 
for the EQ-5D [28]. However, although these methods are 
considered robust and mature for the adult population, the 
valuation methods for children and adolescents seems to 
present unique challenges, as the methods are emergent and 
still evolving [29, 30]. The International Valuation Protocol 
of the EQ-5D-Y-3L is a first step in setting out the minimum 
requirements, but it is also expected that the learnings and 
findings from valuation studies will possibly provide method 
updates in the future [29]. Thus, it is important to under-
stand the complexity of eliciting preferences and valuing 
health states for children and adolescents underscoring the 
importance of the use of appropriate methods to estimate it 
[31]. The main challenges are related to how well children 
and adolescents understand the tasks from the taxpayer’s 
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perspective, as the values are used to inform health tech-
nology assessment and resources allocation [30]. Whereas 
for adults the challenge is to imagine being in a child's 
health state, for children it can be challenging to under-
stand abstract concepts, hypothetical scenarios, or trade-
offs between health states. Furthermore, there are ethical 
implications in asking children and adolescents about health 
states worse than “dead” [32, 33]. Therefore, the EuroQol 
Group has developed a protocol for valuing the EQ-5D-Y-
3L, which involves adults completing valuation tasks, from 
a perspective of what they would prefer for a 10-year-old 
child [10, 26, 30, 34].

In contrast to the valuation methods of the EQ-5D-5L, the 
EQ-5D-Y-3L valuation consists of a two-step approach: an 
online DCE to estimate the relative importance of the levels 
and dimensions of the EQ-5D-Y-3L and collecting com-
posite time trade-off (cTTO) in a smaller sample to anchor 
the DCE values onto 1 (full health) or 0 (dead) [30]. In the 
cTTO, a conventional TTO is used to value the health states 
considered better than dead and a lead-time TTO is used to 
value the health states considered worse than dead (negative 
values) [30]. Several countries such as Japan [35], Indone-
sian [36], Hungary [37], the Netherlands [38], Slovenia [39], 
Germany [40], Belgium [41], Spain [42], and China [43] 
also developed their EQ-5D-Y-3L value sets using the mini-
mum requirements of International Valuation Protocol with 
different anchoring methods such as just the worst health 
state, hybrid modelling or mapping approaches. The Inter-
national Valuation Protocol provides guidelines that serve 
as minimum requirements for valuing EQ-5D-Y-3L. Each 
respondent should complete 15 pairs of the DCE from 150 
pairs distributed over 10 blocks with a minimum sample size 
of 1,000 respondents. For the cTTO, the interview should 
collect ten cTTO tasks/health states with 200 respondents 
[30]. Furthermore, authors can determine to have larger sam-
ples or even use more than those ten health states suggested 
for the cTTO, by the International Valuation Protocol. Dif-
ferent from the study conducted in Germany that considered 
ten health states, studies from Japan, China, Netherlands, 
and Indonesia considered adding more health states in the 
cTTO aiming to improve the estimate of the DCE-cTTO 
relationship [35, 36, 38, 40, 43].

In Brazil, only the EQ-5D-3L value set is available and 
the 243 health states of the EQ-5D-3L instrument were 
based on a sample of 3,362 literate individuals aged between 
18-64 years old who lived in an urban area [44, 45]. There 
is no value set available for the EQ-5D-Y-3L in the Brazil-
ian population that would allow to calculate the QALYs in 
economic evaluation. Therefore, this valuation study aimed 
to develop the value set of the EQ-5D-Y-3L instrument for 
Brazilian children and adolescents.

2 � Methods

2.1 � Study Design

This valuation study was conducted following the Interna-
tional Valuation Protocol of the EQ-5D-Y-3L and reported 
according to the Checklist for Reporting Valuation Studies 
of the EQ-5D (CREATE) [30, 46]. Details of the CREATE 
can be found in the Supplementary Information 1. A two-
step valuation approach using independent surveys with dif-
ferent samples and modes of administration was conducted 
in this study: an online structured self-completed survey 
with discrete choice experiment                    (DCE) tasks 
and face-to-face computer-assisted personal interviews with 
cTTO tasks. The language of DCE and cTTO surveys was 
Brazilian Portuguese. Both surveys included information 
on the study, informed consent, three introductory ques-
tions (i.e., age, gender, and experience with severe illness), 
the self-reported version of the EQ-5D-Y-3L, the valuation 
task, feedback questions, and complementary questions 
(e.g., educational level, marital status, socioeconomic level, 
religious beliefs, general health, health conditions, and pain 
conditions).

This study was approved by the Human Ethics Committee 
of the Universidade Cidade de São Paulo (UNICID) (CAAE: 
45241321.6.0000.0064). DCE and cTTO surveys were con-
ducted in a sample of adults aged 18 years or above from 
the general population who provided informed consent to 
participate in this study. The respondents were adults asked 
to do the tasks considering a child’s perspective (i.e., adults 
imagined the health state of a 10-year-old child). This choice 
was made on the basis of previous studies to possibly avoid 
ethical issues associated with the consideration of dead if a 
sample of children was used  [27, 44].

2.2 � EQ‑5D‑Y‑3L

This study used the Brazilian Portuguese version of the EQ-
5D-Y-3L [6]. The EQ-5D-Y-3L is a child-friendly version 
adapted from the EQ-5D-3L instrument for measuring gen-
eral health-related quality of life. The EQ-5D-Y-3L is com-
posed of two parts: a descriptive system and a Visual Analog 
Scale (EQ-VAS). The descriptive system consists of five 
dimensions with appropriate age wording: walking about 
(mobility), looking after myself (self-care), doing usual 
activities (usual activities), having pain or discomfort (pain/
discomfort), and feeling worried, sad, or unhappy (anxiety/
depression). Each dimension has three levels of severity: 
(1) no problems/no pain or discomfort/not worried, sad, or 
unhappy; (2) some problems/some pain or discomfort/a bit 
worried, sad, or unhappy; and (3) a lot of problems/a lot of 
pain or discomfort/very worried, sad, or unhappy [6]. The 
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responses generate a five-digit numeric code that expresses 
the child’s health state ranging from 11111 (full health, rep-
resenting no problems in any domain) to 33333 (the worst 
health state, representing a lot of problems in all domains), 
totalizing 243 health states. The EQ-VAS ranges from 0 
to 100, where 0 represents “the worst health state you can 
imagine” and 100 represents “the best health state you can 
imagine” [6].

2.3 � Valuation tasks

The DCE and cTTO tasks were conducted using the Euro-
Qol Valuation Technology (EQ-VT) software (v2.1) [28]. 
Two valuation methods were used in this study: DCE and 
cTTO. The DCE and cTTO tasks were collected in two sam-
ples considering the perspective of the respondents for a 
10-year-old child. In the DCE tasks, respondents expressed 
their preference between two different EQ-5D-Y-3L health 
states, classified as options A or B, and no specification of 
the duration of living in the health states was included [30].

The cTTO task consisted of a conventional time trade-
off to elicit values for the health states considered “better 
than dead” (i.e., 10-year time trade-off) and a lead-time to 
elicit values for the states considered “worse than dead” [47] 
(i.e., 20-year time trade-off, 10 years in full health followed 
by 10 years in the health state), in which, the lowest trad-
able time trade-off was 6 months. Thus, respondents were 
asked to trade-off life-years in one hypothetical situation to 
identify the number of life-years in full health, where they 
would be indifferent for a kid to be living a shorter period 
of life-years in full health and a longer period of life-years 
in a specific health state [26, 30]. In this hypothetical situa-
tion, the respondent can prefer “life A,” “life B,” or consider 
“life A and B about the same” [26]. “Life A” corresponds to 
living with full health for a few years before death, and “life 
B” corresponds to living with full health before living a few 
years in a hypothetical health state from the EQ-5D-Y-3L 
before death [26]. Depending on the answer, the time of full 
health in “life A” changed, and the task finished when the 
respondent answered that “life A and B are about the same” 
(i.e., respondent’s point of indifference).

2.4 � Health State Selection

The DCE design consisted of 150 pairs of health states dis-
tributed over 10 blocks of 15 pairs. Each respondent was ran-
domly allocated to complete one of the ten blocks. The order 
of the health state pair presentation and right/left presenta-
tion was randomized in each block. A two-dimension over-
lap was imposed for all pairs. Thus, the health states in each 
pair presented two dimensions with the same level of sever-
ity and three dimensions with different levels of severity. 
To help responders identify the differences between health 

states and reduce attribute non-attendance, a bold font was 
applied in the dimensions with level overlap [48]. The bold 
font was used as there is no color coding in the International 
Valuation Protocol [30]. Each respondent also completed 
three fixed dominant pairs for quality control. These domi-
nant pairs were presented in the first pair, in the last pair, 
and at a random point. A dominant pair represents the health 
state that was always obviously better than the other (e.g., 
three dimensions with equal severity levels and two with 
worse severity levels). Thus, each respondent completed a 
total of 18 DCE tasks (15 health state pairs for valuation 
and three dominant pairs for quality control that were exten-
sions of minimum requirements of the International Valu-
ation Protocol). As DCE generates values on a latent scale, 
another valuation method is needed to anchor the utilities 
ranging from 1 to 0, where 1 represents “full health”, 0 rep-
resents “dead”, and negative values represent health states 
considered “worse than dead” [30]. The anchored utilities 
were developed through the cTTO task. The samples of the 
DCE and cTTO tasks were different, and those answering 
one did not participate in the other.

In the cTTO design, an orthogonal design including 18 
health states was used [49, 50]. In addition to the orthogonal 
array, we considered the worst health state (33333), five mild 
health states (21111, 12111, 11211, 11121, and 11112), and 
four moderate health states to maintain near-orthogonality. 
In this study, the cTTO design consisted of 28 health states 
divided into 3 blocks of 10 health states (i.e., 9 health states 
per block, and the worst health state “33333” were included 
in all blocks). At least one mild health state was included in 
each block. Each respondent was randomly allocated to com-
plete one of the three blocks. The order of the health states 
was also randomized. Before respondents completed the ten 
health states for the valuation study, each respondent valued 
two wheelchair examples considering a situation better than 
dead and another worse than dead, as well as three health 
states: a mild (21112), a severe (32323), and a health state 
difficult to imagine (13311). After the cTTO tasks, a ranking 
with all ten health states was presented to the respondents as 
an opportunity to verify if they agree with the rank ordering 
that is inferred from their responses. If necessary, incon-
sistencies flagging one or more cTTO valuations could be 
detected at this stage [51]. The average time for completing 
the cTTO task was around 60 min.

2.5 � Sampling, Recruitment, and Data Collection

The International Valuation Protocol for the EQ‐5D‐Y‐3L 
[30] recommends sample sizes of 1000 respondents for the 
DCE survey and 200 respondents for the cTTO survey. For 
the DCE, the respondents were recruited from general popu-
lation, considering the proportional distribution of Brazilian 
regions according to the Brazilian Institute of Geography and 
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Statistics (Instituto Brasileiro de Geografia e Estatística—
IBGE) data (i.e., of the total sample, 8.9% were recruited 
from north region, 27% from northeast region, 7.8% from 
central-west region, 14.3% from south region, and 42% from 
southeast region) [52]. For the cTTO, the respondents were 
recruited from the general population in three urban centers 
from three Brazilian states: Sao Paulo (69.5% of the total 
sample, representing the southeast region), Rio Grande 
do Sul (17% of the total sample, from Rio Grande do Sul, 
representing the south region), and Ceara (27% of the total 
sample, representing the northeast region) states [52]. The 
total population from all these three urban centers represents 
31.6% of the whole Brazilian population. Additionally, the 
population from Sao Paulo consisted of 45.5% immigrants 
from other Brazilian states, showing good cultural represent-
ativeness from different states of Brazil [53]. Furthermore, 
quotas were used for age (18–24 years, 25–34 years, 35–44 
years, 45–54 years, 55–64 years, > 65 years), sex (male 
and female), educational level (primary, middle, and high), 
and socioeconomic level based on the household income 
per month according to the Brazilian Association of Survey 
Companies  [classification ranges from A to D/E, as A rep-
resents a household higher than $9678 (R$25,000)/month 
and D/E represents a household lower than $278 (R$719)/
month]  [54]. All quotas were considered for the recruitment 
of both surveys (DCE and cTTO).

Respondents were invited through a recruitment panel 
company for both surveys (DCE and cTTO). In the DCE 
approach, the respondents received a unique link by e-mail 
to access the DCE task. In the cTTO, the respondents were 
asked to attend a face-to-face interview at the local univer-
sity according to their geographical location (e.g., Univer-
sidade Cidade de São Paulo in the Southeast region; Uni-
versidade Federal de Ciências da Saúde de Porto Alegre in 
the South region; and Universidade Federal do Ceará in the 
Northeast region). The interviews were conducted in private 
rooms and the respondents received a compensation for their 
transport and a food voucher.

The cTTO interviews were conducted by five interview-
ers, all of them working in research positions in the health 
area. Principal investigators of this study (GCM and TPY) 
received training from the EuroQol group on the valuation 
methods, EQ-VT protocol, and the quality control procedure. 
After the training, each principal investigator conducted 
ten pilot interviews with family and friends before offer-
ing standardized training for the interviewers. Interviewers 
received a 1-day hybrid training and a written script on the 
cTTO approach in Brazilian Portuguese. After the interview-
ers’ training, each interviewer conducted 10 pilot interviews 
with family and friends followed by 20 pilot interviews with 
the general population (assuring diverse socioeconomic and 
level educational background) before the data collection 
commenced. Although not all interviewers conducted 40 

interviews in data collection because they were in Ceara and 
Rio Grande do Sul states (which needed a smaller number of 
interviews compared Sao Paulo state), our three interviewers 
from Sao Paulo state  [CMES (n = 50), (VSS n = 49), and 
GCM (n = 40)] completed the interviews. Our interviewers 
had intensive training in conducting more pilot interview-
ers when compared to other conventional studies, and the 
data collection started when we reached an adequate qual-
ity of the interviewers following the quality control criteria 
from the EuroQol. Thus, we ensured that all interviewers 
(background in health area) had sufficient training and were 
guided by the principal investigators and also by the Euro-
Qol group to maintain the quality of the interviews. Dur-
ing the pilot interviews and data collection, the interview-
ers shared their experiences as a group, and the principal 
investigators provided daily feedback on their performance. 
During data collection period, each interviewer performed 
a maximum of ten interviews per week to not overload the 
capacity of each interviewer. Data collection of the DCE 
and cTTO was performed from October to December 2022.

2.6 � Quality Control

According to recommendations from previous studies, 
all respondents in the DCE tasks who failed in any of the 
three dominant tasks (i.e., respondents preferred the obvi-
ously worse health state), and those “fast respondents” (i.e., 
respondents completed the DCE survey in less than 150–8.3 
s/DCE task) were excluded from the final sample [28, 39, 
51].

The quality control process consists of two main steps: 
(1) ensuring the protocol compliance and (2) investigating 
the presence of interviewer effects. In the first step (protocol 
compliance), we assessed four main criteria: (1) whether 
there was no explanation of the worse than dead task (lead-
time) on the wheelchair example to each respondent; (2) 
whether a short time was spent on explaining the wheelchair 
examples (less than 3 min); (3) whether a short time was 
spent to complete all cTTO tasks (less than 5 min total time 
for completing the ten health states); and (4) whether there 
was any inconsistency in the cTTO responses (i.e., 33333 
should be the lowest or at least 0.5 value higher than the 
health state with the lowest value) [51]. If at least one of 
the four criteria was met, the interview was flagged as an 
indication of potential poor quality. In the second step (pres-
ence of interviewer effects), we have monitored interviewer 
effects to ensure the data quality. The quality of the cTTO 
data was assessed every ten completed interviews (by each 
interviewer), using the quality control process defined by the 
EuroQol group [51]. The quality control process assesses 
interviewers’ performance related to interviewer effects and 
cTTO protocol compliance. Every week the data quality was 
discussed with the EQ-VT support team until completing 
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Table 1   Characteristics of respondents

Variables cTTO sample 
(n = 211)

DCE 
sample (n = 
1152)

Age (years), mean (SD) 42 (15.3) 39.9 (12.4)
Gender, n (%)
 Female 115 (54.5) 577 (50.1)
 Male 95 (45.0) 572 (49.6)
 Other 1 (0.5) 3 (0.3)

Marital statusa

 Single 95 (45.0) 448 (39.8)
 Living together 23 (10.9) 129 (11.5)
 Married 64 (30.3) 425 (37.8)
 Separated 5 (2.4) 31 (2.8)
 Divorced 16 (7.6) 76 (6.8)
 Widow(er) 8 (3.8) 16 (1.4)

Educational level, n (%)a

 Low 9 (4.3) 38 (3.4)
 Moderate 95 (45) 446 (39.7)
 High 107 (50.7) 641 (56.9)

Region, n (%)
 South 34 (16.1) 165 (14)
 Southeast 150 (71.1) 484 (42)
 North 0 103 (9)
 Northeast 27 (12.8) 311 (27)
 Central west 0 90 (8)

Socioeconomic level, n (%)b

 Class A1/A2 64 (30.4) 305 (27.2)
 Class B1 76 (36.0) 346 (30.8)
 Class B2 43 (20.4) 254 (22.6)
 Class C1 24 (11.4) 140 (12.5)
 Class C2 2 (0.9) 35 (3.1)
 Class D/E 2 (0.9) 43 (3.8)

Religion, n (%)c

 Agnostic 16 (7.6) 50 (4.4)
 Buddhism 2 (0.9) 3 (0.3)
 Ecumenical 2 (0.9) 2 (0.2)
 Umbandista/candomblé 10 (4.7) 10 (0.9)
 Wicca 0 1 (0.1)
 Islam 0 2 (0.2)
 Rationalism 0 1 (0.1)
 Jewish 0 1 (0.1)
 Catholic 82 (38.9) 403 (35.9)
 Protestantism 62 (29.5) 315 (28.0)
 Adventism 1 (0.5) 17 (1.5)
 Anglicanism 3 (0.3)
 Mormonism 2 (0.9) 3 (0.3)
 Eastern Orthodox Church 0 5 (0.4)
 Jehovah's Witnesses 0 29 (2.6)
 Spiritualism 14 (6.6) 97 (8.6)
 Atheism 5 (2.4) 35 (3.1)
 Do not want to declare 15 (7.1) 145 (12.9)

Table 1   (continued)

Variables cTTO sample 
(n = 211)

DCE 
sample (n = 
1152)

Experienced serious illness, n (%)
 In yourself
 Yes 113 (53.5) 258 (22.4)
 No 98 (46.5) 894 (77.6)
 In your family
 Yes 158 (74.9) 759 (65.9)
 No 53 (25.1) 393 (34.1)
 In caring for others
 Yes 59 (28.0) 322 (27.9)
 No 152 (72.0) 830 (72.1)

Overall health, n (%)c

 Very good 61 (28.9) 276 (24.6)
 Good 104 (49.3) 605 (53.9)
 Neither good or bad 39 (18.5) 208 (18.5)
 Bad 5 (2.4) 30 (2.7)
 Very bad 2 (0.9) 3 (0.3)

Health problems, n (%)c

 None 137 (64.9) 766 (68.3)
 Metabolic disorder 18 (8.5) 85 (7.6)
 Cancer 2 (0.9) 11 (1.0)
 HIV 1 (0.5) 2 (0.2)
 Rheumatological diseases 9 (4.3) 65 (7.8)
 Neurological diseases 3 (1.4) 19 (1.7)
 Respiratory diseases 7 (3.3) 38 (3.4)
 Cardiovascular diseases 35 (16.1) 58 (5.2)
 Mental disorders 7 (5.2) 34 (3.0)
 Eye Disorders 1 (0.5) 11 (1.0)
 Gastrointestinal diseases 2 (0.9) 17 (1.5)
 Hearing loss 0 2 (0.2)
 Thyroid diseases 5 (2.4) 8 (0.7)
 Urologic diseases 5 (2.4) 10 (0.9)
 Osteoporosis 1 (0.5) 1 (0.1)

Pain condition, n (%)c

 None 134 (63.5) 662 (59.0)
 Fibromyalgia 4 (1.9) 29 (2.6)
 Migraine/headache 20 (9.5) 255 (22.7)
 Irritable bowel syndrome 1 (0.5) 41 (3.6)
 Thoracic/low back pain 23 (10.9) 137 (12.2)
 Neck pain 8 (3.8) 58 (5.2)
 Bursitis/tendinitis 2 (0.9) 13 (1.1)
 Muscle pain and cramp 0 7 (0.6)
 Knee pain 13 (6.2) 9 (0.8)
 Leg pain 4 (1.9) 6 (0.5)
 Abdominal pain 3 (1.4) 5 (0.4)
 Feet pain 2 (0.9) 3 (0.3)
 Arm/shoulder pain 4 (1.9) 4 (0.4)
 Carpal tunnel syndrome/hand pain 0 3 (0.3)
 Hip pain 2 (0.9) 3 (0.3)
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cTTO data collection. After EQ-VT support team consid-
erations, every week, the principal investigators discussed 
feedback on the performance and quality of the interviews 
with each interviewer to improve their skills.

2.7 � Data Analysis and Modeling

All statistical analyses were conducted with STATA v.15 
(StataCorp, College Station, Texas, USA). Descriptive 
analysis was used to describe the characteristics of the 

Table 1   (continued)

Variables cTTO sample 
(n = 211)

DCE 
sample (n = 
1152)

 Temporomandibular pain 0 2 (0.2)

cTTO composite time trade-off, DCE discrete choice experiment, SD 
standard deviation; n (%), number absolute and percentage.
a DCE sample, 1125
b DCE sample, 1123
c DCE sample, 1122

Table 2   EQ-5D-Y-3L responses for the DCE and cTTO samples

cTTO composite time trade-off; DCE, discrete choice experiment; 
EQ-VAS, visual analog scale; n = sample size; n (%), number abso-
lute and percentage

EQ-5D-Y-3L cTTO 
sample (n = 
211)

DCE 
sample (n = 
1152)

Mobility (walking about), n (%)
 No 172 (81.5) 1015 (88.1)
 Some 37 (17.6) 129 (11.2)
 A lot of 2 (0.9) 8 (0.7)

Looking after myself, n (%)
 No 208 (98.6) 1101 (95.6)
 Some 3 (1.4) 49 (4.2)
 A lot of 0 2 (0.2)

Doing usual activities, n (%)
 No 180 (85.3) 972 (84.4)
 Some 28 (13.3) 173 (15.0)
 A lot of 3 (1.4) 7 (0.6)

Having pain or discomfort, n (%)
 No 132 (63.6) 590 (51.2)
 Some 73 (34.6) 543 (47.1)
 A lot of 6 (2.8) 19 (1.7)

Feeling worried, sad, or unhappy, n (%)
 Not 119 (56.4) 496 (43.1)
 A bit 82 (38.9) 590 (51.2)
 Very 10 (4.7) 66 (5.7)

EQ-VAS 81.6 (16.7) 80.0 (17.2)
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respondents, the descriptive system of the EQ-5D-Y-3L, 
the EQ-VAS, and the cTTO values. Statistical analyses 
were conducted in two steps. In the first step, two different 
models were used to estimate the DCE values on a latent 
scale derived from the DCE responses, namely (1) a con-
ditional logistic model and (2) a mixed-logit model. The 
DCE model was estimated using a mixed-logit model as it 
handles unobserved preferences heterogeneity by allowing 
the model parameters to vary across individuals [55]. The 
dependent variable was coded as 1 for the chosen option in 
each DCE task (e.g., ‘life A’) or as 0 for the alternative (e.g., 
‘life B’). Dummy variables for response levels 2 and 3 in 
each EQ-5D-Y-3L dimension were included as covariates in 
both models. Bayesian Information Criteria (BIC) was used 
to select the best DCE model [56]. The coefficients derived 

from both models were used to calculate the predicted DCE 
values for all 243 health states of the EQ-5D-Y-3L (i.e., the 
DCE values).

In the second step, a mapping function was used to map 
the predicted DCE values onto the mean observed cTTO 
values for the 28 health states in the cTTO design exploring 
two mapping approaches: linear mapping (Eq. 1) and non-
linear mapping (Eq. 2). The mapping function consisted of 
a regression model to identify the relationship between the 
predicted DCE values for the 243 health states and the mean 
observed cTTO values for the 28 health states considered in 
the cTTO survey design [36, 37, 57].

“VcTTOh” is the mean observed cTTO value for health 
state “h”, “VDCEh” is the predicted DCE value for the same 
health state “h”, “γ0” is the regression intercept, “γ1” is the 
slope between the cTTO and DCE values, and “δ” is a power 
parameter that may adjust for any possible non-linearity in 
the relationship between cTTO and DCE data. Linear and 
non-linear mapping models with and without intercept 
(including or excluding γ0, respectively) were applied. We 
structured the cTTO and DCE values as “disutilities” instead 
of “utilities” to facilitate the analysis (i.e., the cTTO and 
DCE values were scaled with 0 being the lowest value and 
least disutility, and the other values that were positive indi-
cated greater disutility). To estimate the utilities of the 243 
EQ-5D-Y-3L health states, we rescaled the coefficients of 
both DCE models based on rescaling parameters (i.e., the 
coefficients of the mapping approaches were considered with 
and without intercept) [58]. The intercept in the mapping 

(1)V
cTTOh

= �
0
+ �

1
V
DCEh

(2)V
cTTOh

= �
0
+

(

�
1
V
DCEh

)�Fig. 1   The density distribution of the 28 observed composite time 
trade-off (cTTO) values

Table 4   Discrete choice experiment models

BIC Bayesian Information Criteria, 95% CI 95% Confidence Interval, SE Standard Error

EQ-5D-Y-3L level Conditional logistic regression model Mixed logit model

Coefficients SE 95% CI p value Coefficients SE 95% CI p value

Mobility 2 − 0.803 0.040 − 0.881 to −  0.724 < 0.001 − 0.998 0.058 − 1.112 to −  0.885 < 0.001
Mobility 3 − 1.451 0.050 − 1.549 to −  1.353 < 0.001 − 1.827 0.074 − 1.972 to −  1.682 < 0.001
Self-care 2 − 0.677 0.030 − 0.736 to −  0.618 < 0.001 − 0.820 0.044 − 0.907 to −  0.733 < 0.001
Self-care 3 − 1.177 0.042 − 1.259 to −  1.095 < 0.001 − 1.525 0.059 − 1.641 to −  1.409 < 0.001
Usual activities 2 − 0.662 0.030 − 0.720 to −  0.604 < 0.001 − 0.8261 0.043 − 0.9101 to −  0.741 < 0.001
Usual activities 3 − 1.144 0.037 − 1.217 to −  1.071 < 0.001 − 1.484 0.056 − 1.593 to −  1.375 < 0.001
Pain/discomfort 2 − 0.635 0.028 − 0.691 to −  0.579 < 0.001 − 0.875 0.045 − 0.963 to −  0.788 < 0.001
Pain/discomfort 3 − 1.346 0.037 − 1.418 to −  1.274 < 0.001 − 1.892 0.069 − 2.027 to −  1.756 < 0.001
Anxiety/depression 2 − 0.325 0.032 − 0.388 to −  0.261 < 0.001 − 0.484 0.046 − 0.574 to −  0.394 < 0.001
Anxiety/depression 3 − 0.969 0.038 − 1.043 to −  0.895 < 0.001 − 1.309 0.060 − 1.426 to −  1.192 < 0.001
BIC 23,979 22,613
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model indicates an estimated mean utility when all EQ-5D 
health dimensions are zero. In general population samples, 
a relatively high proportion of responders score no problems 

in all EQ-5D dimensions leading to a large intercept, which 
can result in a gap between full health and the second-best 
health state. To partially deal with this gap, the mapping can 

Table 5   Estimation results for linear and non-linear mapping using mixed logit model

SE standard error, MAE mean absolute error, RMSE root mean squared error, AIC Akaike Information Criterion

Model parameters and fit statistics Mixed-logit model

Linear mapping Linear mapping (no 
intercept)

Non-linear mapping Non-linear 
mapping (no 
intercept)

Intercept −  0.1115 – 0.0606 –
Coefficient (SE) 0.1501(0.0387) 0.1251 (0.0052) 0.1443 0.1480
Power – – 1.7897 1.5398
R2 0.9003 0.9560 0.9785 0.9773
AIC – 50 −  44 − 63 − 63
RMSE 0.1450 0.0803 0.1271 0.1385
MAE −0.1398 − 0.0479 − 0.1185 − 0.1320
Predicted value profile 33333 −0.2066 − 0.0059 − 0.1601 − 0.1896

Fig. 2   Scatterplots showing the relationship between the predicted 
DCE values and observed cTTO disutility values. A Linear mapping 
with intercept; B) Linear mapping without intercept; C) Non-linear 

mapping with intercept; and D) Non-linear mapping without inter-
cept. cTTO composite time-trade off, DCE discrete choice experi-
ment, cTTOd observed cTTO disutility values
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be performed without the intercept in which utility decre-
ments depend only on health dimensions coefficients size 
[59]. The preferred mapping approach was selected based 
on model fit. A relatively higher R2 and a lower Akaike 
Information Criteria (AIC) value, root mean squared error 
(RMSE), and mean absolute error (MAE) indicate a better 
model fit and thus prediction accuracy [58].

3 � Results

3.1 � Respondent Characteristics

In total, 3006 individuals accepted to participate in this valu-
ation study, 2790 for the DCE and 216 for the cTTO. For the 
DCE survey, 1638 individuals were excluded (1365 respond-
ents did not complete all DCE tasks and 273 respondents 
completed the DCE tasks in less than 150 s or failed in the 
logically dominant pairs). Data from 1152 respondents 
were analyzed in the DCE. For the cTTO survey, only five 

Table 6   Utilities for all 243 health profiles of the EQ-5D-Y-3L

Profile Utilities Profile Utilities Profile Utilities Profile Utilities Profile Utilities Profile Utilities Profile Utilities

11111 1 12212 0.733 13313 0.460 22121 0.663 23222 0.411 31323 0.312 33131 0.344
11112 0.939 12213 0.630 13321 0.514 22122 0.602 23223 0.307 31331 0.349 33132 0.283
11113 0.836 12221 0.684 13322 0.453 22123 0.499 23231 0.344 31332 0.288 33133 0.180
11121 0.890 12222 0.624 13323 0.350 22131 0.536 23232 0.284 31333 0.185 33211 0.477
11122 0.830 12223 0.521 13331 0.387 22132 0.475 23233 0.180 32111 0.669 33212 0.416
11123 0.727 12231 0.557 13332 0.326 22133 0.372 23311 0.498 32112 0.608 33213 0.313
11131 0.763 12232 0.497 13333 0.223 22211 0.669 23312 0.438 32113 0.505 33221 0.367
11132 0.703 12233 0.393 21111 0.875 22212 0.608 23313 0.335 32121 0.559 33222 0.307
11133 0.599 12311 0.712 21112 0.814 22213 0.505 23321 0.389 32122 0.499 33223 0.204
11211 0.897 12312 0.651 21113 0.711 22221 0.560 23322 0.328 32123 0.395 33231 0.240
11212 0.836 12313 0.548 21121 0.766 22222 0.499 23323 0.225 32131 0.432 33232 0.180
11213 0.733 12321 0.602 21122 0.705 22223 0.396 23331 0.262 32132 0.371 33233 0.077
11221 0.787 12322 0.541 21123 0.602 22231 0.432 23332 0.201 32133 0.268 33311 0.395
11222 0.727 12323 0.438 21131 0.638 22232 0.372 23333 0.098 32211 0.565 33312 0.334
11223 0.623 12331 0.475 21132 0.578 22233 0.269 31111 0.771 32212 0.505 33313 0.231
11231 0.660 12332 0.414 21133 0.475 22311 0.587 31112 0.711 32213 0.402 33321 0.285
11232 0.599 12333 0.311 21211 0.772 22312 0.526 31113 0.608 32221 0.456 33322 0.225
11233 0.496 13111 0.809 21212 0.711 22313 0.423 31121 0.662 32222 0.395 33323 0.121
11311 0.814 13112 0.748 21213 0.608 22321 0.477 31122 0.601 32223 0.292 33331 0.158
11312 0.754 13113 0.645 21221 0.662 22322 0.416 31123 0.498 32231 0.329 33332 0.097
11313 0.650 13121 0.700 21222 0.602 22323 0.313 31131 0.535 32232 0.268 33333 −0.006
11321 0.705 13122 0.639 21223 0.498 22331 0.350 31132 0.474 32233 0.165
11322 0.644 13123 0.536 21231 0.535 22332 0.289 31133 0.371 32311 0.483
11323 0.541 13131 0.572 21232 0.474 22333 0.186 31211 0.668 32312 0.422
11331 0.577 13132 0.512 21233 0.371 23111 0.684 31212 0.607 32313 0.319
11332 0.517 13133 0.409 21311 0.689 23112 0.624 31213 0.504 32321 0.373
11333 0.414 13211 0.706 21312 0.629 23113 0.520 31221 0.558 32322 0.313
12111 0.897 13212 0.645 21313 0.525 23121 0.575 31222 0.498 32323 0.210
12112 0.837 13213 0.542 21321 0.580 23122 0.514 31223 0.395 32331 0.246
12113 0.734 13221 0.596 21322 0.519 23123 0.411 31231 0.431 32332 0.186
12121 0.788 13222 0.536 21323 0.416 23131 0.447 31232 0.371 32333 0.082
12122 0.727 13223 0.432 21331 0.453 23132 0.387 31233 0.267 33111 0.580
12123 0.624 13231 0.469 21332 0.392 23133 0.284 31311 0.586 33112 0.520
12131 0.661 13232 0.408 21333 0.289 23211 0.581 31312 0.525 33113 0.417
12132 0.600 13233 0.305 22111 0.772 23212 0.520 31313 0.422 33121 0.471
12133 0.497 13311 0.623 22112 0.712 23213 0.417 31321 0.476 33122 0.410
12211 0.794 13312 0.563 22113 0.609 23221 0.471 31322 0.415 33123 0.307
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scheduled respondents did not attend the interview and two 
interviews were flagged to be poor quality  [both interviews 
were flagged as they did not receive an explanation of the 
worse than dead task (lead-time) in the wheelchair exam-
ple—note that those interviews were still considered in the 
final analyses]. Data from the 211 respondents were ana-
lyzed in the cTTO.

Table 1 shows the sociodemographic characteristics, 
experience with severe illness, religious beliefs, general 
health, health conditions, and pain conditions. Both samples 
(DCE and cTTO) were similar in all characteristics, except 
for experiences with severe illness. Most respondents did not 
present any health or pain conditions at the moment of the 
data collection. Table 2 reports the EQ-5D-Y-3L responses 
for both samples. The EQ-VAS and response distribution of 
the EQ-5D-Y-3L were also similar in both samples.

3.2 � Description of the cTTO data

Table 3 describes the mean cTTO values for the 28 health 
states of the EQ-5D-Y-3L. The highest mean cTTO value 
was 0.955  [standard deviation (SD): 0.050] for the health 
state “12111,” and the lowest mean cTTO value was − 0.280 
(SD: 0.577) for the health state “33333”, which was the only 
negative observed mean value. The distribution of cTTO 
values is presented in the Fig. 1.

3.3 � Description of the DCE data

Table 4 shows the results from the conditional logistic 
regression model and the mixed-logit model on the DCE 
data. In both models, all coefficients were statistically sig-
nificant (p < 0.001). Both models resulted in a larger coeffi-
cient magnitude in each domain with a more severe response 
level (i.e., level 3 indicated a lot of problems/a lot of pain or 
discomfort/very worried, sad, or unhappy). For the condi-
tional logistic model, walking about (mobility) received the 
largest weight, followed by having pain or discomfort, look-
ing after myself, doing usual activities, and feeling worried, 
sad, or unhappy. For the mixed-logit model, having pain or 
discomfort received the largest weight, followed by walking 
about (mobility), looking after myself, doing usual activities, 
and feeling worried, sad, or unhappy. In both models, feeling 
worried, sad, or unhappy with moderate response level (i.e., 
level 2 indicated some problems/some pain or discomfort/a 
bit worried, sad, or unhappy) received the smallest weight. 
The best DCE model was the mixed-logit model, as it dem-
onstrates better goodness of fit than the conditional logistic 
model with lower BIC (22613 versus 23979, respectively).

3.4 � Mapping results

Table 5 shows the results of four different mapping functions 
used to define the relationship between predicted DCE val-
ues and mean observed cTTO values: linear mapping with 
(column 1) and without (column 2) intercept, and non-linear 
mapping with (column 3) and without (column 4) intercept. 
Figure 2 shows the relationship between the mapped DCE 
derived values and the observed cTTO values across all tested 
mapping functions. The mapping functions were conducted 
considering only the data derived from the mixed-logit model, 
as it assumes responses are correlated within participants. 
The mixed-logit model also considers preference heterogene-
ity providing a more precise estimate given that respondents 
are allowed to differ in their preferences. The linear mapping 
without intercept presented a higher R-squared and an AIC 
value but lower RMSE and MAE compared to the linear map-
ping with intercept, indicating a relatively better fit. Despite a 
slightly lower R2 and a higher AIC value, the linear mapping 
without intercept presented lower RMSE and MAE compared 
with the non-linear mapping approaches, suggesting a rela-
tively better fit, especially in predicting moderate health states 
as shown in Fig. 2. The linear mapping without the intercept 
was, therefore, selected as the preferred approach to describe 
the relationship between the predicted DCE values and the 
observed cTTO disutilities (Table 5 and Fig. 2).

The linear mapping without intercept was selected as the 
preferred approach to rescale the predicted DCE values. All 
mixed-logit coefficients were multiplied by the rescaling 
parameter identified by the linear mapping without intercept, 
namely 0.125148. Therefore, the final model used for the value 
set is presented in the following algorithm:

For example, in this value set, the health state 13231 
would be assigned the value U = 1 – (0.1908 + 0.1033 + 
0.237), which equals 0.4692. The final model ranged from 
1 for “full health” (11111) to – 0.0059 for “the worst health 
state” (33333), which was the only negative utilities of the 
whole elicited value set. Table 6 provides the utilities for all 
243 health profiles of the EQ-5D-Y-3L.

U =1 − ((0.9982155 ∗ 0.125148 ∗ MO2)

+ (1.827159 ∗ 0.125148 ∗ MO3)

+ (0.8202576 ∗ 0.125148 ∗ SC2)

+ (1.525397 ∗ 0.125148 ∗ SC3)

+ (0.8257411 ∗ 0.125148 ∗ UA2)

+ (1.484434 ∗ 0.125148 ∗ UA3)

+ (0.87543136 ∗ 0.125148 ∗ PD2)

+ (1.891593 ∗ 0.125148 ∗ PD3)

+ (0.4842359 ∗ 0.125148 ∗ AD2)

+ (1.309006 ∗ 0.125148 ∗ AD3))
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4 � Discussion

4.1 � Main Findings

According to the International Valuation Protocol, this valu-
ation study generated an EQ-5D-Y-3L value set for Brazil 
[30]. We collected the DCE tasks to generate the latent 
scale values and 28 cTTO health states to anchor the utili-
ties (i.e., five health states more than the 23 recommended 
in the Indonesian valuation study) [30]. We investigated four 
different mapping approaches to estimate the Brazilian EQ-
5D-Y-3L value set. The linear mapping without intercept 
was chosen as the preferred approach for rescaling predicted 
DCE values, resulting in a final model for the value set. The 
respondents assigned highest weights dimensions related 
to having pain or discomfort, followed by walking about 
(mobility), looking after myself, doing usual activities, and 
feeling worried, sad, or unhappy.

4.2 � Comparison with other EQ‑5D‑Y‑3L value set 
studies

Although the International Valuation Protocol did not rec-
ommend a specific modeling technique for estimating DCE 
values from the responses, the mixed-logit model has been 
the most employed method among the valuation studies for 
the EQ-5D-Y-3L [35–37, 39, 40]. Our findings are aligned 
with such studies as the mixed-logit model outperformed 
the conditional model when predicting DCE values on a 
latent scale. The International Valuation Protocol also did 
not recommend a specific modeling technique for mapping 
DCE values into cTTO [30]. Similar to analyses conducted 
in the Indonesian EQ-5D-Y-3L valuation study [36], we used 
four different mapping approaches to evaluate the relation-
ship between DCE and cTTO data and selected the one that 
presented a better overall fit33. The main differences between 
our study and the Indonesian value set were that we had 28 
health states for the cTTO and the best mapping approach 
was linear; whereas the Indonesia study considered 23 health 
states and the best mapping approach was non-linear [36]. 
The valuation study in Hungary (ten health states) and the 
Netherlands (28 health states) explored two and three map-
ping approaches, respectively. In both studies, the ordinary 
least squares regression without constant was chosen as the 
preferred mapping model [37, 38]. The valuation study in 
China and Spain adopted a hybrid model that combined 
DCE and cTTO data jointly [42, 43]. Overall, these meth-
odological choices (e.g., mapping approaches) highlight the 
complexity of eliciting preferences, particularly in health 
valuation research in pediatric populations and country-
specific contexts. Further research is needed to evaluate the 
magnitude and impact of such methodological choices on 

eliciting preferences and decision-making to provide clear 
guidance on this matter.

We found a discrepancy between the predicted value 
for the worst health state (33333) of − 0.006 and the mean 
observed value of − 0.28. The value for the worst health 
state (33333) could not be predicted well from the values 
assigned to other health states; however, this may not be 
very problematic because this health state is rare in child 
and adolescent patient populations. As mild and moderate 
health states are more prevalent in this population, it would 
possibly be more relevant to predict those health states more 
accurately than the severe ones. On the other hand, despite 
being rare, severe health states usually are those that also 
drive high costs (i.e., children and adolescents with can-
cer). Thus, it is relevant to validity predict preferences for 
those severe health states, and users should be aware of this 
limitation when using the Brazilian EQ-5D-Y-3L. In the 
Indonesia valuation study, the authors presented a similar 
issue. The preferred model was the non-linear one (without 
intercept), demonstrating lower misprediction for the milder 
health states [36]. The findings suggested that anchoring the 
worst health state (33333) may generate lower minimum 
values than other anchoring approaches (i.e., hybrid model). 
This highlights the importance of (1) considering different 
anchoring approaches in the valuation studies and (2) under-
standing if this reflects the non-linearity in the preferred 
model or if this is regarding the choice of methods [29].

In the EQ-5D-3L Brazilian value set, the worst health 
state (33333) was valued as − 0.176, which is lower than the 
lowest value of the EQ-5D-Y-3L [45]. This difference may 
be explained by the descriptive systems and the valuation 
methods used in both studies. Our results were similar to 
those observed in other previous valuation studies [35, 36, 
39, 43], highlighting the differences in the importance of 
dimensions between the adult and child EQ-5D-3L versions. 
For instance, pain/discomfort (having pain or discomfort) 
was the highest weighted dimension in the child valuation 
whereas mobility, in the adult. There are several challenges 
regarding the differences of using the QALY in HTA for 
children and adolescents when compared to adults. While 
we acknowledge the importance of considering age-specific 
QALY values and the issues associated with their incor-
poration into models spanning the lifetime, it is essential 
to remember that recommendations are not solely based on 
cost-effectiveness analyses [29]. Other factors such as avail-
able resources, characteristics and impact of the condition, 
equity, and context are also taken into account, especially for 
the population of children and adolescents [29, 60]. Valua-
tion studies with the EQ-5D-Y-3L are still being developed 
around the world and new methodologies with different 
versions (i.e., age-dependent valuation) can be considered 
such as the proxy version for younger children (< 8 years), 
the EQ-5D-Y-5L version, and/or the experimental Toddler 
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and Infant Populations version (EQ-TIPs) [29]. Further-
more, new methods for conducting valuation studies with 
the EQ-5D instrument in children and adolescents should 
be considered, as this is also the case with other similar 
instruments (i.e., CHU9D). In this scenario, the adolescents 
(rather than adults) would elicit their preferences, taking into 
account their own perspectives and this could potentially 
minimize the likelihood of having the QALYs for different 
age groups [29, 61]. Thus, caution is needed for stakehold-
ers, decisions-makers and researchers on how to interpret 
and use, in practice, the results descendent from the current 
literature.

4.3 � Strengths and Limitations

This study has some strengths. Firstly, all the cTTO inter-
views were conducted by experienced healthcare profession-
als who work with research. Furthermore, only two out of 
211 interviews were flagged as poor quality (less than 1%), 
which guaranteed a quality control process during the cTTO 
data collection. Secondly, we also included quotas for age, 
sex, educational level, and socioeconomic level for both the 
DCE and cTTO surveys to guarantee the representativeness 
of the Brazilian population in our sample. Finally, the online 
DCE survey included respondents from all Brazilian regions 
(south: 14%; southeast: 42%; north: 9%; northeast: 27%; and 
central west: 8%), which aligns with the latest population 
estimate according to the Brazilian Institute of Geography 
and Statistics' Demographic Census of 2022 [62]. Thus, 
our findings support a good geographic representation of 
the Brazilian population, which can be considered a great 
challenge as Brazil is a country with continental dimensions 
[63].

This study also has some limitations. Despite the good 
representativeness of the DCE data, attention is needed to 
possible levels of low engagement and random responses in 
the online DCE survey. Our findings demonstrated that 58% 
(1638 of 2790) of respondents were excluded from the DCE 
task due to not completing all tasks. Of those 1638 excluded, 
1365 (83%) did not completed all DCE tasks and 273 (17%) 
completed the tasks in less than 150 s or failed in the logi-
cally dominant pairs according to our quality criteria. Fur-
thermore, although internet access in Brazil has increased 
in recent years, the DCE sample may present a selection 
bias due to the low levels of income, education, and digital 
literacy of a proportion of the Brazilian population [63, 64]. 
Even though we have also cautiously selected quotas for the 
DCE and cTTO to guarantee representativeness, and cTTO 
was considered for three Brazilian states representing about 
31.6% of the whole Brazilian population. Thus, apart from 
guarantying feasibility of the study, it is complex to geo-
graphically fully represent a country like Brazil considering 
the five regions in the cTTO as the territorial extension of 

Brazil is 8,510,418 km2 according to the Brazilian Institute 
of Geography and Statistics [63]. Another limitation is that 
DCE and cTTO were conducted in different samples and 
different modes of administration.

An important discussion has been raised around several 
key points regarding conducting the cTTO method in adults 
when eliciting preference for an instrument designed for 
children and adolescents aged 8–15 years [31]. There is a 
debate regarding the appropriateness of framing the task 
as “considering your views about a 10-year-old child” as it 
may introduce a potential bias or limitations when adults are 
asked to imagine the children and adolescents’ perspective. 
It has been discussed that there are important differences 
between the preferences of health for a child of 10-year-old 
compared with an adolescent of 17 years old [65]. Secondly, 
alternative perspectives, such as imagining one’s child, a 
known child, or simply imagining another child remain 
unknown as it could alter values and potentially influence 
preferences [66]. Lastly, there is an ongoing discussion on 
the feasibility of including adolescents in the valuation tasks 
in the EQ-5D-Y-3L and as previous studies for the CHU9D 
for example [33, 67–69]. These discussions aim to enhance 
the validity and reliability of preference elicitation for child 
and adolescent-specific instruments.

4.4 � Future Studies and Implications for Practice

This study opens possibilities for future studies, such as 
randomized controlled trials, observational studies (i.e., 
cross-sectional and cohort), and methodological studies 
(psychometric studies) to measure HRQoL in children and 
adolescents using the EQ-5D-Y-3L value set in Brazil. As 
with the EQ-5D-3L and EQ-5D-5L, future research should 
be conducted with the EQ-5D-Y-3L to validate it in youth 
populations with specific health conditions (e.g., obesity, 
asthma, cancer, musculoskeletal, and mental conditions) in 
Brazil. Our findings raise the opportunity for researchers 
to use the Brazilian EQ-5D-Y-3L value set to estimate the 
QALYs to conduct economic evaluations (i.e., cost-utility 
analysis) for incorporation of health technologies assess-
ment in the youth population in Brazil. The EQ-5D-Y-3L 
value set can be used in clinical studies, psychometric stud-
ies, and population-based studies as well as by researchers, 
clinicians, and policy/decision makers interested in valuing 
health-related quality of life using utilities [70]. We provide 
the descriptions and syntaxes for estimating utilities using 
R, STATA, SPSS, and Microsoft Excel in the Supplementary 
Information 2. The use of the Brazilian EQ-5D-Y-3L value 
set should be recommended in the updated version of the 
Brazilian Health Technology Assessment guideline [16]. 
Thus, in the same way that the EQ-5D-3L has been used as 
a preferred decision-making instrument for the incorpora-
tion of new health technologies assessment in Brazil [16], 
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we believe the EQ-5D-Y-3L value set can be widely used in 
the decision-making process for the Brazilian population of 
children and adolescents.

5 � Conclusion

To conclude, this study provided a national value set of the 
EQ-5D-Y-3L for Brazilian children and adolescents based 
on adult population preference considering the viewpoint 
of a 10-year-old child. The utilities ranged from 1 for “full 
health” to –0.0059 for “the worst health state.” The dimen-
sion with the largest weight was having pain or discomfort 
followed by walking about (mobility). The elicited Brazilian 
EQ-5D-Y-3L value set can be used to estimate the quality-
adjusted life-years for economic evaluations of health tech-
nologies targeting the Brazilian youth population.
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