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Abstract:  

OBJECTIVES:  To inform value-based pricing and reimbursement in the United States, a value set for the 

EQ-5D-Y-3L, a measure of child and adolescent health, was developed based on general population 

preferences elicited from both adults and adolescents.  

METHODS: Study design was informed by an international valuation protocol as well as 

recommendations from US stakeholders.  US adults (≥18 years) and adolescents (11-17 years) were 

asked to complete an online discrete choice experiment (DCE). Adult respondents were subsequently 

invited to complete composite time trade-off (cTTO) valuation tasks via videoconferencing with a 

trained interviewer. DCE data were analyzed using latent class models and adjusted mean values for  28 

health states from the cTTO tasks were estimated using Tobit models censored at -1 and 0. An 

adult/adolescent model was estimated by combining information from the best fitting latent-class 

model and cTTO models to produce a population weighted, latent-class hybrid model with coefficients 

anchored by a  0 (dead) to 1 (full-health) scale. 

RESULTS: The analytic sample included DCE data from 714 adolescents and 1,669 adults, and cTTO data 

from 200 adults. Estimated utilities for state 33333 to 12111 ranged from -0.004 to 0.972. 

Pain/discomfort was the most important dimension, followed by worried/sad/unhappy.  

CONCLUSIONS: Informed by stakeholder consultation, this US EQ-5D-Y-3L value set was the first to 

combine adolescent and adult preferences into a single value set. Useful insights for future valuation 

studies included: 1) How to reconcile diverse stakeholder views, 2) choice of valuation tasks, 3) different 

framing perspectives  for adults and adolescents, 4) weaker preferences for health-state dimensions 

exhibited by adolescents, and 5) the analytic approach selected to anchor estimates to the QALY scale. 
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Introduc�on 

The EQ-5D-Y-3L is a generic measure of health-related quality of life (HRQoL) designed to complement 

the standard (adult) EQ-5D-3L as a child-friendly instrument for individuals ages 8-15.  Since the 

publication of an international valuation protocol in 2020, investigators around the world have 

conducted valuation studies to estimate national value sets for the 243 health states described by the 

EQ-5D-Y-3L, providing utility scores for use in economic evaluations. (1-11) 

 

Informed by valuation exercises in other measures for pediatric populations (12, 13) and  a valuation 

protocol (1), valuation studies for the EQ-5D-Y-3L from other countries have typically elicited 

preferences from adult respondents via discrete choice experiments (DCE) and composite time trade-off 

(cTTO) tasks, where tasks are framed from the perspective of a 10-year-old child. Several studies have 

explored the framing of perspectives used in valuation tasks, ethical arguments for and against the 

inclusion of adolescents in valuation, and differences in adult and adolescent preferences for EQ-5D-Y-3L 

health states. (14-18) Compared to cTTO, which includes an element of duration, DCE without duration 

is a less cognitively demanding elicitation method, contributing to its popularity in valuing children’s 

HRQoL, including directly from children and adolescents. (19-22) In the international valuation protocol 

for the EQ-5D-Y-3L, DCE responses reflect preferences for the relative importance of attributes and 

response levels on an unanchored latent scale, while cTTO responses provide a basis for anchoring 

latent scale DCE values to the 0 (dead) to 1 (full health) scale, which is required for quality-adjusted life-

year (QALY) estimation.  

 

Although legisla�on in the US prohibits the use of QALY thresholds in value assessment of therapies for 

federal programs (23) , cost per QALY remains an important metric in pricing and value discussions.(24-

26)  In a roundtable discussion hosted by the investigators to gain insight into methodological issues and 

to inform the study design, US stakeholders were supportive of the development of a national value set 

for the EQ-5D-Y-3L (27).  They provided input about methodology and norma�ve decision-making to 

guide the development of a value set that would be fit-for-purpose in the US context. Although it was 

difficult to reach consensus on some issues, stakeholders found intuitive appeal in a value set including 

preferences directly from adolescents in addition to adults, weighted to reflect the proportion of 

adolescents in the US population. (27) Drug development and approvals by the US Food and Drug 

Administra�on (FDA) for drug labeling in pediatric popula�ons have accelerated, driven in part by 

legisla�ve measures such as the Pediatric Research Equity Act that mandates that new drugs and 
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biologics which are likely to be used by children must include pediatric assessments. (28) Considera�ons 

of pediatric HRQoL and the values assigned to their health states can be important to support drug 

labeling claims and pricing and reimbursement discussions for approved drugs. (29) 

 

In the US, there is currently no pediatric-specific measure of HRQoL with a preference-based scoring 

func�on to derive u�lity values. Guided by the interna�onal protocol and na�onal stakeholder 

recommenda�ons, this study aimed to develop a US-specific value set for the EQ-5D-Y-3L represen�ng 

the views of both adolescents and adults from the general public. The primary objec�ve of this research 

was to produce a preference-based scoring func�on based on a robust model to support the use of the 

EQ-5D-Y-3L in economic evalua�ons of healthcare interven�ons in the US.  

 

Method 

Study Overview and Ethical Approval 

The study design was informed by the interna�onal EQ-5D-Y-3L protocol(1) and recommenda�ons from 

US stakeholders. (27) Data collec�on occurred from November 2022 to December 2023 through 

separate surveys designed for adolescent and adult par�cipants. The Ins�tu�onal Review Board of the 

University of San Francisco granted ethics approval (#1780). We followed the RETRIEVE checklist to 

report key elements for studies pertaining to the elicita�on of stated preferences for child HRQoL. (30) 

 

Descrip�ve System 

Health states were described using the EQ-5D-Y-3L, an instrument designed for children ages 8-15 years 

consisting of five dimensions of health: mobility (defined as walking about), looking after myself (defined 

as washing or dressing), doing usual activities (examples include: going to school, hobbies, sports, 

playing, doing things with family or friends), having pain or discomfort, and feeling worried, sad or 

unhappy. Three response levels describe the level of problems in each dimension: “no” (or “not”), 

“some” (or “a little”), or “a lot” (or “very”). (31) The descriptive system defines 243 unique health states, 

which can be represented by a five-digit profile ranging from 11111 (no problems in any dimension) to 

33333 (the highest level of problems in all dimensions). 

 

Preference elicita�on methods  

Methods included separate online surveys consis�ng of DCE or cTTO tasks.(32) DCE surveys were self-

completed while cTTO surveys were conducted via online video calls with one of three trained 
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interviewers. In the DCE, respondents were asked to select the health state they preferred in a forced 

(i.e., no opt-out op�on) pairwise comparison of two EQ-5D-Y-3L health states. The cTTO compared living 

10 years in a subop�mal EQ-5D-Y-3L health state to living up to 10 years in full-health. In the 

conven�onal TTO, respondents were asked to consider trading-off �me in increments of 0.5-1 year from 

full-health to find a point of indifference between living 10 years in the specified health state. If a 

respondent felt that a health state was equivalent to less than 0 years in full-health (i.e., worse than 

dead (WTD)), the task was modified with 10 addi�onal years of full-health (lead-�me TTO). Thus, 

possible cTTO values ranged from -10 to 10 in 6-month increments, corresponding to u�lity values from 

-1 to 1 in 0.5-unit increments. The DCE assessed the rela�ve importance of health state dimensions and 

levels without a dura�on component (latent scale), while cTTO provided values on a 0 (dead) to 1 (full-

health) scale consistent with QALY es�ma�on in economic evalua�ons.  

 

Discrete Choice Experiment (DCE) 

 

DCE Survey Design and Procedure 

Respondents were first asked to report their own health using the EQ-5D-Y-3L and to provide 

sociodemographic information – including age, gender, race, ethnicity, and state of residence – to 

ensure eligibility with recruitment quotas. The DCE design featured 10 blocks, each containing 15 

experimental pairs of health states and 3 fixed pairs for quality control (QC) purposes. This design was 

chosen based on maximization of D-efficiency criteria without specifying priors. (1) Each respondent was 

randomly assigned to complete one block of tasks, with the order and posi�oning of health state pairs 

randomized to reduce framing effects. In each pair, two dimensions overlapped in severity, while the 

remaining three differed and were presented in bold font. Adolescent respondents (ages 11-17 years) 

assessed health states from their own perspec�ve (which health state do you prefer?), whereas adults 

(ages ≥18 years) evaluated health states considering a 10-year-old child’s perspec�ve (which health 

state do you prefer for a 10-year-old child?).  

 

DCE Sampling and Recruitment 

The target sample comprised approximately 1,500 adults and 700 adolescents, recruited through an 

online panel survey company, Dynata (htps://www.dynata.com).  Quota sampling was applied based on 

age, gender, race, ethnicity, and state of residence to reflect the composition of the US population 

according to the 2022 American Community Survey in the US Census.(33) English speaking adults (≥18 
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years of age) and adolescents (11-17 years) residing in the US were eligible to participate. Potential 

participants were additionally screened for eligibility based on remaining recruitment quotas. 

Importantly, adolescents provided writen assent with a parent or guardian providing writen informed 

consent, and adolescents were instructed to complete the survey independently; adult par�cipants 

provided writen informed consent. Par�cipants who completed the survey without QC viola�ons 

received incen�ves from the survey company.  

 

DCE Quality Control  

The same three DCE pairs were presented to respondents for QC purposes. QC pairs featured a 

dominated health state with more severe problems across all dimensions compared to the alterna�ve. 

Responses were assessed for quality using two criteria: 1) selec�ng the dominated health state in at 

least 2 out of 3 QC pairs (dominant pairs viola�ons) and/or 2) comple�ng all DCE tasks in ≤150 seconds 

(speeding viola�ons). Responses viola�ng either criterion were excluded from analysis. Addi�onally, 

CAPTCHA tasks were added to the survey to ensure responses were human-generated. 

 

Composite Time Trade-Off (cTTO) 

 

cTTO Survey Design and Procedure 

The cTTO survey featured an orthogonal design with 3 blocks of 10 health states, where the most severe 

(33333) health state was included in each block, representing a total of 28 health states (34). Tasks were 

completed from a proxy 1 perspective (Considering your views for a 10-year-old child).(35) First, 

respondents reported their own health using the EQ-5D-Y-3L. Interviewers explained the cTTO task, 

including the lead-time TTO for WTD states, then guided respondents through three practice tasks 

pertaining to a mild (21121), severe (23332), and intermediate (13211) EQ-5D-Y-3L health state. The 10 

experimental states were presented in a random order. Each session concluded with a standard 

feedback module, where respondents were presented a review of valued health states rank-ordered by 

decreasing cTTO-derived u�lity and asked to iden�fy health states they felt were out of order. (36) 

Respondents were compensated with a digital $40 gi� card for their par�cipa�on. 
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cTTO Sampling and Recruitment 

The target sample included 200 adult respondents, recruited through three strategies: 1) invita�ons to 

DCE par�cipants from the online panel company, Dynata; 2) sampling of known acquaintances; 3) 

ResearchMatch (a national health volunteer registry that was created by several academic institutions 

and supported by the U.S. National Institutes of Health as part of the Clinical Translational Science 

Award (CTSA) program; ResearchMatch has a large population of volunteers who have consented to be 

contacted by researchers about health studies for which they may be eligible). Only adults who first 

completed the DCE survey without QC violations were eligible to participate in the cTTO survey; 

therefore, participants recruited through known acquaintances and ResearchMatch were first invited to 

complete the DCE survey. Quota sampling was not applied for the cTTO survey. 

 

cTTO Quality Control  

Interviewers were trained by EuroQol scien�fic staff using the EuroQol Valua�on Technology (EQ-VT) 2.1 

pla�orm. (37, 38) Interviewers were trained to instruct, mo�vate, and probe respondents for 

understanding of valua�on tasks. Respondents were encouraged to think aloud to ensure 

comprehension and engagement. All interviewers completed pilot surveys prior to beginning data 

collec�on. During data collec�on, Interviewer performance was reviewed with EuroQol scien�fic staff 

approximately every 10 completed interviews focusing on three main QC criteria: �me spent on cTTO 

tasks (≥ 3 minutes on explana�ons; ≥5 minutes on cTTO tasks), whether the lead-�me TTO was 

demonstrated, and whether the worst health state (33333) was assigned a value of  ≥0.5 points greater 

than other health states. Feedback was promptly shared with interviewers to incorporate necessary 

changes in subsequent interviews.  

 

Sta�s�cal Analysis 

 

Overview 

Sample characteris�cs were described using percentages for categorical variables and means for 

con�nuous variables. Differences in representa�on of age groups and gender between the sample and 

US general popula�on were corrected by weigh�ng analyses. A popula�on-weighted, latent-class hybrid 

model combining DCE and cTTO data was used to model health state preferences.(39, 40) All analyses 

were conducted in Stata MP version 14 (StataCorp, College Station, TX). 
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DCE 

To account for unobservable preference heterogeneity in the data, valid adult and adolescent DCE data 

without QC viola�ons were modeled using latent class models with the ‘lclogit2’ Stata command. (7, 41). 

The u�lity, U, of a health state, j, was modeled according to Equa�on 1. Each model consisted of a main 

effect specifica�on with ten independent incremental dummy variables, where es�mated coefficients 

represented the incremental disu�lity within each of the five dimensions between consecu�ve levels, 

star�ng with level 1 as the reference category, and an intercept, 𝛽𝛽0, represen�ng the u�lity associated 

with the health state with no problems in any dimension (11111) (Equa�on 1) 

 

Equa�on 1: 𝑈𝑈𝑗𝑗 = 𝛽𝛽0 + 𝛽𝛽1𝑀𝑀𝑀𝑀2𝑗𝑗 + 𝛽𝛽2𝑀𝑀𝑀𝑀3𝑗𝑗 + 𝛽𝛽3𝑆𝑆𝑆𝑆2𝑗𝑗 + 𝛽𝛽4𝑆𝑆𝑆𝑆3𝑗𝑗 + 𝛽𝛽5𝑈𝑈𝑈𝑈2𝑗𝑗 + 𝛽𝛽6𝑈𝑈𝑈𝑈3𝑗𝑗 + 𝛽𝛽7𝑃𝑃𝑃𝑃2𝑗𝑗 +

𝛽𝛽8𝑃𝑃𝑃𝑃3𝑗𝑗 + 𝛽𝛽9𝑈𝑈𝑃𝑃2𝑗𝑗 + 𝛽𝛽10𝑈𝑈𝑃𝑃3𝑗𝑗 

Model diagnostics included the mean square error (MSE) and mean absolute error (MAE) to quantify 

how well modeled probabilities predicted observed choice probabilities. Goodness of fit for each model 

was assessed by the Bayesian information criteria (BIC). Models were explored specifying between 2 to 

N number of classes, where the model with N classes showed a worse fit (higher BIC) compared to the 

preceding model of N-1 classes. The best fitting (lowest BIC) model with N-1 classes was chosen as the 

final model for further analysis.  

The weighting of each class in the selected latent class model was based on the percent class share, 

adjusted for the relative magnitude of coefficients within each class, to produce a scale-adjusted class 

share. Additional methodological details are described in the Spanish EQ-5D-Y-3L value set publication. 

(7)  

 

cTTO 

For each of the 28 health states valued through cTTO, the observed mean value was adjusted by 

applying weights to correct for differences between the sample and US general popula�on in terms of 

age group and gender. Separate Tobit models censored at values of -1 and 0 were es�mated for each 

health state, with the weighted cTTO value as the dependent variable and a constant as the 

independent variable. Models were censored at -1 to reflect the lower bound of WTD values in the lead-

�me TTO task. Models were censored at 0 to account for differences in the propor�on of 0 values 

between the three interviewers (i.e., poten�al interviewer effects). Models were not censored at 1, 
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which represents full health in the cTTO tasks and is the upper bound for health u�li�es. Health states 

that were flagged by respondents in the feedback module were excluded from analysis. 

 

Hybrid Model 

Information from the DCE and cTTO models were combined in a hybrid model using the hyreg Stata 

command, adapted to include weighting.(42) Using the best fitting latent-class model for the DCE data, 

population weights for age group and gender were applied to class grades for individual respondents, 

similar to the weighting applied to the cTTO values. Since the cTTO survey respondents also completed 

the DCE survey, class grade weights from the latent class model were carried over to further weight the 

cTTO values. Weighted hybrid models were estimated per each latent class, using population weights 

multiplied by the class grades. Since coefficients for each class would be rescaled in the hybrid model 

estimation, the relative scale of the coefficients for each class was preserved by adjusting using the 

scale-adjusted class shares (the class shares multiplied by the ratio of the value of the 33333 state within 

each class and the value of the 33333 state in the overall model).  

 

Following stakeholder recommenda�ons, both adolescent and adult responses were combined in the 

hybrid model to produce the value set. Addi�onally, an adult-only hybrid model was es�mated for 

comparison.  

 

Results 

Sample Characteris�cs 

The analy�c sample for the DCE comprised 714 adolescents and 1,669 adults; 211 adults addi�onally 

completed the cTTO, and a�er exclusions based on interviewer assessment of lack of understanding or 

engagement, 11 interviews were excluded for a total of 200 adults in the cTTO analy�c sample. 

Adolescents were categorized into two age groups: 11-14 years (45.5%) and 15-17 years (54.5%) (Table 

1). Adults were distributed across a broader range of age groups, with the largest propor�on aged 65 

years or older (32.8%). Among adolescents, 39.6% were female and 60.2% were male. In the adult 

sample, females cons�tuted 52.7% and males 47.2%. Popula�on weights used to scale down or up each 

age group by gender ranged from 0.26 (i.e., representa�on reduced to one quarter) to 2.45 (i.e., 

representa�on more than doubled).  

Most par�cipants were White (87.0% of adolescents and 8s0.3% of adults). Black or African American 

par�cipants comprised 6.7% of adolescents and 11.6% of adults. Hispanic ethnicity was reported by 
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10.6% of adolescents and 10.3% of adults. Of the adult sample, 38.2% reported being a parent or 

primary caregiver of one or more children. In describing their health at the �me of the survey, the most 

commonly reported health problems were: pain or discomfort (19.5% of adolescents, 46.3% of adults), 

being worried, sad, or unhappy (29.6% of adolescents, 38.2% of adults), and problems with mobility 

(11.8% of adolescents, 18.0% of adults). 

 

Modeling Results 

A�er removal of health states flagged in the feedback module, the observed mean u�lity value based on 

190 cTTO observa�ons for the worst health state (33333) was 0.020 (Table 2). Scaling by the popula�on 

weights, the number of weighted, effec�ve observa�ons ranged from 59 to 224 per health state. The 

popula�on-weighted, Tobit modeled cTTO values ranged from -0.018 for the 33333 health state to 0.832 

for the 31211 health state (the highest valued health state)  

 

The DCE data were modeled by a latent class model represen�ng 5 classes for the adolescent and adult 

sample (Table 3a). A class with pain or discomfort as the highest u�lity decrement received the most 

weight in the hybrid model. As such, the transi�on from no pain (level 1) to some pain (level 2) had a 

decrement of 0.115 in the overall model, and from some pain (level 2) to a lot of pain (level 3) had a 

decrement of 0.172. The u�lity decrement from not feeling worried (level 1) to feeling a bit worried 

(level 2) was 0.083, and from a bit worried (level 2) to very worried (level 3) was 0.174. An adult-only 

hybrid model (Table 3b) was represented by 6 latent classes and had the largest u�lity decrements 

associated with having pain or discomfort. Coefficients between the two models were similar, with the 

largest differences equal to 0.01 points lower in level 3 of having pain or discomfort and level 3 of 

feeling worried, sad, or unhappy for the adolescent and adult model compared to the adult-only model. 

Overall, the utility value of the worst health state (33333) was 0.01 points higher in the adolescent and 

adult model compared to the adult-only model.  

 

The hybrid model featuring adolescents and adults was selected as the US value set (Table 4). In addi�on 

to incremental u�lity decrements, the value set is presented as non-incremental u�lity decrements, as 

customary, where each coefficient represents the decrement compared to no problems (level 1) and the 

state with no problems in any dimension (state 11111) has a u�lity value of 1.0 (full-health). Thus, EQ-

5D-Y-3L health states u�li�es for a par�cular health state can be calculated by subtrac�ng the relevant 
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non-incremental decrement for each dimension from 1.0; for example, the health state u�lity for the 

state 31332 would be calculated as:  

 

U (32332) = 1 – 0.178 - 0.028 - 0.155 - 0.288 - 0.083 = 0.268 

 

The range of values represented by the value set compared with those for the US EQ-5D-3L (43) shows 

comparable results (Figure 1). The US EQ-5D-Y-3L features more posi�ve health states, with an 

approximately 0.10 greater value for the 33333 state and a greater propor�on of health states with 

values of greater than 0.5.  

 

Discussion 

This study provides a US model with comprehensive u�lity es�mates for all 243 EQ-5D-Y-3L health 

states. As recommended by an interna�onal valua�on protocol, DCE tasks provided informa�on to 

generate latent scale values, while informa�on cTTO tasks were used to anchor the u�li�es. Aligning 

with US stakeholder feedback, a single value set was produced represen�ng both adolescents and 

adults. The model indicates that members of the US public consider having pain or discomfort as the 

most important dimensions of health for children and adolescents, followed closely by feeling worried, 

sad, or unhappy. The resul�ng value set aligns with guidance for calcula�ng QALYs in cost-u�lity 

analyses by providing preference weights from a community-based, societal sample. (44) 

 

This study integrated well-established valua�on methods with progressive elements to advance the 

state of the science of child health valua�on. Established elements included the preference elicita�on 

methods, survey pla�orm, data QC, and interviewer training based on protocols by the EuroQol group 

(1, 32, 38). The interna�onal valua�on protocol is not prescrip�ve about modeling approaches, and EQ-

5D-Y-3L value sets in other countries have primarily varied in terms of number of included health states 

(10 vs >10); the modeling of DCE data (condi�onal or mixed logit models); and the anchoring approach 

based on cTTO data (anchored to the 33333 health state, mapping, or a hybrid model). In the present 

study, a latent-class approach was used to model the DCE data (similar to Spain (7)). We leveraged a 

more complex study design comprising 28 instead of 10 health states in cTTO (similar to The 

Netherlands(9) and Brazil (11)), facilita�ng the use of a hybrid model (similar to China (10)). By having 

the same adults who completed the cTTO also complete the DCE, we could es�mate a robust, 

popula�on weighted, latent-class hybrid model. This model was preferred as means to weight 
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adolescent and adult representa�on according to their heterogenous preferences and maximize the 

informa�on gained from the DCE and cTTO tasks. This approach previously explored in the Spanish EQ-

5D-Y-3L valuation study, though not selected as the preferred model due to an insufficient number of 

health states in cTTO. (7) 

 

Other unique elements of this study included proac�ve stakeholder engagement and the integra�on of 

both adolescent and adult perspec�ves. This approach was implemented to maximize the applicability 

of the value set to the popula�on it aims to represent and align with expecta�ons of poten�al value set 

users. Stakeholders rejected producing mul�ple models represen�ng mul�ple US value sets, so an 

approach to combine adolescent and adult preferences was preferred. (27) There was added complexity 

and need for innova�on introduced from the inclusion of adolescents, both in terms of data collec�on 

and in selec�ng a modeling approach. While quota sampling was strictly enforced at the beginning of 

the DCE data collection, eligibility requirements were relaxed when certain subgroups, especially of 

adolescents, could not successfully be recruited from the survey panel. Notably, different framing 

perspectives were used between adolescent (self) and adult (10-year-old-child) DCE tasks, aligned with 

previous studies that have explored the inclusion of adolescents in valuing EQ-5D-Y-3L health states (20, 

21, 45, 46). This difference in presentation of DCE tasks may have contributed to observed differences in 

responses between adolescents and adults.  

 

Within the cTTO, some adult respondents found it overwhelming to consider death in rela�on to a 10-

year-old-child. The theore�cally validity of using of death as an anchoring point in cTTO is controversial  

(47). Par�cularly considering children’s health states, this task presenta�on may not be desirable and 

can lead to less willingness to trade (i.e., higher cTTO values). (48) Although a thorough comparison of 

the US EQ-5D-3L(43) and EQ-5D-Y-3L value sets is beyond the scope of this paper, one poten�ally 

important considera�on for end-users of the value sets is to account for the differences in scale when 

applying the value sets in longitudinal studies where children age into adulthood and switch from 

assessments with the EQ-5D-Y-3L to the EQ-5D-3L. While the distribu�on of health state values between 

value sets is similar overall, a reluctance to engage with the lead-�me (WTD) task for severe child health 

states may contribute to our findings of a greater propor�on of states with values >0.5. The lower 

bound of the range of US EQ-5D-Y-3L values is approximately 0/dead, which suitably conveys US values 

of avoidance of children’s health states as WTD and could moderate concerns in the current US policy 

landscape where use of QALYs is cri�cized as discriminatory (26).  



 14 

This study’s methodological innova�ons offer a framework for future valua�on studies, sugges�ng that 

latent class analysis can be effec�vely used to integrate diverse preferences into a cohesive value set. 

Although the integra�on of adolescent preferences into HRQoL valua�on may be viewed as cri�cal step 

towards more inclusive and accurate health assessments, these decisions ul�mately rely on many 

norma�ve, rather than strictly empirical, jus�fica�ons. (12, 15, 22, 49) Whether – and how – future 

valua�ons studies include adolescents should consider the empirical evidence, the local policy context, 

and input by na�onal stakeholders to guide norma�ve decision making to produce a value set that is fit 

for purpose. As far as empirical evidence, there is a need for further research into how preference 

elicita�on techniques or the mode of administra�on (e.g., interviewer assisted) can be most engaging 

for younger popula�ons to op�mize the reliability and validity of their values. 

 

In conclusion, this study makes a significant contribu�on to the field of health economics by developing 

a US-specific EQ-5D-Y-3L value set that integrates adolescent and adult preferences. The methodological 

approach and stakeholder-informed design provide a robust framework for future valua�on studies and 

underscore the inclusion of diverse perspec�ves in HRQoL assessments. This EQ-5D-Y-3L value set can 

play a role in measuring health outcomes for children and adolescents and informing treatment 

availability for pediatric diseases in the US. The value set is available for use by contac�ng the 

corresponding author or the EuroQol group. 
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Table 1: Descrip�on of DCE Analy�c Sample 
 Variable Adolescent DCE Adult DCE 

   
 

n= 714 n= 1669 
   

   
Percentage of US Population* Population 

Weights Applied 
Age Groups (years) 

   
Male Female 

11-14 325 (45.5%) NA 5.1% 0.33 0.62 
15-17 389 (54.5%) NA 3.9% 0.26 0.30 
18-34 - 300 (2.2%) 23.0% 2.42 1.85 
35-44 - 325 (19.5%) 13.2% 0.96 1.31 
45-54 - 344 (20.6%) 12.1% 1.36 0.74 
55-64 - 153 (9.2%) 12.6% 2.45 2.12 

≥ 65 - 547 (32.8%) 17.4% 0.77 0.96 
Gender 

     

Female 283 (39.6%) 879 (52.7%) 50.4% 
  

Male 430 (60.2%) 787 (47.2%) 49.6% 
  

Other 3 (0.2%) 3 (0.2%) - 
  

Race 
     

White 621 (87.0%) 1340 (80.3%) 60.9% 
  

Black or African American 48 (6.7%) 194 (11.6%) 12.2% 
  

Asian or Pacific Islander 4 (0.6%) 72 (4.3%) 6.1% 
  

American Indian/Alaskan Native 21 (2.9%) 10 (0.6%) 1.0% 
  

Other 4 (0.6%) 37 (2.2%) 7.3% 
  

Two or more races 16 (2.2%) 16 (1.0%) 12.5% 
  

Hispanic Ethnicity, n(%)  76 (10.6%) 171 (10.3%) 19.1% 
  

Regional Location, n(%) 
     

Midwest 82 (11.5%) 367 (22.0%) 20.6% 
  

Northeast 166 (23.3%) 336 (20.1%) 17.1% 
  

South 250 (35.0%) 630 (37.8%) 38.6% 
  

West 214 (30.0-%) 335 (20.1%) 23.6% 
  

Other/Not-specified 2 (0.3%) 1 (0.1%) - 
  



 16 

Parent or Primary Caregiver of child(ren) 
     

Yes(n,%) - 638 (38.2%) 
   

Reported Health with EQ-5D-Y-3L 
     

Mobility 
     

No Problems 630 (88.2%) 1368 (82.0%) 
   

Some Problems 44 (6.2%) 248 (14.9%) 
   

A Lot of Problems 40 (5.6%) 53 (3.2%) 
   

Looking after myself 
     

No Problems 637 (89.2%) 1569 (94.0%) 
   

Some Problems 42 (5.9%) 79 (4.7%) 
   

A Lot of Problems 35 (4.9%) 21 (1.3%) 
   

Usual Activities 
     

No Problems 619 (86.7%) 1397 (83.7%) 
   

Some Problems 54 (7.6%) 235 (14.1%) 
   

A Lot of Problems 41 (5.7%) 37 (2.2%) 
   

Pain or Discomfort 
     

No 575 (80.5%) 897 (53.7%) 
   

Some 96 (13.5%) 686 (41.1%) 
   

A Lot 43 (6.0%) 86 (5.2%) 
   

Feeling Worried, Sad, or Unhappy 
     

Not 503 (70.5%) 1032 (61.8%) 
   

A bit 168 (23.5%) 519 (31.1%) 
   

Very 43 (6.0%) 118 (7.1%) 
   

      

VAS (mean, SD) 88.2 (12.6)  80.2 (15.9) 
   

*US Population data from the 2022 American Communities Survey  from the US Census (33)
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Table 2: cTTO Results 

Profile N 

N 
(population 
weighted) 

 Observed mean 
value 

(population 
weighted) Std Error 

Censored 
value 

(population 
weighted) Std Error 

31211 63 71 0.917 0.018 0.832 0.000 
22312 58 70 0.844 0.020 0.779 0.000 
22112 62 71 0.878 0.029 0.759 0.001 
13322 56 63 0.800 0.029 0.736 0.001 
31122 62 68 0.808 0.025 0.727 0.001 
13222 59 70 0.802 0.030 0.724 0.001 
22222 58 68 0.794 0.033 0.715 0.001 
21123 54 62 0.744 0.040 0.678 0.001 
23112 58 72 0.784 0.050 0.676 0.002 
33321 55 65 0.699 0.035 0.639 0.001 
31321 57 69 0.730 0.054 0.618 0.002 
31312 57 69 0.728 0.057 0.596 0.003 
22213 60 66 0.717 0.044 0.590 0.002 
12323 61 72 0.638 0.054 0.575 0.002 
33221 58 72 0.664 0.057 0.534 0.002 
23313 59 67 0.614 0.057 0.526 0.002 
21232 62 73 0.512 0.061 0.483 0.002 
12132 53 66 0.538 0.073 0.454 0.004 
22223 54 66 0.515 0.070 0.445 0.003 
32231 60 71 0.507 0.067 0.419 0.003 
21231 54 62 0.518 0.076 0.384 0.004 
13332 62 71 0.351 0.080 0.278 0.004 
32332 54 69 0.333 0.079 0.277 0.004 
31233 50 59 0.285 0.076 0.264 0.004 
23331 54 59 0.378 0.082 0.252 0.005 
33133 63 73 0.237 0.072 0.206 0.003 
23333 50 62 0.059 0.084 0.047 0.004 
33333 190 224 0.020 0.044 -0.018 0.001 
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Table 3a: Hybrid Model – Adolescents and Adults (Preferred Model) 

  Class 1 Class 2 Class 3 Class 4 Class 5 Class 6   

 Incremental dummies  
EQ-5D-Y-
3L  
dimension 

Response 
Level 

Transition Coeff. 
Std 

Error Coeff. 
Std 

Error Coeff. 
Std 

Error Coeff. 
Std 

Error Coeff. 
Std 

Error Coeff. 
Std 

Error 
OVERALL 
MODEL 

M
O

BI
LI

TY
 

1 to 2 0.166 0.018 0.056 0.008 0.055 0.006 0.277 0.031 0.097 0.014 0.061 0.010 0.069 

2 to 3 0.187 0.020 0.177 0.010 0.077 0.005 0.225 0.027 0.130 0.015 0.095 0.010 0.109 

LO
O

KI
N

G
 

AF
TE

R 
M

YS
EL

F 1 to 2 0.032 0.020 0.008 0.007 0.025 0.005 0.081 0.013 0.015 0.014 0.059 0.009 0.028 

2 to 3 0.095 0.020 0.100 0.008 0.099 0.005 0.054 0.013 0.038 0.014 0.130 0.011 0.099 

DO
IN

G
 

U
SU

AL
 

AC
TI

VI
TI

ES
 

1 to 2 0.050 0.018 0.047 0.006 0.060 0.005 0.038 0.011 -
0.013 0.013 0.108 0.009 0.060 

2 to 3 0.063 0.019 0.121 0.008 0.098 0.005 -
0.014 0.014 0.026 0.013 0.101 0.009 0.095 

HA
VI

N
G

 P
AI

N
 

O
R 

DI
SC

O
M

FO
RT

 

1 to 2 0.052 0.018 0.108 0.007 0.135 0.006 -
0.007 0.012 0.039 0.012 0.112 0.009 0.115 

2 to 3 0.159 0.023 0.254 0.016 0.169 0.008 0.000 0.012 0.111 0.016 0.143 0.011 0.172 

FE
EL

IN
G 

W
O

RR
IE

D,
 

SA
D 

O
R 

U
N

HA
PP

Y 

1 to 2 -0.001 0.019 0.025 0.006 0.106 0.005 0.046 0.013 0.133 0.016 0.081 0.009 0.083 

2 to 3 0.106 0.019 0.139 0.009 0.193 0.008 0.022 0.013 0.299 0.030 0.163 0.012 0.174 

U (33333)  0.090  -0.036  -0.016  0.278  0.125  -0.054  -0.004 
Unadjusted Class Share 27.2% 11.9% 32.7% 4.7% 5.4% 18.1%  

Scale-adjusted Class 
Share 3.6% 18.2% 57.7% 3.6% 3.9% 13.1%   
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Table 3b: Hybrid Model – Adults Only 

 
 

  
Class 1 Class 2 Class 3 Class 4 Class 5 

 
  

Incremental dummies 
EQ-5D-Y-
3L  
dimension 

Response 
Level 
Transition Coeff. Std Error Coeff. Std Error Coeff. Std Error Coeff. Std Error Coeff. 

Std 
Error 

OVERALL 
MODEL 

M
O

BI
LI

TY
 

1 to 2 0.137 0.015 0.054 0.007 0.284 0.036 0.058 0.010 0.049 0.009 0.061 

2 to 3 0.153 0.017 0.086 0.006 0.270 0.037 0.090 0.009 0.177 0.011 0.106 

LO
O

KI
N

G
 

AF
TE

R 
M

YS
EL

F 1 to 2 0.031 0.017 0.025 0.006 0.051 0.021 0.040 0.009 0.002 0.009 0.024 

2 to 3 0.089 0.017 0.095 0.007 0.097 0.024 0.108 0.010 0.102 0.010 0.098 

DO
IN

G
 

U
SU

AL
 

AC
TI

VI
TI

ES
 1 to 2 0.065 0.015 0.053 0.005 0.022 0.021 0.081 0.008 0.053 0.008 0.058 

2 to 3 0.062 0.016 0.101 0.006 -
0.030 

0.025 0.100 0.009 0.108 0.009 0.099 

HA
VI

N
G

 P
AI

N
 

O
R 

DI
SC

O
M

FO
RT

 1 to 2 0.091 0.015 0.134 0.007 -
0.045 

0.024 0.091 0.008 0.115 0.009 0.120 

2 to 3 0.140 0.019 0.178 0.010 -
0.001 

0.021 0.136 0.011 0.269 0.020 0.182 

FE
EL

IN
G 

W
O

RR
IE

D,
 

SA
D 

O
R 

U
N

HA
PP

Y 1 to 2 0.023 0.016 0.102 0.006 0.023 0.022 0.101 0.009 0.024 0.008 0.085 

2 to 3 0.129 0.017 0.196 0.011 0.027 0.024 0.217 0.015 0.129 0.011 0.184 

U (33333) 
 

0.079 
 

-0.026 
 

0.302 
 

-0.022 
 

-0.028 
 

-0.017 
Unadjusted Class Share 23.4% 35.7% 4.2% 24.0% 12.7% 

 

Scale-adjusted Class Share 5.2% 61.6% 0.9% 16.8% 15.6%   
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Table 4: US EQ-5D-Y-3L Value Set 
 

EQ-5D-Y-3L dimension Response Level Utility decrements  
(non-incremental dummies) 

Response Level Transition Utility decrements  
(Incremental dummies) 

MOBILITY 
2 0.069 1 to 2 0.069 
3 0.178 2 to 3 0.109 

LOOKING AFTER MYSELF 
2 0.028 1 to 2 0.028 
3 0.128 2 to 3 0.099 

DOING USUAL ACTIVITIES 
2 0.060 1 to 2 0.060 
3 0.155 2 to 3 0.095 

HAVING PAIN OR 
DISCOMFORT 

2 0.115 1 to 2 0.115 
3 0.288 2 to 3 0.172 

FEELING WORRIED, SAD OR 
UNHAPPY 

2 0.083 1 to 2 0.083 
3 0.257 2 to 3 0.174 
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Figure 1: Comparison of the US EQ-5D-Y-3L and the Adult EQ-5D-3L* Value Sets 
 

 
 
 
*EQ-5D-3L Value Set from Shaw et al. (43)  
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