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Objectives: The study aimed to assess the reliability and validity of EQ-5D-5L-Y and to compare the performance of
EQ-5D-5L-Y with EQ-5D-3L-Y in children and adolescents.

Methods: The Spanish versions of the 3L and 5L of EQ-5D for youths, were administered to children and adolescents from the
general population. Feasibility and reliability were determined for the EQ-5D-5L-Y. The EQ-5D-5L-Y and EQ-5D-3L-Y were
evaluated in terms of ceiling effects, informativity, and correlations with other generic measurements of health-related
quality of life.

Results: A total of 714 healthy children and adolescents (10.7 6 2.1 years old) from the general population participated in the
study. Most of the sample reported full health status. The feasibility and reliability for the EQ-5D-5L-Y were acceptable, but
the questionnaire showed a low convergent validity. Absolute informativity (Shannon index) showed a slight increase in all
dimensions of the 5L compared with the 3L; nevertheless, there were only statistically significant differences between 5L and
3L in the dimension “feeling worried, sad, or unhappy” and also on the overall system. Relative informativity (Shannon
evenness index) showed a decrease in the 5L compared with 3L for all dimensions, except for “looking after myself.”
Correlations with other health measurements, in both 3L and 5L, showed similar results to those observed in the
international EQ-5D-3L-Y validation study.

Conclusion: The results show that EQ-5D-5L-Y is feasible, consistent, and reliable, but there are minor differences in the
ceiling effect and informativity between the EQ-5D-5L-Y and EQ-5D-3L-Y versions in the general population.
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Introduction

The EQ-5D-3L-Y is a widely used instrument to measure gen-
eral health-related quality of life (HRQOL) status in children and
adolescents. The questionnaire was developed following the
standard EQ-5D-3L descriptive system for adults. The EQ-5D-3L-Y
contains 5 dimensions of health: “mobility,” “looking after
myself,” “doing usual activities,” “having pain or discomfort,” and
“feeling worried, sad, or unhappy,” Similar to the adult version, it
has 3 levels of response, which indicate the severity of health
problems in the participant, containing 243 possible health states.
Studies using the EQ-5D-3L-Y have shown a large ceiling effect
and a limited ability to detect moderate impairments of HRQOL
and also a limited capability to discriminate between respondents
of the general population.1

The EuroQol Research Foundation, recognizing these issues,
developed a new version that retains the same dimensions as the
3-level version, the EQ-5D-3L, but has 5 levels for each dimension,
and this is referred to as the EQ-5D-5L.2 The recent version was
15 - see front matter Copyright ª 2021, ISPOR–The Professional Society for
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developed in several languages in a multicenter study, including
German, Spanish, Swedish, and English.

Previously, EQ-5D-3L and EQ-5D-5L for adults were compared
by several studies, which found that the EQ-5D-5L system had
more informativity, discriminatory power, and a decreased ceiling
effect in both the general and patient populations.3,4

Like the EQ-5D-3L-Y, the EQ-5D-5L-Y version needs to be
explored in Spanish children and adolescents from the general
population. Understanding the differences in psychometric
properties between EQ-5D-3L-Y and EQ-5D-5L-Y is key to
good clinical use and decision making in health policies.
Therefore, it is necessary to examine the psychometric prop-
erties of the instrument in terms of feasibility, ceiling effect,
redistribution properties, discriminatory power, reliability, and
validity.

The exploration of the psychometric properties of the new EQ-
5D-5L-Y (published by the EuroQol Research Foundation) and its
comparisonwith the EQ-5D-3L-Y test is essential for the validity of
future studies.
Health Economics and Outcomes Research. Published by Elsevier Inc. This is an
enses/by-nc-nd/4.0/).
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This study aimed to examine the validity and reliability of the
EQ-5D-5L-Y and perform a comparative evaluation of the psy-
chometric properties of the EQ-5D-3L-Y and EQ-5D-5L-Y in-
struments, in terms of feasibility, ceiling effect, redistribution
properties, inconsistency, and informativity in the general
population.
Methods

Participants

To select the sample, 6 primary education schools and 6 sec-
ondary education schools from the Andalucía community were
contacted. The research protocol was first presented to the
school’s administration and the parents’ council. Finally, 4 centers
(3 from primary and 1 from secondary school) agreed to partici-
pate in the study. Andalucía has a total of 1 400 000 children and
adolescents between the ages of 8 and 17 years. Taking into ac-
count the universe of the study, a margin of error of 5%, and a
confidence interval of 95%, the target population should be 385
subjects. Nevertheless, 950 students were invited to participate to
have greater heterogeneity in terms of health conditions. Finally,
714 children and adolescents between the ages of 8 and 17 years
completed the survey.

Before data collection, the parents were informed of the
study’s methodology and objectives through an official letter
written by the researchers that included an informed consent
form. To be included in the study, students had to provide the
informed consent form signed by a parent or guardian, attend
school on the day the test was administered, and have a good
enough level of Spanish to respond in full to the set of
questionnaires.

Instruments

All participants completed a paper-based survey, which
included sociodemographic questions and several instruments for
the measurement of HRQOL in children and adolescents, including
the Spanish version of the EQ-5D-Y (with 5L and 3L levels of
severity), the EQ visual analog scale (VAS) for young people,
KIDSCREEN-27, and the Cantril’s Life Satisfaction Ladder.

EQ-5D-5L-Y and EQ-5D-3L-Y
The first version of the self-administered Spanish version of

the EQ-5D-Y with 3 levels of response1 and the new versionwith 5
levels of response2 comprised 5 descriptive systems referring to
“mobility,” “looking after myself,” “doing usual activities,” “having
pain or discomfort,” and “feeling worried, sad, or unhappy,” The
respondent can report 3 or 5 levels of severity for each dimension.
A health state is composed by taking 1 level for each dimension;
for example, for the EQ-5D-5L-Y, a total of 3125 possible health
states are obtained ranging from 11111 (full health) to 55555
(worst health state), and for the EQ-5D-3L-Y, 243 different health
state, which range between 11111 (full health) to 33333 (worst
health state).

EQ-VAS
Both 5L and 3L versions of EQ-5D-Y include a VAS, where the

interviewee can report on their health status “today,” in a range of
scores from 0 to 100, where 0 indicates the worst health status
and 100 represents the best health status.

KIDSCREEN-27
KIDSCREEN-27 is a generic self-report measure used in both

healthy and ill children and adolescents at the age of 8 to 18 years.
It is a reliable, sensitive, and cross-validated measure in 38
languages.5 The questionnaire contains 5 dimensions: physical
well-being (physical), psychological well-being (psychological),
autonomy and parent relations (autonomy/parents), social sup-
port and peers (friends), and school environment (school). We also
included the HRQOL index, which consists of 10 items from all
dimensions.

Cantril’s Life Satisfaction Ladder
This ladder6 evaluates the general subjective life satisfaction by

asking respondents to picture the best and worst possible lives.
These 2 extreme values are presented on a ladder at 0 (the worst)
and 10 (the best). Respondents have to indicate where they feel
they are standing between these 2 extremes. This tool has been
used in World Health Organization surveys in children and
adolescents.

Sociodemographic measures
Information about age, sex, and school grade was collected at

the time of data collection.

Study Design

The set of questionnaires were administered in the classrooms,
in small groups of 8 to 10 students, by a technician with experi-
ence in these studies. The type of interview was by direct
administration of the questionnaires, where the students had to
respond individually to the items, after an explanation by the
technician of the procedure and steps to be followed. The order of
questionnaires in the set was aleatory for both methods of survey
administration. The duration of the survey varied depending on
the respondents’ age, from 30 minutes in children at the age of 8
to 12 years of age to 20 minutes in students at the age of 15 to 17
years.

For the test-retest reliability objective, we selected 100 chil-
dren (10 by age, ranging from 8 to 17) who should complete the
same set of questionnaires between 7 and 10 days after its first
completion.

For confidentiality and to facilitate data analysis, each
respondent was assigned a code. A phone number and email
address were provided to respondents to address any concerns
that may arise.

The study was approved by the Bioethics Committee of Uni-
versidad de Extremadura and was conducted following the In-
ternational Ethical Guidelines for Biomedical Research Involving
Human Subjects, established in Geneva.

Analysis

All data are presented as mean and standard deviation for
continuous variables and frequencies and percentages for cate-
gorical variables. Feasibility was examined by calculating the
number of missing values for 3L and 5L versions. The ceiling effect
of the EQ-5D was defined as the proportion of “no problem” re-
sponses in each dimension and in all dimensions. A reduction in
ceiling effect suggests enhanced classification efficiency. We
examined the absolute reduction, calculated as the difference
between the proportions of ceiling effect in both systems. The
relative reduction is calculated with the following formula7:

ceiling 3L2ceiling 5L
ceiling 3L

3 100:

Redistribution Properties From 3L to 5L

Redistribution properties and (in)consistency of responses
were evaluated using the method applied in previous studies,3,7
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which were described as proportions of the 3L-5L response pairs
within each 3L response level (ie, 3L-1, 3L-2, and 3L-3). An
inconsistent response pair was defined as a 3L response that is at
least 2 levels away from the 5L response (eg, a child chose level 1
[no problem] in the 3L but responded 3 [moderate problems] in
the 5L); the other pairs were regarded as consistent. The size of
inconsistency was calculated as |3L-5L| – 1, after recoding the EQ-
5D-3L responses on the EQ-5D-5L scale (1 = 1; 2 = 3, 3 = 5). We
calculated the proportion of each consistent pair in each 3L
response level and the percentage of inconsistent pairs in each
dimension, in addition to their corresponding mean and median
VAS values. Our hypothesis was to find the decrease of mean and
median VAS values, when moving to lower status pairs in each
dimension8; the linear trend was examined through the
nonparametric Jonckheere trend test.

Informativity

Informativity power determines the degree of uniform distri-
bution of responses in each dimension. The more evenly the an-
swers are distributed, the more useful the questionnaire is. We
used the Shannon index (H0) and the Shannon evenness index (J0)
of informativity to compare the discriminatory power of the 3L
and 5L versions, by dimension and overall system. Shannon’s
methodology and indices, originally from the information theory,
have been applied to classification and health state mainly for the
EQ-5D.4,7,9 The Shannon index is defined as follows:

H
0 ¼2

XL

i¼1

pilog2pi

where H0 represents the absolute amount of informativity
captured, L is the number of possible levels, and pi is the level of
responses in the level ith. The higher the H0 is, the more the in-
formation is captured by the system. Informativity is dependent
on the number of response options and the distribution of the
observations across levels. In the case of an even (or rectangular)
distribution, that is, if all levels are equally filled, the optimal
amount of information is captured, and the Shannon index has
reached its upper limit (H0max), which is presented by the
following formula:

H
0
max ¼ log 2C:

For example, H0max for the 5L is log25 or 2.32 and for the 3L is
log23 or 1.58. If the number of levels is increased, H0max increases
accordingly. J0 is constrained between 0 and 1. The less evenness in
the responses, the lower J0 is, and vice versa. J0 is calculated as J0 =
H0/H0max, indicating the usage of the system (H0), given its
inherent capacity (H0max). The 95% confidence intervals for H0

were estimated using a nonparametric bootstrap method. Our
hypothesis was that the 5L version has more discriminatory power
(larger H0values) than the 3L version. In contrast, Shannon Even-
ness index J0, reflecting that populations need a larger spread to
cover 5 levels than for 3. Therefore, we expected the H0 to increase
(higher absolute levels of information) and J0 to stay equal or
marginally decrease in the 5L version.

Convergent Validity

The convergent validity was analyzed through the as Spearman
rank correlation coefficient between the dimension of 3L and 5L
versions and previously validated measures of the child HRQOL.
Following the guidelines provided by Cohen et al,10 coefficients
from 0.1 to 0.29 were deemed to be low, 0.3 to 0.49 as moderate,
and correlations of 0.5 or above as high. In line with previous
studies,1,11 it was hypothesized that “mobility” and “pain/
discomfort” dimensions would show a moderate correlation with
the dimensions of physical well-being of the KIDSCREEN-27 and a
significant association with the rest of the HRQOL measures used.
We also hypothesized that the anxiety or depression dimension of
the EQ-5D-5L-Y would show a moderate to high correlation with
the psychological well-being dimension of the KIDSCREEN-27 and
a moderate to high correlationwith the VAS and the global HRQOL
index of the KIDSCREEN-10, the general health item of the
KIDSCREEN-27, and the Cantril’s Life Satisfaction Ladder.

Reliability

We assessed the reliability of the EQ-5D-5L-Y by calculating
percentages of agreement and kappa coefficients12 to estimate
test-retest concordance. We interpreted the kappa values
according to Landis and Koch’s guidelines13 with kappa , 0.2
indicating poor agreement, 0.21-0.40 indicating fair agreement,
0.41-0.60 indicating moderate agreement, 0.61-0.80 indicating
substantial agreement, and kappa. 0.81 indicating almost perfect
agreement. We calculated the intraclass correlation coefficient14

for the VAS, and an intraclass correlation coefficient of .0.7 was
considered acceptable.
Results

A total of 714 children (10.7 6 2.1 years old) from the general
population participated in the study. By sexes, 354 (49.6%) were
females and 360 (50.4%) were males. The frequencies and per-
centages of reported problems by the sample on the EQ-5D-5L-Y
and EQ-5D-3L-Y are presented in Table 1. The dimensions
“mobility” (93.6%), “looking after myself” (95.2%), and “doing
usual activities” (92.4%) concentrated most percentages in the first
level of response; “no problems,” “having pain or discomfort,” and
“feeling worried, sad, or unhappy” showed a greater dispersion of
the responses, with 15.5% and 16.0% of problems presenting in the
second level “A little bit of..” The missing data in the new EQ-5D-
5L-Y ranged between 0.1% and 0.4%, so the feasibility was
acceptable.

The number of reported problems in all dimensions from the
third to the fifth level of response was negligible. It can be
observed that the percentage in the first and second level of
response is very similar to that reported in the EQ-5D-5L-Y.

In Table 2, frequencies and percentages of ceiling effect are
shown in absolute and relative terms. Both 3L and 5L versions of
the questionnaire present a similar ceiling effect, although it is
slightly lower in the 5L. The reduction of a ceiling effect in relative
terms is between 4.8% for “feeling worried, sad, or unhappy” and
0% for “doing usual activities”; thus, we cannot observe a plausible
reduction from 3L to 5L.

The proportion of consistent and inconsistent responses for
each dimension is presented in Table 3. In the redistribution from
3L to 5L, the response of most participants was consistent, because
no values differed from 3L to 5L in more than 2 levels of response.
The sum of inconsistency by dimensions, in number and per-
centage, was highest for “having pain or discomfort” (7.0%) and
lowest for “mobility” (1.5%). In addition, we have shown the mean
and median VAS values for each of the 3L-5L response pairs. All
mean and median VAS scores show reduced values when
comparing the healthiest subgroup (g.1.1) with the most disabled
subgroup (g.3.5). To check the linear trend, we used the
nonparametric Jonckheere trend test. The results in all dimensions
were statistically significant (P,.001).

The informativity results of 3L and 5L are presented in Table 4.
In terms of absolute informativity (Shannon H0), the 5L presented



Table 1. Percentages of reported problems in the EQ-5D-5L-Y and EQ-5D-3L-Y.

EQ-5D-5L-Y EQ-5D-3L-Y

Mobility (walking about)

No problems 668 (93.6) No problems 678 (95.0)

A little bit of a problem 44 (6.1) Some problems 34 (4.8)

Some problems 1 (0.1) A lot of problems 0 (0.0)

A lot of problems 0 (0.0) Missing 2 (0.3)

Cannot 0 (0.0)

Missing 1 (0.1)

Looking after myself

No problems 680 (95.2) No problems 695 (97.3)

A little bit of a problem 32 (4.5) Some problems 15 (2.1)

Some problems 0 (0.0) A lot of problems 3 (0.4)

A lot of problems 0 (0.0) Missing 1 (0.1)

Cannot 0 (0.0)

Missing 2 (0.3)

Doing usual activities

No 660 (92.4) No problems 660 (92.4)

A little bit of a problem 43 (6.0) Some problems 52 (7.3)

Some problems 10 (1.4) A lot of problems 1 (0.1)

A lot of problems 1 (0.1) Missing 1 (0.1)

Cannot 0 (0.0)

Missing 0 (0.0)

Having pain or discomfort

No pain or discomfort 660 (81.0) No pain or discomfort 588 (82.4)

A little bit of pain or discomfort 107 (15.0) Some pain or discomfort 106 (14.8)

Some pain or discomfort 24 (3.4) A lot of pain or discomfort 17 (2,4)

A lot of pain or discomfort 0 (0.0) Missing 3 (0.4)

Extreme pain or discomfort 3 (0.4)

Missing 2 (0.3)

Feeling worried, sad, or unhappy

Not worried, sad, or unhappy 580 (81.2) Not worried, sad, or unhappy 609 (85.3)

A little bit worried, sad, or unhappy 114 (16.0) A bit worried, sad, or unhappy 94 (13.2)

Quite worried, sad, or unhappy 5 (0.7) Very worried, sad, or unhappy 10 (1.4)

Really worried, sad, or unhappy 11 (1.5) Missing 1 (0.1)

Extremely worried, sad, or unhappy 1 (0.1)

Missing 3 (0.4)

Note. Data are expressed as frequencies and percentages, n (%).
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more informativity than 3L with an increase from 3L to 5L in all
dimensions. Nevertheless, for “having pain or discomfort,” this
increase was only 3.8%. Relative informativity in terms of Shannon
evenness index (J0) was similar to absolute informativity. Never-
theless, the change from 3L to 5L is reduced in “mobility,” “doing
usual activities,” “having pain or discomfort,” and “feeling
worried, sad, or unhappy,” In contrast, there was an increase of
informativity in “looking after myself.”

The convergent validity in 3L and 5L is presented in Table 5.
Most dimensions had a statistically significant correlation with
KIDSCREEN-27 and Cantril’s Life Satisfaction Ladder; nevertheless,
the magnitude of this correlation was low. In contrast, the results
presented a moderate or high agreement between the 3L and 5L
versions.
Finally, of the 100 children and adolescents allocated in the
test-retest reliability group, 89 participated (11.66 3.1). The kappa
coefficient, P value, and agreement percentage were as follows:
“mobility” (kappa = 1, agreement = 100%), “looking after myself”
(kappa = 1, agreement = 100.0%), “doing usual activities” (kappa =
0.66, P , .001, agreement = 98.5%), “having pain or discomfort”
(kappa = 0.42, P , .001, agreement = 86.7%), and “feeling worried,
sad, or unhappy” (kappa = 0.58, P , .001, agreement = 86.7%).
Discussion

This study aimed to examine the validity and reliability of the
EQ-5D-5L-Y and compare its psychometric properties in terms of



Table 2. Proportions of “no problems” responses for the EQ-5D-3L-Y and EQ-5D-5L-Y systems and ceiling effect change.

Dimension 3L*, n (%) 5L†, n (%) Ceiling effect reduction

Absolute‡ (%) Relative‡ (%)

Mobility (walking about) 678 (95.0) 668 (93.6) 21.4 21.5

Looking after myself 695 (97.3) 680 (95.2) 22.1 22.2

Doing usual activities 660 (92.4) 660 (92.4) 0.0 0.0

Having pain or discomfort 588 (82.4) 660 (81.0) 21.4 21.6

Feeling worried, sad, or unhappy 609 (85.3) 580 (81.2) 24.1 24.8

Full health (11111) 491 (68.8) 472 (66.1) 22.7 23.9

*EQ-5D-3L-Y.
†EQ-5D-5L-Y.
‡Ceiling effect reduction is expressed in absolute (ceiling 3L – ceiling 5L) and relative terms (ceiling 3L – ceiling 5L / ceiling 3L 3 100).
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feasibility, ceiling effect, redistribution properties, inconsistency,
and informativity.

The feasibility of 3L and 5L was very high; the results showed a
lower percentage of missing or inappropriate responses than
previous studies.1,15 The prevalence of severe problems reported in
3L and 5L versions was very low, which is common for general
population samples. The highest proportion of problems was re-
ported on the “having pain or discomfort” and “feeling worried,
sad, or unhappy” dimensions. For “mobility,” “looking after
myself,” and “doing usual activities,” the percentage of reported
problems was small. Therefore, both 3L and 5L versions presented
very high ceiling effects, especially for these dimensions. In gen-
eral, all dimensions in 3L and 5L showed a higher ceiling effect;
nevertheless, a slight reduction is appreciable from 3L to 5L for all
dimensions and for full health, with the exception of “doing usual
activities.” To our knowledge, this is the first study examining the
validity and reliability of the EQ-5D-5L-Y, so our results are
incomparable with similar studies performed on young people.
Nevertheless, in studies with adults from the general population,
the ceiling effect reduction was slightly higher.16,17 The high ceil-
ing effect of the EQ-5D for young people has already been shown
in previous studies in general population1,11 and all brought
attention to this fact. Nevertheless, the high ceiling effect should
be contextualized because children and adolescents from the
general population participated in our study. Therefore, future
studies that aimed to compare the reported problems among
unhealthy groups are recommended. It has not yet been possible
to eliminate this error from the youth version of EQ-5D; never-
theless, it is key to note the population studied. In our work, the
subjects participating were children and adolescents from the
general population. Nevertheless, the findings show that in the
general population, the ability of EQ-5D-5L-Y to detect moderate
impairments of HRQOL and to detect the discriminative power
between different health statuses is limited. Consequently, it
would be beneficial to conduct similar studies in individuals with
illness diversity.

In contrast, the inconsistency presented by the new EQ-5D-5L-
Y was lower, ranging between 7% and 1.5%. “Having pain or
discomfort” and “feeling worried, sad, or unhappy” showed more
variability when the responses were redistributed from 3L to 5L.
This could be explained by the nature of these dimensions.
Concretely, these dimensions address psychosocial traits, whereas
“mobility,” “looking after myself,” and “doing usual activities”
refer to physical aspects.3 It is necessary to note that the high
ceiling effect influences this low inconsistency because most of
the respondents rated their health on the positive end—“no
problems”—which means the answer in both versions was un-
changed. Therefore, the low inconsistency in all dimensions could
indicate that participants from the general population can
consistently use the 2 versions. In addition, the mean and median
VAS trend was statistically significant, decreasing in less healthy
individuals. This also indicates the consistency between the 3L and
5L systems. Our findings are similar to previous studies performed
on adults from the general population.16,17

Our results showed an increase of absolute informativity (H0) in
all dimensions and in full health in the newer 5L. In contrast, the
relative informativity decreased in all dimensions except for
“looking after myself” and for full health. In general, this indicates
that the 5L produced higher informativity, even though our results
present lower informativity than others carried out in adults.3,8,17

Increasing the levels of response per dimension will probably
produce a higher absolute informativity, but a decrease in relative
informativity.9 Nevertheless, these results should be interpreted
with caution because Shannon indexes are new in the field of
HRQOL and more studies are needed using the EQ-5D in children
and adolescents to perform comparisons.

Regarding convergent validity, all dimensions of the 3L and 5L
were significantly associated with previously validated HRQOL
measures. Nevertheless, the dimensions of the 2 questionnaires
had a low correlation magnitude. In this way, our hypothesis is
partially fulfilled because even though this correlation is statisti-
cally significant, its magnitude is low, which is why the conver-
gent validity of both the 3L and 5L versions remains in doubt. In
contrast, we found a moderate or high correlation between the 3L
and 5L versions. This discrepancy in the correlation between
versions of EQ-5D, Youth 3L and 5L versions and other question-
naires could be due to the dimension scoring system. The
KIDSCREEN system is based on a score from 0 to 100 and the
Cantril’s Life Satisfaction Ladder from 0 to 10. Therefore, its
comparison with the EuroQol system with a score of 1 to 3 for the
version with 3 response levels and from 1 to 5 for the version with
5 response levels can lead to misunderstandings. Thus, we urge
you to be cautious with these results, stressing the need for more
studies analyzing whether the convergent analysis is entirely
correct whenwe compare questionnaires with very different scale
ranges. The findings were consistent with previous research in
young people, where low correlations between EQ-5D-Y di-
mensions and KIDSCREEN were found.1,11 Nevertheless, the small
magnitude of the associations could be affected by the high ceiling
effect, especially in the dimensions “mobility,” “looking after
myself,” and “doing usual activities,” This fact has also been
highlighted in similar studies.1,11 The results also showed a very
high reliability for the percentage of agreement between test-
retest and a significant kappa value. Nevertheless, the high ceil-
ing effect had a negative impact on the reliability, given that the
kappa coefficient could not be used to calculate the mean



Table 3. Redistribution properties from EQ-5D-3L-Y to EQ-5D-5L-Y.

Dimension 3L* 5L† Subgroup n Proportions (%) VAS mean VAS
median

Mobility (walking about) 1 1 g1.1 679 95.1 91.2 96

2 g1.2 16 2.2 87.7 91

2 2 g2.2 10 1.4 71.0 73

3 g2.3 1 0.1 70 70

4 g2.4 0 0.0

3 4 g3.4 0 0.0

5 g3.5 0 0.0

Missing 3 0.4

Inconsistency 5 0.7 84.5 87

Looking after myself 1 1 g1.1 673 94.2 86.5 95

2 g1.2 20 2.8 85.5 90

2 2 g2.2 12 1.7 82.7 82.5

3 g2.3 0 0.0

4 g2.4 0 0.0

3 4 g3.4 0 0.0

5 g3.5 0 0.0

Missing 3 0.4

Inconsistency 6 0.8 81.2 80

Doing usual activities 1 1 g1.1 629 88.1 87.5 95

2 g1.2 25 3.5 82.9 90

2 2 g2.2 17 2.3 80.8 80

3 g2.3 5 0.7 74 80

4 g2.4 0 0.0

3 4 g3.4 0 0.0

5 g3.5 0 0.0

Missing 1 0.1

Inconsistency 37 5.2 80.8 85

Having pain or discomfort 1 1 g1.1 535 74.9 88.4 95

2 g1.2 44 6.1 82.2 87.5

2 2 g2.2 61 8.5 81.9 85

3 g2.3 16 2.2 64.6 70

4 g2.4 0 0.0

3 4 g3.4 0 0.0

5 g3.5 2 0.3 55.0 55

Missing 5 0.7

Inconsistency 50 7.0 79.6 82

Feeling worried, sad, or unhappy 1 1 g1.1 553 77.5 89.1 95

2 g1.2 51 7.1 75.5 80

2 2 g2.2 60 8.4 78.7 80

3 g2.3 2 0.3 77.5 77.5

4 g2.4 5 0.7 64 65

3 4 g3.4 6 0.8 60 55

5 g3.5 1 0.1 60 60

Missing 4 0.6

Inconsistency 32 4.5 79.4 80

VAS indicates visual analog scale.
*EQ-5D-3L-Y.
†EQ-5D-5L-Y.
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Table 4. Informativity of the EQ-5D-3L-Y and EQ-5D-5L-Y systems.

Dimension EQ-5D-3L-Y EQ-5D-5L-Y % change from
3L to 5L

H0 H0 95% CI J0 H0 H0 95% CI J0 H0 (%) J0 (%)

Mobility (walking about) 0.19 (0.14-0.23) 0.27 0.24 (0.19-0.29) 0.22 26.3 218.5

Looking after myself 0.12 (0.08-0.17) 0.11 0.18 (0.13-0.22) 0.26 50.0 136.3

Doing usual activities 0.27 (0.22-0.32) 0.25 0.31 (0.25-0.37) 0.22 14.8 212.0

Having pain or discomfort 0.53 (0.47-0.58) 0.48 0.55 (0.48-0.60) 0.40 3.8 216.6

Feeling worried, sad, or unhappy 0.46 (0.40-0.51) 0.42 0.56 (0.50-0.63) 0.35 21.7 216.6

Full health (11111) 1.42 (1.45-1.73) 0.40 1.61 (1.28-1.53) 0.41 13.4 2.5

CI indicates confidence interval; H0 , Shannon index; J0 , Shannon evenness index.

Table 5. Comparison of correlation coefficients for the EQ-5D-
3L-Y and EQ-5D-5L-Y.

KIDSCREEN-10 HRQoL index

Mobility (walking about) ‒0.04 ‒0.14*

Looking after myself ‒0.02 ‒0.09†

Doing usual activities ‒0.22* ‒0.09†

Having pain or discomfort ‒0.17* ‒0.23*

Feeling worried, sad, or unhappy ‒0.27* ‒0.29*

KIDSCREEN-27 physical well-being

Mobility (walking about) ‒0.07† ‒0.22*

Looking after myself ‒0.05 ‒0.14*

Doing usual activities ‒0.13* ‒0.11*

Having pain or discomfort ‒0.09* ‒0.21*

Feeling worried, sad, or unhappy ‒0.19* ‒0.21*

KIDSCREEN-27 psychological well-being

Mobility (walking about) ‒0.06 ‒0.09†

Looking after myself ‒0.01 ‒0.09†

Doing usual activities ‒0.18* ‒0.12*

Having pain or discomfort ‒0.19* ‒0.17*

Feeling worried, sad, or unhappy ‒0.25* ‒0.29*

Life satisfaction ladder

Mobility (walking about) ‒0.08† ‒0.17*

Looking after myself ‒0.00 ‒0.01

Doing usual activities ‒0.09* ‒0.13*

Having pain or discomfort ‒0.10* ‒0.27*

Feeling worried, sad, or unhappy ‒0.17* ‒0.36*

Convergent validity between 3L and 5L

Mobility (walking about) 0.55*

Looking after myself 0.46*

Doing usual activities 0.32*

Having pain or discomfort 0.48*

Feeling worried, sad, or unhappy 0.51*

3L indicates EQ-5D-3L-Y; 5L, EQ-5D-5L-Y; HRQoL, health-related quality of life.
*P-value ,.05.
†P-value ,.01.
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reliability for the “mobility” and “looking after myself” di-
mensions. These results are similar to those obtained in the in-
ternational EQ-5D-3L-Y validation study.1

This study has some limitations. First, the questionnaires were
completed in small student groups, so there may be some
response/social desirability bias. All the participants were children
and adolescents from the general population, and none presented
with any health conditions. Therefore, most people reported being
in full health. This fact negatively influences the high ceiling effect
that was presented, indicating that the newer 5L version has low
sensitivity in the general population. Therefore, additional
research is required to determine whether 5L is more efficient
than 3L in detecting health variations and to examine behavior in
specific populations and the responsiveness to change in sub-
groups with heterogeneous health conditions. In addition, the
ceiling effect of the EQ-5D-5L-Y is still high compared with the
EQ-5D-3L-Y version. Hence, the objective of EuroQol foundation in
reducing the ceiling effect is not fully accomplished. Nevertheless,
it should be taken into account that the studied population does
not have special health characteristics. Therefore, we recommend
that this test be used in combination with other more sensitive
instruments in the healthy population. Further research is needed
to determine the psychometric properties of this instrument in
the clinical population and to explore its use in health economic
assessments.

On the basis of the results, this study has implications for re-
searchers and clinicians. Until now, the EQ-5D-3L-Y version was
used to assess HRQOL in children, often presenting results with a
high ceiling effect and little discriminant power. When the new
version EQ-5D-5L-Y appears, the informative and discriminating
capacity is greater. A version with 5 response levels allows
capturing a greater number of respondents who are between
levels 1 and 3, when they were at level 1 with the 3-level version.
In addition, the 5-level version allows placing 3 anchors, for one
part, the best and worst levels (5 and 3, respectively) and on the
other, an intermediate anchor (level 3 response), through which to
discern between how much below I am in bad or good with
respect to this. Thus, we recommend the use of the version with 5
response levels in future studies and assessments of the HRQOL.
Conclusions

To our knowledge, this is the first study to assess the validity
and reliability of the newer EQ-5D-5L-Y and to compare it with the
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oldest version containing 3 levels of response in general popula-
tion. Our results show that the 5L version is feasible, consistent,
and reliable in healthy youth. The findings also show limited dif-
ferences in the informativity and ceiling effect of EQ-5D-5L-Y
compared with the EQ-5D-3L-Y.
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