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Abstract
Purpose To develop a self-report version of the EQ-5D
for younger respondents, named the EQ-5D-Y (Youth); to
test its comprehensibility for children and adolescents and

to compare results obtained using the standard adult
EQ-5D and the EQ-5D-Y.
Methods An international task force revised the content
of EQ-5D and wording to ensure relevance and clarity for
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young respondents. Children’s and adolescents’ understanding of the EQ-5D-Y was tested in cognitive interviews
after the instrument was translated into German, Italian,
Spanish and Swedish. Differences between the EQ-5D and
the EQ-5D-Y regarding frequencies of reported problems
were investigated in Germany, Spain and South Africa.
Results The content of the EQ-5D dimensions proved to
be appropriate for the measurement of HRQOL in young
respondents. The wording of the questionnaire had to be
adapted which led to small changes in the meaning of some
items and answer options. The adapted EQ-5D-Y was
satisfactorily understood by children and adolescents in
different countries. It was better accepted and proved more
feasible than the EQ-5D. The administration of the EQ-5D
and of the EQ-5D-Y causes differences in frequencies of
reported problems.
Conclusions The newly developed EQ-5D-Y is a useful
tool to measure HRQOL in young people in an ageappropriate manner.
Keywords Child health  Adolescent health  HRQOL 
Measurement  EQ-5D
Abbreviations
HRQOL
Health-related quality of life
VAS
Visual analogue scale
EQ-5D-Y EQ-5D youth version

Introduction
Health-related quality of life (HRQOL) is increasingly
considered an important area of research in both children
and adolescents (here defined as persons aged 8 to 11 and 12
to 18, respectively). The concept of HRQOL focuses on the
viewpoint of the individual and is factored into different
areas of health assessment, such as the impact of disease on
daily living and functioning or health care utilization [1–3].
Studies in this field require measurement procedures
appropriate to the development stage of the respondent
[4–6]. As a response to this need, several instruments to
assess generic and disease-specific HRQOL in children and
adolescent have been developed. These are applied in epidemiological surveys, clinical studies, quality assurance
and health care performance assessment [1, 2, 6–11].
The most extensive approach to the development of
HRQOL instruments for young respondents includes
qualitative pilot studies in order to identify child- and
adolescent-specific domains of HRQOL and derive item
statements from interviews with young respondents and
parents [12]. This approach may be favourable from a
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theoretical point of view [1] and has been used to develop a
variety of questionnaires (e.g. [13–16]). Most instruments,
however, were developed by experts based on reviews of
the literature and other instruments, expert opinion, informal or systematic parental enquiries, or clinical experience,
with little reference to the views of the targeted population
(e.g. [17–19]). A last approach is to modify adult HRQOL
instruments so that they are suitable for younger respondents. Although there is a consensus that the specific
developmental aspects of childhood and adolescence
should be represented in HRQOL instruments, previous
research has shown that it is possible to measure HRQOL
in younger respondents using the same dimensions as in
adult instruments and even the same items [1]. Furthermore, the three main components of HRQOL in adults
(physical, psychological and social) are clearly of relevance in younger respondents, too. Nevertheless, the specific issues addressed by items and the way they are
worded need to be tailored to the target population. Where
this is achieved, the development of questionnaires for
younger respondents by modifying adult questionnaires
facilitates comparisons of HRQOL in adults and younger
populations. This might be particularly useful in cohort
studies investigating HRQOL in severe childhood chronic
conditions that last into adult life, such as cerebral palsy or
epilepsy. It is also especially important to be able to track
changes in HRQOL across the life course in progressive
conditions such as cystic fibrosis.
The EQ-5D is a widely used standardized generic measure of HRQOL [20] originally designed for use in adult
populations aged 18 and over. It has been utilized internationally in many settings, such as clinical trials and population surveys. Its dissemination is supported by its concise
contents, its applicability to a wide range of health conditions and its twofold reporting format, both as a descriptive
profile and as an index which can be interpreted as a preference value. Although the literature emphasizes the use of
EQ-5D in economic evaluations, it can nevertheless also be
used as a measure of health status in general (non-economic) health assessments. Against the background of the
increasing importance of measuring HRQOL in children
and adolescents, there has been a demand by end-users of
the EQ-5D for a well-validated version for younger
respondents. The main rationale of such a version would be
to enable young patients and populations to self-report their
health, where data might otherwise require collection by
proxy. Given the benefits of the conventional EQ-5D, there
are a wide range of possible applications for a version for
younger respondents, including population health surveys,
routine measurement and monitoring in health care settings,
and use in clinical research and practice.
Hennessy and Kind [21] reported adequate performance
of the EQ-5D in adolescents aged 12 to 18 but pointed out
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the need to ensure that the language and concepts
embodied in the instrument are correctly understood by
young respondents. Use of EQ-5D in younger age groups
has since been investigated in several countries [22–27].
These studies investigated the performance of the instrument in young people from a quantitative point of view but
also conducted several extensive qualitative assessments to
explore respondent perceptions of the instrument and their
ability to comprehend and complete it. From early 2006,
the accumulated body of research was considered sufficient
to be able to integrate the results and develop a version of
the EQ-5D for young people. For this version, a lower age
limit of 8 was chosen, as it was not considered possible to
rely only on child self-report below this age.
The present paper describes the development of the EQ5D-Y with regard to the phrasing of the modified questionnaire, the translation procedure and qualitative testing
of the new version. Results of a quantitative comparison
between the standard adult EQ-5D and the EQ-5D-Y are
also presented. Results from its validation in an international study and extensive discussion of its use in possible
economic valuation will be provided elsewhere [28].
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age group, (2) revision of questionnaire wording to
optimize item comprehension for younger respondents, (3)
translation, (4) cognitive interviews, (5) integration of
results and decision-making on harmonization into a provisional new questionnaire and (6) comparison of results
between the modified version for young respondents and
the standard adult EQ-5D.
(1)

Methods
EQ-5D
The standard adult EQ-5D consists of a descriptive system
that comprises five items referring to the domains mobility,
self-care, usual activities, pain/discomfort and anxiety/
depression scored as presenting no problems, moderate
problems or severe problems. In addition, respondents use
a vertical, graduated Visual Analogue Scale (VAS) to rate
their own health between 0 (the worst) and 100 (the best
health state he/she can imagine). Value sets elicited from
general population samples are available to convert profiles
derived from the 5-dimensional descriptive system into a
weighted health state index [29].
Modification process
Teams from seven countries (Germany, Italy, South Africa,
Spain, Sweden, The Netherlands, United Kingdom) participated in the development of the EQ-5D-Y within the
framework of a task force on behalf of the EuroQol-Group.
The 13 members of the task force were all experienced in
quality of life research and members had additional specific
expertise in child psychology, paediatrics, health economics, statistics, sport sciences and/or rehabilitation sciences.
The development process included five steps: (1) consideration of the EQ-5D’s five domain definitions by the
expert committee to determine applicability to a younger

(2)

Revision of domain definitions: Definitions of the
conceptual domains underlying the EQ-5D’s five
items and the VAS are available [30]. The definitions
clearly specify the domain which each item is intended
to cover and help to ensure consistent interpretation of
the questionnaire by, for example, researchers and
translators. In the first stage of development, these
definitions were used as a model to develop comparable definitions for the EQ-5D-Y. The task force
reviewed the definitions of the EQ-5D concepts taking
into account the developmental stages of children and
adolescents. The focus of the review was on the
suitability of the implied item content to younger
respondents’ HRQOL. As the intention was to develop
an instrument that would be comparable with the EQ5D, the additional inclusion of child- and adolescentspecific domains was not considered. Partially modified definitions of the EQ-5D concepts were adopted
for the EQ-5D-Y and provided a guideline for
cognitive interviews with children and adolescents.
Revision of wording and layout: In the second stage
of the development process, questionnaire wording
(including instruction, headings and response options)
was modified to improve comprehension and to
reflect the adapted domain definitions developed at
stage (1). Previous experience with administering the
EQ-5D in young respondents as well as results from
previous qualitative assessments was taken into
account. Where necessary, dimension definitions
were further modified to reflect changes in questionnaire wording.

At the end of the process, a pilot version of the EQ-5D-Y
was agreed on.
(3)

Translation: The EQ-5D-Y pilot version was translated according to the EuroQoL translation methodology into languages in which cognitive debriefing
would be performed [31]. First, two independent
forward translations were performed by native speakers of each target language who were fluent in English
and who had experience in the translation of HRQOL
measures. Secondly, the translators and a local task
force member assessed the forward translations in
terms of their conceptual equivalence with the
original and developed a consensus version in the
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(4)

(5)

(6)
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target language. Thirdly, the consensus version was
translated back into English by a native English
speaker. Finally, the translation process was reviewed
by members of the project team and at least one of the
translators to resolve any remaining problems and to
generate the final consensus version.
Cognitive interviews: In Germany, Italy, Spain and
Sweden trained interviewers from the project teams
administered the EQ-5D-Y to convenience samples of
healthy and chronically ill young people aged 8 to 18.
After self-completing the questionnaire, respondents
participated in cognitive interviews to investigate its
comprehensibility, possible misinterpretations and
acceptance. Their understanding of the different items
was compared with the previously agreed definitions
of EQ-5D-Y dimensions. The cognitive interviews
were conducted using several techniques [32, 33]. In
order to gain maximal information, different methods
were employed. Each country employed either the
Paraphrasing or the General Probing technique in
order to test whether the instrument was comprehensible in each language version. In the Paraphrasing
Method, interviewees were asked to repeat each item
in their own words to determine whether the respondent understood the item in the manner intended [34].
The General Probing Method [35] was used to
question interviewees as to whether the item was
comprehensible and clear. Respondents were also
asked to suggest alternative or better item descriptors.
In Italy and Spain, respondents were asked to judge
item and overall questionnaire comprehensibility on a
scale of 0 to 10 using the Understanding Numeric
Scale Method [36]. In Italy and Sweden, a free
association approach was followed to primarily
investigate semantic aspects of the instrument [37].
Subsequently, adjustments were made to the questionnaire, resulting in a second final consensus
version in each language. In Sweden, part of the
work [24] was performed before the task force was
formed, hence, within the scope of the task force the
development procedure was finalized [38, 39].
Integration and decision-making on harmonization:
After revision and discussion of the pre-test results
from different countries, the English language EQ5D-Y source version was approved by the development team and made available for further testing in
larger samples. Results of that testing are described
elsewhere [28].
Comparison of the EQ-5D and the EQ-5D-Y: Finally,
in order to compare the results obtained with the EQ5D-Y and the EQ-5D, both versions were administered to school-based samples in Germany, Spain and
South Africa. In Germany, pupils aged 10 to 18
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(mean = 13.9 years; SD = 1.8) from 23 randomly
selected elementary and high schools in Berlin
randomly received either the EQ-5D-Y (n = 756) or
the EQ-5D (n = 730). Similarly, in South Africa,
pupils aged 13 to 19 (mean = 15.5 years; SD = 1.3)
from an English high school in a middle-class area of
Cape Town filled in either the EQ-5D-Y (n = 258) or
the EQ-5D (n = 259) after random allocation of the
versions [40]. In Spain, 973 pupils aged 8 to 18
(mean = 13.0 years; SD = 2.7) attending one of six
schools in Caceres received a test battery which
included the EQ-5D-Y at the beginning and the EQ5D at the end. Standardization of the sample sizes in
each country was not possible as resources and local
situations differed. However, all samples were balanced in terms of gender distribution (between 49.7%
and 50.8% boys) and had similar social and healthrelated characteristics. The majority of German
(91.1%) and Spanish (94.4%) respondents reported
average or above average family wealth. South
African questionnaires did not assess perceived family
wealth, but pupils came from an upper middle-class
social background. In all countries, the majority of
respondents (range 83.4%-94.5%) reported good, very
good or even excellent health and the percentage of
pupils taking medication for a chronic illness ranged
between 11.0% and 15.9%. Frequencies of reported
problems on the EQ-5D and EQ-5D-Y were compared
using v2 statistics in Germany and South Africa and
using the Wilcoxon signed-rank test in Spain. A
minimum number of n = 200 respondents per questionnaire version was required to detect differences of
0.25 a standard deviation with a = 0.05 and a power
of 80%. The percentage of missing values on the two
versions was compared using v2 in Germany and
South Africa and using the McNemar test in Spain. In
all countries, only pupils who were present on the day
the study was conducted completed the questionnaires
during school time.
There were small differences with regard to the treatment of VAS scores. In Germany and South Africa, VAS
scores were counted as missing when the standard adult
EQ-5D VAS was not filled out correctly i.e. when
respondents did something other than drawing a line from
the box with the words ‘your health today’ to their chosen
VAS score. In Spain, all VAS scores were accepted as
valid as long as they were unambiguous even when the
standard method was not followed (e.g. when a pupil used
the VAS as a thermometer, by drawing a line from the
bottom to the score).
In all countries, informed consent from parents or
guardians of the pupils was a pre-condition for participation
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in the cognitive interviews or the quantitative testing. In line
with national regulations, permission to collect data was
obtained from the data protection commissioner in charge
(Germany, Italy, Spain) or the appropriate ethics committee
(Sweden: Karolinska Institutet Number 2006/1534-31/2,
South Africa: Medical Research Ethics Committee of the
University of Cape Town and South African Department of
Education, Italy: ethics committees of the participating
hospitals).

Results
Revision of EQ-5D domain concepts and child-friendly
adaptations
The results of the revision of domain concepts are summarized in Table 1. There was consensus that the overall
concept of ‘health’ applies to younger age groups as well
and that the five EQ-5D dimensions were all important
domains for child and adolescent HRQOL. However, some
minor adaptations were introduced in their operationalization to clarify the meaning of these dimensions for
younger respondents. In general, it was considered
important to clarify that items refer exclusively to healthrelated impairment and not to age-related difficulties. In
particular, it was considered important to point out that
reports of problems in performing self-care activities do
not imply impairment if the degree of help is appropriate
for respondents of that particular age and cultural background. Other modifications included the use of more
appropriate examples in the ‘Usual activities’ dimension.
In the domains ‘Anxiety/Depression’ as well as ‘Pain/
Discomfort’, no alteration or explanation of content was
deemed necessary. Finally, the concept of the VAS was
also considered applicable in children and adolescents.
Revision of EQ-5D wording and changes
in the EQ-5D-Y
After reviewing the EQ-5D domain concepts for applicability in children and adolescents, the wording of the
questionnaire was reviewed to enhance comprehensibility
and potentially improve data quality. Uniform answer
options were provided for four domains indicating ‘no’,
‘some’ and ‘a lot of’ problems. In the ‘Anxiety/Depression’
domain ‘not’, ‘a bit’ and ‘very’ were chosen as the corresponding wording. To facilitate response selection the
qualifiers were underlined in each response option. The
modification of the quantifiers resulted in a difference with
the original EQ-5D in the ‘Mobility’, ‘Self-Care’ and
‘Usual activities’ domains, where the highest level of
severity refers to an inability to perform the activities in
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question. The rephrasing to ‘a lot of problems’ in the EQ5D-Y implies less extreme statements and required
adjustments in the items’ domain definitions. Furthermore,
modification of the response options in the ‘Self-Care’
dimension (EQ-5D-Y: ‘Looking after myself’) by inserting
the examples ‘washing and dressing’ restricts item content
to activities of personal hygiene in the EQ-5D-Y. Thus, the
items explanation in the domain’s definition had to be
slightly adapted. However, the majority of wording changes to facilitate comprehension did not affect item content.
Regarding an adaptation of the VAS for younger
respondents the national teams tested different variants in
their pilot tests, collected data on their performance and
agreed on the best solution afterwards. The final version of
the EQ-5D-Y is presented in Table 2 which also shows the
new wording of the EQ-5D-Y VAS.

Results of the cognitive interviews
The sample characteristics of the respondents included in
the cognitive interviews conducted in Germany, Italy,
Spain and Sweden are shown in Table 3.
The young people were generally positive about the
questionnaire and broadly accepted its general structure.
Almost all interviewees were able to respond to the items
without assistance. In particular, the ‘Mobility (walking
about)’, ‘Having pain or discomfort’ and ‘Doing usual
activities’ items were well understood. The examples of
usual activities were found to be helpful. However, in some
countries, one or two items led to misunderstanding, particularly the item covering the ‘Looking after myself’
domain. Four respondents from Spain (aged 8 to 9) thought
the item referred to being able to provide for oneself (e.g.
preparing food). In Italy, some respondents (five sick
children and one healthy child) interpreted the item as
referring to having to be careful because of their or others
disease (being cautious, remembering to take medicines
etc.). Two children from Spain and eight children from
Italy reported problems with self-care because they had not
yet learned to perform activities of personal hygiene.
However, since the item was understood by the majority of
respondents, it was left unchanged.
As regards specific problems in some language versions
a change in wording was permitted, as long as the meaning
of the item remained essentially unchanged. For example,
the word ‘difficulties’ was found to be more appropriate
than ‘problems’ in Sweden and Italy. If alternative translations were thought to be more difficult to understand,
however, the original translation was retained. Thus, in
Germany, the double negative included in the ‘Feeling
worried, sad or unhappy’ dimension (‘not unhappy’) was
retained despite criticism.
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Suitable to adopt for EQ-5D-Y. The given understanding of ‘health’ and ‘your own health state’
emphasize the need of an appropriate self-report version and underlines that only health-related
impairments are addressed

Result of revision process—Transfer to EQ-5D-Y

Best imaginable health state: The most optimal, desirable, ideal health state a person can imagine

Worst imaginable health state: The most bad, undesirable health state a person can imagine. Unable
to function independently in all areas of life

Definitions are suitable for the child-friendly version. However, again the age-appropriate ability to
perform certain activities has to be taken into account regarding the term ‘independently’

In general, the age-appropriate ability to perform certain activities has to be taken into account

Extreme: Indicating a very severe or very bad level—the highest (outermost) level

Visual analogue scale (VAS)

Definitions are suitable for the child-friendly version even though the wording in the levels were
partly changed. ‘A lot of problems’ is comparable to ‘Extreme problems’ referring to a high level
of impairment or the inability to perform the activities in question

Since the given definition of ‘anxiety’ corresponds the meaning of ‘feeling worried’ and since the
described meaning of ‘depression’ complies with the sense of ‘sad or unhappy’ the descriptions
have been retained unchanged with reference to the new wording

Suitable to adopt for EQ-5D-Y, despite of the new wording

Suitable to adopt for EQ-5D-Y

Suitable to adopt for EQ-5D-Y. However, examples were replaced by child-specific activities such
as going to school, hobbies, sports, playing, doing things with family or friends

Washing self: refers to the ability to perform activities of personal hygiene (taking a bath/ shower or
brushing teeth) compared to other (healthy) children of the same culture and age

Looking after myself: refers to an age-appropriate degree of independence in daily personal care. It
specifically covers washing and dressing but not activities such as feeding oneself

Some/moderate problems: Ranges from a small number or a small degree of difficulty to many
problems or difficulties. Should indicate a middle level between no problems and extreme
problems. More severe than mild

Some/moderate/extreme problems

Depression: Psychological sensation relating to lowness of spirit. Covers (beyond clinical depression)
feeling cheerless, gloomy, dejected, down, sad, unhappy

Anxiety: Psychological sensation relating to 0 worry0 ; covers general feelings of feeling tense,
troubled, nervous, apprehensive, fearful as well as panic or dread

Anxiety & depression

Discomfort: Uncomfortable physical sensation, of a lower grade of intensity than pain such as
ache(s), nausea, dizziness, but not psychological/mental disturbance.

Pain: Physical or bodily hurt, but not psychological or mental suffering

Pain & discomfort

Refers to the ability to participate in activities such as (house)work, study, leisure and social
activities that are carried out regularly by the respondent personally

Usual activities

Washing self: Ability to take a bath or shower without help from someone else; washing whole
body and not just face and hands

Self-care: refers to independence in daily personal care. It specifically covers washing and dressing,
but also includes feeding oneself, personal hygiene, brushing teeth, grooming and going to the
toilet. It does not include social or role activities, or the ability to manage personal finances or
household affairs

Self-care
Suitable to adopt for EQ-5D-Y. However, modifications were necessary due to changes in wording
and in order to clarify the meaning in younger age groups

Suitable to adopt for EQ-5D-Y. However, minor modification necessary due to changes in wording.
Definition of level 3 had to be modified since ‘I have a lot of problems walking about’ includes the
ability to walk only under high effort (with or without aids) as well as being not able to walk at all
(when confined to bed or a chair). In line with the adult version children, who are able to move
Levels: (1) Can walk without help or aids, (2) Needs to use aids when walking; (3) Confined to bed or around in a wheelchair are assigned to level 2
chair all of the day, long-term or short term

Walking about: The ability to walk or move about independently inside and outside. It does not refer
to walking about an object (building) or to strenuous activities

Mobility: physical ability to walk or move about, both inside and outside

Mobility

Your own health state: Emphasizes the respondent’s own judgement of his/her health state; relates to
the individual and depends on the respondent’s situation

Health: refers to physical, emotional and social functioning and well-being

Health/your own health state

Content of the definitions for the original EQ-5D

Table 1 Definitions (condensed) of the concepts embodied in the EQ-5D and the EQ-5D-Y
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Table 2 Comparison of the EQ-5D and the EQ-5D-Y English language source version
Original wording: standard adult EQ-5D

Modified wording: child-friendly EQ-5D-Y

No heading

Describing your health TODAY

By placing a tick in one box in each group below, please indicate
which statements best describe your own health state today
Mobility

Under each heading, mark ONE box that best describes your
health TODAY
Mobility (walking about)

I have no problems in walking about

I have no problems walking about

I have some problems in walking about

I have some problems walking about

I am confined to bed

I have a lot of problems walking about

Self-care
I have no problems with self-care

Looking after myself
I have no problems washing or dressing myself

I have some problems washing or dressing myself

I have some problems washing or dressing myself

I am unable to wash or dress myself

I have a lot of problems washing or dressing myself

Usual activities (e.g. work, study, housework, family or leisure activities)

Doing usual activities (for example, going to school, hobbies,
sports, playing, doing things with family or friends)

I have no problems with performing my usual activities

I have no problems doing my usual activities

I have some problems with performing my usual activities

I have some problems doing my usual activities

I am unable to perform my usual activities

I have a lot of problems doing my usual activities

Pain/discomfort

Having pain or discomfort

I have no pain or discomfort

I have no pain or discomfort

I have moderate pain or discomfort

I have some pain or discomfort

I have extreme pain or discomfort
Anxiety/depression

I have a lot of pain or discomfort
Feeling worried, sad or unhappy

I am not anxious or depressed

I am not worried, sad or unhappy

I am moderately anxious or depressed

I am a bit worried, sad or unhappy

I am extremely anxious or depressed

I am very worried, sad or unhappy

No heading

How good is your health TODAY

To help people say how good or bad a health state is, we have drawn a
scale (rather like a thermometer) on which the best state you can
imagine is marked 100 and the worst state you can imagine
is marked 0
We would like you to indicate on this scale how good or bad your
own health is today, in your opinion. Please do this by drawing
a line from the box below to whichever point on the scale indicates
how good or bad your health state is today

We would like to know how good or bad your health is
TODAY.
This line is numbered from 0 to 100.
100 means the best health you can imagine.
0 means the worst health you can imagine.
Please mark an X on the line that shows how good or bad your
health is TODAY.

Best imaginable health state

The best health you can imagine

Worst imaginable health state

The worst health you can imagine

Table 3 Cognitive interview samples
Germany

Italy

Spain

Sweden

Recruitment

Convenience sample

Convenience sample

Convenience sample

Convenience sample

N

8

37

20

38

Gender

4 boys/4 girls

22 boys/15 girls

10 boys/10 girls

21 boys/17 girls

5 healthy, 3 chronically ill

17 healthy, 20 chronically ill

20 healthy children

38 healthy children

Age range (years)

8–16

8–15

8–18

8–13

Mean age (SD)

11.5 (2.4)

11.6 (2.3)

12.5 (3.0)

11.4 (1.7)

Methods

Paraphrasing, general
probing

Paraphrasing, free association,
numeric scale

Paraphrasing, general
probing, numeric scale

General probing, free
association
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Regarding an adaptation of the VAS six different versions were tested in Italy and two different versions were
tested in Germany. Some pupils had difficulty completing
the standard adult EQ-5D VAS which requires the
respondent to draw a line from a box in the centre of the
page to the scale. In Italy and Germany, using a cross to
rate their own health state directly on the VAS improved
respondents’ understanding of the task. Moreover, some
adjustments in the instructions were found helpful in
improving comprehensibility. Further, a comparison of
different VAS versions in Italy showed that interviewees
preferred a more detailed graduated VAS (specifying 0, 5,
10, etc. instead of 0, 10, 20, etc.) [37]. Based on these
results, a modified VAS for younger respondents was
developed which included simplified instructions and a
more detailed graduated VAS [37].
In conclusion, the final consensus version was generally
accepted by the interviewees. The descriptive system was
completed by respondents in almost all cases without
assistance. Although some modifications were made to
other language versions to adapt the EQ-5D-Y to specific
cultural contexts, there was no indication that amendments
to the wording of the English language source version were
required. Therefore, the descriptive system of the pilot
questionnaire and the modified VAS were accepted as the
final draft.
Frequencies of reported problems: comparison
of the EQ-5D and the EQ-5D-Y
Table 4 shows the percentages of reported problems in the
different domains as well as the mean VAS scores for
respondents in Spain, Germany and South Africa. In all
three countries, pupils tended to report more problems on
the EQ-5D-Y ‘Mobility (walking about)’ (P \ 0.05 in
Germany and South Africa), ‘Having pain or discomfort’
(P \ 0.05 in Germany and Spain) and ‘Feeling worried,
sad or unhappy’ domains than in the EQ-5D (P \ 0.05
between the EQ-5D and EQ-5D-Y in all three countries).
There was no consistent pattern of differences in responses
on the ‘Looking after myself’ or ‘Doing usual activities’
domain.
The EQ-5D-Y also generally provided a more complete
data set with fewer missing values compared to the EQ-5D.
In Spain, differences for missing values between the two
versions of the descriptive system were small and not
statistically significant. In Germany, however, the EQ-5DY produced significantly lower percentages of missing
values in all dimensions. In South Africa, a clear trend
towards fewer missing values on the EQ-5D-Y was
observed which was almost statistically significant for
three of the five dimensions. On the VAS, there were
noticeable differences in the proportion of missing values
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between the EQ-5D-Y and the EQ-5D (Table 5). In
Germany, pupils also rated the comprehensibility of the
version they received and we found that the EQ-5D-Y was
generally considered easier to understand than the EQ-5D
(data not shown).

Discussion
Our aim was to develop a modified version of the EQ-5D
for use in respondents from 8 years onwards which
includes the advantages of the standard adult EQ-5D. The
development process of the EQ-5D-Y described in this
paper was successful in deriving a modified, but nevertheless similar version of the EQ-5D through making ageappropriate adaptations.
The domains of the EQ-5D’s descriptive system were
found to be transferable to the population of children and
adolescents. Although aspects such as mobility seem to be
less important in the young population compared to adults,
such dimensions were retained due to the instrument’s
generic character and necessity to be applicable also for
sick patients.
In the revision of the wording, several difficulties were
identified in the EQ-5D which required rephrasing to
improve comprehensibility in the target population. Modifications were predominantly minor and did not affect item
content. However, in some cases, rephrasing resulted in a
deviation from the meaning of the EQ-5D which had to be
reflected in the item definitions. A notable example was the
use of less extreme response options in the third level of the
EQ-5D-Y which refer to having considerable difficulty in
performing an activity rather than being unable to perform
it, as in the EQ-5D. Though this may limit the comparability of results with the EQ-5D, it was felt to be an
acceptable trade-off given the expectation that the new
version would lead to fuller use of response options across
the whole range of severity.
The results of the cognitive interviews showed that the
modified version was well accepted and comprehensible to
young respondents. The main challenge with regard to
validity was to clarify that the instrument only addresses
health-related impairment and not age-related inability in
performing certain activities. In a direct quantitative comparison with the standard adult EQ-5D, the EQ-5D-Y was
judged to be easier to fill in and yielded fewer missing
values. Likewise, in Germany and South Africa, there were
markedly fewer missing values on the VAS used in the EQ5D-Y. Smaller differences between the two VAS versions
in Spain might be attributable to an ordering effect, when
children ‘learned’ to fill in the VAS in the EQ-5D-Y and
then did it the same way in the EQ-5D at the end of the test
battery. Further, using a different method than that
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Table 4 Percentages of reported problems in the EQ-5D-Y versus the EQ-5D (categories ‘some’ and ‘a lot of’ problems collapsed to calculate
v2 statistics)
Germany
EQ-5D-Y (n = 756)

South Africa

Spain

EQ-5D (n = 730)

EQ-5D-Y (n = 258)

EQ-5D (n = 259)

EQ-5D-Y (n = 973)

EQ-5D (n = 973)

Mobility (walking about)a,b
No

92.3

95.5

87.4

93.0

95.3

96.7

Some
A lot of

7.6
0.1

3.8
0.7

12.3
0.4

5.8
1.2

4.6
0.1

2.9
0.4

Looking after myselfb
No

98.1

97.5

96.9

100

98.6

98.6

Some

1.6

2.1

2.8

0.0

1.1

1.2

A lot of

0.3

0.4

0.4

0.0

0.3

0.2

Doing usual activitiesa
No

93.5

87.3

84.3

86.1

93.7

92.8

Some

6.2

11.7

15.0

13.5

5.7

6.8

A lot of

0.3

1.0

0.8

0.4

0.6

0.4
85.5

Having pain or discomforta,c
No

62.5

72.1

52.8

60.3

80.0

Some

36.2

26.2

45.5

38.5

19.0

7.4

A lot of

1.3

1.7

0.8

1.2

1.0

0.5

Feeling worried, sad or unhappya,b,c
Not
A bit

60.1
36.0

78.0
20.3

61.4
34.7

72.7
23.5

76.9
22.0

92.5
7.4

Very

3.9

1.7

3.9

3.7

1.1

0.5

Mean

83.7

83.5

77.3

74.6

83.8

83.8

SD

16.0

16.8

15.7

16.1

13.7

14.2

Median

90.0

90.0

80.0

79.5

90.0

85

Range

8–100

0–100

34–100

30–100

20–100

20–100

Difference

P = 0.90

VAS

P = .067

P = 206

a

Significant differences (P \ .05) between results of the two versions in Germany (v2 statistics)

b

Significant differences (P \ .05) between results of the two versions in South Africa (v2 statistics)

c

Significant differences (P \ .05) between results of the two versions in Spain (Wilcoxon)

requested to score the VAS did not lead to the score being
considered invalid (missing) in Spain, as long as the score
was unambiguous.
The assumption that the frequency of respondents
reporting more severe problems would increase due to the
use of a less extreme upper severity level on the first three
dimensions in the EQ-5D-Y was not borne out in current
study, suggesting that the new wording might have little
effect on frequency distributions on these dimensions.
Nevertheless, the two versions should be tested side-byside in clinical samples with a wider range of problems
before such a conclusion can be definitively drawn. In
general, ceiling effects were smaller in the EQ-5D-Y since
the respondents used the ‘some problems’ option more
often. This was particularly the case in the last two
dimensions (‘having pain & discomfort’ and ‘feeling

worried, sad or unhappy’) which address problems that are
more common in children’s lives than impairments in
mobility, self-care or everyday activities.
Even though the different distribution of reported
problems in both versions show that they cannot be used
interchangeably, the EQ-5D-Y is still conceptually equivalent to the EQ-5D and provides an opportunity to compare
children’s and adult’s ratings in corresponding dimensions.
Given the apparent differences in distributions, particularly
in the last two dimensions, future research should focus on
the development of correction factors that will allow for
comparison between the adult and youth versions.
The present study had some limitations. The fact that the
EQ-5D-Y results from an adaptation of an existing instrument and not from an in-depth examination of the conceptualization, structure and content specific to children’s
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Table 5 Percentages of missing values in the EQ-5D-Y compared to the EQ-5D
Germanya
EQ-5D-Y
(n = 756)

South Africaa
EQ-5D
(n = 730)

P

EQ-5D-Y
(n = 258)

Spainb
EQ-5D
(n = 259)

P

EQ-5D-Y
(n = 973)

EQ-5D
(n = 973)

P

Mobility (walking about)
0.4

2.2

.002 2.3

8.5

.029 0

0.3

0.250

Looking after myself
0.3
1.6

.004 1.9

7.7

.082 0

0.3

0.250

.002 1.9

7.3

.056 0

0.3

0.250

.027 1.9

7.3

.056 0

0.5

0.063

.001 1.9

8.1

.005 0

0.3

0.250

\.001 4.6

17.1

\.001 3.0

5.0

0.004

Doing usual activities
0.3

1.8

Having pain or discomfort
0.7

1.8

Feeling sad, worried or unhappy
0.5

2.5

VAS
8.9

16.7

a

2

P-values calculated by v statistics

b

P-values calculated by McNemar statistics

and adolescents’ HRQOL might result in exclusion of
aspects of HRQOL which are relevant to young respondents. However, the five health domains covered by the
EQ-5D descriptive system accord with previous reviews
about the main components of children and adolescents
HRQOL [1, 41] and are covered by the most widely used
HRQOL instruments specifically designed for young
respondents. Nevertheless, further research will need to
examine how far the addition of further domains might
improve the performance of the instrument in children and
adolescents. Another limitation is that the testing of the
EQ-5D-Y was conducted predominantly in healthy samples
which provide only limited information. Further research is
needed to test the EQ-5D-Y in population-based and clinical subgroups. Likewise, the psychometric properties of
the new version require assessment, and initial results on
the EQ-5D-Y’s feasibility, reliability and preliminary
validity are published elsewhere [28].
Another crucial topic for further research is the use of
the EQ-5D-Y in economic evaluations. Although it largely
corresponds to the adult version, the EQ-5D-Y is a distinct
instrument from the standard EQ-5D. Therefore, the
existing EQ-5D social value sets cannot be assumed to be
the appropriate preference weights. Any future valuation of
health states generated by the EQ-5D-Y will have to
address several very interesting issues, including the
question of how social preferences should be elicited and
who they should be elicited from. Clearly, demonstrating
the appropriateness of the instrument for use in younger
populations is an essential first step towards being able to
include it as an outcome measure in economic evaluations
in those populations. Hopefully, however, the availability
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of the EQ-5D-Y will help facilitate measurement of
HRQOL in children and adolescents in a wide range of
applications where social preference weights are not necessarily required.
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