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Abstract

Background: The adult versions EQ-5D-3L and EQ-5D-5L have been extensive compared. This is not the case for the
EQ-5D youth versions. The study aim was to compare the measurement properties and responsiveness of EQ-5D-Y-3L
and EQ-5D-Y-5L in paediatric patients.

Methods: A sample of patients 8-16 years old with different diseases and a wide range of disease severity was asked
to complete EQ-5D-Y-3L, EQ-5D-Y-5L, PedsQL Generic Core Scale, and selected, appropriate disease-specific instru-
ments, three times. EQ-5D-Y-3L and EQ-5D-Y-5L were compared in terms of: feasibility, (re-)distribution properties,
discriminatory power, convergent validity, test-retest reliability, and responsiveness.

Results: 286 participating patients suffered from one of the following diseases: major beta-thalassemia, haemophilia,
acute lymphoblastic leukaemia, acute illness. Missing responses were comparable between versions of the EQ-5D-Y,
suggesting comparable feasibility. The number of patients in the best health state (level profile 11111) was equal in
both EQ-5D-Y versions. The projection of EQ-5D-Y-3L scores onto EQ-5D-Y-5L for all dimensions showed that the two
additional levels in EQ-5D-Y-5L slightly improved the accuracy of patients in reporting their problems, especially if
severe. Convergent validity with PedsQL and disease-specific measures showed that the two EQ-5D-Y versions per-
formed about equally. Test-retest reliability (EQ-5D-Y-3L 0.78 vs EQ-5D-Y-51 0.84), and sensitivity for detecting health
changes, were both better in EQ-5D-Y-5L.

Conclusions: Extending the number of levels did not give clear superiority to EQ-5D-Y-5L over EQ-5D-Y-3L based on
the criteria assessed in this study. However, increasing the number of levels benefitted EQ-5D-Y performance in the
measurement of moderate to severe problems and especially in longitudinal study designs.
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Introduction calculation of Quality Adjusted Life Years (QALYs) [1].
One of the most widely used health-related quality of The instrument was initially designed to be used in adult
life (HRQoL) instruments is EQ-5D: a generic question-  populations aged 18 and over [2]. In 2009, the EQ-5D-Y
naire that can provide a single index to be used in the instrument was introduced for young respondents. EQ-

5D-Y has similar dimensions and the same ordinal scaling

as the adult instrument, but the dimension headings, the
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properties of this EQ-5D-Y-3L have been reported in
several countries, indicating that the questionnaire is a
valid and reliable instrument [4—7]. However, as with the
adult version of EQ-5D, EQ-5D-Y-3L has been criticized
for its lack of scaling options and its overt ceiling effects
[7, 8]. To overcome this limitation, a modified version
of EQ-5D-Y was developed with 5 response levels, the
‘EQ-5D-Y-5L instrument. The feasibility of EQ-5D-Y-5L
has been confirmed by initial pilot-testing in 4 different
countries [9].

A series of independent studies convincingly showed
the superior psychometric properties of EQ-5D-5L com-
pared to the EQ-5D-3L adult version, at no additional
burden to the respondent [10-14]. While it is tempting
to assume this evidence from the adult versions extends
to the youth versions, this is not self-evident. The 5L and
3L youth labels are not identical to their adult counter-
parts. In addition, the increased complexity of 5L can
have more impact on young respondents, which may
translate into lower reliability and undesirable heuristics
in their response behaviour.

A few studies have compared the 3L and 5L youth
versions of EQ-5D in China [15-18]. The generalizabil-
ity of these findings is, however, limited, as respondents
predominantly had minor severity issues or were not
patients. Hence, we launched a head-to-head compari-
son of the EQ-5D-Y-3L and 5L versions in children with
a wide spectre of diseases and ages, a longitudinal design,
and a suitable sample size. We addressed the following
psychometric performance measures: feasibility, (re-)dis-
tribution properties, convergent validity, test-retest reli-
ability, and responsiveness.

Methods

Participants

Participants were recruited from 5 hospitals located in
Jakarta and Bandung, Indonesia. We included children
aged 8-16 years, who had a good command of Bahasa
Indonesia. There were 4 diagnostic groups involved: chil-
dren with major beta-thalassemia, severe-to-moderate
haemophilia, Acute Lymphoblastic Leukaemia (AcLL),
and with acute disease requiring immediate clinical treat-
ment. The 4 illness types were chosen in order to secure a
broad spectre of severity, notably including patients with
severe health states. We set out to include patients who
underwent medical treatment so that responsiveness to
detecting health changes over time could be compared.
Patients were included after they and their parents signed
informed consent.

Disease groups
Children with major beta-thalassemia have impaired
production of haemoglobin [19], causing severe anaemia.
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They have been diagnosed in their early lives and subse-
quently have received routine blood transfusions. They
were expected to have some HRQoL problems due to
their illness and to demanding treatment [20, 21].

Haemophilia is an impairment of the blood-clot-
ting process that results in repeated spontaneous
bleeding in joints and muscles [22]. In Indonesia, hae-
mophiliacs are treated only if bleeding occurs [23]. We
included patients with severe/moderate levels who usu-
ally had 1 bleeding/month [24]. Common HRQoL prob-
lems in haemophilia are mobility restriction, pain due to
the onset of bleeding, and all types of social disturbances
due to self-protective behaviour [22, 25].

Acute Lymphoblastic Leukaemia (AcLL) is a malig-
nancy of the bone marrow that arises from several coop-
erative genetic mutations, which together lead to altered
blast (precursor) blood cell development [26]. We differ-
entiated AcLL patients into inpatients or outpatients to
adjust the data collection window to their health char-
acteristics. The inpatients were more unstable than the
outpatients, hence retest assessment was undertaken a
day after the baseline. Whilst for the outpatients, retest
assessment was held within a week of the baseline. We
expected AcLL children to have problems in all dimen-
sions of HRQoL, especially during treatment or after
treatment failure [27-29].

The final group of patients comprised acutely-ill chil-
dren. We defined acutely-ill children as those who were
hospitalized for sudden illnesses such as dengue, typhus,
diarrhoea, or injury. Due to sudden onset, we expected
this group of children to have problems in all dimensions
of their HRQoL, including extreme levels.

Study design

Ethical approval was obtained from the Ethical Com-
mittee of the Indonesian Ministry of Health—National
Institute of Health Research and the respective hospital
review boards. By default, the children were encouraged
to complete the questionnaires by themselves. Only when
they expressed difficulty filling in the questionnaire due
to their health did interviewers offer them minimal help
by reading aloud and writing down their answers. There
were two trained interviewers in charge of each inter-
view, one for the child and one for the parents. Parents
provided clinical data for the patients and filled in the
proxy version of EQ-5D-Y. The EQ-5D-Y proxy report is
discussed elsewhere. Patients received Rp 100.000 (equal
to 6 euros) at each meeting.

Patients were asked to complete a set of paper-and-
pencil HRQoL questionnaires, on 3 occasions: (1) at
baseline (£,,,0:,0); (2) at retest time (£,,,,,), assumed to be
in the same condition as at baseline; and (3) after receiv-
ing medical treatment (Z;,,,,). Due to the different
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nature of the diseases and treatments received by the
patients, the order and collection time between, £,
Lretest, @0 £y, Was customized to the patient’s condi-
tion and the treatment window appropriate to the dis-
ease. Apart from 1 explicit question on health changes
experienced (at Z,,,, and ;,,,,) the questionnaire was
the same on all occasions. Additional file 1 demonstrates
the data collection time frame for each patient group.
All respondents scored the 5L version first, as a previous
study had shown a tendency to avoid level 2 and 4 in 5L
when responding to the 3L first [14].

Instruments

EQ-5D-Y

EQ-5D-Y is a generic instrument with 5 dimensions:
mobility (walking about), looking after myself, doing
usual activities, having pain or discomfort, and feeling
worried, sad, or unhappy. In the standard 3L version,
the response format has 3 severity levels: no problems,
some problems, and a lot of problems [3]. In EQ-5D-Y-
5L, 5 ordinal levels are deployed: no problems, a little
bit of problems, some problems, a lot of problems, and
cannot/extreme problems. Higher scores indicate worse
outcomes. In addition to the descriptive system, EQ-5D
also contains a Visual Analogue Scale (VAS) where par-
ticipant health today is measured on a range of 0 to 100.
At the time the study was conducted, the ‘standard’ UK
English Version of EQ-5D-Y-5L was not available. Hence,
in close collaboration with the Version Management
Committee of the EuroQol Group, we translated the 'in
progress’ UK English version of EQ-5D-Y-5L into Bahasa
Indonesia, following the translation protocol of the
Group.

PedsQL"™ 4.0 Generic Core Scales

PedsQL™ 4.0 Generic Core Scales (Copyright © 1998 JW
Varni, Ph.D. All rights reserved.) is a self-report question-
naire that consists of 23 items divided into 4 dimensions:
physical, emotional, social, and school [30, 31]. Scores on
the latter 3 dimensions can be summed to measure the
psychosocial health summary score. Five level responses
(0 to 4, where 0 means ‘never a problem’) are reversed
and linearly transformed to a 0-100 scale (0=100, 1 =75,
2=0, 3=25, 4=0). Average scores per dimension are
computed, where higher scores indicate better HRQoL.

PedsQL cancer module

The PedsQL Cancer Module is a disease-specific ques-
tionnaire designed to assess the impact of disease and
treatment on the HRQoL of paediatric cancer patients.
The questionnaire consists of 27 items divided into 8
domains: pain and hurt, nausea, procedural anxiety,
treatment anxiety, worry, cognitive problems, perceived
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physical appearance, and communication [27, 32]. There
are five level responses from 0 to 4 where 0 means ‘never
a problem’

TranQol

TranQol is a disease-specific quality of life instrument for
patients with thalassemia major [33]. There are 36 items
grouped into 4 domains: physical, emotional, family
functioning, and school/career functioning. The response
option ranges from 0 (never a problem) to 5 (always a
problem). An unofficial translation into Bahasa Indonesia
of TranQol exists [34]. To confirm translation quality, we
cognitively debriefed 3 children aged 12—15 with thalas-
semia. Based on their inputs, difficult wordings were
simplified.

Haemo-Qol

Haemo-Qol is a disease-specific QoL instrument for
children with haemophilia [35, 36]. The short version
consists of 35 items divided into 8 dimensions: physi-
cal health, feeling, attitude, family, friends, other people,
dealing with haemophilia, sport and school, and treat-
ment. The items are scored from 1 to 5 where 1 indicates
‘never a problem’ The higher the score the lower the level
of QoL.

Additional Questions at Retest and Follow-up

General State of Health

We included a direct question about any perceived health
state change by asking: “Overall, has there been any
change in your health compared to the first time you saw
us? Please report any change by selecting one of the fol-
lowing options”. Seven options were offered: much worse,
moderately worse, slightly worse, no change, slightly
better, moderately better, and much better. The first 3
answers (much worse, moderately worse and slightly
worse) were considered to reflect a clinically significant
deterioration, the fourth answer (no change) was con-
sidered to reflect stability, and the last 3 answers (slightly
better, moderately better and much better) were consid-
ered to reflect a clinically significant improvement [37,
38].

Analysis

Feasibility and ceiling effect

Feasibility was assessed by calculating the number of
missing values in each of the participants’ question-
naires. The data ceiling was calculated as the proportion
of respondents classifying themselves as having ‘no prob-
lems’ (level 1) in any of the 5 dimensions.
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Table 1 Characteristics of study participants

Description Major Beta Acutely ill Acute Lymphoblastic Haemophilia All subjects
Thalassemia Leukaemia

Number of patients

toaseline 68 124 40 54 286

Eretest 66 94 39 44 243

Colowp 65 20 28 46 229

% female 54.4 435 425 19 38.1

Mean age (SD) 11.6 2.4) 109 (2.3) 10.9 (2.5) 11.9 (2.6) 11.2(24)

Age at first diagnosis 45(3.2) NA 763.7) 3(3) NA

Patients eligible for analysis*

orest 19 8 6 1 44

Uollowup 62 88 26 43 219

Hospital visit

Every week - 27

Every 2 weeks 35 NA NA 20 NA

Every 3 weeks 24 NA

Every month 8 6

Other 1 -

" Patients eligible for analysis are the patients who report expected health status at retest (indicate no change) and responsiveness (improved). The large difference
between eligible patients for retest and follow-up was because a small proportion of patients reported no changes in their health during the retest assessment

Redistribution properties

Any level response given in EQ-5D-Y-3L was expected to
be redistributed in a logical way to a level in EQ-5D-Y-5L.
The language specificity in Indonesia created complexity
in the translation of ‘some problems’ in EQ-5D-Y instru-
ments, notably level 2 of the 3L and level 3 of the 5L. For
EQ-5D-Y-3L, ‘sedikit masalal’ was confirmed as suitable
to represent ‘some problems’ (level 2 of the 3L). However,
for EQ-5D-Y-5L, ‘sedikit masalal’ was considered more
suitable in representing ‘a little bit of problems’ (level 2
of the 5L). From a translation perspective, it appears that
the adjacent severity labels influence the interpretation
of the words, perhaps related to response spreading [39].
This means that the label for the intermediate level 2 of the
3L can no longer represent the intermediate level of the
5L. The logical redistribution of EQ-5D-Y-3L to the EQ-
5D-Y-5L Indonesia version was mapped to its wordings.
We present the differences between the EQ-5D adult and
youth versions, and also between the English and Indone-
sian versions, in Additional file 2. Equivalent levels in EQ-
5D-Y-3L and EQ-5D-Y-5L are connected by a solid arrow
(—), whilst different levels still considered as consist-
ent responses are connected by dashed arrows (-->). It is
important to note the differences between redistributions:

a. In the English version: the adult EQ-5D-3L level
1-2-3 is equivalent to 1-3-5 in EQ-5D-5L. This is not
the case in the youth version: level 1-2-3 in EQ-5D-Y-
3L is equivalent to 1-3-4 in EQ-5D-Y-5L.

b. Due to the language features in Indonesia, level 2 in
EQ-5D-Y-3L has the same wording as level 2 in EQ-
5D-Y-5L. Hence, level 1-2-3 in EQ-5D-Y-3L is equiv-
alent to 1-2-4 in EQ-5D-Y-5L.

A response pair is defined as inconsistent if the
responses differ by 2 or more levels between the 3L and
the 5L [14]. The definition is applied to any other level
distribution except for level 2 in EQ-5D-Y-3L distributed
to level 1 in EQ-5D-Y-5L. Redistribution of responses
from ‘slight’ to ‘no problems’ in a more refined system
could be considered an error rather than as a possible
valid redistribution. Inconsistency can be weighted by
the size of the deviation, ranging from 1 (responses differ
by 2 levels) to 3 (responses differ by 4 levels) [14].

Convergent validity
Convergent validity was tested by correlating the dimen-
sion scores of both versions of EQ-5D-Y with related
items in the PedsQL Generic Core Scale and the disease-
specific instruments. These validity tests assume a mono-
tonic relationship between the scores derived from the
generic EQ-5D-Y instrument and the condition-specific
measures. The Spearman rank correlation coefficient is
interpreted as: absent if r<0.20, weak if 0.20<r<0.35,
moderate for 0.35<r<0.50, and strong for r>0.50 [12].
We expected correlations between the EQ-5D-Y mobil-
ity dimension to any other items and dimensions related
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Table 2 Ceiling Effect of EQ-5D-Y-3L and EQ-5D-Y-5L
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Time Instrument Ceiling effect (%)
Patients reporting no problems (%)
Mobility Looking after  Usual activities Pain/ Worried/sad/ Overall (11111)
myself discomfort unhappy
tpaseline EQ-5D-Y-3L 69.9 62.6 51.0 392 65.0 213
EQ-5D-Y-5L 717 60.1 48.6 36.0 65.7 17.5
p value* 0.54 0.27 0.36 0.19 0.88 0.88
Uollowup EQ-5D-Y-3L 73.8 74.1 66.1 62.9 68.2 535
EQ-5D-Y-5L 745 74.8 66.8 60.1 68.9 50.7
p value* 063 1.00 1.00 0.09 1.00 1.00
Disease Group Instrument Ceiling effect per disease group at baseline (%)
Patients reporting no problems (%)
Mobility Looking after  Usual activities Pain/ Worried/sad/ Overall (11111)
myself discomfort unhappy
Thalassemia EQ-5D-Y-3L 926 75 95.6 70.6 80.9 574
EQ-5D-Y-5L 89.7 794 97.1 63.2 75 58
Acutely Il EQ-5D-Y-3L 69.1 34.7 34.7 28.2 58.1 13.1
EQ-5D-Y-5L 718 25 29.8 258 60.5 18
AcLL EQ-5D-Y-3L 65 60 50 425 475 16.4
EQ-5D-Y-5L 70 57.5 45 40 475 16
Haemophilia EQ-5D-Y-3L 48.1 87 593 222 741 13.1
EQ-5D-Y-5L 50 852 66.7 222 79.6 8
*The p value was tested using McNemar test with level of confidence interval < 0.05
to the physical functions of PedsQL and disease-specific ~ Responsiveness

modules. We did not expect correlations with respect to
the ‘looking after myself” and ‘usual activities’ dimensions
of EQ-5D-Y since these are not contained in the other
questionnaires. The pain dimension of EQ-5D-Y was
expected to correlate with the physical and pain-related
items in the parallel questionnaires. We also expected a
correlation between the worried/sad/unhappy dimen-
sion and the items related to feeling (PedsQL) and anxi-
ety (disease-specific modules). The correlations between
EQ-5D-Y and the other HRQoL questionnaires were
expected to be moderate (0.35 <r<0.50) and negative.

Retest analysis

Test-retest reliability was assessed between the base-
line and ¢, in patients who reported no change on
their check of change question. Gwet’s AC1 was used to
determine a reliability coefficient as it provides better
stability than Cohen’s Kappa [40, 41]. Gwet’s AC1 coef-
ficient is less affected by low prevalence found in certain
dimensions of our study sample. A Gwet’s AC of<0.20
was interpreted as poor, 0.21-0.40 as fair, 0.41-0.60 as
moderate, 0.61-0.80 as substantial, and >0.81 as almost
perfect agreement [41].

Responsiveness is defined as the ability to capture change
over time when change is expected [42]. In our study,
responsiveness analysis aimed to report the proportion
of aligned changes in EQ-5D-Y levels with the check of
change question. Check of changes served as an external
criterion to differentiate between patients with changes
(improved/deteriorated) and without changes. We
reported for each dimension the proportion of patients
who gave a lower EQ-5D-Y level (in the improved group),
a higher-level (in the deteriorated group), or an equal
level (in the stable group).

Results

Participants

The characteristics of the study sample are presented in
Table 1. 8% of potential participants decided not to par-
ticipate in the study. The final sample was 286 partici-
pants of whom 38% were female, and the mean age was
11.2 (SD=2.4). 48.3% of patients asked for assistance
(for example, in the form of reading the questions aloud
and writing down participants’ answers), most of whom
were acutely ill (89.8%). The most frequent illnesses
were acutely ill (43.4%), major beta-thalassemia (23.7%),
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Table 3 Redistribution properties from EQ-5D-Y-3L to EQ-5D-Y-5L
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Dimensions

EQ-5D- EQ-5D- N

Y-3L Y-5L (%)

Proportions

Inconsistent Average inconsistency

weight

190 96.5
7 35
35 593
18.6

WD~ B WWNDND—

1
2
2
3
3
4
5
1
2
2
3

haemophilia (18.8%), and AcLL (14%). Drop-out from
baseline was 15% for ,,,,, and 20% for £,y

Feasibility and ceiling effect

There were no missing answers for either EQ-5D-Y-3L
or EQ-5D-Y-5L, indicating excellent feasibility for both
instruments. There was no significant reduction of the
ceiling effect in overall (11111) and on each dimension
of EQ-5D-Y-5L compared to EQ-5D-Y-3L (Table 2). At
Loliownp» PAtieNts reporting 11111 increased compared to
baseline, as the patients returned to normal health.

Redistribution properties

Table 3 shows the score redistribution from EQ-5D-Y-
3L to EQ-5D-Y-5L. Most of the patients who reported 1
on EQ-5D-Y-3L also reported 1 on the EQ-5D-Y-5L ver-
sion. Patients who reported 2 (some problems) on EQ-
5D-Y-3L mostly used level 2 (a little bit of a problem)

in EQ-5D-Y-5L in all dimensions. In the mobility, pain/
discomfort, and worried/sad/unhappy dimensions, most
who reported level 3 (a lot of problems) on EQ-5D-Y-3L
redistributed to level 4 (a lot of problems) on EQ-5D-Y-
5L. Meanwhile, on the other 2 dimensions, most level 3
responses on EQ-5D-Y-3L were redistributed to level 5 in
EQ-5D-Y-5L. Inconsistencies ranged from 8.7% (mobil-
ity) to 16.1% (worried/sad/unhappy). The lowest average
consistency weight was for mobility and worried/sad/
unhappy (1.1), and the highest for usual activities (1.4).

Convergent validity of EQ-5D-Y-3L and EQ-5D-Y-5L
The convergent validity analysis employing the PedsQL
Generic Core Scales " instrument was carried out by dis-
ease group. Both versions of EQ-5D-Y had an equal cor-
relation with related items on PedsQL Generic (Table 4).
The magnitudes were weak to strong depending upon the
variance within dimensions in each patient group.
Comparable performances appeared in the correlations
of EQ-5D-Y-3L and EQ-5D-Y-5L with disease-specific
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instruments. Dimensions with sufficient variance showed
at least moderate correlations to related dimensions in
EQ-5D-Y (Table 5). EQ-5D-Y-3L and EQ-5D-Y-5L per-
formed about equally.

Test-Retest

There were 44 out of 243 possible pairs (18.1%) where
patients indicated no change in their health. EQ-5D-Y-
5L showed slightly better stability in all dimensions than
EQ-5D-Y-3L, with at least substantial agreement (Gwet’s
AC1 coefficient above 0.61) (see Additional file 3).

Responsiveness

For 229 patients measured in tgq,,, 95.6% indicated
their condition had improved, 2.2% stayed the same,
and 2.2% deteriorated. Patients with stable and deterio-
rated conditions were excluded from analysis since the
percentages were very low. The proportion of ‘improved’
patients reporting positive changes on EQ-5D-Y-5L
dimensions was larger than on EQ-5D-Y-3L dimensions

(Fig. 1).

Discussion

This study compares the performance of EQ-5D-Y-3L
with EQ-5D-Y-5L for a broad range of paediatric patients
followed over the course of their medical treatment.
We did not find any sign that the increased number of
response levels jeopardized the feasibility or the valid-
ity of the instrument. The EQ-5D-Y-3L and EQ-5D-Y-5L
instruments were close in terms of ceiling and conver-
gent validity. EQ-5D-Y-5L was slightly better in terms of
reliability and responsiveness. Our results demonstrated
that extending the number of levels might not necessar-
ily give ‘superiority’ to EQ-5D-Y-5L over EQ-5D-Y-3L. In
this sample and using the current analysis, most of the
benefits of increasing the response levels appear to be
that EQ-5D-Y-5L performance was better in monitoring
health changes over time.

Closer inspection of the redistribution tables reveals
some evidence that the ‘accuracy’ of EQ-5D-Y-5L is bet-
ter than that of EQ-5D-Y-3L. Patients who responded
3 (‘a lot of problems’) on EQ-5D-Y-3L tended to dis-
tribute their answers not only to level 4 (‘a lot of prob-
lems’), but also to levels 3 and 5 in EQ-5D-Y-5L. Even
for ‘looking after myself’ and ‘usual activities; level 3 in
EQ-5D-Y-3L was distributed mostly to level 5 (cannot).
This is an indication that the endpoint in EQ-5D-Y-3L
was interpreted as a milder condition than the end-
point in EQ-5D-Y-5L. In other words, the EQ-5D-Y-3L
version did not cover the whole spectrum of severity
that a patient might have had, and the extended range
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of EQ-5D-Y-5L improved the measurement of severe
health states.

We did not find a significant reduction in the ceil-
ing effect. This can be explained in that the Indonesian
translation does not ‘insert’ a new level between the top
level and the second level. Thus any reduction of the
ceiling effects should have come from response spread-
ing. It could be, in children, that the semantic labels of
the levels powerfully reduced any effects of response
spreading. It could also be that respondents validly ticked
the ‘non problem’ level, as they perceived no additional
need for care. Indeed, the insertion of an additional level
between the top and the second level in the adult version
of EQ-5D reduced, but did not eliminate the celling effect
(from 20.2% 3L to 16.0% 5L) [13]. This all suggests that
the so-called ‘ceiling effect’ of EQ-5D might be more of
a real phenomenon, and not necessarily result from any
deficiency in the questionnaire.

The inconsistencies were higher than reported in other
studies in adults [10, 12, 13, 43] and children [15]. There
are two possible reasons: first, ordering of the question-
naires. By presenting EQ-5D-Y-5L first, we anticipated
that ‘in-between level’ avoidance might appear stronger
in our young and sick population. However, this deci-
sion apparently led to another limitation, namely incon-
sistencies in participants’ responses. The presentation
of disease-specific modules between administrations of
EQ-5D-Y-5L and EQ-5D-Y-3L may have changed how
patients perceived their health. Second, the number of
inconsistencies might be related to the age of the patient.
Nearly fifty percent of patients who gave inconsistent
responses were below 10 years old. Their cognitive capac-
ity might explain these inconsistencies.

The convergent validity of both versions of EQ-5D-Y
with the PedsQL Generic Core Scales instrument spread
from weak to strong. The low correlations might be
related to the limited variance captured by generic meas-
urements such as EQ-5D-Y and PedsQL Generic Core
Scales. For instance, if the mental dimensions have not
been affected, then the maximal variance of scores cannot
be reached. Indeed, both versions of EQ-5D-Y showed
stronger correlations with the disease-specific instru-
ments that focused on those dimensions most likely to
be affected, reducing ‘unused potential variance’ Several
coefficients observed were below the expected correla-
tions with EQ-5D-Y. As an example, physical dimensions
in TranQol and HaemoQol had weak correlations with
mobility in both versions of EQ-5D-Y. The same applied
to the emotional dimension of the two instruments with
respect to the worried/sad/unhappy dimension of EQ-
5D-Y. Inspecting the items, it can be observed that not all
items corresponded closely with the expected dimension
in EQ-5D-Y. For example, one of the items in the physical
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Myself

Fig. 1 Responsiveness of EQ-5D-Y-3L and EQ-5D-Y-5L
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dimension of TranQol is: T was able to participate in
as many social events as I wanted to. This item was not
related to the mobility dimension in EQ-5D-Y. The dif-
ferences explain the weak correlations between several
dimensions in the disease-specific modules and the EQ-
5D-Y dimensions.

Indonesian language features play a role in the transla-
tion of the descriptive system in EQ-5D-Y. As mentioned
earlier in the methods section, level 2 of EQ-5D-Y-3L
was equal to level 2 instead of level 3 in EQ-5D-Y-5L.
We believe this language specificity did not restrain the
transferability of our findings into other settings. Since
we followed the translation protocol and worked together
with the Version Management Committee of the Euro-
Qol office, the instrument wordings were considered to
be equal to the other language versions of EQ-5D-Y.

There are three potential weaknesses of this study that
need attention. The first is related to the limited scope of
feasibility assessed in this study: missing responses. Fea-
sibility should be evaluated further by employing several
indicators, e.g., completion time, qualitative assessment,
and participant preferences. Future EQ-5D-Y studies
might aim to include such indicators. Second, it is worth
considering the different recall periods in EQ-5D-Y and
the PedsQL Generic Core Scale. While EQ-5D-Y asks
for the patient’s health 'today, the PedsQL asks for the
patient’s health during the ’last month! The reference
period could have affected patients’ responses, especially
in the acutely-ill children, and could explain the low cor-
relation between the two instruments. We were aware

that the acute version of PedsQL with a shorter recall
period (7 days) was available [44, 45], but the disease-
specific modules were not. Having two different time
frames (today and 1 month) in one set of questionnaires
was considered to be a better strategy than having three
(today, 7 days, and a month). The limited study published
from the PedsQL acute version was also another consid-
eration in not using this version in our study. Third, we
could not compare the responsiveness for EQ-5D-Y-3L
vs. EQ-5D-Y-5L using values from the general public,
which are often referred to as ‘utilities’ This was because
a ‘youth tarift” (or utilities) for the Indonesian child pop-
ulation was not available. Future studies could consider
expanding the level range for the check of changes ques-
tion from 3 to 7 and correlating these changes to popu-
lation utility scores. However, we would expect results
resembling those reported by Janssen, Bonsel, Luo [11]
in their comparison study of EQ-5D-3L and EQ-5D-5L in
adults, in view of the similar psychometric evidence for
the youth and adult versions with respect to their differ-
ent features.

Conclusion

The EQ-5D-Y-5L instrument performs slightly better
than the simpler 3L version in terms of stability (test—
retest) and responsiveness performance and accuracy,
especially for severe states. The supposed ceiling effect is
not much different between the versions. Moreover, we
could not find any signs that the increased number of
answer levels makes the questionnaire less applicable, or
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less valid, in children. Our conclusion therefore is that the
increase in the number of levels of EQ-5D-Y from 3 to 5
comes with small improvements in psychometric perfor-
mance without jeopardizing validity for patients with low
or immature cognitive capacities such as children.
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