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Abstract

Background The EQ-5D-Y is a generic health-related quality of life (HRQoL) measure suitable for children and adolescents.
There are two versions of the instrument, which differ in response levels: the three- (Y-3L) and five-level (Y-5L) versions.
The Y-5L has been developed to improve the psychometric performance of the Y-3L.

Objective This study aims to assess the psychometric properties of Y-5L and to compare the performance of Y-5L with
Y-3L in separate self- and proxy-reported samples.

Methods Both versions of the instrument were administered to children/adolescents (self-report) or caregivers (proxy-
report) of Australian children aged 5-18 years. The data were gathered as part of the Australian Paediatric Multi-Instrument
Comparison (P-MIC) study. The Y-5L and Y-3L were evaluated in terms of ceiling effects, criterion validity, inconsistency,
informativity, and test-retest reliability in both proxy and self-complete populations.

Results Overall, 5945 respondents completed both the Y-3L and Y-5L, with 2083 proxy and 3862 self-completed responses.
Ceiling effects were lower in the Y-5L than the Y-3L. Items from the same domains show the strongest correlation for both
samples. Regarding informativity, the Y-5L demonstrated more discriminatory power, indicated by having a higher Shannon
diversity index in all domains of the Y-5L compared with the Y-3L. Test-retest showed fair agreement between responses
at baseline and follow-up.

Conclusion The Y-5L has demonstrated moderate validity and fair reliability for use in measuring HRQoL in children and
adolescents, both when self-reported by children or proxy reported. Overall, Y-5L is a dependable and valid extension from

the Y-3L.
Key Points for Decision Makers

Compared with the EQ-5D-Y-3L, the EQ-5D-Y-5L
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provides more information about the severity of children
and adolescents’ health-related quality of life.

The EQ-5D-Y-5L shows moderate validity and fair reli-
ability and can be included in economic evaluation and
clinical and quality-of-care studies.

Although the self and proxy data cannot be directly
compared, there is evidence that the characteristic of the
relationship differs between the instruments across the
samples.
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1 Introduction

The EQ-5D is one of the most widely used instruments to
measure health-related quality of life (HRQoL) in adults
[1]. The EQ-5D-Y was developed to measure HRQoL in
children and young people aged 4-15 years, and aims to
facilitate the economic evaluation of healthcare interven-
tions to inform decision making for children and young
people [2]. A self-report version is available for children
aged 8-15 years, and a proxy-report version was devel-
oped for parents or caregivers of children aged as young
as 4 years, which can also be used for older children who
are unable to complete the self-report. The EQ-5D-Y was
developed based on the adult EQ-5D and defines items
for the domains of mobility, ‘walking around’; selfcare,
‘looking after myself’; usual activities, ‘doing usual
activities’; pain or discomfort, ‘having pain or discom-
fort’; and anxiety or depression, ‘feeling worried, sad or
unhappy’ [3, 4].

Initially, the EQ-5D-Y was developed with three
response levels for each domain (EQ-5D-Y-3L, hereon
Y-3L). Prior research has shown the Y-3L to be a reli-
able instrument [5], however it has been criticised for
the extent to which it reflects variability in individual
responses due to having only three levels [6] and hav-
ing high ceiling effects [5, 7] (where a high portion
of respondents report ‘no problems’ to all instrument
domains or items). To overcome the limitations and
improve the psychometric performance of the Y-3L, a
version with five response levels (EQ-5D-Y-5L, hereon
Y-5L) has been developed [8]. The feasibility of the Y-5L
has been confirmed in previous studies, however these
studies have suggested that further testing of the psy-
chometric properties of the Y-5L is required on different
samples and conditions [9-12].

The psychometric features of the adult versions
(which also has a three- and a five-level version) have
been compared previously, and most studies supported
the advantages of the EQ-5D-5L descriptive system. By
using the SL version, the ceiling effect decreased and the
discriminatory ability and informativity have increased
[13, 14]. It is unknown to what extent the advantages of
the adult 5L over the adult 3L will also be apparent in
the Y-5L compared with the Y-3L. Understanding the
differences in psychometric properties between Y-3L and
Y-5L can be beneficial in informing valid HRQoL instru-
ment choice and for informing clinical and health policy
decision making.

In paediatric research, it is common to use proxy
(often caregivers) responses on behalf of the child, espe-
cially when the child is younger or does not have the
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ability to respond. However, studies have demonstrated
inconsistencies between child self-reports and proxy-
reports [15, 16]. The agreement between the two groups
tends to be closely related to physical domains, such as
mobility, with divergence in responses when comparing
mental domains such as anxiety [17]. Proxies often rate
functioning worse than children rate for themselves [18].
Understanding the psychometric properties of the Y-5L
compared with the Y-3L in both these groups is therefore
important.

This study aimed to compare the distributional and
psychometric properties of the Y-3L and Y-5L instru-
ments in separate self- and proxy-report populations
using data from the Australian Paediatric Multi-Instru-
ment Comparison (P-MIC) study. The study aimed to
assess the following psychometric properties: ceiling
effects, construct validity, reliability and informativity.
We also explored how the data from each instrument is
distributed relative to the other in the P-MIC sample.

2 Methods
2.1 Data

The data for this research were collected as a part of the
P-MIC study [19]. The P-MIC study gathered demographic
information simultaneously alongside multiple generic
paediatric HRQoL instruments from Australian children
(as self-report) or caregivers’ providing their perception
of the child’s health (proxy-report). Caregivers of children
aged 7-18 years were asked if their child was able to self-
report their HRQoL. If the caregiver said yes, only the child
was asked to self-complete the HRQoL instruments; if the
caregiver said no or the child was younger than 7 years of
age, the caregiver was asked to proxy-report the HRQoL
instruments. None of the instruments were interviewer-
administered [20]. Data included in the analysis are from
P-MIC data-cut 2, dated 10 August 2022, and include 94%
of the total planned P-MIC participants [21]. The data are of
children aged 5—18 years [20] from different health condi-
tions and general population samples recruited via a hospital
or online survey panel. The wider study measured HRQoL
for children aged 2—4 years using an experimental version
of the Y-5L instrument, and this is reported elsewhere [22].
The health condition groups are recurrent abdominal pain,
attention-deficit hyperactivity disorder (ADHD), anxiety
or depression, autism spectrum disorders (ASD), asthma,
dental problems, eating disorder, epilepsy, and sleeping
problems. A detailed explanation of the P-MIC study survey
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design, data collection samples and data-cuts have been
reported by Jones et al. [21].

Data were gathered using online surveys via REDCap.
Participants completed both the Y-3L and Y-5L instruments
in random order and also completed the EuroQol visual ana-
logue scale (EQ-VAS), which was always presented with the
Y-3L. The design of the survey data collection form required
a response to each question and hence did not permit missing
data. A random subset of participants in the general popula-
tion sample received the follow-up survey at 2 days to allow
for reliability assessment.

2.2 EQ-5D-Y-3L (Y-3L) and EQ-5D-Y-5L (Y-5L)
and EuroQol Visual Analogue Scale (EQ-VAS)

Children and adolescents” HRQoL was measured using the
Y-3L and Y-5L descriptive systems and were asked to report
the child’s health status ‘today’. The Y-3L has three response
levels (no, some, and a lot/very), which result in 243 unique
health states. The Y-5L has five response levels (no, a little
bit of, some, a lot of, cannot/extreme), which lead to 3125
possible health states. The Y-5L not only increases the num-
ber of levels but also changes the level labels, meaning that
level 3 on the Y-3L is descriptively equivalent to level 4 on
the Y-5L in four domains, reflecting an additional layer of
severity in the Y-5L.

The health states are often described as five-digit vectors
by taking one level for each domain, with 11111 represent-
ing full health and 33333 and 55555 representing the worst
possible health state for the Y-3L and Y-5L respectively.

The EQ-VAS comprises a scale from 0 to 100. Respond-
ents are asked to report their health status ‘today’, where
zero is labelled as the worst imaginable health and 100 indi-
cates the best imaginable health.

2.3 Statistical Analysis
2.3.1 Ceiling Effects

An instrument was considered to have a ceiling effect when
more than 15% of participants rated their health status at the
best level of each domain (i.e. 11111) [23, 24]. In this study,
the absolute change in ceiling effect was examined as the
difference between the proportions of patients with ceiling
effects across the two instruments. The relative reduction
was also calculated using Eq. 1:

(ceiling Y-3L — ceiling Y-5L)/ceiling Y-3L * 100 D

Absolute and relative changes in ceiling effect were cal-
culated in the sample of children with conditions, the general

population sample and an overall combined sample. Results
were separated for proxy- and self-report.

Due to the provision of more response level options aside
from level 1, the ceiling effect was expected to be lower for
Y-5L, as was the case for adult instruments [25, 26].

2.3.2 Inconsistency and Redistribution

Redistribution properties and the level of response consist-
ency were assessed using the criteria applied by Janssen
et al. [27]. An inconsistent response in the current study is
described as a Y-3L response that is at least two levels away
from the Y-5L response, for instance if the respondent chose
level one on Y-3L but chose level four on the Y-5L instru-
ment. The size of the inconsistency was measured as [Y-3L
— Y-5LI-1. The redistribution properties of the consistent
response pairs were described as proportions of the Y-3L—-Y-
5L response pairs within each Y-3L response level (Y-3L-1,
Y-3L-2, and Y-3L-3). Sankey diagrams [28] were used to
show the cross-tabulations for each level and domain of the
Y-3L with the corresponding level and domain for the Y-5L.

2.3.3 Criterion Validity

Criterion validity indicates how accurately the new meas-
ure (Y-5L) assesses the same content as the previously
employed measure (Y-3L) and was established by comparing
the instrument domain scores using Spearman correlations.
Spearman’s rank correlation coefficient for skewed data
between the Y-3L and Y-5L domains was used. Coefficients
from 0.1 to 0.29 were classified as low, 0.3 to 0.49 were
classified as moderate, and correlations of > 0.5 were clas-
sified as high [29]. The EQ-5D-Y instruments have the same
domains, therefore it is hypothesised that these domains will
have a high correlation.

The assessment of validity did not include convergence
and divergence, which are presented in a separate papers
[30, 31].

2.3.4 Discriminatory and Informativity Power

Shannon index (H’) and Shannon evenness index (J') were
applied to assess the informativity and discriminatory power
of the instruments. This index shows the distribution of
response in each domain. The Shannon index (H') is used
to estimate the discriminatory power for each domain in the
Y-3L and Y-5L classification systems. The formula for the
Shannon index is shown in Eq. 2:
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L
H =-
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where H' represents the absolute amount of informativity
captured, L is the number of possible levels, and p; = n; /N,
where 7, is the observed number of responses in the i level
(i=1,...... ,L) and N is the total sample size [32]. The higher
the Shannon index, the more information is obtained by the
classification system. In the case of an equal (rectangular)
distribution, meaning that all levels have the same number
of responses, the optimal amount of information is captured
and H’ has reached its highest limit (H’max ), which equals
to log,L; therefore, if the number of levels (L) increases, the
H'max will rise accordingly. The Shannon evenness index
(") is described as J'= H'/H'max and indicates the evenness
of the distribution regardless of the number of levels. The
Y-5L is expected to result in more information, thus it is
hypothesised to have a higher Shannon index.

2.3.5 Test-Retest Reliability

P-MIC data included a question that asked participants about
their health at baseline and at follow-up, with participants
selecting between ‘the same’, ‘worse’ or ‘better’. Among
the participants who completed the baseline survey, a sub-
set of 169 were allocated to the 2-day follow-up period and
responded. From this group, 115 participants (68%) who
reported ‘the same’ health in response to the question above
were included in the test-retest reliability analysis.

The test-retest reliability of the instruments was analysed
by comparing the initial survey responses and the 2-day
follow-up survey responses using EQ-VAS categories. EQ-
VAS scores were used as there are currently no value sets
available for the EQ-5D-Y instruments in Australia, and EQ-
5D-Y test-retest reliability using level sum scores are pre-
sented in a separate paper (28). As EQ-VAS is scaled from
0 to 100, even slight health changes (for example response
70 vs. 72) might have a large impact on test-retest reliability.
To circumvent this, the EQ-VAS scores were grouped into
10 categories, and the agreement of these 10 groups were
then compared at baseline and follow-up (2 days). The reli-
ability of the Y-3L and Y-5L was also assessed by estimat-
ing the weighted kappa coefficients of domains at the 2-day
follow-up to estimate concordance. Kappa shows the extent
of agreement between two sets of data collected at two dif-
ferent time points [33]. Interpretation of agreement using
kappa coefficients was prespecified as follows: kappa < 0.2
indicates poor agreement, 0.21-0.40 indicates fair agree-
ment, 0.41-0.60 indicates moderate agreement, 0.61-0.80
indicates substantial agreement, and kappa > 0.81 indicates
almost perfect agreement [34]. Test-retest analysis on a
domain basis has been published elsewhere [30].

A\ Adis

3 Results
3.1 Sample and Demographics

In total, 5945 respondents completed both the Y-3L and
Y-5L, with 2083 surveys completed by the proxies of chil-
dren aged 5-18 years (of which 979 were 5 or 6 years of
age); and 3862 self-completed by children aged between
7 and 18 years. In the total sample, 25.7% of the children
were part of the general population sample, while the
remainder were part of condition groups or were hospital
recruits. The mean age of the child in the proxy group was
9 years (+ 2.4) and the mean age for the self-report group
was 11.9 years (£ 3.7). The sample was 44.9% female and
53.8% male in the proxy group, and 46.7% female and
51.7% male in the self-report group. The remainder of the
participants were from other gender groups or preferred
not to answer the question. Among the proxies, 95.1% were
children’s parents, 2% were grandparents, 0.4% were their
sibling and 2.5% were other types of carers. The proportion
of stated problems on the Y-3L and Y-5L are reported in
Table 1. More details regarding respondent characteristics,
including by age and condition, can be found in the papers
by Jones et al. [20, 30, 35].

3.2 Psychometric Results
3.2.1 Ceiling Effect

Table 2 indicates the percentages of the ceiling effect and its
change in absolute and relative terms for the Y-5L compared
with the Y-3L in the group of children with conditions, the
general population group, and the combined overall sample.
The proportion of respondents who reported no problems
was lower in Y-5L samples in comparison with Y-3L. The
reduction of ceiling effect in relative terms was 14.02% in
the proxy group and 16.65% in the self-report group. Both
versions, Y-3L and Y-5L , of the questionnaire present a
similar absolute ceiling effect reduction (Additional file 1:
Table S1 shows the proportion of responses at level 1 for
each domain).

Both instruments demonstrated ceiling effect issues,
especially for the asthma and dental problem condition
groups for both proxy and self-reports. The absolute
change in ceiling effect between instruments was highest
in ‘asthma’ for both groups (Table 2). Epilepsy had a nega-
tive change in proxy reports; however, the change is only
1% and it is therefore not a pattern that can be interpreted
with any confidence.



599

Comparing EQ-5D Youth Instruments

16-A-AS-0d T§-A “1E-A-AS-0d 764
A[rea1 ‘41 oynb ‘¢ : urewop Addequn 10 pes parriom, G-x ) 10

QUIAI)XA IO JOUURD ‘G H10[ B “H/T -QWOS ‘¢ -JO IIq SMNI[ ® ‘7 -0U ‘I IG-A 10

Jojo[ B ‘g ‘owos ‘7 ‘ou ‘[T I¢-A 10

#927) T01 1 (T6'D) OF 1

(Z8'%) 981 14! (€60 19 71
(Tron) 16¢€ €1 (1L9) 65 €1 (#9°8) 081 €1 (8T°9) 01T €1
(¥0' 1) S8ST 1 (8L°SH) 89LT 1 (68'8) 018 1 (96°1%) L8 1
(8¢° 1) 86ST I'T (TS°Ly) SE81T 11 (T9'LY) T66 1T (9L729) 6601 1"
Addpyun 40 pps ‘pariLiom Suijaa]

(T9°0) ¥ 1 (L90) ¥1 1

o) €1 71 (L6'D 1% 71
(69°01) €T¥ €1 (0S°¢) SET €1 90°L) L¥1 €1 (og'1 LT €1
(€7°60) 6CT1 1 (1T°SE) 09¢1 71 (I+'120) 9r¥ 1 (T€92) 8+S 1
(1099) €91¢ 1T (6T°19) L9£T 11 (68°89) Sev1 "1 (#'2L) 80ST 11
JI0JWOSIp/ured

oD 1% 1 (0¥ 0S 1

(€0°¢) LTT 71 (S8°%) 101 71
(00°8) 60¢ €1 (6T°¢) LTT €1 (0S°8) LLT €1 (169) #¥1 €1
(T6°ST) ST9 1 (19°02) 96L 1 (LE91) T¥¢ 71 (S9°12) 15¥ 1
(86°'TL) 08LT 1" (1'9L) 66T I"T (88°L9) v1¥1 11 (TP 1L) 88%1 I"T
$21714110D [DNS))

(9¢°0) ¥1 1 e LL 1

01218 14! (86°¢) €8 14!
(STH) ¥91 €1 (0T27) 8 €1 (F'8) SLI €1 (96'9) S¥1 €1
(Im ser 71 (FEe) SIS 1 (8'91) 0S¢ 1 97" 10) Lt 1
(6T°78) 8L1E 11 (9t'+8) T9T€ "1 (T11°L9) 86¢€1 I'T (8S°1L) 16¥%1 "1
Jjas€w 421fp Supyooy

(€06 1 (TD st 1

(8%'1) LS 1 (96°0) 0 1
(81°¢) €21 €1 (€9'T) €9 €1 (T1°¢) 9 €1 910 Sv €1
(Ts'8) 62¢ 1 (F1°6) €5¢ 71 (6'9) ¢TI 1 (L) €ST 71
(65°98) €€ I"T (€T°68) 91¥¢ 11 (18°88) 0581 "1 (61°06) S881 11
(punoav yppm) Kapiqo
[(%) u] 16-X (%) v—T1¢-X (%) v—16-X (%) v—T1¢-X

syr0daI-Jjo§

syr0daI-Axo01q

[298¢ = u] sy10da1-j19s pue [¢80¢ = u] s110dai-Axo1d 10§ sosuodsar jo uondrrosaq | a|qeL

A\ Adis



5100

M. Bahrampour et al.

Table 2 Changes in ceiling effect in different condition groups

Condition Proxy-reports (%) Self-reports (%)
Ceiling Y-3L Ceiling Y-5SL Absolute Relative Ceiling Y-3L Ceiling Y-5SL Absolute Relative change
change change change
General popu-  63.25 57.46 7.94 13.2 60.10 52.16 5.79 9.2
lation
Recurrent 21.77 12.90 8.87 40.74 10.82 8.58 2.24 20.7
abdominal
pain
ADHD 22.34 18.09 4.25 19.02 22.70 19.08 3.62 15.95
Anxiety or 17.89 16.84 1.05 5.87 12.47 9.09 3.38 27.11
depression
ASD 12.57 8.74 3.83 30.47 14.98 11.01 3.97 26.5
Asthma 52.43 42.7 9.73 18.56 50.0 41.06 8.94 17.88
Dental 51.45 44.51 6.94 13.49 43.85 36.91 6.94 15.83
Eating disorder  9.76 7.32 2.44 25.0 8.97 6.21 2.76 30.77
Epilepsy 17.71 18.75 -1.04 -5.87 26.70 24.43 2.27 8.5
Sleep 25.0 22.44 2.56 10.24 20.0 13.16 6.84 342
Total sample  36.29 31.20 5.09 14.02 33.58 25.02 5.56 16.56

ADHD attention-deficit hyperactivity disorder, ASD autism spectrum disorder, Y-3L EQ-5D-Y-3L, Y-5L EQ-5D-Y-5L

3.2.2 Inconsistency and Redistribution

Cross-tabulations of responses to the Y-3L and Y-5L showed
that participants reported health across the EQ-5D-Y domain
levels. Table 3a and b show the proportion of consistent
and inconsistent responses. The highest inconsistency was
related to ‘feeling worried, sad or unhappy’ and the lowest
was related to ‘mobility’ in both the self-report and proxy
groups. Consistent levels are bolded in Table 3a and b. The
inconsistent level ranged from 3.42 to 11.30% for the self-
report, and between 2.40 and 10.99% for the proxy-report
data. A related table for the proportion of consistent levels
can be found in Additional file 1: Table S2. Most of the
inconsistent responses were related to participants choosing
level 2 on Y-3L and level 1 on Y-5L.

Table 4a and b present responses for Y-3L and Y-5L
domains for the condition groups. In general, the Y-5L
responses demonstrate a redistribution across most domains
and condition groups, underscoring the advantages offered
by the additional levels in the Y-5L measure. Mobility has
the highest percentage of ‘no problem’ in both groups.

Results show preliminary evidence supporting the valid-
ity of the instrument across various conditions, as distribu-
tions align with expectations based on the type of condition.
For example, there has been a reduction in the ceiling effect
in the 'feeling worried, sad or unhappy' domain for partici-
pants reporting mental health conditions such as ADHD,
anxiety, depression, ASD, and eating disorders. For children
with mental health conditions, higher severity levels were
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reported for the ‘feeling worried, sad or unhappy’ domain,
leading to a broader distribution of responses.

Figures 1 and 2 demonstrate how the Y-3L levels are dis-
tributed on the Y-5L levels. The results indicate that ‘feel-
ing worried, sad or unhappy’ is more distributed among the
response levels, compared with other domains, with more
responses in the severe levels. The response pattern is rela-
tively consistent across both groups; for instance, ‘mobility’
has the highest number of respondents in the ‘no problem’
response level.

3.2.3 Criterion Validity

Table 5 shows the results of Spearman correlations between
the Y-3L and Y-5L. In both the proxy and self-report data,
the highest correlation is related to the same domain, consist-
ent with expectations. The correlation of the same domains
for Y-5L and Y-3L was high (> 0.5). The highest correla-
tion was between the domain ‘looking after myself’ in both
groups (proxy-report = 0.84 and self-report = 0.75), and the
lowest correlation was between the domain ‘feeling worried,
sad or unhappy’ in both groups (proxy-report = 0.64 and
self-report = 0.65).

3.2.4 Informativity
The results of the analysis of informativity of the Y-3L

and Y-5L are presented in Table 6. The Shannon index
(H"), showed a gain in all domains and indicates better
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Table 4 (continued)
(b) Self-reports
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Feeling worried, sad or

unhappy

Usual activities Pain

Looking after myself

Level Mobility (walk around)

Condition

Y-5SL %

%

Y-3L

%

Y-5L

Y-3L %

%

% Y-3L % Y-5SL % Y3L % Y-S5L

Y-5L

Y3L %

26.84

4579 70 36.84 51

54.74 87
42.63 69
2. 25

104
81
5

66.32

126
35
21

71.53
25.26
3.68

72.63 135

138
32
15

77.89
20.53

148
39

160 84.21

20

88.42
11.53
0.53

168
21

1

Sleep (n = 190)

50.53

55.26 96
7.89 26

105
15

36.32
13.16
3.68
1.05

18.42
11.05
4.21

16.84 48
7.89
2.11

0.53

10.53
4.21

13.68
4.74
4.21

63

1.58

0.53
0.53

ADHD attention-deficit hyperactivity disorder, ASD autistic spectrum disorders, Y-3L EQ-5D-Y-3L, Y-5L EQ-5D-Y-5L

informativity and discriminatory performance of the Y-5L.
Higher Shannon index in the Y-5L can be interpreted as
more information being distributed in the levels. The Shan-
non Evenness index (J') illustrates that the relative informa-
tivity of the change from Y-3L to Y-5L is almost compara-
ble, with only a marginal decrease in all domains.

3.2.5 Test-Retest Reliability

The Kappa between the EQ-VAS scores categorised in 10
groups was 0.74 (p < 0.001) for the proxy-reported group,
indicating substantial agreement, while the corresponding
Kappa for the self-reported group was 0.51 (p < 0.001), indi-
cating moderate agreement. The Kappa coefficient for the
domains are presented in Table 7; the p-value for all domains
was < 0.001. Table 7 shows that the reliability pattern is not
consistent for either of the instruments and that it is domain-
driven. Mobility had the highest agreement in both groups.

4 Discussion

The aim of this study was to assess the psychometric per-
formance of the Y-5L in comparison with the Y-3L, in both
self-reported and proxy-report responses. The psychomet-
ric performance of Y-5L compared with Y-3L was reported
in terms of ceiling effects, criterion validity, inconsistency
and redistribution properties, informativity (discrimina-
tory power), and test-retest reliability. Overall, Y-5L is a
valid and reliable extension of the Y-3L. The domains have
a high correlation, suggesting evidence of criterion valid-
ity. In addition, the Y-5L showed superior discriminatory
power, an improved distribution, and slightly reduced ceiling
effects compared with the Y-3L (some conditions showed a
substantial reduction in ceiling effect). Ceiling effects were
still present for the Y-5L, however they were lower com-
pared with the Y-3L. The lower ceiling effect for Y-5L has
also been seen in other studies for children [9, 12], young
adult and adult [13, 36] populations. The ceiling effect was
high in the proxy-reported data, which might be caused by
different reporting patterns, with children potentially more
likely to report a problem. For both groups, the highest pro-
portion of problems was reported for ‘feeling worried, sad
or unhappy’, while the percentage of reported problems for
‘mobility’ was small. These results are consistent with the
results of another study comparing the youth instruments
[9]. The Y-5L has a lower ceiling effect compared with the
Y-3L, which demonstrates that the increase in levels leads
to more granular responses when reporting mild health
problems. A reduction in ceiling effect also suggests that
improvement (e.g. from Level 2 to Level 1) over time may
be captured on the Y-5L which would not be detected by the
Y-3L, although responsiveness testing is needed to test this.
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|
i Level 1 Y-3L: 1,491

| Level 1 Y-3L:1,885 Y-5L1: 1,850

Y-5L2: 123 I Level 2 Y-3L: 447

)l Level 2 Y-3L: 153

Y-5L3: 65 ®

Y-5L4:20 -
= Lovel 3 Y-3L: 45 Skt [l Level 3 Y-3L: 145

Y-5L5: 25 =

Mobility Looking after myself

| Level 1 Y-3L: 1,099

| Y-5L1: 1,435
~ Level 1 Y-3L: 1,508

Level 2 Y-3L: 874

Y-5L2: 446

Level 2 Y-3L: 548

Y-5L3: 147 | B Level 3 Y-3L: 110

= Level 3 Y-3L: 27
Y-5L5: 14

Y-5L1: 1,398 Y-5L1:1,414

: Level 1 Y-3L: 1,488

Y-5L2: 350 Y-6L2: 341

I Level 2 Y-3L: 451
v-513: 175 | ¥-5L3:177 |

I Level 3 Y-3L: 144

Y-5L4:83 0 Y-5L4:101 0

Y-5L5: 77 m Y-5L5: 50 =

Usual activities

Y-5L1: 992

Y-5L2: 810

v-5L3: 180 ||

Y-5L4:61 =

Y-5L5: 40 =

Pain Feeling worried, sad, or unhappy

Y-5L4:41 =

Fig. 1 Sankey diagrams for level proportions for proxy-reports at baseline

All the condition groups showed a lower ceiling effect for
the Y-5L compared with the Y-3L, except for the epilepsy
proxy-reported data.

The low percentage of inconsistencies found when com-
paring the two instruments shows that the Y-3L data redis-
tribute logically to the Y-5L, and that the Y-5L and Y-3L
descriptive systems are comparable. This could in part be
due to a high ceiling effect, where both instruments tend to
show that children, especially those from the general popula-
tion, do not have any problems in a certain area, even with
arefined response scale. This has been previously observed
in studies of both adults and young adults in general popula-
tions [36-38].

The two instruments showed a high degree of correlation
based on the criteria. The remaining variation is driven by
the level differences, which could be due to the inconsist-
encies in wording across the levels, and the reason for the
differences could be qualitatively further investigated. The
highest inconsistency was related to ‘feeling worried, sad
or unhappy’, which also had the greatest difference in the
Shannon index, i.e. gained more discriminatory power when
changing from the 3L to SL. Hence ‘feeling worried, sad or
unhappy’ is the domain that is mostly changing when add-
ing levels to the Y-3L in our data. The greater number of

differences observed in the ‘feeling worried, sad or unhappy’
domain is likely due to the larger number of responses that
are not level 1, meaning greater potential for inconsistency.

The inclusion of additional levels in the instru-
ment appears to have had an impact on the distribution
of responses within the condition groups, particularly
within the 'pain' and 'feeling worried, sad or unhappy'
domains. These two domains also showed more variability
in another youth comparison study (9). It is conceivable
that changing the level 2 description in the Y-5L from
'some problem' to 'little problem' may have influenced par-
ticipants to select level 2 over level 1, or having a more
extreme level in Y-5L has caused the distribution from
level 3 to levels 4 and 5. The spread of responses in differ-
ent levels, especially from level 3 of Y-3L to levels 4 and 5
of Y-5L, has also been seen in adult condition groups (14).
This might be helpful when used by clinicians, alongside
clinical trials, and other surveys to obtain more detailed
data when using the Y-5L. This could be further tested in
studies that include assessment of responsiveness when
comparing the two instruments across different condition
groups.

Extending the levels of the EQ-5D-Y descriptive sys-
tem from three to five levels resulted in higher absolute,

A\ Adis
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Level 1 Y-3L: 3,446

[l Levei 2 v-aL: 353

= Level 3 Y-3L: 63

Mobility

Level 1 Y-3L: 2,367

Level 2 Y-3L: 1,360

W Level 3 Y-3L: 135

Pain

Fig.2 Sankey diagrams for level proportions for self-reports at baseline

Table 5 Criterion validity of
Y-3L and Y-5L in proxy-reports
(n =2083) and for self-reports
(n = 3862) using correlation
coefficients

A\ Adis

Y-5L1:2,780
Y-5L1: 3,344 Level 1 Y-L: 3,262 Y-5L1:3,178 Level 1 Y-3L: 2,939
e Y-5L2: 615 }‘
Y5L2:320 || I e BASIIEIE Y-5L2: 425 j I Level 2 Y-3L: 796 2
Y-5L3:123 @ - Y-5L3: 164 0 i Y-5L3:309 ]
= Level 3 Y-3L: 85 = Level 3 Y-3L: 127
Y-5L4: 57 = Y-5L4:81 = Y-5L4: 117 m
Looking after myself
Y-5L5:9 Y-5L5: 14 Usual activities Y-5L5: 41—
Y-5L1:2,163 Y-5L1:1,598
Level 1 Y-3L: 1,835
: i
V6L2:1,129 | Y5L2: 1,685 |
| Level 2 Y-3L: 1,768 ‘
vsi3:413 | > - v-5.3: 391 ]
| Level 3 Y-3L: 259 B
Y-5L4:133 m B Y-5L4: 186 0
Y-5L5: 24 — Feeling worried, sad, or unhappy Y-5L5:102 =
Y-5L
Mobil- Look- Usual activities Pain  Feeling worried,
ity (walk ing after sad or unhappy
around) myself
Proxy-reports
Y-3L
Mobility (walk around) 0.77 0.40 0.40 0.34 0.16
Looking after myself 0.39 0.84 0.55 0.24 0.23
Usual activities 0.42 0.59 0.73 037 0.37
Pain 0.37 0.26 0.36 0.72 0.31
Feeling worried, sad or unhappy  0.12 0.22 0.37 0.27 0.64
Self-reports Y-5L
Y-3L
Mobility (walk around) 0.71 0.33 0.40 0.39 0.21
Looking after myself 0.35 0.75 0.47 0.25 0.27
Usual activities 0.41 0.44 0.66 0.36 0.39
Pain 0.38 0.23 0.37 0.69 0.31
Worried, sad or unhappy 0.20 0.24 0.39 0.32  0.65

The highest correlation for each domain is shown in bold
Y-3L EQ-5D-Y-3L, ¥-5L EQ-5D-Y-5L
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Table 6 D %scriminatory and Proxy-reports Self-reports
informativity power between
Y-3L and Y-5L Y-3L Y-5L Y-3L Y-5L
H' T H J H' J H' J

Movbility (walk around)
Looking after myself
Usual activities

Pain

Feeling worried, sad or unhappy

0.36 0.33 0.48 0.30 0.39 0.35 0.52 0.32
0.75 0.69 1.03 0.64 0.49 0.45 0.64 0.40
0.76 0.69 1.00 0.62 0.64 0.58 0.88 0.55
0.64 0.58 0.88 0.55 0.75 0.71 1.07 0.66
0.86 0.79 1.1 0.69 0.89 0.81 1.20 0.75

H’ Shannon index, J’ Shannon evenness index, Y-3L EQ-5D-Y-3L, Y-5L EQ-5D-Y-5L

Table 7 Kappa coefficients for test-retest for Y-3L and Y-5L
(n=115)

Proxy-reports Self-reports

(n=2>55) (n = 60)

Y-3L  Y-5L  Y-3L Y-5L
Mobility (walk around) 1 0.56 0.88 0.85
Looking after myself 0.70 0.54 0.85 0.90
Usual activities 0.66 0.27 0.58 0.76
Pain 0.38 0.36 0.59 0.56

Feeling worried, sad or unhappy  0.51 0.35 0.57 0.67

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

discriminatory power. Furthermore, the extension to five lev-
els resulted in a diverse range of responses across severity
levels for most condition groups, aligning consistently with
findings from an adult comparison study [13]. The relative
evenness of the Y-5L was comparable or slightly lower than
that of the Y-3L. This trend aligns with observations from
previous comparative studies involving adults [13, 27, 39].

In summary, the Y-5L provides more nuanced informa-
tion about the severity of young people’s HRQoL by adding
response levels; however, the reliability and responsiveness
of Y-5L still needs to be determined for different condition
groups. Both versions of EQ-5D-Y are useful tools for meas-
uring HRQoL in young people, and the choice of which one
to use will depend on the specific research question, condi-
tion group, study design, and available resources.

This study is not without limitations, one of which is
that our analysis relied on using level sum scores due to the
current lack of Australian value sets for either the Y-3L or
Y-5L. These value sets are however currently in develop-
ment. Future research can extend the analysis by preference
weighting the descriptive data. Another limitation was a
relatively small sample size for the 2 day interval for evalu-
ating test-retest reliability, compared with the sample used
for the other analyses conducted in this study. The study
does not include a dyad sample to facilitate a direct com-
parison between self and proxy reports. Consequently, we

assessed self-reported and proxy-reported data separately.
Future research using dyad samples would allow for formal
comparison of self- and proxy-reported data psychometric
characteristics.

Overall, the results confirm the psychometric perfor-
mance of Y-5L in the Australian paediatric population. The
Y-5L is considered a valid and reliable instrument for meas-
uring HRQoL in children and adolescents. The Y-5L may
provide slightly more detail compared with the Y-3L and
could be considered for use in clinical practice/clinical trials
or other evaluations.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40273-024-01379-7.
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