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Abstract: Objectives: The aim of this study was to compare the performance of the EQ-5D-Y-3L (Y-
3L) and the expanded five level version, the EQ-5D-Y-5L (Y-5L). Methods: Children/adolescents
with an acute or chronic health condition and from the general population completed the Y-5L and
Y-3L self-report questionnaires. Performance of the Y-5L and Y-3L was determined by comparing
feasibility, redistribution of dimension responses, discriminatory power, validity, and test-retest re-
liability. Results. Five hundred and fifty children/adolescents completed baseline measures and 173
completed repeat measures. The ceiling effect decreased by 15% from the Y-3L to Y-5L. Informa-
tivity of dimensions improved by 0.094 on the Y-5L. There was a range of 4-9% inconsistent re-
sponses moving from the Y-3L to Y-5L. Convergent validity of the Visual Analogue Scale (VAS) and
Y-3L, Y-5L dimensions was similar, weak to moderate (rs range: 0.18 — 0.38) but similar and strong
on paired Y-3L and Y-5L dimensions: Kendall Tau B (range 0.69 — 0.80) and Gamma (range 0.92 —
0.98). The Y-5L and Y-3L showed moderate to substantial agreement for test-retest reliability across
dimensions and VAS scores in stable chronic health conditions and fair agreement for the general
population. Conclusion: The EQ-5D-Y-5L is a valid, reliable extension of the Y-3L for children/ado-
lescents across health conditions and healthy children/adolescents. The expanded levels reduced
the ceiling effect. The relative informativity of report across dimensions increased on the Y-5L com-
pared to the Y-3L with retention of the evenness of reporting. The convergent validity and test-retest
reliability of the Y-5L was comparable to the Y-3L..
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1. Introduction

The EQ-5D is widely used to measure and value health in adults across the world.
The EQ-5D-Y, youth version, was developed in 2009 for self-completion in children aged
8-15 years!. Therefore the adult measure was modified to include youth friendly wording
and examples across dimensions and a general rating of health on a visual analogue scale
(VAS) from 0 (worst health) to 100 (best health). The EQ-5D-Y has five dimensions namely
Mobility (walking about), Looking After Myself (washing and dressing), Doing Usual Activ-
ities (going to school, hobbies, sports, playing, doing things with family or friends), Hav-
ing Pain or Discomfort and Feeling Worried, Sad or Unhappy. The original youth version,
EQ-5D-Y-3L (Y-3L), describes health on three levels (no problems, some problems and a
lot of problems) resulting in 243 (35) health states 2.

Since the development of the Y-3L, the adult version has expanded its levels of report
from three to five 34 Expanding the response option on the adult EQ-5D, improved the
discriminatory power in general and patient populations with decreased ceiling effect +7.
Thus, the response options of the youth version were recently expanded to five levels re-
sulting in the EQ-5D-Y-5L (Y-5L) 8. The expanded version describes health on five levels
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[no/not, a little bit, some/quite, a lot/really, cannot/extreme(ly)] resulting in 3125 (5%
health states.

A head-to-head comparison of the Y-5L and Y-3L in paediatric patients with idio-
pathic scoliosis, 8-17 years, showed a low inconsistency in responses between the two
measures, a reduction in the ceiling effect and good test-rest agreement °. The Y-5L had
similar moderate correlations to the Kidscreen in children with and without short-sight-
edness and overweight 10. There is further evidence that the Y-5L is feasible to use with
children receiving psychiatric care . These studies however had modest sample sizes
with an older mean age of respondent (13-15 years) possibly due to the wider patient age
range of 8-17 years, in participants. The targeted age range of children/adolescents reporting on
the EQ-5D-Y is 8-15 years ™.

Including the child’s perspective on how a health condition and its management af-
fect their wellbeing, is increasingly used in decision making. Therefore it is important that
the measurement properties of new or modified HRQoL instruments are rigorously
tested, in different populations of children before the instruments are widely used 2. This
paper presents a head-to-head comparison of the performance of the English Y-3L and Y-
5L in a large sample of South African children/adolescents aged 8-15 years. The aim of
this study was to investigate the feasibility, redistribution and discriminatory power of
dimension responses, convergent validity, known group validity, and the test-retest reli-
ability of the Y-3L and the Y-5L.

2. Methods
Study design and participants

An observational, analytical cohort study with repeated measures for test-retest reli-
ability was conducted. Three research settings, each with children/adolescents in different
health states, but from similar socio-economic backgrounds (low to middle income) in
Cape Town, South Africa, were included in the study. In the first research setting, chil-
dren/adolescents requiring acute medical/surgical treatment were recruited from an acute
tertiary paediatric hospital and a paediatric orthopaedic hospital. These children/adoles-
cents were from medical, surgical or trauma wards. Secondly, children/adolescents with
stable chronic health conditions were recruited from schools for learners with special
needs. These schools have specialised education services for learners with normal intellect
diagnosed with physical disabilities (e.g. cerebral palsy, spina bifida or muscle diseases)
and/or learning disabilities (e.g. autism spectrum disorder or attention deficit disorder).
Thirdly, children/adolescents attending two similar mainstream schools, with generally
healthy learners, were recruited as a general population sample.

All children/adolescents aged 8-15 years, who were able to read and write English,
at each facility were eligible for the study. Only those who returned a signed informed
consent and assent were included in the study and those who were critically ill or who
were medically unstable were excluded as the research may have been too distressing.
The sample size of 550 participants was powered at 95% to detect a difference in corre-
lation of dimension scores between the three condition groups with a small effect size 0.4
and a significance of 0.05.

Instruments

EQ-5D-Y

The official Y-3L English version for South Africa was used in this study. The exper-
imental Y-5L English version for the United Kingdom was tested for equivalence in Eng-
lish for South Africa by the EuroQol group. The three or five levels of the descriptive sys-
tem are expressed with a five-digit code. For example 11223 describes someone with no
problems with Mobility, no problems with Looking After Myself, some problems with Usual
Activities, some Pain or Discomfort and very Worried, Sad or Unhappy. Although the Y-3L
has a preference-based score the Y-5L does not 134 As such a level sum score (LSS) was
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used to describe the responses on the descriptive system where the level labels are treated
as numeric data with the best possible score (1+1+1+1+1)=5 and the most severe Y-3L score
is (3+3+3+3+3)=15. The other health states will have a LSS between 5-15 on the Y-3L and 5-
25 on the Y-5L, with a larger score indicating a worse health state'>. This is a crude score
with limitations 1677 but given the differences between the Y-3L and adult value sets, the
LSS may give a better indication of performance than the adult EQ-5D-3L and EQ-5D-5L
value sets #15. Children/adolescents rated their general health on both the Y-3L and Y-5L
VAS forms as the latter recorded the answer in an additional box.

Other instruments used in the study (PedsQL Generic and the Self-Rated Health
Question) are not explicitly described in this paper.

Procedure

Ethics approval was obtained from the University of Cape Town, Faculty of Health
Sciences, Human Research Ethics Committee (HREC 154_2019). The study was carried
out in accordance with the declaration of Helsinki involving human participants '8 and
the recommended Covid precautions.

Children/adolescents aged 8-15 years admitted to either of the acute inpatient hospi-
tal settings were recruited during an onsite visit. For those who were willing and provided
consent and assent the parent was asked to complete the socio-demographic information
for the child and the children/adolescents self-completed the Y-5L, PedsQL, Self-Rated
Health (SRH) Question and Y-3L in that order. Only the results from the Y-5L and Y-3L
are reported on in this paper. The Y-5L was presented first as testing of the adult measures
found that if the three-level version was presented first the additional levels on the five-
level were not considered *.

Due to the Covid pandemic children/adolescents at schools were recruited through
information leaflets that were sent home. For those who were willing and provided con-
sent and assent the instruments were independently self-completed by the child/adoles-
cent. The participants with a stable chronic condition or from the general population who
returned the research packs at baseline were invited to complete a second measure of the
Y-5L and Y-3L 7-14 days later to determine test-retest reliability. Acutely ill children were
not included as their health condition was expected to change. There are no current guide-
lines on the time period for retest but Marx et al (2003) found no difference between two
days and two weeks 1.

Data Management and Analysis

General Performance and Feasibility:

The analysis of the Y-3L and Y-5L followed that of Janssen et al (2008) for comparison
of the adult versions EQ-5D-3L and EQ-5D-5L 2. The EQ-5D-Y responses and descriptive
data were summarised in terms of frequency of dimension responses across condition
groups. The feasibility was assessed by comparing the number of missing values for each
EQ-5D-Y measure. The ceiling of the EQ-5D-Y was defined as the proportion of chil-
dren/adolescents scoring no problems across all five dimensions (11111). The absolute re-
duction in proportion scoring 11111 from the 3L to the 5L was calculated and due to the
small number of respondents with an acute or chronic health condition reporting 11111 a
percentage reduction was also calculated as (ceilingyv-si- ceilingy-s.)/ceilingy-st.

Redistribution Properties of the EQ-5D-Y-3L to the EQ-5D-Y-5L:

Paired dimension responses on the Y-3L and Y-5L were assessed for inconsistency
using criteria established in previous studies comparing the adult EQ-5D versions 42!. A
response pair was considered inconsistent if the Y-5L response was at least two levels
away from the Y-3L response. One expected that reporting problems on the most severe
level on the Y-3L (level 3) would redistribute to “a lot of problems” (level 4 Y-5L) or “can-
not” (level 5 Y-5L).  “Some problems” (level 2 Y-3L) might redistribute t to “a little bit
of a problem” (level 2 Y-5L); “some problems” (level 3 Y-5L) or “a lot of problems” (level
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4Y-5L). “No problems” (Level 1 Y-3L) would redistribute to “no problems” (level 1 Y-5L)
or “a little bit of a problem” (level 2 Y-5L).

Discriminatory Power:

The Shannon Index (H') and the Shannon Evenness Index (J') were used to evaluate
the discriminatory power of the Y-3L and Y-5L dimensions in terms of absolute and rela-
tive informativity 422. The Shannon H’ and ]’ indices are defined as follows:

Hr

H = Y plog,p; and J =

Hlmax

Where H’ is the absolute amount of informativity, L is the number of dimensions
levels and pi is the proportion of observations in the in the ith level where Y-3L has three
levels and Y-5L has five levels. A higher H" index reflects that the descriptive system has
captured more information, the maximum H’index is 1.58 and 2.32 on the Y-3L and Y-5L
respectively. The Shannon Evenness index (J') reflects the spread of the responses across
levels regardless of the number of levels included in the descriptive system.

Convergent Validity:

The convergent validity between Y-3L/Y-5L and VAS was assessed, using the VAS
as reference. The Y-3L/Y-5L dimension scores were treated as cardinal values to calculate
mean and standard deviations (SD) for comparison. Spearman rank order coefficients (rs)
were calculated by dimension between the Y-3L/Y-5L and VAS. Furthermore, convergent
validity between Y-3L and Y-5L was evaluated by dimension response-pairs, using Ken-
dall tau B and Gamma statistic. Spearman’s rank order and Pearson’s correlations coeffi-
cients were interpreted according to Cohen: 0.1-0.29 low association, 0.3-0.49 moderate
association and >0.5 high association 2.

Known-Groups Validity:

Known-groups validity was tested for the dimensions of the Y-3L and Y-5L for health
condition (acute, chronic, and general population) and medication (taking medication ver-
sus no medication) with Spearman rank order coefficients. The known-group validity
across health condition was further assessed for the mean LSS and VAS score across the
age groups by computing the Analysis of Variance (ANOVA). It was anticipated that
those needing acute medical management would have the lowest VAS and LSS scores
followed by those with stable chronic conditions and then the general population group.

Reliability:

Test-retest reliability was assessed using weighted Cohen’s kappa (k) for dimension
scores and the Intraclass Correlation Coefficient (ICC) for LSS and VAS scores. Kappa
values were interpreted according to Landis and Koch'’s guidelines: <0.2 poor agreement,
0.21-0.40 fair agreement, 0.41-0.60 moderate agreement, 0.61-0.80 substantial agreement
24, An ICC of >0.7 was considered reliable .

All data analyses were conducted using SPSS Windows 27.0 (IBM SPSS Inc., Chicago,
IL, USA) and Statistica Windows Version 13.0 (TIBCO Software Inc., Palo Alto, CA, USA).

3. Results

A total of 146 children/adolescents needing acute medical/surgical management were
eligible for recruitment, nine caregivers were uncontactable to obtain consent, one care-
giver refused consent and six children refused assent. One of the 130 enrolled participants
in the acute setting withdrew from the study and her data was not included, leaving 129
children in the acute health group. Research packs were sent home with 613 eligible par-
ticipants at the schools for learners with special needs. A total of 249 packs were returned
of which 51 were excluded [refused consent/assent (n=15), consented but no measures
completed (n=17), measures completed without consent (n=2), only one measure com-
pleted (n=17)]. There were 198 children in the chronic health group. Research packs were
similarly sent home with 932 children/adolescents attending mainstream schools. A total
of 273 packs were returned of which 50 were excluded (refused consent (n=17), consented
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but no measures completed (n=23), only one measure completed (n=10)], resulting in 223
children from the general population. The data of 550 children/adolescents has been in-
cluded for analysis (Appendix Table 1).

The mean age of the children/adolescents was 11.3 years (SD 1.6) (Appendix Table
1). The children/adolescents with chronic conditions were older (mean 12.2 years; SD 1.9)
than those in the acute medical setting (mean 11.6 years; SD 1.9) or from the general pop-
ulation (mean 11.3 years; SD 1.6). Gender of participants was equally distributed for the
overall sample however those with chronic conditions had a higher proportion of males
(n=123; 62%) whereas the general population had a higher proportion of females (133;
60%). Most of the children/adolescents needing acute medical management (n=129) were
receiving orthopaedic management (n=83; 64%) whereas those with chronic conditions
(n=198) had a physical disability (n=87; 44%) or learning difficulty (n=95; 48%). The chil-
dren/adolescents in the general population group (n=223) had minor health conditions
including asthma, eczema and allergies.

General Instrument Performance and Feasibility:

The Y-3L and Y-5L responses across condition groups and for the total sample are
presented in Appendix Table 2. Across all dimensions the Y-5L had 4% missing responses
and the Y-3L had 1%. The number of missing responses per dimensions was low ranging
from 0-2% on the Y-5L and 0-1% on the Y-3L. The highest missing responses was for the
dimension of Usual Activities on the Y-5L for the general population. There were however
only three children/adolescents with missing responses on the Y-3L dimensions compared
to 21 on the Y-5L. There was reduction in the reporting of no problems when moving from
the Y-3L to the Y-5L across all dimensions. The greatest reduction was for Mobility with a
6% absolute reduction in total and 9% reduction for those with chronic illness. Usual Ac-
tivities showed a 3% absolute total reduction with 5% and 4% in the chronic and general
population groups respectively. Pain or Discomfort and Worried, Sad or Unhappy both
showed an absolute reduction in the total sample of 4%. For Pain or Discomfort the greatest
reduction was in the acute group (9%) whereas for Worried, Sad or Unhappy this was spread
across groups (acute 4%, chronic 3% and general population 2%).

The proportion of participants reporting a ceiling effect with no problems in each
dimension (11111) showed a 15% percentage reduction from the Y-3L to the Y-5L (Table
1). The ceiling effect was higher on the Y-3L and Y-5L for the 8-11-year group, however
the percentage of reduction in ceiling effect moving from the Y-3L to the Y-5L was similar
between age groups. There was a higher reduction in ceiling effect for those who were
receiving acute medical management (30%) or chronic conditions (22%) compared to the
general population (11%).

The report of floor effect with participants reporting the most severe problems in all
dimensions (33333/55555) was <2% for the Y-3L and Y-5L. However, when considering
the reporting of the most severe problems per dimensions a reduction in reporting when
moving from the Y-3L to Y-5L in the groups with a health condition, is evident. For those
receiving acute care the absolute reduction in reporting the most severe problems was
modest but notable for Pain and Discomfort (6%), Worried, Sad or Unhappy (4%) and Usual
Activities (4%). Although the absolute percentage reduction was lower for those with acute
illness the reporting of the most severe problems reduced across all dimensions by 1-3%.
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Table 1. Ceiling effect for the EQ-5D-Y-3L and EQ-5D-Y-5L across condition groups and for the total
sample n=550.

Ceiling Ceiling Absolute Percentage
Y-3L Y-5L Reduction reduction
n 11111 11111
Total 550 40% 34% 6% 15%
Condition group
Acute 129 16% 11% 5% 30%
Chronic 198 29% 23% 7% 22%
General population 223 64% 57% 7% 11%
Age group

8_11 years 305 44% 38% 6% 14%
12-15 years 245 36% 30% 6% 15%

Redistribution Properties of the EQ-5D-Y-3L to the EQ-5D-Y-5L

The dimension of Usual Activities and Pain or Discomfort, closely followed by Wor-
ried, Sad or Unhappy, had the highest number of inconsistent responses when moving from
the Y-3L to the Y-5L. Mobility had the smallest number of inconsistent responses (Table 2).

Table 2. Cross tabulation for the EQ-5D-Y-3L and EQ-5D-Y-5L dimension scores.

Y-3L Y-5L Total inconsistent
MOB no a little bit some alot cannot responses n (%)
No 346 34 6 0 2
Some 12 47 17 1 5 23 (4%)
Alot 1 3 1 4 66
LAM no a little bit some alot cannot
No 409 18 3 0 3
Some 19 44 15 2 5 35 (6%)
Alot 0 3 1 6 19
UA no a little bit some alot of cannot
No 334 24 5 4 1
Some 14 48 25 8 11 43 (8%)
A lot 3 5 4 11 47
P/D no a little bit some alot extreme
No 315 40 5 1 0
Some 27 81 48 8 3 42 (8%)
A lot 1 5 3 8 2
WSU no a little bit quite really extreme
Not 318 36 2 0 3
A bit 29 96 26 6 2 41 (7%)
Very 1 4 3 6 8

n=550, bold and italicised indicates inconsistent responses. MOB: Mobility; LAM: Looking After Myself; UA: Doing Usual
Activities; P/D: Having Pain or Discomfort; WSU: Feeling Worried, Sad or Unhappy

Discriminatory Power

Informativity of all dimensions improves on the Y-5L compared to the Y-3L with an
average improvement of 0.094 with similar evenness (Table 3). Mobility and Usual Activi-
ties showed the greatest difference in spread of information between the Y-3L and Y-5L.
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Table 3. Shannon Index (H’) and Shannon Evenness Index (J') for the EQ-5D-Y-3L and EQ-5D-Y-5L dimensions.

Y-5L Y-3L
H' J H' J' Difference in H' Difference in J'

MOB 0.785 0.136 0.680 0.202 0.105 -0.066
LAM 0.722 0.171 0.646 0.236 0.076 -0.065
UA 0.771 0.155 0.652 0.221 0.119 -0.066
P/D 0.747 0.154 0.653 0.212 0.094 -0.058
WSU 0.747 0.109 0.669 0.077 0.078 0.032
Average difference 0.094 -0.045

n=550 LAM: Looking After Myself; UA: Doing Usual Activities; P/D: Having Pain or Discomfort; WSU: Feeling Worried, Sad or
Unhappy

Convergent Validity

The mean dimension scores for the Y-3L and Y-5L are presented in Table 5. The
Spearman rank coefficients were similar across the Y-3L and Y-5L for condition groups
and the whole sample, ranging from 0.18 (Looking After Myself) to 0.39 (Pain or Discomfort)
(Table 4). Furthermore, the association between the Y-5L and Y-3L dimension scores for
all respondents was high and significant with Spearman rank coefficients ranging be-
tween 0.83 (Mobility) and 0.73 (Worried, Sad or Unhappy) (not shown in Table 4).

The Y-3L Convergent validity between the paired Y-3L-Y-5L responses for each di-
mension was estimated with Gamma averaging 0.92, ranging from 0.92 (Worried, Sad or
Unhappy and Pain or Discomfort) to 0.96 (Mobility and Looking After Myself). Kendall’s tau
B was similarly high with an average of 0.70 ranging from 0.69 (Pain or Discomfort) to 0.80
(Mobility).

Table 4. Convergent validity of the Y-3L, Y-5L and corresponding VAS mean values by dimension with Spearman rank
order coefficients for Y-3L-VAS and Y-5L-VAS for each dimension, by condition group and for the sample.

MOB LAM UA P/D WSU VAS

Y-5L 2.96 (1.79) 1.84 (1.34) 3.29 (1.74) 1.88 (1.03) 1.67 (0.978) 67.71 (28.25)

Acute r -0.29* -0.18* -0.18* -0.32* -0.33*
(n=129) Y-3L 2.02 (0.88) 1.47 (0.70) 2.18 (0.85) 1.53 (0.64) 1.45 (0.61) 71.24 (28.51)

r -0.17 -0.19* -0.21* -0.44* -0.41*
Y-5L 1.87 (1.30) 1.61 (1.14) 1.68 (0.97) 1.62 (0.87) 1.65 (0.99) 84.10 (19.75)

Chronic r -0.10 -0.07 -0.16* -0.30* -0.29*
(n=198) Y-3L 1.47 (0.71) 1.37 (0.61) 1.41 (0.58) 1.42 (0.56) 1.45 (0.60) 83.91 (20.53)

r -0.12 -0.07 -0.19* -0.35* -0.33*
Y-5L 1.09 (0.31) 1.05 (0.21) 1.10 (0.34) 1.33 (0.67) 1.34 (0.68) 89.12 (14.53)

General r -0.21* -0.18* -0.22* -0.40* -0.34*
Population (n=223) Y-3L 1.04 (0.20) 1.04 (0.20) 1.07 (0.27) 1.23(0.44) 1.26 (0.48) 89.77 (14.13)

r -0.18* -0.18* -0.26* -0.32* -0.38*
Y-5L 1.81 (1.39) 1.01 (1.44) 1.83 (1.35) 1.56 (0.87) 1.53 (0.89) 82.24 (21.99)

Total (ne550) -0.29* -0.18* -0.34* -0.39* -0.32*
Y-3L 1.43 (0.72) 1.26 (0.55) 1.45 (0.71) 1.37 (0.55) 1.38 (0.57) 83.15 (21.91)

r -0.26* -0.18* -0.32* -0.39* -0.37*

n=550. Dimension scores treated as numeric data and presented as mean (SD). rs denotes Spearman rank correlation co-efficient,
negative values indicate that as problems in a dimension increases in severity it decreases the VAS score, *p<0.05 (2-tailed). MOB:
Mobility; LAM: Looking After Myself; UA: Doing Usual Activities; P/D: Having Pain or Discomfort; WSU: Feeling Worried, Sad or
Unhappy, VAS: Visual Analogue Scale

Known-Groups Validity

The hypotheses for known-group validity were confirmed and presented in Table 5.
The Y-3L and Y-5L correlations with health condition are all significant and show an in-
crease of reported problems with health condition (acute condition > chronic condition >
general population). This was stronger for dimensions of Mobility, Looking After Myself and
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Usual Activities. A similar pattern was found in that those who reported taking medication
showed an increase in reporting of problems. This was moderate for the dimension of
Usual Activities and weak and significant for the other dimensions except for Worried, Sad
or Unhappy. Furthermore, ANOVA with Tukey’s post hoc analysis shows that VAS scores
and LSS are significantly different between acute, chronic and general population for the
Y-5L and Y-3L (p<0.001) (Appendix Table 2).

Table 5. Spearman rank correlation of EQ-5D-Y-3L and EQ-5D-Y-5L dimension scores with known health condition and

medication.
Health Condition Medication

Y-5L Y-3L Y-5L Y-3L

MOB -0.53™ -0.52™ -0.22™ -0.25™
LAM -0.35™ -0.34" -0.22™ -0.21™

UA -0.57 -0.57" -0.30™ -0.27

P/D -0.26™ -0.22™ -0.29™ -0.19™
WSU -0.17 -0.14" -0.14™ -0.08

n=550, *p<0.05 **p<0.001 (2-tailed); MOB: Mobility; LAM: Looking After Myself; UA: Doing Usual Activities; P/D: Having Pain or
Discomfort; WSU: Feeling Worried, Sad or Unhappy

Reliability

Second measures were completed for 79/198 with a stable chronic condition and
94/223 from the general population. The median time between baseline and retest was 9
days (IQR 7-13). The Y-5L and Y-3L showed moderate to substantial agreement across
dimensions, VAS and LSS scores for those with a stable chronic condition (Table 6). For
the general population group the Y-5L and Y-3L showed fair agreement for dimensions
of Looking After Myself and Usual Activities, the other dimensions showed moderate agree-
ment.

Table 6. Test-retest reliability for EQ-5D-Y dimension scores and summary scores for those with a
stable chronic condition and the general population.

Y-5L Y3L

Total (n=173) C;:ic;;c GP (n=94)  Total (n=173) C;:ic;;c GP (n=94)
MOB K 0.70%* 0.67%* 0.54% 0.54% 0.47* 0.55*
LAM K 0.71% 0.73% 0.32% 0.47%% 0.43* 0.38*
UA K 0.45% 0.45% 0.29% 0.44% 0.42%% 0.21%
) K 0.53* 0.54" 0.43* 0.51% 0.42% 0.59*
WSsU K 0.46™ 0.40° 053" 0.45* 0417 0.48"
VAS 1cC 0.64% 0.66™ 0.59° 0.82 0.82 0.77
LSS 1cC 0.78 0.67 0.75% 0.58 0.55* 0.34

**p<0.001, *All Intraclass Class correlation coefficients were two-way random, absolute agreement, k weighted Cohen's Cappa single
measures, MOB: Mobility; LAM: Looking After Myself; UA: Doing Usual Activities; P/D: Having Pain or Discomfort; WSU: Feeling
Worried, Sad or Unhappy; GP: general population; VAS: Visual Analogue Scale; LSS: Level Sum Score

4. Discussion

This was the first study to compare the English version of the Y-3L and Y-5L in a
large sample of children/adolescents with different health conditions and healthy chil-
dren, in the recommended age range of 8-15 years 2. Children/adolescents receiving acute
medical/surgical management and with a stable chronic condition were considered a suit-
able population for comparison of the Y-3L and Y-5L as there was a spread of disease
severity, and consequently a spread of scores. Furthermore, the Y-3L was shown to have
good psychometric properties in a similar group of respondents 7.


https://doi.org/10.20944/preprints202201.0285.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 January 2022 d0i:10.20944/preprints202201.0285.v1

The number of missing responses was low and acceptable for the EQ-5D-Y dimen-
sions albeit lower for the Y-3L (1%) than the Y-5L (4%). The mean VAS scores were not
significantly different between the Y-3L and Y-5L VAS however, there was a higher num-
ber of missing responses on the Y-3L VAS (5%) versus Y-5L VAS (1%). It is postulated that
this is due to the order effect as children/adolescents found the second VAS redundant.
However, this did not seem to contribute to the missing responses on the Y-3L dimensions
as it had fewer missing responses than the Y-5L.

Although the adult five level version, EQ-5D-5L, showed reduced ceiling effects 202128
it was not clear that this would be the case in children as a higher number of items can
potentially increase the difficulty of completion with younger children being more likely
to select extreme scores on a Likert scale . Although the ceiling effect was higher for
children 8-11 years than those 12-15 years this can be attributed to the higher number of
general population children in the younger age-group (65% vs 35%) as there was marginal
difference in the relative reduction in ceiling effect between the age groups. This likely
indicates the Y-5L levels show clear distinction between the levels and can be attributed
to the rigorous methodology in the development of the labels ¢ ensuring younger children
are able to interpret the severity of the qualifiers 2.

Wong et al (2019) reported a relative reduction in ceiling effect (11111) of 4.2% which
is considerably lower than the 15% found in this study. The change in reporting of no
problems per dimension was similar in those with a stable chronic illness in this study
(1% for Looking After Myself and 9% for Mobility) to those with idiopathic scoliosis in China
(0% Looking After Myself and 7.8% for Worried, Sad or Unhappy) °. However, the relative
reduction for these two groups was higher in the South African sample (22%) and may
be due to the homogenous selection of respondents in this sample. The greatest reduction
was however in those requiring admission to an acute hospital with an absolute de-
crease of between 0-9% (Usual Activities and Pain or Discomfort). The reduction in ceiling
effect and report of no problems in those with a health condition indicates that the Y-5L
may be more accurate in describing health and have greater sensitivity in detecting change
in health in patient groups.

The redistribution of scores from the Y-3L to the Y-5L showed few inconsistencies
across dimensions (4-8%) and was similar to the comparison of versions in China %°. The
discriminatory power of the dimensions improved when moving from the Y-3L to the Y-
5L with retention of evenness of the distribution of the responses. The distribution of re-
sponses is however not as high as that observed in the adult 3L and 5L measures 4?28 with
a lower selection of some problems on the Y-3L and some/a lot of problems on the Y-5L.
The redistribution scores in this study does however support the validity of the new Y-5L
instrument. The convergent validity was not systematically different for Y-3L and Y-5L
dimensions scores, using the VAS as a reference, across dimensions or condition groups.
The correlation of the paired Y-3L and Y-5L dimension scores was high further supporting
convergent validity. Convergent validity of the Y-3L and Y-5L with the PedsQL is not
within the scope of this paper and will be described separately in a different paper.

The validity of the Y-5L is further supported by the ability to detect differences be-
tween known-groups with differing health conditions, despite these known-groups hav-
ing heterogenous conditions.

Despite the Y-5L being able to capture smaller changes in health status with the in-
creased number of dimensions compared to the Y-3L the test-retest reliability was higher
across dimensions and for the LSS for the Y-5L. As anticipated the reliability was higher
for both measures for dimensions of physical health (Mobility and Looking After Myself)
than Pain or Discomfort and Worried, Sad or Unhappy. Surprisingly, the reliability of the
Usual Activities dimension was lower on both the Y-3L and Y-5L than reported in the study
in children/adolescents with haematological malignancies 3. It is postulated that this may
have been affected by the covid pandemic and subsequent impact on Usual Activities 32.

Due to the limitations of the Covid pandemic on recruitment of children/adolescents
at schools there may be non-response bias. Although children/adolescents were explicitly


https://doi.org/10.20944/preprints202201.0285.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 January 2022 d0i:10.20944/preprints202201.0285.v1

10

instructed to complete the measures on their own without influence from others there was
no way to ensure this in the sample with a chronic condition and general population. An-
other limitation was a potential ordering effect as the order of versions was not random-
ized, it was always Y-5L first and then Y-3L.

5. Conclusion

The English version of the EQ-5D-Y-5L is a valid and reliable extension of the Y-3L
for children/adolescents across health conditions and healthy general population chil-
dren. The expanded levels reduce the ceiling effect, most notably for those with a health
condition. The relative informativity of report across the dimensions increases on the Y-
5L compared to the Y-3L with retention of evenness of reporting. The convergent validity
and test-retest reliability of the Y-5L was comparable to the Y-3L. The reduced ceiling ef-
fect and increased discriminatory power of the Y-5L compared to the Y-3L may result in
greater sensitivity and responsiveness in measuring health status in specific disease
groups and warrants further testing.

Funding: Janine Verstraete, Razia Amien and Des Scott reported receiving funding from the
EuroQoL Research Foundation (project EQ20180730) to conduct the study. Janine Verstraete and
Des Scott are both members of the EuroQoL Research Group.

Precis: The newly developed EQ-5D-Y Five-Level Version is a valid and reliable HRQoL outcome
in children/adolescents with a variety of health conditions and from the general population.
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