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Abstract

Background In 2019, the EuroQol Group developed a ‘beta’ 5-level version of EQ-5D-Y (Y-5L) by increasing the number
of descriptive levels to five for each health dimension, as compared to the standard 3-level EQ-5D-Y (Y-3L).

Objective To assess patient-caregiver agreement and test—retest reliability of the Y-5L and Y-3L in paediatric patients with
haematological malignancies.

Methods Paediatric inpatients aged 8—17 years were interviewed with the Y-5L and Y-3L questionnaires twice, while their
caregivers were interviewed at the same time using the proxy versions of the questionnaires. Patient-caregiver agreement
and test—retest reliability were assessed using Gwet’s agreement coefficient (Gwet’s AC1) for EQ-5D dimensions and the
intraclass correlation coefficient (ICC) for the EQ VAS.

Results Ninety-six patient-caregiver dyads participated in the study. Patient-caregiver agreement on the EQ-5D-Y descriptive
system was moderate to good for both the Y-3L and Y-5L, but poor on the EQ VAS. Test—retest reliability of the descriptive
system was good to very good for the Y-3L and moderate to good for the Y-5L in children, and fair to good for both versions
of EQ-5D-Y in proxies. The EQ VAS showed good test-retest reliability in both children and caregivers. In a subgroup
analysis of results in younger patients aged 8—10 years, patient-caregiver agreement and test—retest reliability were also
observed to range from moderate to very good.

Conclusion Both the Y-3L and Y-5L descriptive systems showed acceptable patient-caregiver agreement and test—retest
reliability when used to assess the HRQoL of children and adolescents with haematological malignancies, including in
younger patients.
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Introduction

The 3-level EQ-5D (EQ-5D-3L) is a widely used measure
of health status [1-4]. It was developed by the EuroQol
Group in the 1980s as a brief, generic instrument to assess
and value health outcomes in different populations [5]. In
2009, the EQ-5D-Y was designed as a version of EQ-5D
which would be more suitable for use in respondents aged
8—15 years [6]. As a ‘youth’ version, the EQ-5D-Y retains
the same five-dimension, three-level format of the EQ-
5D-3L [7, 8], but is written in more appropriate language
for children and adolescents. For example, the ‘anxiety/
depression’ dimension in EQ-3D-3L was rephrased as
‘feeling worried, sad or unhappy’ in EQ-5D-Y. One advan-
tage of having youth and adult versions of EQ-5D with
similar content is that they can be useful in investigating
the impact of childhood chronic conditions that last into
adult life. The EQ-5D-Y was intended for use in a vari-
ety of settings, including clinical trials, population stud-
ies, and routine outcome measurement; moreover, when
a value set becomes available, the EQ-5D-Y can be used
as a preference-based instrument for quantifying quality-
adjusted life-years in cost-utility analysis [9].

In 2019, a 5-level version of EQ-5D-Y (Y-5L) was
developed by increasing the number of descriptive levels
to five for each health dimension [10]. As with any new
health-related quality-of-life (HRQoL) instrument, once
developed, it is important to thoroughly test its psychomet-
ric properties in terms of its reliability, validity, and sen-
sitivity. When measuring HRQoL in children, caregivers
such as parents may have to serve as the proxy for children
with poor literacy or whose health makes it impracticable
for them to complete the questionnaire themselves. How-
ever, proxies may over- or under-estimate a child’s HRQoL
so it is important to also assess the level of agreement
between self- and proxy reports of HRQoL, especially if
there is a need to compare or aggregate results from the
two types of respondents. Assessment of proxy-children
agreement has been performed in some studies for the
Y-3L [11-14] but not for the Y-5L.

Test—retest reliability assesses another form of agreement,
not between different raters as in the case of patient-car-
egiver agreement, but between the same rater on two differ-
ent occasions [15]. It is also an important part of assessing
an instrument’s measurement performance as it provides an
indication of the amount of random error there may be in
instrument scores. The test—retest reliability of the standard
Y-3L has been assessed and demonstrated in general young
populations [16] and paediatric patients with chronic kidney
disease [17], but not in those with haematological malig-
nancies. To date, there have been very few studies on the
test—retest reliability of the Y-5L [18, 19].
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This study aimed to simultaneously assess the patient-
caregiver agreement and test—retest reliability of the self-
complete and proxy versions of the 3- and 5-level variants
of EQ-5D-Y (hereafter referred to as the Y-3Ls, Y-5Ls, and
Y-3Lp, and Y-5Lp, respectively) in Chinese children and
adolescents with haematological malignancies. The primary
objectives of the present analysis were to: (1) examine and
compare patient-caregiver agreement on the Y-3L and Y-5L
and (2) assess the test—retest reliability of the self-complete
and proxy versions of the Y-3L and Y-5L. A secondary
aim was to assess these properties of the Y-3L and Y-5L
questionnaires in a subgroup of patients aged 8§-10 years,
as younger children are sometimes considered less reliable
respondents.

Methods
Sampling

Paediatric inpatients with leukaemia or other haematologi-
cal malignancies and their caregivers were recruited from
Shanghai Children Medical Centre from November 2018 to
August 2019. All patients admitted to the wards for leukae-
mia or other haematological malignancies were invited to
participate in the study. The inclusion criteria for the patients
were: (1) a diagnosis of leukaemia or other haematological
malignancy; (2) aged 8-17 years; (3) ability to converse in
Chinese; (4) ability to understand questionnaires (based on
a trained interviewer’s judgement). Children and adolescents
who were not well enough for interview, who failed to coop-
erate due to cognitive impairment or mental disorders, did
not give assent or whose legal guardians did not give consent
were excluded. The inclusion criteria for caregivers were: (1)
adult family member of an eligible patient; (2) being with
the patient in the ward on the day of the survey; (3) ability to
converse in Chinese; and (4) informed consent. Caregivers
who were unwilling to participate or who were cognitively
unable to complete the task were excluded. The study was
approved by the institutional review board of Shanghai Jiao-
tong University (Project Identification Code: 2018087).

Procedures

All consenting patient-caregiver dyads were interviewed in
the haematology wards by a trained interviewer. All inter-
views were conducted in two parts. Caregivers first com-
pleted a baseline questionnaire which included: (1) questions
on the patient’s socio-demographic characteristics includ-
ing birth date, gender, education level, and disease dura-
tion; (2) the proxy version 1 of the Y-5L questionnaire; (3)
the proxy version of the self-rated health (SRH) question
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for assessing the patient; (4) questions on the caregiver’s
socio-demographic characteristics including relationship to
patient, age, gender, educational attainment, monthly house-
hold income, and residential area, and; (5) the proxy version
1 of the Y-3L questionnaire (without the EQ-VAS). Proxy
version 1 of the EQ-5D-Y asks the proxy to provide their
own impression of the patient’s health on the day of the
interview via the EQ-5D-Y descriptive system and the EQ
VAS, in contrast to proxy version 2 which asks the proxy to
try to imagine how the patient would rate their own health
[6]. The paediatric patients then completed the second part
of the questionnaire which included: (1) the beta version
of the Y-5L questionnaire; (2) the same SRH question; and
(3) the Y-3L questionnaire (without the EQ VAS, as this
was already included in the Y-5L). All participants were
invited to a face-to-face interview again in the same wards
2-13 days after the baseline interview. The structure of the
follow-up interviews was the same as the baseline interviews
except that the order of the Y-5L and Y-3L questionnaires
was swapped for both patients and their caregivers to reduce
any possible memory effect in the second visit.

On the days of the baseline and follow-up interviews, the
patients were assessed by the interviewer using the Eastern
Cooperative Oncology Group (ECOG) performance scale
[20]. The interviewer also assessed the clinical character-
istics of the patients, including mental consciousness and
reactions, which can reflect the disease severity of patients
and their ability to complete the interviews.

Instruments

Both the Y-3L and Y-5L questionnaires consist of a five-
dimension health-status descriptive system and a visual
analogue scale (EQ VAS) on which respondents score their
overall health on the day of the survey. The five dimensions
comprising the descriptive system are: mobility, looking
after myself, doing usual activities, having pain or discom-
fort, and feeling worried, sad or unhappy. Each dimension in
Y-3L has three response options corresponding to the sever-
ity levels of no problems, some problems, and a lot of prob-
lems. Each dimension in Y-5L has five response options,
corresponding to the levels of no problems, a little bit of
a problem, some problems, a lot of problems, and extreme
problems/cannot [8]. The expanded system aims to improve
the ability of the Y-3L to discriminate among different levels
of health and reduce any Y-3L ceiling effects [9]. The EQ
VAS is an integral part of the EQ-5D-Y instrument and con-
sists of a vertical, hash-marked numerical scale anchored by
0 (the worst imaginable health) at the bottom and 100 (the
best imaginable health) on the top. An identical version of
the EQ VAS is used in both versions of EQ-5D-Y.

The Y-3L questionnaire used in this study was the
official, EuroQol-approved Chinese (for China) version
while the Y-5L was translated by the investigators from
the English version following the standard EuroQol Group
translation guidelines [21]. The proxy and self-complete
versions of the Y-5L are currently considered ‘beta’ ver-
sions by the EuroQol Group, i.e. they are undergoing psy-
chometric testing before being considered for approval as
official versions.

The self-rated health (SRH) question has been shown
to be a valid measure of subjective health in instrument in
children and adolescents [22]. The question in the present
study was framed ‘How is your overall health today? Is it
excellent, good, fair, poor or very poor’? The proxy version
of SRH asked caregivers to rate their child’s health using the
same S-point response scale.

The ECOG (Eastern Cooperative Oncology Group) per-
formance scale defines five different categories of perfor-
mance status: 0 (fully active, no performance restriction); 1
(restricted in physically strenuous activity but ambulatory,
able to carry out work of a light or sedentary nature); 2
(ambulatory and capable of all self-care but unable to carry
out any work activities. Up and about more than 50% of
waking hours); 3 (capable of only limited self-care, con-
fined to bed or chair more than 50% of waking hours); 4
(completely disabled, cannot carry out any self-care. Totally
confined to bed or chair) or 5 (dead) [20].

Statistical analysis

The patient-caregiver agreement on the Y-3L and Y-5L at
baseline was assessed using data from all patient-caregiver
dyads. Patient-caregiver agreement on the EQ-5D-Y dimen-
sions was assessed using Gwet’s agreement coefficient
(Gwet’s AC1) [23]. A Gwet’s AC1 of <0.2 was interpreted
as poor agreement; 0.21-0.4 as fair; 0.41-0.6 as moderate;
0.61-0.8 as good and > 0.8 as very good [24]. Patient-car-
egiver agreement of the EQ VAS was assessed using the
intraclass correlation coefficient (ICC). An ICC > 0.7 was
considered to indicate good reliability [25].

In children, the test—retest reliability of the two versions
of EQ-5D-Y was analysed using data from patients whose
SRH remained unchanged between baseline and follow-up.
Test—retest reliability of the proxy versions was assessed
using data from patients whose health status was rated as
unchanged by the same caregivers. Test-retest reliability for
the five EQ-5D-Y dimensions was assessed using Gwet’s
AC1 and that of the EQ VAS using ICC.

Lastly, subgroup analysis was performed to assess the
patient-caregiver agreement and test-retest reliability of
the EQ-5D-Y questionnaire in patients aged 8—10 years, as
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reliability is sometimes considered to be more difficult to
achieve in younger respondents.

IBM SPSS version 25 (IBM Corp. Armonk, New York,
USA) [26] and AgreeStat (version 2015.6, for Gwet’s AC1)
was used to conduct all the analyses.

Results

A total of 115 paediatric inpatients and their caregivers
were invited to participate. Of those, 96 patient-caregiver
dyads completed the baseline interviews, while 19 (16.5%)
patients or their caregivers declined to complete the sur-
vey, primarily because they were worried that taking part
in the interviews might worsen their child’s health. One
caregiver, a grandmother, was excluded because she could
not understand the questionnaires. Eighty-four (87.5%) of
the dyads who participated at baseline also completed the
follow-up interviews. Of the remainder, eight patients were
discharged from hospital before follow-up, and four car-
egivers declined to participate in follow-up interviews. The
mean (SD) time between responses to the first and second
surveys was 2.8 (1.4) days (range 2—13 days). There were
no missing responses on the descriptive system or the EQ
VAS on any of the four versions of EQ-5D-Y tested in this
study, either at baseline or follow-up.

The characteristics of the participants are shown in
Table 1. The mean (SD) age of the 96 paediatric patients
was 10.5 (2.2) years (range 8—17 years). The majority were
boys (64.6%) and most had an ECOG performance score of
1 (56.3%). The most common diagnosis was acute lympho-
blastic leukaemia (47.9%). Mean (SD) disease duration
was 14.6 (18.8) months. The mean (SD) age of the 96
caregivers who completed the baseline interviews was 40.1
(9.3) years; 67.7% were mothers; 73.8% of the follow-up
interviewers were completed by the same caregiver. The
characteristics of the 84 dyads who also completed the
follow-up interviews were similar to those who completed
the baseline interviews (Table 1).

The baseline health status of the patients as described
by the four EQ-5D-Y questionnaires is shown in Table 2.
In each dimension, over half of the patients reported no
problems and approximately one in five patients had no
problems in all of the five dimensions. A slightly greater
proportion of patients reported problems on the Y-5Ls
compared to Y-3Ls, particularly in the ‘mobility’ dimen-
sion. Similar differences were observed between Y-3Lp
and Y-5Lp (Table 2). Overall, on the descriptive system,
proxies tended to rate patients’ health slightly better than
the patients in all dimensions except for ‘feeling wor-
ried/sad/unhappy’. The mean proxy EQ VAS score (81.2;
SD =14.1) was lower than that based on the patients’ own
assessment (85.8; SD=15.1) by 4.6 points (p =0.013).
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Patient-caregiver agreement on the EQ-5D dimensions
is presented in Table 3. At baseline, Gwet’s AC1 ranged
from 0.509 for ‘feeling worried/sad/unhappy’ to 0.708
for ‘having pain/discomfort’ for Y-3L, and from 0.561
for ‘feeling worried/sad/unhappy’ to 0.701 for ‘mobility’
for Y-5L. At follow-up, Gwet’s ACI1 ranged from 0.563
for ‘having pain/discomfort’ to 0.769 for ‘looking after
myself” for Y-3L and from 0.503 for ‘doing usual activi-
ties’ to 0.629 for ‘looking after myself’ for Y-5L. The
ICC value for the correlation between child and caregiver
scores on the EQ VAS was 0.252 and 0.556 at baseline and
follow-up, respectively.

The test—retest reliability results for the five EQ-5D health
dimensions are presented in Table 4. Using data from the
54 patients whose SRH remained unchanged from base-
line to follow-up interviews, the Gwet’s AC1 values ranged
from 0.628 for ‘having pain/discomfort’ to 0.901 for ‘doing
usual activities’ for Y-3Ls, and from 0.562 for ‘having pain/
discomfort’ to 0.678 for ‘mobility’ for Y-5Ls. Reliability
for the proxy versions was calculated using data from 37
patients whose health status was rated as unchanged by the
same caregiver using the SRH question. Gwet’s AC1 ranged
from 0.267 (Y-3Lp) for ‘having pain/discomfort’ and 0.332
(Y-5Lp) for ‘mobility’ to 0.753 (Y-3Lp) and 0.688 (Y-5Lp)
for ‘doing usual activities’, respectively. Using the same sub-
samples, the ICC value was 0.818 for the self-complete EQ
VAS and 0.758 for the proxy version of EQ VAS.

Results on the patient-caregiver agreement and test—retest
reliability using data from patients aged 8—10 years were
similar to those based on the entire sample (Tables 5, 6, 7
in “Appendix”). For example, regarding the test—retest reli-
ability, the Gwet’s AC1 values ranged from 0.550 to 0.943
for Y-3Ls and from 0.495 to 0.750 for Y-5Ls (Table 6 in
“Appendix”); the ICC value for the EQ VAS is 0.833.

Discussion

This is the first study to perform an in-depth analysis of the
patient-caregiver agreement and test—retest reliability of both
the EQ-5D-Y-3L and the newly developed EQ-5D-Y-5L. Chil-
dren and adolescents with haematological malignancies were
considered a suitable population to assess the new version of
EQ-5D-Y, due to the relatively high levels of morbidity and
because the HRQoL of children and adolescents with haema-
tological malignancies is affected not only by the disease itself
but also by the side effects of radiation and chemotherapy
[27]. Tt was considered that these characteristics would give
a good spread of scores across dimensions and levels, which
is important when assessing inter- and intra-rater reliability.
In general, we observed acceptable levels of agreement
between children and adolescents with haematological
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Table 1 Characteristics of

8 h . Characteristic % (n)
patients and their caregivers
Baseline (n=96) Follow-up (n=284)
Child participants
Age (year), mean (SD) 10.5 (2.2) 10.7 (2.2)
8-10 54.2 (52) 50.0 (42)
11-17 45.8 (44) 50.0 (42)
Sex
Boys 64.6 (62) 60.7 (51)
Girls 35.4(34) 39.3 (33)
Disease duration (month), mean (SD) 14.6 (18.8) 11.9 (17.8)
Diagnosis
Acute lymphoblastic leukaemia 47.9 (46) 47.6 (40)
Non-Hodgkin’s lymphoma 26.0 (25) 26.2 (22)
Acute myeloid leukaemia 11.5(11) 13.1 (11)
Rhabdomyosarcoma 4.2 (4) 3.6 (3)
Osteosarcoma 3.1 (3) 2.4(2)
Other haematological malignancies 7.3(7) 7.1(6)
ECOG
0 16.7 (16) 19.0 (16)
1 56.3 (54) 53.6 (45)
2 20.8 (20) 21.4 (18)
3 6.3 (6) 6.0 (5)
SRH
Excellent 21.8 (21) 20.2(17)
Good 354 (34) 35.7 (30)
Fair 41.7 (40) 42.9 (36)
Poor 1.0 (1) 1.2(1)
Very poor 0.0 (0) 0.0 (0)
SRH (caregiver reported)
Excellent 13.5 (13) 13.1 (11)
Good 37.5 (36) 44.0 (37)
Fair 41.7 (40) 36.9 (31)
Poor 6.3 (6) 4.8 (4)
Very poor 1.0 (1) 1.2 (1)
Caregivers
Age (year), mean (SD) 40.1 (9.3) 39.0 (8.0)
Relationship to patient
Father 20.8 (20) 26.2 (22)
Mother 67.7 (65) 61.9 (52)
Other 11.5(11) 11.9 (10)

The performance scale defines five different performance statuses: O as fully active and no performance
restrictions; 1 as strenuous physical activity restricted, fully ambulatory and able to carry out light work;
2 as capable of all looking after myself but unable to carry out any work activities. Up and about >50% of
waking hours; 3 as capable of only limited self-care, confined to bed or chair >50% of waking hours; 4 as
completely disabled; cannot carry out any self-care, totally confined to bed or chair; 5 as death

ECOG Eastern Cooperative Oncology Group, SRH the self-rated health
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Table 2 Baseline health status of patients measured by the four variants of the EQ-5D-Y questionnaire (n=96)

Health dimension % (n)
Level Y-3Ls Y-3Lp Level Y-5Ls Y-5Lp
Mobility No problems 65.6 (63) 74.0 (71) No problems 60.4 (58) 67.7 (65)
Some problems 33.3(32) 20.8 (20) A little bit of problems 30.2 (29) 22.9 (22)
A lot of problems 1.0 (1) 5.2(5) Some problems 6.3 (6) 4.2 4)
A lot of problems 2.1(2) 2.1(2)
Cannot do 1.0 (1) 3.1(3)
Looking after myself No problems 51.0 (49) 62.5 (60) No problems 52.1 (50) 54.2 (52)
Some problems 41.7 (40) 323 (3D A little bit of problems 30.2 (29) 32.3(31)
A lot of problems 7.3(7) 5.2(5) Some problems 10.4 (10) 8.3 (8)
A lot of problems 0.0 (0) 2.1(2)
Cannot do 7.3(7) 3.13)
Doing usual activities No problems 61.4 (59) 69.8 (67) No problems 59.4 (57) 70.8 (68)
Some problems 34.4 (33) 25.0 (24) A little bit of problems 24.0 (23) 14.6 (14)
A lot of problems 42 4) 5205 Some problems 114 (11) 7.3(7)
A lot of problems 1.0 (1) 3.1(3)
Cannot do 4.2 4) 42 4)
Having pain/discomfort None 56.3 (54) 54.2 (52) None 54.2 (52) 56.2 (54)
Some 427 (41) 45.8 (44) A little bit 32.3(31) 36.4 (35)
A lot 1.0 (1) 0.0 (0) Some 11.4(11) 6.2 (6)
A lot 2.1(2) 1.0 (1)
Extreme 0.0 (0) 0.0 (0)
Feeling worried/sad/unhappy No problems 60.4 (58) 53.1(51) No problems 60.4 (58) 51.0 (49)
Some problems 38.5 (37) 41.7 (40) A little bit of problems 27.1 (26) 34.4 (33)
A lot of problems 1.0 (1) 5.2(5) Some problems 10.4 (10) 9.4 (9)
A lot of problems 2.1(2) 5.2(5)
Extreme problems 0.0 (0) 0.0 (0)
No problems in all dimensions 21.9 (21) 24.0 (23) 20.8 (20) 21.9 (21)

Y-3Ls self-complete version of the 3-level EQ-5D for youth, Y-5Ls self-complete version of the 5-level EQ-5D for youth, Y-3Lp proxy version of
the 3-level EQ-5D for youth, Y-5Lp proxy version of the 5-level EQ-5D for youth

Table 3 Patient-caregiver agreement on EQ-5D-Y dimensions at baseline and follow-up

Version Dimension Baseline (n=96) Follow-up (n=84)

Gwet’s AC1 (95% CI) Agreement (%) Gwet’s AC1 (95% CI) Agreement (%)

Y-3L Mobility 0.653 (0.528, 0.781) 72.9 0.675 (0.546, 0.798) 75.0
Looking after myself 0.587 (0.454,0.717) 69.8 0.769 (0.658, 0.876) 83.3
Doing usual activities 0.603 (0.466, 0.731) 69.8 0.644 (0.514, 0.781) 73.8
Having pain/discomfort 0.708 (0.603, 0.822) 78.1 0.563 (0.421, 0.703) 67.8
Feeling worried/sad/unhappy 0.509 (0.374, 0.639) 63.5 0.680 (0.555, 0.799) 76.2
Y-5L Mobility 0.701 (0.603, 0.808) 74.0 0.582 (0.538, 0.750) 64.3
Looking after myself 0.607 (0.487, 0.724) 66.7 0.629 (0.505, 0.751) 69.0
Doing usual activities 0.628 (0.506, 0.736) 67.7 0.503 (0.37, 0.63) 58.3
Having pain/discomfort 0.599 (0.478, 0.710) 65.6 0.603 (0.483, 0.733) 66.7
Feeling worried/sad/unhappy 0.561 (0.440, 0.682) 62.5 0.565 (0.442, 0.688) 63.1

malignancies and their caregivers using both the Y-3L or  have never used it before. The test—retest reliability of the
Y-5L. The same may not be said for the EQ VAS espe-  Y-3L and Y-5L in children was also generally satisfactory
cially when children and adolescents and their caregivers
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Table 4 Test-retest reliability of

> " Version Dimension Gwet’s ACI 95% CI Agreement (%)
EQ-5D-Y dimensions
Y-3Ls Mobility 0.689 0.533, 0.846 759
Looking after myself 0.722 0.568, 0.876 79.6
Doing usual activities 0.901 0.804, 0.997 92.6
Having pain/discomfort 0.628 0.463,0.793 72.2
Feeling worried/sad/unhappy 0.685 0.530, 0.840 75.9
Y-5Ls Mobility 0.678 0.532, 0.824 722
Looking after myself 0.675 0.527,0.822 72.2
Doing usual activities 0.584 0.426, 0.743 64.8
Having pain/discomfort 0.562 0.404, 0.721 63.0
Feeling worried/sad/unhappy 0.658 0.511, 0.806 70.4
Y-3Lp Mobility 0.590 0.376, 0.804 67.6
Looking after myself 0.746 0.564, 0.927 81.1
Doing usual activities 0.753 0.575,0.931 81.1
Pain/discomfort 0.267 0.037, 0.497 46.0
Feeling worried/sad/unhappy 0.421 0.195, 0.647 56.8
Y-5Lp Mobility 0.332 0.133,0.533 432
Looking after myself 0.624 0.435,0.813 67.6
Doing usual activities 0.688 0.513,0.863 73.0
Having pain/discomfort 0.343 0.149, 0.538 432
Feeling worried/sad/unhappy 0.428 0.227, 0.629 514

The Gwet’s AC1 values were calculated using data from a subgroup of 54 and 37 patients whose health
status was rated as unchanged by patients and caregivers, respectively

Y-3Ls self-complete version of the 3-level EQ-5D for youth, Y-5Ls self-complete version of the 5-level
EQ-5D for youth, Y-3Lp proxy version of the 3-level EQ-5D for youth, Y-5Lp proxy version of the 5-level

EQ-5D for youth

and slightly better than that observed when using the proxy
version in caregivers.

On the other hand, patient-caregiver agreement for the
‘mobility’, ‘looking after myself” and ‘doing usual activi-
ties” dimensions in our study was lower than that observed
in previous studies [11, 12]. This could be due to the poor
health of child participants in our study in those dimensions.
When subjects are not very healthy and ceiling effects are
low, variability in responses is expected to be greater, and
thus observed reliability may be lower. The poor patient-
caregiver agreement of the baseline EQ VAS scores in our
study is in line with a Spanish study of 62 children with
cerebral palsy and their parents where the ICC for EQ VAS
was 0.581 (child—father) and 0.389 (child-mother) [14].
Interestingly, children and adolescents in our study reported
higher EQ VAS scores than the caregivers while children in
the Spanish study reported lower EQ VAS scores than their

parents. It is possible that multiple factors, such as children’s
ability and ways to interpret or use the EQ VAS and adap-
tation to illness, affect patient-caregiver agreement but the
effects differ with the condition the children have and the
culture they come from. It is not surprising that the patient-
caregiver agreement in the EQ VAS was much poorer than
the patient-caregiver agreement in the five health dimen-
sions. This is because the EQ VAS is much more abstract
and cognitively more difficult [28]. It is also possible that
caregivers and children take different aspects of the child’s
health into account when assigning a score on the VAS. Nev-
ertheless, the patient-caregiver agreement of the EQ VAS
improved considerably at follow-up in our study, which may
suggest that greater agreement could be achieved once chil-
dren and adolescents and their caregivers become familiar
with the scale. However, the reasons for this improvement
are unclear and warrant further investigation.

@ Springer



1110

W. Zhou et al.

The test-retest reliability of both self-complete and
proxy versions of Y-3L/Y-5L in this study was lower than
that reported in previous studies [12, 16, 18, 29]. For
example, in a Hong Kong study of 70 paediatric patients
with idiopathic scoliosis, the Gwet’s AC1 ranged from
0.808 (having pain/discomfort) to 0.937 (looking after
myself) for self-complete Y-5L [18]. A large proportion
of children and adolescents in those studies reported ‘no
problems’ with the EQ-5D dimensions, however, which
could be the reason for the better reliability results. The
moderate to good test—retest reliability of the self-com-
plete EQ VAS in our study was similar to previous studies
in Italy (ICC=0.82) [16] and Spain (ICC =0.855) [12],
and higher than that in Japan (ICC=0.40) [11] and Taiwan
(ICC=0.47) [17]. One of the reasons for the variations
in the test-retest reliability results could be due to the
varying test-retest intervals. Shorter intervals may result
in memory effect during the completion of the question-
naires in the second interview, which could lead to better
test-retest reliability results.

It is reassuring that both patient-caregiver agreement
and test—retest reliability do not appear to be affected by the
age of the children. Our results suggest that, by the age of
8 years, children can provide a reliable assessment of their
own health using either version of the EQ-5D-Y, though it
should be remembered that the questionnaire was adminis-
tered in face-to-face interviews, and that results may not be
equivalent to a situation in which the questionnaire was self-
administered. The reliability of the EQ-5D-Y questionnaires
in children aged 8-10 years in our study was higher than
that of a study in Japan [11], in which reliability improved
with age.

In this study, results on patient-caregiver agreement do
not differ between the Y-3L and Y-5L. The magnitude of
ceiling effects of Y-3L was only slightly greater compared
to Y-5L. This is disappointing because one of the reasons
underlying development of the Y-5L was to reduce ceil-
ing effects. However, it is not entirely surprising. Studies
of patients with juvenile idiopathic scoliosis showed that
the Y-5L had only slightly fewer ceiling effects than the
Y-3L [18, 29]. Regarding test-retest reliability, results were
slightly poorer for the Y-5L than the Y-3L, which is con-
sistent with the aforementioned studies of the patients with
juvenile idiopathic scoliosis [29]. These findings suggest that
increasing the number of response options leads to slightly
less stable results over time, possibly indicating more ran-
dom error in the Y-5L. On the other hand, test—retest reliabil-
ity in the present study was assessed in patients and proxies
who reported no change between the two visits on the self-
rated overall health question. The SRH question, however,
only provides a relatively blunt form of assessment and it is
possible that minor variations in health within one EQ-5D-Y
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dimension which would be picked up by the Y-5L would
not be detected by the SRH question. It is also possible that
some losses in test—retest reliability will be offset by gains
in responsiveness with the Y-5L, but that will be the subject
of another analysis.

Our study has several strengths. First, we simultaneously
assessed four different versions of the child-friendly EQ-5D
including both self-complete and proxy versions. Second,
the study design whereby the same children completed both
the Y-3L and the Y-5L thereby facilitating comparison.
Third, the use of SRH to ensure only those reporting no
change in health status between visits were included in the
test—retest analysis.

This study also had several limitations. First, all partic-
ipants were recruited from one hospital in Shanghai and
all the child participants had haematological malignan-
cies; our findings might not be generalizable to children
and adolescents who live in other regions or who have
other medical conditions. Second, patients and caregivers
were not separated when they completed the question-
naires. It is possible that some of them consulted each
other when they answered the EQ-5D questionnaires,
although the interviewers instructed them not to do so.
Third, because of the unavailability of official versions
of the Y-5L for interviewer administration, we used the
beta version of Y-5L for self-completion by patients and
proxies. It is possible, although unlikely, that the wording
of these versions will change before they become official
EuroQol versions. Finally, we used interviewer admin-
istration in the present study, and the results may not be
generalisable to self-complete versions.

In conclusion, our study suggested that both the intra-
and inter-rater reliability of the Y-3L and Y-5L descrip-
tive systems is acceptable when the instruments are used
by children and adolescents with haematological malig-
nancies and their caregivers to assess HRQoL. Despite
reasonable patient-caregiver agreement on the descriptive
system, we would nevertheless recommend caution when
comparing patient and proxy reported EQ-5D-Y data.
This is even more true of the EQ VAS. Future research
in this area should investigate results when using self-
completed, rather than interviewer-administered versions
of the questionnaires.

Appendix

See Tables 5, 6 and 7.
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Table 5 Patient-caregiver agreement of EQ-5D-Y measures at baseline and follow-up in patients aged 8—10 years

Baseline (n=52)

Follow-up (n=43)

Gwet’s AC1 (95%

Agreement (%) 1CC (95% CI)

Gwet’s AC1 (95% Agreement (%) 1CC (95% CI)

CI) CI)
Y-3L
Mobility 0.711 (0.554, 0.868) 76.9 0.826 (0.688, 0.964) 86.0
Looking after 0.556 (0.369, 0.774) 67.3 0.841 (0.704, 0.978) 88.4
myself
Doing usual activi- 0.633 (0.461, 0.805) 71.2 0.784 (0.632,0.937) 83.7
ties
Having pain/dis- 0.643 (0.476, 0.810) 73.1 0.656 (0.474, 0.838) 74.4
comfort
Feeling worried/  0.427 (0.231, 0.622) 57.7 0.628 (0.441, 0.815) 72.1
sad/unhappy
Y-5L
Mobility 0.761 (0.629, 0.892) 78.9 0.654 (0.484, 0.825) 69.8
Looking after 0.620 (0.462, 0.778) 67.3 0.751 (0.599, 0.904) 79.1
myself
Doing usual activi- 0.719 (0.578, 0.859) 75.0 0.619 (0.445,0.793) 67.4
ties
Having pain/dis- 0.528 (0.363, 0.694) 59.6 0.671 (0.505, 0.836) 72.1
comfort
Feeling worried/  0.548 (0.386, 0.711) 61.5 0.593 (0.417,0.767) 65.1
sad/unhappy
EQ VAS 0.235 (-0.038, 0.605 (0.375, 0.765)
0.476)
Table 6 Test—fetest Teliat')ility Gwet's AC1 95% C1 Agreement (%)
of EQ-5D-Y dimensions in
patients aged 8-10 years (n-23) Y-3Ls
Mobility 0.550 0.274, 0.826 65.2
Looking after myself 0.702 0.446, 0.957 78.2
Doing usual activities 0.943 0.826, 1.000 95.6
Having pain/discomfort 0.592 0.318, 0.866 69.6
Feeling worried/sad/unhappy 0.603 0.338, 0.869 69.6
Y-5Ls
Mobility 0.750 0.543,0.958 78.3
Looking after myself 0.702 0.478, 0.926 73.9
Doing usual activities 0.547 0.288, 0.807 60.9
Having pain/discomfort 0.542 0.290, 0.794 60.9
Feeling worried/sad/unhappy 0.495 0.234, 0.756 56.5

Table 7 Test-retest reliability of the EQ VAS (n=23)

Y-3Ls self-complete version of the 3-level EQ-5D for youth, Y-5Ls self-complete version of the 5-level

EQ-5D for youth

Mean (SD) 1CC 95% CI
Baseline Follow-up
EQ VAS 83.5 (22.6) 82.3 (22.7) 0.833 0.646, 0.926

ICC intraclass correlation coefficient
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