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Abstract

Objective This study examines the psychometric properties of the Child Health Utility 9D (CHU9D) proxy version adminis-
tered to parents/caregivers of 2—4-year-old Australian children compared with Pediatric Quality of Life Inventory™ version
4.0 (PedsQL).

Methods Data collected in 2021/2022 from parents/caregivers of 2—4-year-olds from the Australian pediatric multi-instru-
ment comparison study were used. Feasibility, ceiling/floor effects, test—retest reliability, convergent validity, known-group
validity, and responsiveness were assessed.

Results A total of 842 caregivers completed the survey at baseline, with 513 completing the follow-up survey. The CHU9D
did not demonstrate ceiling effects in the sample with special health care needs, with only 6% of respondents reporting best
levels for all nine dimensions. CHU9D correlated with PedsQL moderately-to-strongly between comparable items (correlation
coefficients 0.34-0.70). CHU9D was able to differentiate between groups with known health differences with moderate-to-
large effect sizes (Cohen’s d 0.58-2.03). Moderate test-retest reliability was found for CHU9D in those reporting no health
change at a 2-day follow-up (ICC 0.52). A standard response mean (SRM) of 0.25-0.44 was found for children with changes
in general health and a SRM of 0.72—0.82 for children who reported worsened health when developing new illnesses, indi-
cating small-to-large responsiveness according to different definitions of health changes. Compared with PedsQL, CHU9D
had similar known-group validity and responsiveness and slightly poorer test-retest reliability.

Conclusion The CHU9D was found to be valid and reliable to measure health-related quality-of-life in children aged 2—4
years, although with relatively low test—retest reliability in some dimensions. Further development and validation work is
warranted.

1 Introduction health resource allocation decisions for this age group. The
use of economic evaluation for childhood interventions to
Children under 5 years of age are important users of health aid resource allocation decisions has increased in recent
care services and have greater health service use than older ~ years, especially cost-utility analysis [5, 6]. However, there
children [1]. Many new healthcare technologies target early ~ are few instruments appropriate and validated for utility
childhood diseases [2—4]. It is thus important to make wise =~ measurement for young children [7-9]. A recent systematic
review of 372 studies assessing the psychometric perfor-
mance of pediatric utility instruments reported a prominent
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Many economic evaluations for younger ages used utili-
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Key Points for Decision Makers

There is a lack of established generic pediatric measures
of health-related quality of life (HRQoL) appropriate for
use in economic evaluation for young children despite

young children being relatively high health system users.

The CHU9D proxy version for children under 5 years
of age is a potential instrument for measuring HRQoL
in economic evaluations. However, no psychometric
evidence on it is available. This is the first study assess-
ing the psychometric properties of the CHU9D proxy
version completed by parents or caregivers of children
aged 2—4 years old.

This study provides evidence that CHU9D is valid and
reliable overall for use by parents of 2—4-year-olds
compared with PedsQL, although with relatively low
test—retest reliability in some dimensions. This evidence
will be useful for those wishing to measure HRQoL for
children aged 2—4 years including for incorporation in
economic evaluation.

whether instruments having common health dimensions
with versions for older children or adults are suitable for
use in younger children directly; they usually have adapted
wording (or added guidance notes) and different report types
(e.g., proxy report or self-report), which often requires fur-
ther validation evidence [15]. Health technology assess-
ment authorities in Australia and the UK have also noted the
lack of utilities used in pediatric economic evaluations and
promote the use of concise, generic measures of pediatric
HRQoL accompanied by relevant value sets [16, 17]. There
is potential to unfairly penalize young children in the health
technology assessment process due to poor quality, missing,
or uncertain utility evidence [18]. It is therefore important to
explore appropriate HRQoL measurement in young children.

The evaluation of the performance of HRQoL measures
is important before their wide application. There are four
important considerations in these assessments: feasibil-
ity, reliability, construct validity, and responsiveness [19].
Feasibility refers to the practicality and acceptability of
the instrument to participants, such as the time required
to complete the survey and whether the questions are dif-
ficult to understand. Reliability concerns the consistency
of responses when health status remains unchanged. Psy-
chologists usually examine three forms of consistency: over
time (test-retest reliability or intra-rater reliability), across
items (internal consistency), and between different asses-
sors (inter-rater reliability). Validity refers to whether the
instrument accurately measures the intended concepts. As
no “gold standard” exists for HRQoL measures in young
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children, the typical approach employed is hypotheses test-
ing for construct validity, including convergent validity
(testing expected relationships with other measurement
instruments, also referred to as concurrent validity) and
known-group validity (testing expected differences between
relevant groups). Responsiveness assesses the instrument’s
ability to detect important changes in HRQoL over time.
Reliability is a necessary but not sufficient criteria for valid-
ity [20]. Validation is context specific. In other words, one
instrument may perform very well in discriminating some
diseases but not others.

Recently, five HRQoL measures have become available
with the potential for cost-utility analysis for children aged
2—-4 years old, all with limited validation evidence. They
include: the EuroQol Toddler and Infant Populations (for
children aged 0-3 years) instrument [21], the Health Status
Classification System for Pre-School Children (for chil-
dren aged 2.5-5 years) [22], Health Utilities Preschool
[23] [for children aged 2—4 years, which has been devel-
oped from the Health Utilities Index Mark 3 (HUI3)] [9],
EQ-5D-Y adapted version, and Child Health Utility 9D
(CHU9D) with guidance notes. The EuroQol Toddler and
Infant Populations HRQoL instrument were assessed for
convergent validity, known-group validity, and test—retest
reliability [21, 24]. The Health Status Classification Sys-
tem for Pre-School Children was assessed for feasibility,
known-group validity, convergent validity, test-retest reli-
ability, and inter-rater reliability between parents and cli-
nicians [22, 25]. The Health Utilities Preschool instrument
was evaluated for inter-rater reliability, construct validity
through hypothesis testing, interpretability, and accept-
ability [23]. The EQ-5D-Y [26] and CHU9D [27] are two
established instruments originally for older children. They
now have versions with either adapted wording or guid-
ance notes, providing the potential for measurement of
HRQoL in young children for cost-utility analysis. While
measuring HRQoL for children aged 2—4 years old using
instruments with the same constructs of HRQoL as older
children would enable consistent HRQoL measurement
throughout childhood, there is currently no validation evi-
dence for the two adapted instruments. This current paper
focuses on CHU9D.

CHU9D is a concise, generic measure of HRQoL,
accompanied by utilities, which was developed specifically
for children [28]. It has been well validated for use for
children between 5 and 17 years of age, with good feasibil-
ity and validity, although relatively poor test—retest reli-
ability [29-32]. CHU9D developers also offered a proxy
version with guidance notes for measuring HRQoL for
children aged 2—4 years old [33]. However, its psychomet-
ric performance remains unclear. The available research
on the measurement of HRQoL for young children aged
24 years old is rather limited. There is no gold standard
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instrument for measuring HRQoL for children aged 2—4
years old. There are some nonpreference-based HRQoL
measures for children under 5 years old including Infant
Toddler Quality of Life Questionnaire [34] and the Pediat-
ric quality of life inventory (PedsQL) 4.0 [35]. Reviews are
available on their performance [36, 37]. Although being
nonpreference based, they could be a useful comparison
in validation studies for health utility measures. More spe-
cifically, the PedsQL is widely used and well established,
with the toddler version for 2-4 years olds shown to be
valid and acceptable for pediatric health research [38—40].
There is no validation evidence for PedsQL toddler version
in Australia; however, no HRQoL tool for this age group
has been validated in Australia.

The primary objective of this study is to assess the psy-
chometric properties of CHU9D proxy version adminis-
tered to parents or caregivers of Australian children aged
2—-4 years compared with the PedsQL. Specifically, we aim
to assess the CHU9D’s feasibility, ceiling/floor effects,
test—retest reliability, convergent and divergent validity,
known-group validity, and responsiveness, compared with
the PedsQL. We hypothesize that the CHU9D would show
good convergent validity with PedsQL due to their similar
constructs. Other tests are exploratory due to little previ-
ous evidence for measurement of HRQoL for children aged
2—4 years.

2 Method
2.1 Sample

Survey data were from a large Australian pediatric multi-
instrument comparison study (P-MIC) conducted during
June 2021 to September 2022; data cut 2 dated 10 August
2022 was used in this study, which includes approximately
94% of the total planned P-MIC participants [41, 42]. Any
parent, caregiver, or guardian of a child aged 2—-18 years
(inclusive) at the time of study enrolment was eligible to
take part. We included data from those parents/caregiv-
ers of children aged 2—4 years old in the current study.
The sample was roughly divided as: (1) generally healthy
sample and (2) sample with health condition(s). The gen-
erally healthy sample included the online general popula-
tion sample and those recruited through the hospital who
were not receiving care (e.g., small number of siblings
of patients or children of staff). The sample with health
condition(s) included online disease group samples and
those recruited through the hospital who were receiving
health care. We compared the characteristics of the gener-
ally healthy sample with a similar nationally representa-
tive sample, i.e., the Longitudinal Study of Australian

Children, to check the general representativeness of our
sample.

2.2 Survey

Detailed data collection methods were published else-
where [41, 42]. Data were collected at two time points:
the initial survey and a follow-up. There were two follow-
up intervals; the first at 2 days (for a subset of the online
general population sample) to assess test—retest reliability
and the other at 4 weeks (for the remaining whole sample),
mainly to assess responsiveness. Data were collected and
stored on REDcap, an online survey system [43].

At the beginning of the initial survey, screening ques-
tions were presented to establish the eligibility of par-
ticipants [42]. Respondents who consented would proceed
with the survey. The survey then asked participants about
their sociodemographic characteristics including age,
gender, language, income, education, and general health
status of their child. The survey asked if the child had any
chronic conditions that have lasted or are likely to last
for 6 months or more. If yes, then the caregivers would
be prompted to select listed conditions. Only conditions
with sample sizes equal to or larger than 30 were included
in the analysis. The next survey section presented multi-
ple HRQoL instruments including CHU9D and PedsQL,
with the order of these instruments randomized to mini-
mize order and survey fatigue effects [44]. The order of
the instruments was the same for the initial and follow-up
survey for each participant. Questions about changes in the
child’s health status since the first survey were included
in the follow-up survey. Time to complete sections of the
survey was also recorded on the online REDcap system.

2.3 HRQol Instruments

The CHU9D has a proxy version with guidance notes for
children under 5 years on which parents/caregivers report
their child’s HRQoL “today” [33]. The CHU9D consists of
nine dimensions (worried, sad, pain, tired, annoyed, school-
work/homework, sleep, daily routine, and able to join in
activities), with five levels of responses for each dimension.
The developer of CHU9D developed the guidance notes,
with input from other health outcome researchers. The guid-
ance notes provide additional instructions and adaptations on
how to interpret schoolwork/homework, daily routine, and
ability to join in activities questions for children aged under
5 years (Appendix Table S1). In this study, the CHU9D scor-
ing algorithms, developed based on preferences obtained
from Australian adolescents, were applied to calculate and
report CHUO9D utilities, with the UK adult weights used
for sensitivity analysis [45, 46]; no specific value set was
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available for CHU9D proxy version with guidance notes for
children under 5 years.

PedsQLTM version 4.0 is an established, standardized,
generic profile instrument for nonpreference-based HRQoL
measurement for children aged 2—18 years old [39]. The
toddler (ages 2—4 years) version contains 21 items and meas-
ures four health dimensions: physical, emotional, social, and
school functioning (questions related to school or daycare
if attended) [39]. The PedsQL toddler version asks, “please
tell us how much of a problem each one has been for your
child during the past one month.” This was completed by
the study child’s parent/caregiver, who rated the frequency
of each item in the past month on a 5-point Likert scale from
0 (never) to 4 (almost always). Items were reversed scored
and linearly transformed to a 0-100 scale (0 = 100, 1 =75,
2 =50, 3 =25, 4 = 0), with higher scores indicating better
HRQoL [39].

2.4 Psychometric Analyses

Several subgroups were defined to facilitate analysis: sub-
groups defined by variables including general health status
(excellent, very good, good, fair, poor), having special health
care needs (yes, no), having a chronic health condition (yes,
no), or general health status change (much better, somewhat
better, about the same, somewhat worse, much worse). More
details of classifications are available in the relevant sections
below.

2.4.1 Acceptability and Feasibility

Acceptability and feasibility were measured by examin-
ing the time taken to complete the survey and respondents’
reported level of difficulty completing the instrument [47].
There were no established criteria for good feasibility. We
assumed that it would be acceptable if completion time was
less than 5 min, with more than 90% respondents reporting
that the survey was “not difficult” to complete for the general
population.

2.4.2 Ceiling/Floor Effects

The presence of ceiling and floor effects is often measured
by the distribution of responses. The percentages of respond-
ents choosing the highest/lowest levels in all items were cal-
culated, with above 15% commonly considered high ceiling/
floor effects [48]. The percentage of respondents choosing
the highest level of each item was also calculated, with per-
centages > 70% considered potentially problematic [49].
The ceiling effect is often more of a concern when it appears
in a patient or unwell sample, while less of a concern if
present in a healthy sample where good health is expected.
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2.4.3 Test-Retest Reliability

Participants who completed the 2-day follow-up survey
and reported “about the same” (i.e., no change) on the gen-
eral health status change indicator question were included
when assessing the test—retest reliability. Intraclass correla-
tion coefficients (ICCs), a widely used index for test—retest
reliability, were calculated (using an absolute agreement,
two-way mixed effects model) for overall scores of instru-
ments [50]. It is suggested that ICC values < 0.5, 0.50-0.74,
0.75-0.90, > 0.90 are indicative of poor, moderate, good,
and excellent reliability, respectively [50]. Weighted kappa
coefficients were used to evaluate the test—retest reliability
of ordinal responses for individual instrument items. These
coefficients took into account differences in reported levels
within items to provide a more accurate measure of agree-
ment [51]. They were interpreted as follows: < 0.2 for poor
agreement, 0.21-0.40 for fair agreement, 0.41-0.60 for mod-
erate agreement, 0.61-0.80 for substantial agreement, and >
0.81 for almost perfect agreement [52]. Additionally, a larger
sample (the 4-week follow-up with unchanged health) was
used to calculate the weighted kappa and ICCs as a second
measure of test—retest reliability.

2.4.4 Convergent and Divergent Validity

As the CHU9D and the PedsQL measure broadly the same
concept (i.e., generic health-related quality of life), we
hypothesized that their similar prespecified items (e.g., sad
versus feeling sad; pain versus having hurts or aches) and
overall scores should demonstrate moderate to high corre-
lation (> 0.3) [53]. We hypothesized that their unrelated
prespecified items (i.e., worried versus lift something; sad
versus lift something) should demonstrate weak correlations
(< 0.3). Using an a priori consensus method, the study team
collaboratively examined various combinations of instru-
ment items to determine whether they anticipated a moderate
correlation between an item from CHU9D and a correspond-
ing PedsQL item (to evaluate convergence) or no correla-
tion at all (to evaluate divergence) [42]. These hypotheses
were based on the likeness (convergence) or dissimilarity
(divergence) of item wording [42]. Spearman’s rank correla-
tion was applied to assess the correlation [54]. We adopted
thresholds whereby 0.1-0.29 indicates low, 0.3-0.49 indi-
cates moderate and 0.5 or above indicates high correlation
[55].

2.4.5 Known-Group Validity
Known-group validity refers to the extent to which an

instrument discriminates between groups with expected
health differences. Groups were defined as: (1) children



Psychometric Properties of CHU9D Proxy Version in Parents and Caregivers of Children Aged 2-4 Years

with any chronic health condition (yes/no); (2) children
with special health care needs [56] (yes/no); (3) children
with relatively poor health defined by general health sta-
tus of being good, fair or poor (yes/no); and (4) children
with a specific chronic condition (yes/no condition, for
example, children with autism compared with children
without any health condition). The difference between
groups was tested using nonparametric Mann—Whitney
U test as the overall indexes and responses for individual
dimensions are not normally distributed [57]. Cohen’s
d between-subject design (mean difference divided by
pooled standard deviation) [49] was estimated to assess
effect sizes based on standard thresholds, with 0.2 to
< 0.5, 0.5 to < 0.8, and 0.8 or more indicating small,
medium, and large effect sizes, respectively [58].

2.4.6 Responsiveness

Responsiveness is used to demonstrate the extent to which
an instrument’s response reflects changes in underlying
health status [19]. Caregivers were asked to report their
child’s general health status change, general health status
change related specifically to the initially reported main
condition, and health change related to new events occur-
ring during follow up (e.g., new illness or treatment) at
the follow-up survey. We identified two subgroups for the
analysis of responsiveness: “improved” (answer of “much
better”) and “worsened” (answers of “somewhat worse”
or “much worse” combined because of small sample size).
Mean changes in scores between baseline and follow-up
were tested by paired #-test in each group [59]. One sided
P values were used as we had specific hypothesis for the
direction of the changes [60]. Standard response mean
(SRM) or Cohen’s d within groups is another type of
effect size and is widely used to assess responsiveness
[61, 62]. The SRM was computed by dividing the mean
score change by the standard deviation of the change. The
magnitude of responsiveness was evaluated using conven-
tional threshold according to Cohen, with < 0.2 deemed
as trivial, 0.2 to < 0.5 as small, 0.5 to < 0.8 as medium,
and > 0.8 as large [55]. Both the SRM and Cohen’s d
are methods to calculate effect sizes, but they are typi-
cally used in different contexts. SRM is most used for
within-group comparisons over time to assess instrument
responsiveness, while Cohen’s d is more versatile and
used for between-group as well as within-group compari-
sons. Cohen’s d within groups (or paired samples Cohen’s
d) shares the same formula as the SRM, and the two terms
are sometimes used interchangeably.

Statistical analyses were performed using Stata version 16
(Statacorp, Texas). Significance levels were set at P = 0.05.

3 Results
3.1 Basic Characteristics

The total sample had a generally even distribution of gender
and age, with slightly more males (54%) and children aged
4 years (39%). The characteristics of the generally healthy
sample were comparable with the estimates from population
representative Australian data (Longitudinal Study of Aus-
tralian Children), except that the study sample had higher
parental education and income (Table 1).

3.2 Acceptability and Feasibility

Parents/carers took on average 1.1 and 1.4 min to complete
CHU9D and PedsQL, respectively, for the total sample
(Appendix Table S2). Most respondents found CHU9D and
PedsQL easy to complete, with only 5.5% and 4.8% of the
total sample reporting difficulty completing the two instru-
ments, respectively (Appendix Fig. S1).

3.3 Ceiling/Floor Effects

Ceiling effects were not present for CHU9D in the total
sample or the sample with special health care needs, with
only 12.4% and 6.1% of respondents reporting best levels
for all nine dimensions; 15.5% of respondents reported
best levels for all nine dimensions in the sample with no
special health care needs, just exceeding the ceiling effects
threshold. PedsQL did not demonstrate ceiling effects in
any sample, with only 3%, 4%, and 1% of respondents
reporting best levels for all 21 items in the total sample,
the sample with no health care needs, and the sample with
special health care needs, respectively. No floor effects
were found for any sample. In terms of CHU9D dimen-
sions, pain dimension had over 70% of respondents report-
ing best level in the total sample (82.30%) and the sam-
ple with special health care needs (70.25%). In general,
CHUO9D had a distribution of different levels of response
in the sample with special health care needs and the unwell
sample (Fig. 1), which was similarly observed for the Ped-
sQL (Appendix Fig. S2).

3.4 Test-Retest Reliability

The median days between initial and the follow-up survey
completion for participants for the 2-day and 4-week follow-
up were 3 days and 35 days, respectively. The CHU9D had
moderate test-retest reliability overall, with estimated ICCs
of 0.52 [95% confidence interval (CI) 0.21, 0.72] and 0.60
(95% CI 0.52, 0.67) for CHU9D Australian utilities in the
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Table 1 Baseline characteristics

Baseline characteristics Total sample (N Generally healthy® With health LSAC?* (%)
=842) [N (%)] (N=465)[N(%)] condition(s)° (N =
377) [N (%)]
Child sex
Male 453 (53.80) 243 (52.26) 210 (55.70) 51.66
Female 386 (45.84) 222 (47.74) 164 (43.50) 48.34
Other 3(0.36) 3(0.80)
Child age (years)
2 263 (31.24) 180 (38.71) 83(22.02)
3 247 (29.33) 144 (30.97) 103 (27.32)
4 332 (39.43) 141 (30.32) 191 (50.66)
Aboriginal or Torress Strait Islander
No 791 (93.94) 442 (95.05) 349 (92.57) 97.35
Yes 49 (5.82) 23 (4.95) 26 (6.90) 2.65
Prefer not to say 2(0.24) 2(0.53)
Child having a health condition or disability that lasted or are
likely to last for 6 months or more
No 529 (62.83) 368 (79.14) 161 (42.71)
Yes 313 (37.17) 97 (20.86) 216 (57.29)
Child having special health care needs
No 563 (66.86) 391 (84.09) 172 (45.62) 87.26
Yes 279 (33.14) 74 (15.91) 205 (54.38) 12.74
Caregiver education—bachelor’s degree or above
Yes 407 (48.34) 227 (48.82) 180 (47.75) 34.95
No 435 (51.66) 238 (51.18) 197 (52.25) 65.05
Household weekly income before tax
Less than $500 per week ($25,999 or less per year) 40 (4.75) 25 (5.38) 15 (3.98) 5.46
$500-$999 per week ($26,000-$51,999 per year) 151 (17.93) 81(17.42) 70 (18.57) 16.81
$1000-$1999 per week ($52,000-$103,9799 per year) 314 (37.29) 172 (36.99) 142 (37.67) 48.17
$2000 or more per week ($104,000 or more per year) 320 (38.00) 183 (39.35) 137 (36.34) 29.57
Missing 17 (2.02) 4 (0.86) 13 (3.45)
In general, how would you say the study child’s current health is?
Excellent 287 (34.09) 212 (45.59) 75 (19.89) 52.72
Very good 355 (42.16) 198 (42.58) 157 (41.64) 34.32
Good 150 (17.81) 49 (10.54) 101 (26.79) 10.99
Fair 47 (5.58) 5(1.08) 42 (11.14) 1.86
Poor 3(0.36) 1(0.22) 2 (0.53) 0.12

“Longitudinal Study of Australian Children (LSAC) is a nationally representative survey of Australian children aged 0 to 18 years old. LSAC
estimates here are based on LSAC 2—4 years old and used population weights

5The generally healthy sample is composed of the online general population sample and those not receiving health care from the hospital sample

“The sample with health condition(s) is composed of online disease groups and those receiving healthcare at The Royal Children’s Hospital of

the hospital sample

2-day and 4-week follow-ups, respectively. PedsQL also had
moderate test-retest reliability, with ICCs of 0.63 (95% CI
0.34, 0.80) and 0.80 (95% CI 0.75, 0.84) for PedsQL total
score in the 2-day and 4-week follow-ups, respectively. The
95% confidence intervals for ICCs at 2-day follow-up were
wide due to a small sample size of 53 (Appendix Table S3).

The test-retest reliability for individual dimen-
sions were diverse for CHU9D, with four dimensions
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(worried, pain, annoyed, and schoolwork) having moder-
ate agreement (weighted kappa ranging 0.44-0.48) and
the remaining five dimensions (sad, tired, sleep, daily
routine, and joining activities) having fair agreement
(weighted kappa ranging 0.19-0.29) (Table 2). Results
using the 4-week follow-up without health change sam-
ple had generally similar or larger agreement except
the “worried,” “sad,” and “pain” dimensions. PedsQL
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Fig. 1 Distribution of CHU9D response in different samples. (1) In
all dimensions, level 1 always indicates the best state of health, while
level 5 always indicates the worst state. (2) CHU9D proxy version
for under 5 years has same wording as older version, only with added
guidance notes for dimensions “school,” “daily routine,” and “able
to join activities” as appropriate for their age. For example, Dimen-
sion “school” asks parents to think about activities such as coloring,

generally had better test—retest reliability for individ-
ual items than CHU9D, with 13 (out of total 21) items
demonstrating moderate agreement (kappa above 0.4).
PedsQL generally showed similar results using the two
follow-ups.

3.5 Convergent and Divergent Validity

As hypothesized, CHU9D utilities strongly correlated
with PedsQL total scores (» = 0.63). In addition, CHU9D
and PedsQL displayed moderate correlations (r
0.3-0.5) across all hypothesized correlated items, except
for “sleep” and “trouble sleeping,” which had a high cor-
relation (r = 0.7). Weak correlations were found in items
hypothesized not to be correlated (r < 0.3) (Table 3).

Afew problems

No special health care needs

With special health care needs

Good Fair/Poor

o

05 07

o
w
o
0

5 07
Proportion

Some problems

o
o
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o
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Many problems . Totally unable/Extremely

looking at books/reading, and concentrating, as appropriate for their
child’s age if their children did not go to any preschool/nursery/kin-
dergarten. (3) The groups are defined by a variable asking about spe-
cial health care needs (yes, no) and a variable asking about the gen-
eral health status of the child, with responses of excellent, very good,
good, fair, and poor

3.6 Known Group Validity

The CHU9D and PedsQL were both able to discriminate
between groups with health difference defined as presence
versus not of any chronic health conditions, or with spe-
cial health care needs versus without, or having versus
not having good/fair/poor general health status (Table 4).
The group mean differences of CHU9D utilities and Ped-
sQL total scores were all significant, with medium-to-
large Cohen’s d effect sizes. Known-group validity was
also tested in 15 specific health conditions identified in
this study compared with those with no health conditions.
CHU9D performed well in discriminating individual
chronic conditions compared with those with no health
conditions, with significant utility differences (0.16-0.36)
and large effect sizes (0.86-2.03). The top five condi-
tions with largest effect size were behavioral/cognitive/
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Table 2 Weighted-kappa of CHU9D dimensions compared with PedsQL for children reporting no health changes at different follow-ups

Dimensions Dimensions/Items

Weighted kappa (95% CI)

2-day follow-up (N = 53) 4-week follow up (N = 265)

CHU9D
1. Worried
. Sad
Pain
Tired
Annoyed
. School work
. Sleep

© N R WL

. Daily routine

9. Able to join in activities

PedsQL

Physical function 1. Walking
. Running
. Participating in active play or exercise
. Lifting something heavy
Bathing
. Helping to pick up his or her toys
. Getting aches and pains
. Having a low energy level
Emotional function Feeling afraid or scared
. Feeling sad
. Feeling angry
. Having trouble sleeping
. Worrying
Social function Playing with other children

. Getting teased by other children

A LON U A LN R N0 LA WL

can do

5. Keeping up when playing with other children

School function*
age

2. Missing school because of not feeling well

3. Missing school to go to the doctor or hospital

. Other children not wanting to play with him or her

. Not being able to do things that other children his or her age

1. Doing the same school activities as other children his or her

0.45 (0.27, 0.64)
0.26 (0.07, 0.46)
0.47 (0.24, 0.70)
0.21 (0.04, 0.39)
0.44 (0.24, 0.63)
0.48 (0.29, 0.67)
0.28 (0.09, 0.48)
0.19 (=0.03, 0.41)
0.29 (0.13, 0.45)

0.61 (0.42, 0.80)
0.59 (0.38, 0.80)
0.41 (0.20, 0.61)
0.44 (0.25, 0.64)
0.39 (0.19, 0.58)
0.41 (0.23, 0.59)
0.31 (0.11, 0.50)
0.28 (0.07, 0.48)
0.43 (0.23, 0.63)
0.36 (0.15, 0.56)
0.40 (0.23, 0.58)
0.52 (0.31, 0.72)
0.54 (0.35, 0.73)
0.48 (0.31, 0.65)
0.28 (0.10, 0.46)
0.26 (0.05, 0.46)
0.43 (0.23, 0.63)

0.35(0.18, 0.52)
0.36 (0.19, 0.53)

0.59 (0.37, 0.81)
0.49 (0.26, 0.71)

0.27 (0.18, 0.36)
0.22 (0.13, 0.31)
0.35 (0.25, 0.45)
0.32 (0.24, 0.40)
0.38 (0.29, 0.47)
0.44 (0.35, 0.54)
0.36 (0.27, 0.45)
0.50 (0.41, 0.58)
0.47 (0.38, 0.56)

0.61 (0.52, 0.71)
0.60 (0.50, 0.69)
0.53 (0.44, 0.62)
0.50 (0.41, 0.59)
0.51 (0.42, 0.60)
0.43 (0.34, 0.51)
0.43 (0.34, 0.52)
0.45 (0.36, 0.54)
0.38 (0.29, 0.46)
0.37 (0.28, 0.45)
0.46 (0.38, 0.54)
0.52 (0.44, 0.59)
0.53 (0.45, 0.62)
0.52 (0.44, 0.61)
0.43 (0.34, 0.51)
0.50 (0.41, 0.60)
0.66 (0.58, 0.75)

0.57 (0.48, 0.66)
0.50 (0.40, 0.59)

0.39 (0.30, 0.48)
0.52 (0.42, 0.62)

Unchanged health is defined using self-reported general health change variable with answer of “about the same.” Landis and Koch’s guidelines,
with coefficients < 0.2: poor agreement, 0.21-0.40: fair agreement, 0.41-0.60: moderate agreement, 0.61-0.80: substantial agreement, and >
0.81: almost perfect agreement. *PedsQL school function is only available for children going to school/kindergarten/preschool (2-day unchanged
health: n = 46, 46, 44 for school dimensions 1, 2, 3; 4-week unchanged health: n = 228, 228, 226 for school dimensions 1, 2, 3)

emotional problems, autism, genetic condition, soiling,
and developmental delay. CHU9D had similar or better
known-group validity compared with the PedsQL using
all different definitions of health differences.

The effect sizes varied across CHU9D and PedsQL dimen-
sions (Appendix Table S4.2). For example, children with anxi-
ety compared with healthy children had a large effect size for
“worried” but smaller effect size for “pain.” In addition, for both
CHU9D and PedsQL, the effect sizes for parents of children
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aged 2 years old were generally larger than parents of children
aged 3 and 4 years (Appendix Table S4.3).

3.7 Responsiveness

In the sample with health condition(s), CHU9D had small
effect sizes of responsiveness to general health change and
health change to initially reported condition, with a SRM of
0.25-0.30 in the “improved” group and a SRM of 0.21-0.44 in
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Table 3 Convergence between CHU9D and PedsQL in total sample

PedsQL PedsQL CHU9D
Dimensions Items Worried Sad Pain Tired Annoyed  School Sleep Dai}y Activities
routine

Physical function Walking 0.13 0.16 0.28 0.19 0.19 0.30 0.18 0.26 0.29
Running 0.16 0.18 0.25 0.20 0.19 0.29 0.20 0.28 0.32
Participating in sports activities or exercise 0.18 0.23 0.26 0.25 0.24 0.38 0.24 0.36 0.45
Lifting something 0.14 0.08 0.20 0.18 0.17 0.26 0.20 0.28 0.28
Bathing 0.18 0.17 0.22 0.24 0.23 0.34 0.24 0.43 0.33
Helping pick up toys 0.13 0.14 0.21 0.27 0.28 0.32 0.26 0.41 0.35
Having hurts or aches 0.20 0.20 0.35 0.28 0.20 0.17 0.24 0.30 0.22
Low energy levels 0.28 0.23 0.26 0.34 0.22 0.23 0.31 0.30 0.29

Emotional function  Feeling afraid or scared 0.30 0.27 0.22 0.22 0.22 0.17 0.27 0.30 0.26
Feeling sad 0.32 0.43 0.26 0.28 0.32 0.25 0.23 0.29 0.27
Feeling angry 0.25 0.26 0.15 0.28 0.47 0.27 0.23 0.36 0.32
Trouble sleeping 0.20 0.25 0.26 0.39 0.24 0.27 0.70 0.40 0.26
Worrying 0.43 0.32 0.24 0.28 0.30 0.30 0.27 0.30 0.28

Social function Playing with other children 0.24 0.25 0.21 0.23 0.27 0.33 0.20 0.35 0.41
Other children not wanting to play with him or 0.22 0.22 0.12 0.18 0.28 0.37 0.19 0.33 0.40
lée;tting teased 0.23 0.20 0.13 0.16 0.21 0.30 0.14 0.23 0.24
Not able to do things that other children their age 0.19 0.22 0.24 0.18 0.26 0.44 0.19 0.44 0.46
]c(aenes&g up when playing with other children 0.16 0.18 0.23 0.18 0.19 0.33 0.17 0.32 0.35

School function Keeping up with school activities 0.16 0.16 0.22 0.16 0.20 0.37 0.16 0.35 0.41
Missing school because not well 0.18 0.17 0.28 0.19 0.16 0.27 0.21 0.28 0.27
Missing school to go to doctor or hospital 0.18 0.19 0.33 0.20 0.20 0.35 0.23 0.32 0.32

High correlations, > 0.5 (green); moderate correlations, 0.3-0.49 (yellow); low correlation, < 0.3 (white). All correlation significant at 0.05

level.

Bold indicates expected moderate or high correlations (r > 0.3) based on highly similar items in line with published technical guide. Bolditalic
indicate items hypothesized not to be correlated or weak correlations (» < 0.3). Correlation coefficients were calculated by Spearman rank cor-

relation.

the “worsened” group (Table 5). The results in the “worsened”
group need to be treated with caution considering the small
sample sizes (n = 14 and 16). PedsQL had small effect sizes
(SRM 0.26-0.41) in the “improved” group and trivial effect
size (SRM 0.15-0.18) in the “worsened” group. The supple-
mentary results demonstrated that the CHU9D was able to
reflect health changes in those who reported worsened health
when developing new illness, with medium-to-large effect sizes
(SRM 0.72-0.82). PedsQL was able to reflect this health change
with medium effect size (SRM = 0.50) (Appendix Table S5.2).
The test—retest reliability, known-group validity, and respon-
siveness results were similar using CHU9D UK weights
(Appendix Table S3, Table S4.1, Table S5.1). There were
relatively large differences in the mean utilities when using
the Australian- and UK-derived CHU9D utility weights for the
same groups, which was expected (Appendix Table S4.1).

4 Discussion
4.1 Overview

Our study showed that the CHU9D with guidance notes
proxy reported for 2—4 year old Australian children was easy

to complete, had no ceiling effects in a sample with special
health care needs, had moderate to high correlation with
PedsQL prespecified similar items, medium-to-large effect
sizes of known-group validity, overall moderate test—retest
reliability (with diverse results for individual dimensions),
and showed some responsiveness to meaningful health
changes over time (with small to large effect sizes using
different definitions of health change). Compared with the
PedsQL, CHU9D had similar feasibility, known-group valid-
ity, responsiveness, and slightly poorer test—retest reliability.

4.2 Distribution of Responses

CHU9D did not exhibit ceiling effects except in the sample
with no special health care needs. However, the ceiling
effects issue was minor as the percentage of those report-
ing best levels in all dimensions (15.5%) just exceeded
the criteria (15%). In addition, it may be less of a con-
cern as good health was expected in the generally healthy
sample with no special health care needs. Most CHU9D
dimensions had a good distribution across different levels
in the sample of children with impaired health. However,
70.3% of respondents reported the best level for dimension
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Table 4 Known group validity (Cohe’s d effect size) of CHU9D and PedsQL for different health difference groups

Groups Sample size CHUOD utilities Australia adolescents ~ PedsQL total score (range 0-100, lower
(range 01, lower utility reflects more  score reflects more health problems)
health problems)

Mean Diff.  P-value Cohen’sd ES Mean Diff. P-value Cohen’s d ES

Yes =313  0.65
No=529 0.78
Yes =279 0.62
No=563 0.78
Yes =200 0.57
No=642 0.78

Healthy (children with no chronic conditions, 267 0.84
as comparison)

Any medical condition or disabilities lasting
for 6 months or more

Special health care needs

General health status (good/fair/poor)

Behavioral, cognitive, emotional problems 98 0.49
Autism 54 0.48
Genetic condition 30 0.50
Soiling 33 0.51
Developmental delay 96 0.53
Bone, joint or muscle problem 40 0.56
ADHD 64 0.56
Ear infection 44 0.59
Sleep problems 190 0.58
Anxiety 42 0.60
Constipation 62 0.60
Hay fever 56 0.64
Asthma 108 0.68
Eczema 149 0.68
Food or digestive allergies 84 0.68

-0.13 <0.001 0.58

-0.16 <0.001 0.75

-021 <0.001 1.02

-0.36 <0.001 2.03
-0.36 <0.001 2.00
-0.34 <0.001 1.92
-0.33 <0.001 191
-0.31 <0.001 1.69
-0.28 <0.001 1.59
-0.28 <0.001 1.56
-0.25 <0.001 1.45
-0.26 <0.001 1.37
-0.24 <0.001 1.34
-0.24 <0.001 1.27
-0.20 <0.001 1.18
-0.16 <0.001 0.87
-0.16 <0.001 0.87
—-0.16 <0.001 0.86

69.03 —12.12 <0.001 0.74
81.15
67.19 —14.14 <0.001 0.88
81.33
6524 —1496 <0.001 0.92
80.20
84.25

60.15 —24.10 <0.001 1.57
55.56 —28.69 <0.001 1.95
58.39 —25.86 <0.001 1.66
59.87 —24.39 <0.001 1.58
5829 —2596 <0.001 1.63
61.60 —22.65 <0.001 1.43
65.11 —-19.15 <0.001 1.27
71.58 —12.67 <0.001 0.83
67.37 —16.88 <0.001 1.06
61.87 —22.38 <0.001 147
65.96 —18.29 <0.001 1.12
69.69 —14.56 <0.001 0.98
73.89 —10.36 <0.001 0.69
7458 —9.67 <0.001 0.61
74.60 —9.65 <0.001 0.62

The diseases included in this table have sample sizes > 30. Standard thresholds 0.2 to < 0.5, 0.5 to < 0.8, and 0.8 or more denote small, medium,
and large effect sizes, respectively. Cohen’s d ES (effect sizes): the numerator is the difference between means of the two groups, and the denom-
inator is the pooled standard deviation. Healthy sample = with no chronic condition

P-values are obtained from Man—Whitney U test as scores were not normally distributed. The health conditions are ordered from large to small

by their effect sizes calculated using Australia adolescent weights

“pain” even in the sample with special health care needs,
which indicates that this item may not distinguish children
well. This is consistent with the results from the Euro-
QoL Toddler and Infant Populations, with 73% and 88%
respondents reporting the best level for “pain” in acute
and chronic condition samples [21]. This may be because
pain is infrequent for young children or is difficult for par-
ent/caregivers to observe. Recommended observable pain
related behavior in young children includes grimacing,
restless movement, and inconsolable crying [21]. These,
or other behaviors, could be added as guidance notes for
the “pain” dimension in CHU9D to help improve the sen-
sitivity of this item.

4.3 Test-Retest Reliability

In our study, CHU9D shows overall moderate test—retest
reliability, with ICCs of 0.52 and 0.60 for 2-day and
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4-week follow-ups, although the reliability for individual
dimensions were more diverse (kappa 0.19-0.47). The
test—retest reliability is similar or slightly poorer com-
pared with previous studies of CHU9D or other similar
pediatric HRQoL measures in older children [21, 26, 30,
53]. For example, Yang et al. found an ICC of 0.653 for
the CHU9D utility score, and kappa estimates ranging
0.20-0.53 for different CHU9D dimensions in 232 school
children aged 8—17 years old who completed a retest sur-
vey 2 weeks post the initial survey [53]. Ravens et al.
found satisfactory ICC (0.82—0.83) and fair-to-moderate
kappa estimates up to 0.67 in children aged 8-19 years old
who completed the retest for EQ-5D-Y 7-10 days after the
first examination [26].

The kappa should be interpreted with caution as it is also
impacted by other factors such as the distribution of differ-
ent levels for each dimension [63]. ICC results also relate to
the variation in participant characteristics and study sample
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Table 5 Responsiveness of CHU9D and PedsQL in sample with health condition(s)

Index Health status change® Sample size Baseline (mean, SD) At 4-week Paired differ- P9 SRM*
follow-up ence (mean,
(mean, SD) SD)

General health change®

CHU9D utility Australia ado- Improved 33 0.76 (0.23) 0.83 (0.23) 0.07 (0.26) 0.080 0.25

lescents (higher score reflects  worsened 14 0.42 (0.22) 0.32 (0.21) —0.09 (022) 0.063 —0.44

better health)

PedsQL total score (higher score  Improved 33 74.83 (21.51) 80.88 (17.59) 6.05 (14.58) 0.012 0.41

reflects better health) Worsened 14 53.97 (18.89) 50.48 (27.28)  —3.49(22.67) 0.287 —0.15

Health change related to initially reported condition’

CHUOD utility Australia ado- Improved 32 0.76 (0.23) 0.84 (0.20) 0.08 (0.26) 0.052 0.30
lescents (higher score reflects  Wworsened 16 0.44 (0.23) 0.38 (0.24) —0.06 (0.27) 0.207 —0.21
better health)

PedsQL total score (higher Improved 32 78.22 (20.75) 82.11 (17.08) 3.88 (14.66) 0.072 0.26
score reflects better health) Worsened 16 54.53 (22.57) 50.98 (26.64) —3.56(20.13) 0.245 —0.18

#SRM, standard response mean; dividing the mean score change (i.e., follow-up minus baseline) by the standard deviation of the change. The
interpretation for SRM were defined as trivial for < 0.2, small for > 0.2 and < 0.5, medium for > 0.5 and < 0.8, and large for > 0.8

General health change: how would you rate the study child’s health in general now? Health change related to initially reported condition: think-
ing about the study child’s main health condition, how would you say this is going now compared with when you completed the first survey for
this study? (with answers: much better, somewhat better, about the same, somewhat worse, much worse)

““improved” includes much better, “worsened” includes somewhat worse and much worse

4P_values were one sided P from paired r-test

sizes [50, 64]. Similarly, Ravens et al. reported concerns that
high ceiling effects in EQ-5D-Y impacted the test-retest reli-
ability results and that the kappa coefficient was of limited
value (kappa = —0.003) as nearly all retest responses were
in the “no problems” category [26]. As the 2-day follow-up
retest sample in our study was only from the online general
population [41], the lack of variance of responses and high
ceiling effects might contribute to the low kappa and ICC
estimates.

4.4 Convergent and Divergent Validity

The CHU9D displayed convergent validity with PedsQL,
confirming that the same latent construct of HRQoL was
being measured by these two instruments. Our correlation
coefficients (0.34-0.70 for similar items and 0.62-0.65 for
overall scores) were generally similar with previous studies,
with some slight differences. Petersen et al. found that corre-
lations between CHU9D and PedsQL for related dimensions
and overall scores were 0.40-0.50 and 0.69, respectively,
for a Danish high school student sample and 0.28-0.46 and
0.63, respectively, for an Australian adolescent sample [65,
66]. Our stronger correlation coefficients compared with pre-
vious studies may be because previous studies calculated
correlations between CHU9D items with PedsQL summary
functions instead of with PedsQL individual items. Only a
small number of potentially divergent items were prespeci-
fied and divergence was identified for each (PedsQL lift-
ing something and CHU9D sad, worried). More item pairs

could have been selected for divergence (such as bathing/
picking up toys and sad/worried) however it was felt that in
children 2—4 years of age both bathing and chores could be
accompanied by an emotional response, especially with a
“today” recall period for the CHU9D. It is also worth not-
ing that CHU9D and PedsQL have different recall periods;
CHU9D asks about today while PedsQL asks about the past
month, which may reduce the correlation between similar
constructs.

4.5 Known-Group Validity

The CHU9D was able to discriminate between groups with
known health differences, with medium-to-large effect sizes,
regardless of which scoring algorithm was applied. The
utility difference between those “with and without chronic
conditions or disabilities” was 0.13 using an Australian
adolescent algorithm and 0.07 using the UK adult scoring
algorithm, with differences similar to previous studies [65,
66]. Peterson et al. found that the utility differences between
“with and without chronic conditions or disabilities” in a
Danish high school student sample were 0.11 and 0.06 for
Australian adolescent and UK adult scoring algorithms,
respectively [65]. In a similar study conducted with an
Australian adolescent sample using Australian adolescent
weights, the utility difference between “with and without
chronic conditions or disabilities” is 0.15 [66]. Neither of the
prior studies reported Cohen’s d effect sizes; however, the
utility differences are similar to our findings. This suggests
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that CHU9D may have comparable known-group validity
in children 2—4 years old compared with older age groups.

CHUO9D utilities showed large effect sizes (range
0.86-2.13) for 15 health conditions (identified in this study
with sample sizes larger than 30) compared with those
reported no conditions, indicating that CHU9D can be
applied in a variety of disease groups with good known-
group validity in children aged 2—4 years old. There was a
large difference in mean utilities when different value sets
are applied. Nevertheless, the effect sizes for known-group
validity remained very similar between the two value sets,
emphasizing that the conclusion was not influenced by the
choice of the value set.

4.6 Responsiveness

In our study, CHU9D demonstrated responsiveness to
health changes over time, with mainly small effect sizes
(SRM 0.25-0.44) according to different definitions of health
change in 2—4-year-olds, except in those who developed new
illness where large effect size was found (SRM 0.82). To our
best knowledge, only one study has investigated the respon-
siveness of CHU9D, with no studies investigating young
children. Wolf et al. (2021) examined the responsiveness
of the proxy-reported CHU9D in 396 Danish children aged
6—15 years with mental health problems and found a SRM of
0.634—0.654 for children who experienced clinically signifi-
cant improvements [67]. Our study had smaller magnitude of
responsiveness in terms of SRM (0.25-0.55) for those self-
reporting changes in general health status, although it was
difficult clearly understanding why there was a change in
health. The magnitude of responsiveness for those develop-
ing new illnesses was instead much larger (SRM 0.72-0.82);
the results needed to be treated with caution considering the
small sample size. This suggests that the context of health
change may matter in assessing responsiveness and cau-
tion should be paid to the comparability of responsiveness
between different studies or instruments.

4.7 Implications and Limitations

Our study provides consistent measurement of child health
using the CHU9D across child age which could be important
for measurement within pediatric clinical trials or in routine
clinical care. Further development and validation work is
warranted given the limitations and discussion as below.
Several limitations have been identified. First, missing
data were not permitted for CHU9D based on a structural
decision to not allow skipping items. This had its advantage
such as reducing the percentage of missing data but might
have forced people to randomly select an answer even when
they thought the answer was not rational or suitable. We
thus lacked the ability to assess the content validity of
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CHUO9D for this age group through observation of missing
data. Canaway et al found no missing values in CHU9D
responses with interviewer-administered data collection
(questions being read to the child) in slightly older children
aged 6-7 years, which reduces our concerns [30]. Despite
having good psychometric information on the CHU9D
with guidance notes we are unable to determine the impact
that the guidance notes themselves had on respondent’s
cognitive processing. This could usefully be explored in
a follow-up study. Another limitation is that the sample
size for the 2-day follow-up test-retest reliability was only
53 respondents from the general population. Despite being
small this is still deemed adequate according to consensus-
based standards for the selection of health measurement
instruments (COSMIN) study design checklist [19]. In the
responsiveness analysis, the sample sizes of the groups
reporting health changes were also small, especially for
the “worsened” group. However, this evidence is difficult
to obtain given the low probability of serious health states
and worsening health in children and in those popula-
tions the low tolerance for survey burden. Further studies
in clinical studies with populations having severe health
states or studies targeting children aged 2—4 years old with
larger sample sizes might be beneficial. The P value of
the paired difference may be of limited value considering
the small sample sizes in some subgroups and therefore
the SRM results were mainly reported. The SRM provided
useful indication of potential effect sizes of responsiveness
of CHU9D for future users. However, it is acknowledged
that it might not be appropriate to report effect sizes if
the differences were not significant and the effect sizes for
nonsignificant differences were shown for illustrative pur-
pose only. There are potential methodological limitations
in applying scoring algorithms developed for older children
to calculate CHUO9D utilities in children aged 2—4 years
old. For example, the preferences for health states of differ-
ent age groups may differ. However, there is no alternative
until a value set for this young age group is developed or
the validity of the existing value set is confirmed for this
purpose. There is a need to understand and test appropriate
preference-weighted scoring for this instrument in this age
group, which will further allow utility values to be accu-
rately and consistently produced by the CHU9D in children
as young as 2 years old for economic evaluation. Obtaining
preference-weighted scores for CHU9D proxy version with
guidance notes or developing mapping algorithms to other
existing scoring systems could be important next steps to
facilitate use of the CHU9D in economic evaluation and
resultant policy decisions for this age group.

There is an ongoing debate on the validity of proxy-
reported HRQoL, particularly due to poor agreement between
self-report by older children and proxy-report by adults [68].
While proxy reports are discouraged when children can
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self-report, they remain the only option for very young or
cognitively challenged individuals. Parents of young children
under 5 years old, who usually spend more time caring for
their children, may serve as better proxies due to their close
observations and connections. There is evidence that agree-
ment is stronger in the youngest age group (5.5-6.5 years)
than older age groups (6.5-8.5 years) [68]. Concerns regard-
ing proxy-report, especially for more subjective dimensions
such as “worried”, “sad,” and “pain” may be addressed by
including externally observable indicators. Evaluating the
validity of proxy HRQoL measures is controversial. Neverthe-
less, the pressure to include young children and their QALY's
for cost-utility analysis and the existence of valid preference-
based measures for older children continues to underscore the
practical value of these investigations for younger children.

It is acknowledged that children under 5 years of age may
have different health dimensions of HRQoL and it may not
be suitable to directly apply HRQoL measures designed for
older children to this younger age group. This study was una-
ble to evaluate the fundamental construct validity of CHU9D
to measure HRQOL for this 2—4-year-old age group, i.e., to
explore whether the included dimensions were appropriate
and/or whether dimensions were missing. Developing a new
instrument that incorporates literature reviews and qualitative
research would be the ideal way to guarantee the appropriate
construct of HRQoL for a new age group [28]. However, the
time and expenses associated with this development task mean
that it is worthwhile to better understand the performance of
existing options and smaller modifications.

Adding guidance notes is assumed to enhance the appli-
cability of CHU9D for children under 5 years old. How-
ever, uncertainty remains regarding its suitability. While it
is ideal to conduct qualitative research to assess the con-
tent validity of these guidance notes first, in this case, we
proceeded with testing as the CHU9D with guidance notes
are already widely in use. Our study serves a crucial role
in evaluating these guidance notes relative to the validated
but nonpreference-based PedsQL, with findings offering
valuable insights to further refine CHU9D to better suit this
age group. Future qualitative research aimed at testing and
improving the CHU9D would be highly beneficial.

5 Conclusion

CHU9D proxy version with guidance notes demonstrated
good psychometric performance overall for measuring
HRQoL for 2—4-year-old Australian children and shows
potential as a valid and reliable instrument for assessing the
HRQoL for this population.
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