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Abstract
Objective This study examined the inter-rater agreement between child-self and parental proxy health-related quality of life 
(HRQoL) ratings (overall and domain level) using two different generic child-specific measures, the Child Health Utility 
9D (CHU9D) and the Pediatric Quality of Life Inventory  (PedsQLTM), in a community-based sample of Australian children. 
A secondary objective was to investigate the impact of age on child–parent agreement across the dimensions of the two 
measures.
Methods A total of 85 child–parent dyads (children aged 6–12 years) recruited from the community completed the self and 
proxy versions of the CHU9D and the  PedsQLTM, respectively. The inter-rater agreement was estimated using Concordance 
Correlation Coefficients (CCC) and Gwet’s Agreement Coefficient  (AC1) for the overall sample and across age-groups.
Results Agreement was low for overall HRQoL for both the CHU9D (CCC = 0.28) and the  PedsQLTM (CCC = 0.39). 
Across the CHU9D dimensions, agreement was the highest for ‘sad’  (AC1 = 0.83) and lowest for ‘tired’  (AC1 = 0.31). 
The  PedsQLTM demonstrated stronger agreement  (AC1 = 0.41–0.6) for the physical health dimension but weaker for the 
psychosocial dimensions  (AC1 < 0.4). Except for the ‘tired’ dimension, agreement was consistent across age-groups with 
the CHU9D, whilst the  PedsQLTM showed poor agreement for most of the psychosocial health items among the older age-
groups only (8–10 and 11–12 years).
Conclusion This study highlights that the agreement between child and parent proxy reported HRQoL may be influenced 
by both the measure used and the age of the child. These findings may have implications for the economic evaluation of 
healthcare interventions and services in child populations when both child and proxy perspectives are considered in the 
assessment of child HRQoL.

Key Points for Decision Makers 

Child–parent agreement at the individual dimension 
level was higher for CHU9D than for  PedsQLTM. In 
contrast, agreement for overall HRQoL was lower for 
CHU9D relative to the  PedsQLTM.

In general, younger children (6–7 years) reported com-
parable agreement with parental proxies to their older 
counterparts providing some evidence to indicate that 
they may be able to meaningfully self-report.
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1 Introduction

Health-related quality of life (HRQoL) is a key component 
of evaluating health outcomes to determine the value of 
health technologies, and a crucial indicator for apprais-
ing their quality [1, 2]. HRQoL measures can be broadly 
categorised into two main types: preference-based and 
non-preference-based. The primary distinction between 
the two is that the former measures generate health state 
utilities [3]. This allows for the calculation of Quality-
Adjusted Life Years (QALYs), a key outcome measure 
in cost-utility analysis (CUA), widely used by healthcare 
decision-makers globally to inform reimbursement deci-
sions for healthcare interventions and services [4].

The Child Health Utility 9D (CHU9D) is a prefer-
ence-based HRQoL measure for application with chil-
dren and young people and has been validated for the 
age group of 7–17 years. It is the only measure amongst 
the nine generic preference-based HRQoL measures that 
was designed exclusively for this population [5, 6]. The 
CHU9D has an adolescent specific value set available, 
facilitating the calculation of utilities based on the HRQoL 
preferences of young people themselves [7].

The Paediatric Quality of Life Inventory 4.0  (PedsQLTM 
4.0) Generic Core Scales is a generic HRQoL measure 
developed for use in both healthy and patient populations 
of children and adolescents [8, 9]. The  PedsQLTM has dem-
onstrated reliability and validity as a self-report measure 
in children as young as 5–7 years old [8]. Since it is cur-
rently a non-preference-based measure, it is not possible to 
calculate utilities for the purposes of applying  PedsQLTM 
in economic evaluation. However, the instrument has been 
widely applied and recognised as a valuable tool for meas-
uring HRQoL in a variety of paediatric populations in both 
clinical and research settings [10].

Self-reporting of a person’s HRQoL from their own 
perspective is preferable wherever possible. However 
self-report is often challenging in child health research, 
especially for children with severe health conditions, very 
young children and for children with intellectual impair-
ments/developmental delays [11, 12]. Hence, it is common 
for parents to serve as proxy respondents when assess-
ing the HRQoL of children [13, 14]. While parents can 
provide valuable information about their child’s HRQoL, 
it is important to note that they may not always have the 
same perception as the child [15]. Previous research has 
reported discrepancies between the child’s self-reported 
HRQoL and that reported by their parents [16–18]. How-
ever, it is crucial to evaluate how closely the report pro-
vided by the parents aligns with the child’s self-report to 
determine the extent to which the parental-report is repre-
sentative of the child’s own HRQoL.

In their review of parent–child reports of HRQoL, predomi-
nantly using the  PedsQLTM, Eiser and Varni [15] reported that 
the level of agreement between parents and children may be 
influenced by several variables. Potential factors identified as 
contributing to limited parent–child agreement included the 
type of dimension assessed [15]. Similar to the findings in the 
studies assessing self and proxy concordance in the reporting 
of HRQoL within the adult population [19, 20], dimensions 
associated with objective aspects of health typically showed 
higher agreement as compared with the more subjective (emo-
tional or social) dimensions [15, 16]. A recent systematic 
review of self and proxy reporting of generic preference-based 
paediatric HRQoL measures by our team identified 17 stud-
ies reporting dimension-level agreement in children with and 
without health conditions. In contrast with more observable 
HRQoL dimensions relating to physical health and function-
ing, the agreement was observed to be lower for psychosocial-
related dimensions (e.g. ‘emotion’ and ‘pain’ attributes of the 
Health Utilities Index Mark 2/3 or the ‘having pain or discom-
fort’ and ‘feeling worried, sad, or unhappy’ dimensions of the 
EQ-5D-Y) [17].

The age of the child is another important factor that may 
impact the child–parent agreement in the assessment of child 
HRQoL. However, the role of age is not yet clearly under-
stood with inconsistent results reported for different age groups 
[15, 17]. A study by Cremeens and colleagues suggested that 
the age of the child may influence the level of agreement for 
the  PedsQLTM and may interact with the specific dimension 
being assessed [21]. In a sample of healthy children aged 
5.5–8.5 years, they reported a significant agreement between 
older children (7.5–8.5 years) and parents for overall HRQoL. 
However, at the dimension level, a significant agreement was 
observed for the younger children (5.5–6.5 years) within the 
physical health dimension and for the older children within 
the psychosocial dimensions (7.5–8.5 years) [21]. To date, the 
differential effect of age on agreement remains largely unex-
plored, particularly using preference-based measures.

The main objective of this study was to examine the level 
of parent-child agreement in reporting of children’s HRQoL 
(aged 6–12 years) using the CHU9D (a preference-based 
measure of children’s HRQOL) and the  PedsQLTM (a non-
preference-based measure of children’s HRQOL) in a com-
munity-based sample of Australian children. A secondary 
objective was to explore the impact of age on child–parent 
agreement across the dimensions of the two measures.

2  Methods

2.1  Participants and Study Design

Participants for the study were recruited through a part-
nership with an independent research company, Stable 



939Inter-rater Agreement in Child HRQoL

Research Australia. Parents who had previously expressed 
interest in participating in research studies were sent an 
invitation letter with details about the study. Children aged 
6–12 years, along with their parents, were eligible to par-
ticipate in this cross-sectional study provided the child was 
able to read and understand written English and did not 
have reading disorders or any other condition that would 
impact their ability to self-complete the measures.

Participants were selected using a proportional strati-
fied random sampling method to ensure a representative 
sample of the general population in terms of socio-demo-
graphic characteristics and common health conditions 
affecting children, including asthma, anxiety disorders, 
conduct disorders, depressive disorders, autism spectrum 
disorders (ASD) and dental caries [22, 23]. To estimate 
Gwet’s Agreement Coefficient (AC) between two raters 
with an acceptable error margin of 20%, a minimal sam-
ple size of N = 25 is necessary [23]. Therefore, the study 
aimed to achieve a sufficiently large (N > 25) and repre-
sentative sample for a robust statistical analysis of child-
parent agreement.

Parents provided information about the child’s age, 
gender and presence of any long-term health condition/s. 
Additionally, the parents were also asked about their own 
socio-demographic characteristics including age, gender 
and postcode. Written informed consent to participate in 
the study was sought from the parent on behalf of the child 
prior to commencing the interview.

The study was approved by the Flinders University’s 
Human Research Ethics Committee (Project ID 4178).

2.2  Procedure

Semi-structured, face-to-face interviews were conducted 
in April 2021, at Flinders University in South Australia. 
Child–parent dyads from the community consenting to par-
ticipate in the study were invited. During the interview, the 
child was asked to complete the CHU9D and  PedsQLTM, and 
a single-item self-rated general health question, administered 
via an online platform (REDCap).

The parent completed hard copy (paper and pen) proxy 
versions of the CHU9D and the  PedsQLTM in the same 
interview room as their child while wearing noise cancel-
ling headphones, to prevent their responses from being influ-
enced by any conversations between the interviewer and the 
child. Additionally, the parent was also invited to complete 
an assessment of their own HRQoL using the EQ-5D-3L 
measure and the single-item self-rated general health ques-
tion. Both online and paper-pen administrations are equiva-
lent [24] as long as they are consistent for each rater [25]. 
The respective method for each rater was chosen as a matter 
of convenience and resource availability.

2.3  Measures

2.3.1  CHU9D

The CHU9D, a validated generic preference-based meas-
ure of children’s HRQoL, includes nine dimensions: “Wor-
ried”, “Sad”, “Pain”, “Tired”, “Annoyed”, “Schoolwork/
homework”, “Sleep”, “Daily routine” and “Activities” and 
each dimension has five response levels. A scoring algo-
rithm can be used to generate individual level utilities for 
all possible response combinations to the CHU9D. These 
utilities required for the calculation of quality adjusted life 
years (QALYs) for economic evaluation. The utilities range 
from 1 (full health) to (− 0.1059) for the most severe (PITS) 
state [7]. An Australian adolescent-specific preference-based 
scoring algorithm, derived from Australian adolescents 
aged 11–17 years, was applied in this study to calculate the 
CHU9D generated utilities [7].

2.3.2  PedsQL™ 4.0 generic core scales

The  PedsQLTM 4.0 Generic Core Scales include 23 items 
that are grouped into four scales (dimensions): physical 
functioning (8 items), emotional functioning (5 items), social 
functioning (5 items) and school functioning (5 items). The 
psychosocial dimensions represent the emotional, social and 
school functioning subscales of the  PedsQLTM whilst the 
physical dimension represent the physical functioning scale. 
Since the  PedsQLTM does not take into account preferences, 
equal weights are assigned for each of its 23 items when 
calculating the total score. Items were scored in reverse and 
transformed into a 0–100 continuous scale (0 = 100, 1 = 75, 
2 = 50, 3 = 25, 4 = 0), such that higher scores denoted better 
HRQoL. To calculate the mean for individual Scale scores, 
the items were summed across and divided by the number 
of items answered. The average individual Scale scores were 
used to compute a total summary score [8].

2.3.3  EQ‑5D‑3L

The EQ-5D-3L measures HRQoL across five dimensions: 
“mobility”, “self-care”, “usual activities”, “pain/discomfort” 
and “anxiety/depression”. Each dimension has three differ-
ent response options, ranging from no problems to severe 
problems [26]. An Australian adult scoring algorithm was 
applied to calculate the adult utilities.

2.4  Statistical Analysis

Data were analysed using Stata (16.1, Stata Corp LLC, 
College Station, TX) [27]. Differences in self-reported and 
proxy-reported CHU9D utilities and  PedsQLTM scores and 
inter-rater agreement were examined both for the overall 
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sample and by age group (6–7 years, 8–10 years and 11–12 
years). Additionally, the inter-rater differences and overall 
concordance were also examined for the subgroups catego-
rised by the presence or absence of health condition (yes/no) 
and parent gender (female/male). Wilcoxon matched-pairs 
signed-rank test was used to compare the differences in child 
and proxy-reported overall HRQoL. Child–parent agreement 
was estimated using CCC for continuous data, e.g. CHU9D 
utilities, due to the non-normal distribution of the data [28]. 
Gwet’s  AC1 was used to analyse agreement for categorical 
data e.g. CHU9D dimension-level HRQoL [29]. Agreement 
was compared between CHU9D dimensions and overlapping 
 PedsQLTM item/s representing the corresponding CHU9D 
dimensions [30]. The statistical significance level was set 
at 0.05.

Both CCC and  AC1 take values between − 1 and 1, with 
higher values indicating better agreement. The agreement 
results were interpreted using Altman’s scale, which catego-
rises agreement less than or equal to 0.2, 0.4, 0.6, 0.8, and 1 
as poor, fair, moderate, good and very good [29]. A weighted 
version of Gwet’s agreement coefficient  (AC2) accounts for 
partial agreement in adjacent categories allowing the meas-
ure to capture the varying degrees of agreement between the 
child–parent dyad [23]. The results for the weighted  AC2 
using linear weights have been provided in the Supplemen-
tary Information (Table S1).

The Socio-Economic Indexes for Areas-Index of Relative 
Socioeconomic Disadvantage (SEIFA-IRSD) was used to 
estimate the socio-economic status of the participants based 
on information provided from the 2011 Australian Census 
using the residential post codes. The SEIFA-IRSD deciles 
measures the relative disadvantage of an area [31]. The 
SEIFA-IRSD deciles were grouped into quintiles, with the 
first six deciles categorised as disadvantaged areas (quintiles 
1–3) and the last four as advantaged areas (quintiles 4–5).

3  Results

3.1  Child–Parent Participant Characteristics

A total of 89 child–parent dyads were identified as eligible 
and invited to participate in the study. Of those, four dyads 
were unable to attend the interview at the scheduled time, 
resulting in a response rate of 96% (N = 85). The children in 
the sample had an average age of 9 years (range 6–12 years) 
and the majority (56%) were female. The parents in the sam-
ple had an average age of 41 years (range 29–53 years) with 
the vast majority (81%) being child–mother dyads (Table 1). 
Most parents and children rated their own health as good 
to excellent on the self-rated general health question. This 
was further supported by the EQ-5D-3L measure, where 
parents reported a mean utility of 0.87 [standard deviation 

(SD) = 0.01]. Just under one-third (31%) of the children in 
the sample were identified by their parents as living with 
one or more health condition (Table 1). A proportion of the 
study participants (37%) resided in areas with relative socio-
economic disadvantage.

3.2  Child–Parent Difference in Reported HRQoL 
and Overall Concordance

Table 2 describes the child and parent reported HRQoL 
scores and the dyad agreement using the CHU9D and the 
 PedsQLTM, respectively. Overall, parents underreported chil-
dren’s HRQoL with the CHU9D but overreported with the 
 PedsQLTM. The difference in medians across the age groups 
was the largest for ages 11–12 years with the CHU9D and 
ages 6–7 years with the  PedsQLTM. However, these differ-
ences were not found to be statistically significant.

The overall agreement between child–parent dyads for 
both measures was fair with a lower agreement for CHU9D 
(0.28) (Fig. 1a) than for the  PedsQLTM (0.39) (Fig. 1b). The 
agreement between parents and 8–10-year-olds was good 
for both measures. For overall HRQoL, this was the only 
age group that demonstrated a statistically significant level 
of agreement across both measures.

Descriptive analysis indicated that the largest differ-
ence in medians in HRQoL ratings between children and 
proxies across the subgroups was observed in children with-
out any reported health conditions using the CHU9D, while 
the  PedsQLTM also demonstrated a notable inter-rater gap 
within this subgroup. However, these differences were not 
statistically significant. Within the same subgroup, a lower 
agreement between child–parent dyads was also observed 
with both measures. Additionally, in comparison to the 
mother–child dyads, father–child dyads exhibited a lower 
agreement with the CHU9D but higher agreement with the 
 PedsQLTM (Supplementary Information Table S2).

3.3  Comparison of Agreement for CHU9D 
Dimensions and  PedsQLTM Items

Table 3 presents the agreement coefficients  (AC1), for the 
CHU9D dimensions and the corresponding representa-
tive  PedsQLTM items, for the overall sample and by age 
group. Child–parent agreement ranged from 0.65 to 0.95 
for the CHU9D dimensions and 0.45 to 0.75 for the relevant 
 PedsQLTM items. The agreement was higher for CHU9D 
dimensions than for the corresponding  PedsQLTM items. 
Among the dimensions related to subjective (internal) 
experiences, agreement was the highest for ‘sad’ (CHU9D 
= 0.83) and ‘feeling sad’  (PedsQLTM = 0.37) within the 
respective measures. The agreement was high for ‘pain’ 
(0.73) with the CHU9D, whereas its equivalent dimension 
in the  PedsQLTM showed the lowest (poor) agreement (0.15) 
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Table 1  Sociodemographic 
characteristics for all study 
participants (children and 
proxies)

SEIFA, Socio-Economic Indexes for Australia; IQR, interquartile range; HRQoL, health-related quality of 
life

Child (N = 85) Parent (N = 85)
N (%) N (%)

Age
Mean (standard deviation) 9.13 (2) 41.7 (5.6)
Median (IQR) 9 (4) 41 (9)
Gender
Female 47 (56) 68 (81)
Male 37 (44) 16 (19)
Self-rated general health
Excellent 20 (24) 34 (41)
Very good 44 (53) 43 (51)
Good 16 (19) 6 (7)
Fair 3 (4) 1 (1)
Long-term health condition
Yes 26 (31) –
No 59 (69) –
Health condition
Mental or behavioural disorder 7 (27) –
Asthma 11 (42) –
Dental caries 4 (15) –
Congenital heart disease 1 (4) –
Sleep disorders 3 (12) –
Parent’s HRQoL (EQ-5D-3L utility) –
Mean (standard deviation) – 0.87 (0.01)
Socio-economic status according to postcode
Relatively advantaged quintile (SEIFA decile 7, 8, 9, 10) – 52 (63)
Relatively disadvantaged quintile (SEIFA decile 1, 2, 3, 4, 5, 6) – 31 (37)

Table 2.  Description of child and proxy reported HRQoL values and agreement using CHU9D and the PedsQL™ 4.0 generic core scales

Altman’s scale interpretation: Less than or equal to 0.2: poor, between 0.21 and 0.4: fair, between 0.41 and 0.6: moderate, between 0.61 and 0.8: 
good, between 0.81 and 1: very good
CCC, concordance correlation coefficient; SD, standard deviation; IQR, interquartile range

Child Parent Agreement

N Mean (SD) Median (IQR) N Mean (SD) Median (IQR) N CCC (95% CI)

CHU9D
 Overall 81 0.82 (0.16) 0.86 (0.22) 84 0.79 (0.16) 0.83 (0.21) 80 0.28 (0.07, 0.47)

Age group
 6–7 years 22 0.81 (0.18) 0.86 (0.2) 22 0.82 (0.15) 0.87 (0.2) 21 − 0.18 (− 0.55, 0.26)
 8–10 years 29 0.79 (0.16) 0.81 (0.22) 30 0.77 (0.16) 0.8 (0.21) 29 0.69 (0.43, 0.84)
 11–12 years 30 0.84 (0.14) 0.89 (0.17) 32 0.79 (0.17) 0.84 (0.23) 30 0.19 (− 0.16, 0.5)

PedsQL™
 Overall 83 76.84 (13.49) 78.41 (15.46) 85 78.76 (12.53) 81.82 (15.76) 83 0.39 (0.2, 0.56)

Age group
 6–7 years 22 79.41 (13.6) 82.61 (12.55) 23 86.07 (9.01) 86.96 (13.04) 22 0.02 (− 0.31, 0.34)
 8–10 years 30 73.11 (13.42) 75.57 (18.86) 30 75.69 (12.37) 78.98 (15.85) 30 0.67 (0.43, 0.83)
 11–12 years 31 78.61 (13.11) 81.82 (13.64) 32 76.38 (13.04) 79.55 (18.18) 31 0.29 (− 0.06, 0.58)



942 D. Khanna et al.

compared with all other dimensions within the measure. 
The weakest agreement across the CHU9D dimensions was 
observed for ‘tired’ (0.31) followed by ‘worried’ (0.45). 
In addition to the items related to the psychosocial health 
mentioned above, a poor agreement was also observed for 
the  PedsQLTM item ‘having trouble sleeping’ (0.16). For the 
physical functioning related dimensions, agreement rang-
ing between moderate to good was observed with both the 
CHU9D and the  PedsQLTM.

Across the age groups, for the CHU9D dimensions, the 
only statistically non-significant agreement was observed 
between parents and children aged 6–7 years for ‘tired’ 
(0.19). Moreover, for most dimensions, the agreement was 
lower for the 6–7-year-olds. In contrast, agreement across 
the majority of the relevant  PedsQLTM items was higher 

for the youngest age group (6–7 years) relative to the older 
age groups (8–10 and 11–12 years). Furthermore, an insig-
nificant agreement was observed for several non-physical 
health-related items such as ‘having low energy level’, 
‘feeling angry’ and ‘having trouble sleeping’ with both the 
older age-groups. They also demonstrated a poor agree-
ment for the ‘getting aches and pain’ item. Additionally, an 
insignificant agreement was also seen between parents and 
11–12-year-olds for the ‘worrying what will happen to them’ 
item.

4  Discussion

This study is the first, to our knowledge, to investigate 
child-parent agreement of child overall and dimension level 
HRQoL in a community-based sample of children using 
two generic HRQoL measures, the CHU9D and PedsQL™ 
4.0. This study showed contrasting agreement for overall 
and dimension-level HRQoL using the two measures. The 
agreement between parents and children for HRQoL scores 
was stronger for the  PedsQLTM, but weaker for the CHU9D. 
Conversely, agreement for the individual dimensions was 
stronger for the CHU9D compared with the  PedsQLTM 
items.

The discrepancy in the consistency of agreement may be 
attributed, at least in part, to the statistical method used to 
measure the agreement. This study used two different meth-
ods to estimate agreement between the child and parent rat-
ings: CCC for overall HRQoL and Gwet’s  AC1 for dimen-
sion level HRQoL. Utilities or summary scores combine 
responses from different dimensions to estimate the overall 
HRQoL of the child. However, when analysing inter-rater 
agreement, the dimension/item level responses can offer a 
more direct measurement of agreement as it provides the 
disaggregated evaluations of the two raters, i.e. the child 
and the parent. This may be more informative regarding the 
specific areas of agreement or disagreement between the 
child and the parent and, therefore, provides a better under-
standing of the concordance in evaluations of each aspect of 
HRQoL. Furthermore, the estimation of CCC in this study 
may have been affected by an increased level of variation in 
ratings resulting from the high number of rater pairs, which 
could have potentially led to an underestimation of the true 
magnitude of the CCC [23].

The inter-rater differences in HRQoL scores across age 
groups using both measures did not correspond with the 
trends in agreement observed at the individual dimen-
sion level. For instance, in comparison with the other age 
groups, the 11–12 years age group had the greatest inter-
rater gap with the CHU9D utilities. However, the dimension 
level agreement was similar across age groups. Addition-
ally, while the same age group had the smallest inter-rater 

reported HRQoL utilities using the CHU9D

reported HRQoL scores using the PedsQL™

Concordance between child and parent 

 Concordance between child and parent 

a

b

Fig. 1  a Concordance between child and parent reported HRQoL 
utilities using the CHU9D. b Concordance between child and parent 
reported HRQoL scores using the PedsQL™
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difference with the  PedsQLTM summary scores, they demon-
strated lower agreement levels across most of its items com-
pared with the youngest age group. Hence, it is important 
to acknowledge that the differences in the aggregated child 
and proxy reported HRQoL scores do not provide a measure 
of agreement [17].

Towards the opposite end of the age spectrum, a 
recent systematic review investigated the level of agree-
ment between adult proxies and older adults with cogni-
tive impairment [32]. Their findings indicated that there 
was some evidence suggesting higher levels of agreement 
in more observable HRQoL dimensions, such as physical 
health and mobility, compared with less observable dimen-
sions like emotional well-being [32]. Typically, the avail-
able evidence indicates that parents also tend to be more 
concordant at reporting HRQoL dimensions related to the 
more easily observable attributes compared with those that 
are more subjective (internal) to the child [15, 17]. How-
ever, in this study, we found that with the CHU9D, a high 

level of agreement was obtained for the psychosocial health 
dimension ‘sad’. The agreement for physical health-related 
dimensions (‘daily routine’ and ‘able to join in activities’) 
was low but moderate. These findings contrasted with the 
agreement observed for similar  PedsQLTM items. For exam-
ple, agreement was higher for  PedsQLTM physical health 
items, i.e., ‘participating in sports activity or exercise’ and 
‘taking a bath or shower by him or herself’ as compared 
with the ‘feeling sad’ item. Previous studies have reported 
a low agreement for pain using preference-based [33–37] 
and non-preference-based measures [38, 39]. In this study, 
a substantially higher level of agreement was observed for 
the ‘pain’ dimension with the CHU9D as compared with 
the ‘getting aches and pains’ item of the  PedsQLTM. There-
fore, these findings suggest a possible interaction between 
the measure used and the dimension under consideration in 
determining the degree of agreement.

The findings in this study indicated a higher agreement for 
the CHU9D dimensions compared with the corresponding 

Table 3  Comparison of child–parent agreement in CHU9D dimensions with relevant PedsQL™ items by age group

Agreement statistics estimated using  AC1

Altman’s scale interpretation: less than or equal to 0.2: poor, between 0.21 and 0.4: fair, between 0.41 and 0.6: moderate, between 0.61 and 0.8: 
good, between 0.81 and 1: very good
# Agreement coefficient not statistically significant at 95% confidence level

CHU9D dimensions Overall 
(N = 
85)

6–7 years 
(N = 23)

8–10 
years (N 
= 30)

11–12 
years (N = 
32)

Relevant PedsQL items Overall 
(N = 
85)

6–7 years 
(N = 23)

8–10 
years (N 
= 30)

11–12 
years (N = 
32)

Worried 0.45 0.43 0.42 0.49 2.1 Feeling afraid or 
scared

0.32 0.45 0.36 0.23

2.5 Worrying about 
what will happen to 
him or her

0.28 0.48 0.26 0.18#

Sad 0.83 0.86 0.89 0.76 2.2 Feeling sad 0.37 0.6 0.4 0.22
Pain 0.73 0.75 0.74 0.7 1.7 Getting aches and 

pains
0.15 0.27 0.1# 0.15#

Tired 0.31 0.19# 0.45 0.27 1.8 Having a low energy 
level

0.26 0.53 0.2# 0.13#

Annoyed 0.56 0.5 0.63 0.55 2.3 Feeling angry 0.2 0.53 0.1# 0.07#

School work/homework 0.49 0.4 0.58 0.48 4.3 Keeping up with 
schoolwork

0.3 0.54 0.23 0.22

Sleep 0.54 0.6 0.46 0.58 2.4 Having trouble 
sleeping

0.16 0.37 0.13# 0.07#

Daily routine (eating, 
having a bath/shower, 
getting dressed)

0.52 0.44 0.55 0.55 1.5 Taking a bath or 
shower by him or 
herself (N = 22)

0.52 0.52

Able to join in activities 
(playing out with 
friends, doing sports, 
joining things)

0.63 0.66 0.58 0.66 1.3 Participating in 
sports activity or 
exercise

0.52 0.64 0.42 0.54

3.1 Getting along with 
other children

0.43 0.65 0.44 0.27

3.5 Keeping up when 
playing with other 
children

0.5 0.61 0.39 0.52
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 PedsQLTM items. Whilst both the measures were devel-
oped for use in children and adolescents in the development 
and validation of the instrument, the CHU9D followed a 
bottom-up approach that directly involved children in the 
development and validation of the instrument [5], whereas 
the  PedsQLTM adopted a top-down approach and was devel-
oped on the basis of a broader study of HRQoL in children 
with cancer [40]. The difference in agreement may also be 
attributed to the timeframe of assessment for each measure. 
In the CHU9D, respondents are asked about the (child’s) 
health ‘today’ whereas the  PedsQLTM asks the respondent 
to report on their health over the ‘past one month’. Thus, one 
possible explanation for the higher agreement found within 
the CHU9D dimensions may be its shorter time frame, 
which may reduce recall bias and result in less variability 
in perceived HRQoL [4]. Another contributing factor may 
be the difference in what the CHU9D and  PedsQLTM meas-
ures assess. The CHU9D measures the severity of impair-
ment whereas the  PedsQLTM which measures frequency. 
For example, in the CHU9D dimension ‘sad’, the response 
levels range from ‘don’t feel sad’ to ‘feel very sad’, whilst 
the  PedsQLTM response levels for the corresponding item 
‘feeling sad’ range from ‘never’ to ‘almost always’[4].

Studies reporting the level of child–parent agreement pre-
dominantly focus on samples including children aged 8 years 
and above [41–45]. The evidence for agreement in younger 
age groups, e.g. 6–7 years old and capable of self-reporting 
their HRQoL using the  PedsQLTM or the CHU9D is limited 
[21, 46]. In this study, dyads comprising the youngest age-
group (6–7 years) reported relatively lower agreement with 
the CHU9D. This may be owing to children in this age group 
differing in their understanding of HRQoL as compared with 
their parents [47]. Younger children under 10 years of age 
have been reported to have difficulties with comprehension 
and recall of health-related events, as well as the associ-
ated frequency and severity [47]. However, except for the 
‘tired’ dimension, there was no clear association between 
age and agreement across any other CHU9D dimensions. 
In contrast to the CHU9D findings, the older age groups, 
particularly the 11–12-year-olds, showed worse agreement 
for the  PedsQLTM items compared with the youngest age 
group comprising 6–7-year-olds. The evidence in the lit-
erature examining the relationship between age of the child 
and agreement using both preference and non-preference-
based measures is inconsistent [17, 21, 48, 49]. This study 
found conflicting results in the same population for the two 
measures. The reasons for these discrepancies are unclear. 
Further research including mixed methods studies, which 
combine quantitative investigations with in-depth qualita-
tive research using cognitive interviewing techniques, for 
example ‘think-aloud’, may be helpful in providing a more 
detailed understanding of the reasons for these discrepancies 
in reporting child HRQoL [50].

The existing literature on the influence of health status of 
the child on agreement is inconsistent for both preference 
and non-preference-based measures [17, 18]. Some studies 
suggest that in chronic illnesses, greater severity of the dis-
ease [51] or a higher frequency of exacerbations [52] may 
be associated with higher levels of child-parent agreement. 
However, for chronic conditions like cancer, there is a lack 
of consensus regarding the degree of agreement [15, 17]. 
Conversely, acute illnesses have been associated with lower 
inter-rater agreement [53]. Notably, Catchpool et al. reported 
a low agreement (Pearson’s correlation coefficient = 0.13) 
in a sample of Australian children aged 11–12 years and 
their parents with the CHU9D [54]. Similarly, in this study, 
a lower agreement was observed for the overall HRQoL 
across both the measures for children without any reported 
health condition than those with reported health conditions. 
Additionally, a higher maternal than paternal involvement in 
childcare has been linked to the higher mother–child agree-
ment levels evident in literature [17, 55, 56]. In this study, 
a similar trend was observed with the CHU9D, but this was 
not consistently reflected with the  PedsQLTM. Other studies 
have indicated that parental gender might not significantly 
confound parent proxy reports of child HRQoL [57, 58]. 
Considering that the literature is inconclusive, and the lim-
ited sample size of this study, further research with a larger 
sample size is warranted to substantiate our findings.

This study has limitations that are important to high-
light. The study was conducted in a community-based 
sample of South Australian children who were relatively 
healthy. Hence, the findings may not be generalisable to 
more diverse samples including children with regular con-
tact with health services and children with disabilities. 
Whilst the study sample was relatively small, good rep-
resentation was achieved across age groups and approxi-
mately one-third of children were living with health con-
ditions and/or living in areas of relative disadvantage. 
However, the main findings, particularly in relation to 
age group analyses, need to be interpreted with caution 
and further research needs to be conducted to substanti-
ate these findings in larger community-based and patient 
samples. The CHU9D utility weights employed in this 
study were established using adolescents aged 11–17 years 
and then applied to a sample that included a younger age 
group. It is recognised that the value sets derived from 
children/adolescents may differ from those derived from 
adults adopting a child’s perspective [59]. Nevertheless, 
additional research is required to determine the youngest 
age at which children can provide valuations, taking into 
account ethical considerations, and to explore the potential 
impact of this on valuing child HRQoL across different 
age groups. Moreover, as the utility weights were used 
to estimate the CHU9D scores, an additional preference-
weighted step not currently available for the PedsQL™, 
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score comparisons between the two measures were dif-
ficult. Finally, the study investigated agreement between 
child–parent dyads using the CHU9D and  PedsQLTM only, 
and hence the findings may not necessarily be generalis-
able to other measures used in the assessment of HRQoL 
in child populations.

5  Conclusion

This study found a low child–parent agreement for overall 
HRQoL across both measures, with CHU9D exhibiting a 
lower agreement relative to the  PedsQLTM. In contrast, at 
the individual dimension level, inter-rater agreement was 
higher for CHU9D than for  PedsQLTM. CHU9D showed 
the highest agreement with the dimensions of ‘sad’ and 
‘pain’, whereas for the  PedsQLTM, agreement was the high-
est for the physical health items. There was no clear inter-
action between age and CHU9D dimensions. However, for 
the relevant  PedsQLTM items, the dimension level agree-
ment was stronger for the youngest children (6–7 years) in 
the sample and weaker for older children (8–10 and 11–12 
years), particularly for the psychosocial health items. Fur-
ther research in larger and more diverse study samples and 
across age groups is needed to substantiate these findings. 
The introduction of a preference-based scoring algorithm 
for the  PedsQLTM will also facilitate empirical compari-
sons of child parental agreement at overall utility level 
and enable the impact of child and parent perspectives on 
HRQoL benefits for economic evaluations of interventions 
targeted at paediatric populations to be assessed.
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