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Abstract: 
Objective: The measurement and valuation of health-related quality of life (HRQoL) in 
children is fundamental to quality assessment and the economic evaluation of paediatric 
health and social care services. This study compared the inter-rater agreement between 
child-self and parental-proxy HRQoL ratings (overall and domain level) and assessed the 
impact of a deliberation approach on improving agreement using the EQ-5D-Y-3L. 

Methods: A community-based sample of child (ages 6-12 years) and parent dyads (N=85) 
participated in the study. For the first stage assessment, the child completed the EQ-5D-Y-3L 
independently of the parent who completed EQ-5D-Y-3L-Proxy 1 and Proxy 2 versions. 
Approximately half of the sample (N=42) dyads were invited to take part in the second stage 
deliberation, in which they were encouraged to discuss their responses with each other, 
with the option of revising their initial responses where divergences were evident. The 
HRQoL values were calculated using the Australian adult EQ-5D value set. The inter-rater 
agreement was determined using concordance correlations coefficients (CCCs) for the 
overall values whilst the level of agreement for the HRQoL domains were evaluated using 
Gwet’s agreement coefficient (AC1). Child-self and proxy-rated differences in overall HRQoL 
across subgroups (such as child age, child gender, parent gender, child self-rated general 
health, presence of long-term conditions and household income) were evaluated using 
Wilcoxon signed-rank test.  

Results: All child-parent dyads successfully completed the first stage assessment. The value-
weighted EQ-5D-Y-3L profiles using Proxy versions 1 and 2 were identical, however, 
significantly different (diff= -2.14, p=0.02) EQ VAS scores were reported from the two proxy 
perspectives. No significant differences were found in the overall self and proxy values 
except for the subgroup with boy-children (diff= 0.02, p=0.05) and when children self-rated 
their general health as “very good” (diff= 0.02, p=0.02) wherein the values were 
underestimated by both the proxy measures. Overall, the agreement between self and 
proxy HRQoL ratings was poor with Proxy 1 (CCC=0.20) as well as Proxy 2 (CCC=0.17) 
reports. Using Proxy 1, mothers had a significant agreement (CCC=0.28, 95% CI: 0.05, 0.49) 
which was also higher than with fathers. When reported independently, the self-proxy 
concordance from the proxy-proxy perspective across domains was the lowest for “feeling 
worried, sad or unhappy” (AC1=0.58) followed by “having pain or discomfort” (AC1=0.68), 
“doing usual activities” (AC1=0.69), “looking after myself” (AC1=0.78) and highest for 
“walking about” (AC1=0.88). In the second stage deliberation, seventeen children and eight 
parents changed their responses for one or more domains. The inter-rater agreement for 
the deliberation sub-sample increased for the HRQoL values from fair (0.23, 95% CI: -0.07, 
0.49) to significant and moderate (0.50, 95% CI: 0.24, 0.7). An improvement in agreement 
was also observed post deliberation across all domains. 

Conclusions: This study demonstrated that the dyad deliberation approach improved 
agreement in child-self and proxy HRQoL reports. Further research is needed to explore 
child-self and proxy assessment of HRQoL and the potential for the dyad deliberation 
approach to improve agreement in larger and more diverse community-based samples and 
paediatric patient populations. 
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Introduction: 
Cost-utility analysis (CUA) is the most prevalent form of economic evaluation, widely applied 
as a method for assessing the value for money of interventions and as a basis for 
determining resource allocation decisions across health and social care for both adults and 
children. In the paediatric population, child-specific health-related quality of life (HRQoL) 
measures are designed to directly capture quality of life across multiple dimensions (e.g., 
physical and psycho-social) [1]. Several child HRQoL measures have accompanied 
preference weights (value sets) that facilitate the calculation of QALYs. These measures 
have been used by regulatory bodies, for example, the Pharmaceutical Benefits Advisory 
Committee (PBAC) in Australia and the National Institute for Health and Care Excellence 
(NICE) in England and Wales as evidence when recommending medicines eligible for 
government subsidies [2, 3]. 

Children's self-reporting capacities are supported by HRQoL measures adapted to their level 
of communication and understanding. Chen and Ratcliffe [3] identified nine such generic 
preference-based child-specific HRQoL measures for measuring and valuing HRQoL in 
children and adolescents, e.g., Health Utility Index Mark 2 (HUI 2), Health Utility Index Mark 
3 (HUI 3), Seventeen-dimensional measure of HRQoL (17D), Child Health Utility 9 
Dimensions (CHU9D), and EQ-5D Youth version (EQ-5D-Y). These child-specific HRQoL 
measures use a descriptive system for measuring HRQoL, in combination with a value set 
reflecting population-based preferences for child health states derived from the respective 
descriptive systems [3]. Despite the availability of such measures and accompanying value 
sets, in a recent review Bailey et al (2021) found that child-specific HRQoL measures were 
included in only four out of 62 public summary documents (PSDs) submitted to the PBAC for 
medicines in children. Bailey et al concluded that using child-specific HRQOL measures could 
have reduced decision making uncertainty in 85% of the medicines included in the review 
[4]. 

The minimum age at which children can accurately self-report their own HRQoL remains in 
question. Children aged 8 years and older are often considered reliable for self-reporting 
HRQoL measures [3, 5]. Nevertheless, studies have incorporated child-specific HRQoL 
measures such as the CHU9D, EQ-5D-Y and 17D in cohorts younger than 8 years old [6-9]. In 
a detailed investigation, Grootens-Wiegers et al. (2017) assessed the medical decision-
making capacity in children based on their ability to communicate, understand, reason and 
appreciate. Using a neuroscientific approach, Grootens-Wiegers et al reported that children 
over the age of 5 years were able to communicate their choices and those over the age of 6 
demonstrated the ability to remember, perform logical reasoning and appreciate using 
abstract thinking. However, as these traits are still maturing, a cut-off age of 12 years was 
recommended for overall medical decision-making competence [10]. The extent to which 
these more generic findings and associated recommendations in the context of medical 
decision making are applicable to HRQoL assessment specifically are unclear. 

Although self-reported measures of HRQoL are crucial, several methodological challenges 
remain in assessing HRQoL in the paediatric populations. The reliability and validity of self-
reports can be questioned depending on the age and cognitive capacity of the child [11]. A 
recent systematic review reported that children with ADHD, learning disability, speech 
impairments or special health care needs are associated with cognitive processing 
challenges, hence are more likely to have limited self-report capacity [12]. Children may also 
be unable to self-report if they are too young or due to episodic illness [13, 14]. In such 
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situations, parents, caregivers, teachers and/or health professionals may act as proxies to 
provide an informed estimate of the child’s HRQoL on their behalf [15]. However, proxy 
reports, when used instead of self-reports, may be biased as adults may not have the same 
internal standard by which to judge HRQoL as do the children experiencing the health states 
[16]. Factors such as high parental stress level, the child’s age and the parent’s own HRQoL 
[13, 17-20] are known to influence parent’s perception of their child’s HRQoL.  

There is substantial evidence to indicate that self and proxy assessed HRQoL differ, with 
proxy assessments typically reporting lower HRQoL than the children themselves. In 
addition, this discrepancy tends to be higher for the more subjective psycho-social domains 
(e.g., emotion or cognition) than for the domains associated with more observable 
attributes (e.g., mobility) of the HRQoL measures [21, 22]. While in certain situations it may 
be necessary for proxies, such as parents or caregivers, to report HRQoL on behalf of the 
child, including proxy-derived child HRQoL into CUA that estimates QALYs may be 
challenging in the presence of inter-rater disagreement [23]. Such discrepancies between 
the child's independent assessment of their HRQoL and the proxy's perception, can result in 
inaccurate QALYs if based only on proxy-reported outcomes [4]. Nevertheless, the potential 
importance of parents in their role as informants cannot be overlooked. A parent may 
observe a behaviour or symptom in a different context than a child, which may facilitate a 
better understanding of the child's HRQoL from a different perspectives [24].  

A deliberative process may provide a means of strengthening the inter-rater agreement. The 
child and the proxy may gain a better understanding of the reasoning behind each other's 
HRQoL ratings after discussing their responses for each domain of the measure. Thus, 
deliberation entails opportunities for children and their proxies to discuss and, if possible, 
achieve a consented assessment of the child’s HRQoL, to bridge the gap between the 
perceptions of each. In a study by Ungar et al, a consensus-based dyad approach was 
applied to children with Asthma using the HUI 2/3 measures, with promising results. When 
reported independently, the child-parent agreement was poor and insignificant. However, 
the dyad approach resulted in a moderate and significant dyad agreement [25].  

To the best of our knowledge, a deliberative approach to improve child-proxy agreement 
has not been applied to date in a community-based sample of children from the general 
population using the EQ-5D-Y-3L. The aim of this study, conducted in a sample of child-
parent dyads, was therefore, twofold: using the EQ-5D-Y-3L (1) To examine the level of 
inter-rater agreement between child self-report and parental proxy assessors in overall and 
domain level HRQoL, and (2) To investigate the potential impact of a deliberative method in 
improving concordance in child self-report and parental proxy assessed HRQoL.  

Methods: 
Participants and study design:  
Participant recruitment was conducted through a partnership between the research team 
and an independent social research company (Stable Research Australia). An invitation 
letter outlining the details of this study was sent to an active online panel of parents to 
participate in research studies. Children aged 6-12 years and their parent (i.e., parent/child 
dyads) were eligible to participate in this cross-sectional study. A list of inclusion and 
exclusion criteria (Table 1) was provided to the recruitment company. To enable self-
completion of the measures, only children assessed by the parents to be able to read, 
understand and respond to the measure were invited. Criteria for exclusion were children 
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diagnosed with reading disorders such as dyslexia and eye-conditions (contraindication for 
eye-tracking1) e.g., lazy eye (amblyopia), misaligned eyes (strabismus) and dancing eyes 
(nystagmus). The sample was selected using a stratified random sampling method to 
achieve broad representation of the general population in terms of socio-demographic 
characteristics, gender and common health conditions affecting children in general 
population such as asthma, anxiety disorders, conduct disorders, depressive disorders, 
autism spectrum disorders (ASD) and dental caries [26]. Only parents accompanied the 
children in the sample, and, therefore, the term “parent” in this study was limited to 
mothers and fathers, and did not include grandparents, extended family members or other 
non-parental caregivers.   

Table 1: Inclusion and exclusion criteria for the sample dyads: 
Inclusion criteria Exclusion criteria 
Age between 6-12 years Children with reading disorders 
Able to read and understand written 
language 

Children with vision disorders like lazy eye 
(amblyopia), misaligned eyes (strabismus) 
and dancing eyes (nystagmus) 

 

Written informed consent was obtained from each parent willing to participate, and a 
verbal assent was obtained from children. The study was conducted in South Australia and 
complied with the ethical guidelines of the Flinders University's Human Research Ethics 
Committee (Project ID 4178). 

Procedure:  
The child-parent dyad was invited to attend a semi-structured, face-to face interview with a 
trained researcher at Flinders University (Tonsley campus), South Australia. The interview 
consisted of two-stages. In the first stage, the child self-completed their own HRQoL 
assessment using the EQ-5D-Y-3L measure and a self-rated general health (SRH) item 
question- “In general, would you say your health is poor, fair, good, very good, or 
excellent?” [27], administered online via the REDCap software using a laptop computer 
enabled with eye-tracking technology. Following completion of the measure, the child was 
requested by the interviewer to retrospectively think aloud and explain their responses to 
the EQ-5D-Y-3L measure which was recorded.  

Simultaneously, the parent was asked to complete hard copy proxy versions of EQ-5D-Y-3L 
(Proxy version 1 and Proxy version 2)2 while using noise cancelling headphones such that 
their responses were not unduly influenced by any conversations taking place between the 
interviewer and the child. The parent first completed the Proxy 1 version followed by an 
assessment of their own HRQoL using the EQ-5D-3L. Next in sequence was the Proxy 2 
measure to allow the parent time to switch between the perspectives of the two proxy 
versions. The parents also completed a general health SRH item, and a socio-demographic 

 
1 Eye-tracking using a screen-based eye-tracker alongside retrospective think aloud was employed for response 
processes validation in child-self report. This data will be discussed as the subject of a separate paper. 
2 The HRQoL questionnaires the parent completed included the proxy versions of CHU9D, PedsQL, EQ-5D-Y-3L 
Proxy version 1, EQ-5D-3L and EQ-5D-Y-3L Proxy version 2, in that order. The sample was divided into two 
groups based on the child’s age: 6-7 years and 8-12 years. The order was switched between the CHU9D and 
the EQ-5D-Y-3L Proxy version 1 for every alternate parent participant within each group to control order 
effects. The data from CHU9D and PedsQL reports will be discussed in a separate paper.  
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questionnaire including age, gender, post code, household income, the child’s long-term 
health condition/s if any, how well they thought they knew their child and how many 
waking hours they had spent with their child in the 24 hours prior to the interview.  

Half3 of the sample were assigned the EQ-5D-Y-3L measure for the deliberation task 
facilitated by the interviewer using only the self-completion data form the child and the 
Proxy version 1 data from the parent to reduce the cognitive load on the participants. The 
dyads were encouraged to discuss their responses, with the option of revising their initial 
responses where divergences were evident. This conversation was also recorded. The level 
of agreement was assessed for the pre- and post-deliberation responses in this sub-sample.  

Measures: 
The EQ-5D-Y-3L and its Proxy versions 1 and 2 were used to examine inter-rater agreement 
between self and proxy reporting of HRQoL. EQ-5D-Y-3L is an adapted version of the EQ-5D-
3L designed for children aged 8 to 15 [28]. For proxies, in version 1, the proxy is asked to 
rate their child's HRQoL according to their opinion (proxy-proxy perspective), whilst in 
version 2, they are asked how the child would rate their own HRQoL if they were able to do 
so (proxy-child perspective). There are five dimensions within the EQ-5D- Y-3L-and its Proxy 
versions: " walking about", "looking after myself", "doing usual activities", "having pain or 
discomfort", and "feeling worried, sad or unhappy". For each dimension, the respondent 
can indicate severity on any of three levels of problems (no problems, some problems, a lot 
of problems). Furthermore, both the EQ-5D-Y-3L and its Proxy version also included a visual 
analogue scale (EQ VAS), with the respective perspectives, where the respondent can rate 
their child’s overall health status (or that of their own when self-reporting) on a scale from 0 
to 100, with 0 indicating the worst possible state and 100 the best possible state.  

A value set for Australia does not currently exist for the EQ-5D-Y-3L4. We have therefore 
used the Australian adult value set for the EQ-5D-3L [29]. This value set was applied to both 
proxy and self HRQoL ratings. We acknowledge that value sets for adult EQ-5D-3L are known 
to have different properties than value sets for EQ-5D-Y-3L e.g., in terms of dimension 
ordering and length of value scale. However, arguably, such differences are of lesser 
importance here, since our purpose is to determine whether there is agreement between 
the dyads. The robustness of the main findings to the choice of value set was tested in 
sensitivity analysis using a recently published EQ-5D-Y-3L value set (for Germany) [30].  

Statistical analysis: 
For the first stage assessment, the differences in self and proxy reported overall and EQ VAS 
scores based on sociodemographic characteristics were explored. Following this, the inter-
rater agreement for EQ-5D-Y-3L (Proxy 1 and Proxy 2) values and domain level HRQoL for 
the overall sample and as a function of subgroups were estimated. Before and after 
deliberation concordance between the child-parent dyads for EQ-5D-Y-3L (Proxy 1) values 
were estimated for the second stage deliberation sub-sample. 

The self and proxy differences in HRQoL ratings were assessed for 1) age-group: children 6-7 
years old, 8-10 years old and 11-age group, 2) child gender: girl-child and boy-child, 3) 
parent gender: mother and father, 4) child SRH: “excellent”, “very good”, “good” , “fair” and 

 
3 For the other half, the CHU9D measure was used, and the results will be reported in a separate paper. 
4 An EQ-5D-Y-3L value set is currently underway; results from modelling DCE data from that study are reported 
in a separate paper at this Plenary (Pan et al 2022).  
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“poor”, 5) presence of long-term condition: yes and no, 4) household income: low-to-middle 
income (income less than $75,000) and high income (income greater than $75,000) [31] and 
5) how well the parents thought they knew their child: “extremely well” and “very well or 
well”. 

Inter-rater agreement was assessed using concordance correlation coefficient (CCC) for the 
overall HRQoL. Since most of the participants were in relatively good health, the HRQoL 
scores were left skewed. CCC measures the absolute agreement between two raters and 
requires a minimum sample size of 10 performs. Hence, sub-groups with a sample size of 
less than ten were excluded from the analysis. Also, CCC does not rely on the analysis of 
variance (ANOVA) model assumptions [32]. Gwet’s agreement coefficient (AC1) was used to 
analyse the domain level HRQoL. Both CCC and Gwet’s AC1 take values between -1 and 1 
and their magnitude was qualified using the Altman’s scale for consistency of interpretation. 
The Altman’s scale is defined as poor, fair, moderate, good and very good for values less 
than or equal to 0.2, 0.4, 0.6, 0.8 and 1 respectively [33]. Mann-Whitney U test was used to 
explore statistical differences across subgroups. A paired t-test was used to test the 
difference in agreement coefficients before and after deliberation [34]. In this study, the 
statistical significance level was set at 0.05.  

Results: 
Sample characteristics: 

89 dyads met the inclusion criteria and were invited to participate in the study. Of these, a 
total of 85 dyads agreed and participated in the interview (response rate 96%). The median 
age of children in this sample was 9 (IQR=4), with a slight overrepresentation of girls (56%). 
Parents in the sample had a median age of 41 (IQR=9) and one-fifth of the dyads were 
father-child pairs. The majority of the children were healthy, with 31% having one of the 
conditions as reported by their parents: asthma (42%), autism spectrum disorder (ASD) 
(8%), dental caries (15%), attention deficit hyperactivity disorder (ADHD) (4%), 
anxiety/depression (15%), sleep problems (12%) and congenital heart disease (4%). On 
average, mothers reported to have spent more waking hours with their children in the 24 
hours prior to the interview than fathers (diff=3.1, p-value=0.03). Approximately 23% of the 
respondents belonged to households with middle-to-low incomes.  

First stage assessment of agreement: 
Dyad EQ-5D-Y-3L value-weighted profiles and EQ VAS scores: 
Table 2 describes the EQ-5D-Y-3L (Proxy 1 and Proxy 2) values and EQ VAS scores of the 
dyad sample based on the socio-demographic characteristics. Of the 85 dyad participants, 
two children did not have the EQ VAS scores and one parent did not complete the EQ-5D-Y-
3L Proxy 1 measure. The mean child-self-reported utility of 0.84 (sd= 0.12) was marginally 
lower compared to the values derived using the proxy measures. The mean utility using 
Proxy 1 and Proxy 2 was 0.84 (Proxy 1: sd=0.09, Proxy 2: sd=0.1), which was almost 
identical. Using the Proxy 1 measure, although parents overestimated their children’s 
HRQoL, this difference (-0.005) was not statistically significant (p-value=0.41). A similar 
pattern was observed in the EQ VAS scores, in which proxies consistently overestimated the 
health of their child from both a proxy-proxy perspective (mean= 88.39, sd= 9.82) and a 
proxy-child perspective (mean= 90.53, sd= 9.65) relative to child self-assessment (mean= 
85.27, sd= 14.01). This difference between child-self and proxy EQ VAS scores was 
significant (p=0.02) when reported using the Proxy version 2.  
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Across the subgroups, the only statistically significant difference between child-self and 
proxy reported values were observed for boy-children (mean diff=0.02, p-value=0.08) and 
those who rated their health as “very good” on SRH item (mean diff=0.02, p-value=0.02). In 
both the cases the proxy reported values were lower than self-reported values. The EQ VAS 
score was significantly overestimated by father-proxies and when children reported “good” 
SRH using both Proxy 1 and Proxy 2. Parents with older children in the age-group of 11-12 
years and belonging to a low-to-middle income household also reported a significantly 
higher EQ VAS scores using Proxy 2.  

The EQ-5D-Y-3L Proxy 1 and Proxy 2 versions yielded similar value-weighted profiles. 
Statistical test revealed no significant differences in the overall HRQoL values (p = 0.73). 
However, the EQ VAS Proxy 1 scores were significantly lower than Proxy 2 scores (diff= -2.1, 
p-value = 0.02). 

Table 2:  Description of EQ-5D-Y-3L (proxy 1 and proxy 2) values based on 
socio-demographic characterist ics  

SELF RATED SCORES PROXY RATED SCORES SELF-PROXY DIFFERENCE 

Characteristics N (%) Mean 
(SD) 

Median 
(IQR) 

N (%) Mean 
(SD) 

Median 
(IQR) 

Mean difference 
(SD) Self-Proxy 

p-value 
(MWU) 

Overall 
      

  

EQ-5D-Y-3L (Proxy 1) 85 0.84 
(0.12) 

0.91 
(0.09) 

84 0.85 
(0.09) 

0.84 
(0.09) 

-0.005 (0.13) 0.40 

EQ VAS (Proxy 1) 83 85.27 
(14.01) 

90 (23) 85 88.39 
(9.82) 

90 (10) -3.12 (17.08) 0.40 

EQ-5D-Y-3L (Proxy 2)    85 0.85 (0.1) 0.91 
(0.09) 

-0.004 (0.14) 0.64 

EQ-VAS (Proxy 2)    85 90.53 
(9.65) 

90 (10) -5.1 (15.50) 0.02 

Age group         

6 to 7 yrs.: 
      

  

EQ-5D-Y-3L (Proxy 1) 22 
(0.26) 

0.83 
(0.14) 

0.86 (.10) 23 
(0.27) 

0.84 
(0.11) 

0.91 
(0.09) 

-0.02 (0.17) 0.52 

EQ VAS (Proxy 1) 22 
(0.26) 

90.04 
(14.1) 

96 (13) 23 
(0.27) 

91.48 
(7.43) 

95 (10) -1.5 (16.86) 0.52 

EQ-5D-Y-3L (Proxy 2) 
   

23 
(0.27) 

0.85 
(0.07) 

0.83 
(0.09) 

-0.03 (0.15) 0.64 

EQ VAS (Proxy 2) 
   

23 
(0.27) 

94.3 
(6.05) 

95 (10) -4.23 (15.316) 0.53 

8 to 10 yrs.: 
      

  

EQ-5D-Y-3L (Proxy 1) 30 
(0.35) 

0.83 
(0.13) 

0.91 
(0.13) 

30 
(0.35) 

0.84 
(0.11) 

0.83 
(0.09) 

-0.01 (0.14) 0.65 

EQ VAS (Proxy 1) 29 
(0.34) 

84.21 
(15.51) 

89 (23) 30 
(0.35) 

87.5 
(9.92) 

90 (13) -3.31 (19.78) 0.71 

EQ-5D-Y-3L (Proxy 2) 
   

30 
(0.35) 

0.84 
(0.11) 

0.91 
(0.09) 

-0.01 (0.14) 0.86 

EQ VAS (Proxy 2) 
   

30 
(0.35) 

87.33 
(11.87) 

90 (15) -2.69 (17.21) 0.49 

11 to 12 yrs.: 
      

  

EQ-5D-Y-3L (Proxy 1) 32 
(0.38) 

0.87 
(0.08) 

0.91 
(0.08) 

31 
(0.36) 

0.86 
(0.06) 

0.86 
(0.09) 

0.01 (0.09) 0.11 

EQ VAS (Proxy 1) 32 
(0.38) 

82.94 
(12.02) 

85 (20.5) 32 
(0.38) 

87 
(10.98) 

90 (17.5) -4.06 (14.92) 0.19 

EQ-5D-Y-3L (Proxy 2) 
   

32 
(0.38) 

0.85 (0.1) 0.91 
(0.09) 

0.02 (0.13) 0.27 

EQ VAS (Proxy 2) 
   

32 
(0.38) 

90.81 
(8.61) 

90 (7.5) -7.87 (13.97) 0.01 
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Gender child 
      

  

Girl-child: 
      

  

EQ-5D-Y-3L (Proxy 1) 47 
(0.55) 

0.82 
(0.14) 

0.86 
(0.13) 

47 
(0.55) 

0.84 
(0.11) 

0.91 
(0.09) 

-0.02 (0.16) 0.69 

EQ VAS (Proxy 1) 47 
(0.55) 

85.85 
(14.71) 

92 (25) 47 
(0.55) 

87.96 
(9.84) 

90 (13) -2.11 (16.94) 0.98 

EQ-5D-Y-3L (Proxy 2) 
   

47 
(0.55) 

0.84 
(0.11) 

0.91 
(0.09) 

-0.02 (0.17) 0.71 

EQ VAS (Proxy 2) 
   

47 
(0.55) 

91 (9.48) 90 (15) -5.15 (15.45) 0.14 

Boy-child: 
      

  

EQ-5D-Y-3L (Proxy 1) 37 
(0.44) 

0.87 
(0.06) 

0.91 
(0.05) 

36 
(0.42) 

0.85 
(0.07) 

0.84 
(0.09) 

0.02 (0.07) 0.05 

EQ VAS (Proxy 1) 36 
(0.42) 

84.5 
(13.21) 

89 (17.5) 37 
(0.44) 

88.89 
(10.05) 

90 (10) -4.44 (17.4) 0.16 

EQ-5D-Y-3L (Proxy 2) 
   

37 
(0.44) 

0.85 
(0.08) 

0.91 
(0.09) 

0.02 (0.08) 0.23 

EQ VAS (Proxy 2) 
   

37 
(0.44) 

89.81 
(10.05) 

90 (5) -5.03 (15.79) 0.07 

Gender parent 
      

  

Mother: 
      

  

EQ-5D-Y-3L (Proxy 1) 68 
(0.8) 

0.85 
(0.10) 

0.91 
(0.08) 

67 
(0.79) 

0.84 (0.1) 0.83 
(0.09) 

0.01 (0.12) 0.14 

EQ VAS (Proxy 1) 67 
(0.79) 

85.78 
(14.51) 

90 (23) 68 
(0.8) 

87.5 
(9.75) 

90 (13.5) -1.73 (17.25) 0.88 

EQ-5D-Y-3L (Proxy 2) 
   

68 
(0.8) 

0.84 (0.1) 0.83 
(0.09) 

0.01 (0.13) 0.22 

EQ VAS (Proxy 2) 
   

68 
(0.8) 

89.87 
(9.65) 

90 (15) -3.94 (15.8) 0.20 

Father: 
      

  

EQ-5D-Y-3L (Proxy 1) 15 
(0.18) 

0.83 
(0.16) 

0.86 
(0.08) 

16 
(0.19) 

0.87 
(0.07) 

0.91 
(0.09) 

-0.05 (0.17) 0.45 

EQ VAS (Proxy 1) 15 
(0.18) 

83.73 
(12.02) 

85 (19) 16 
(0.19) 

91.44 
(9.68) 

95 (6.5) -7.8 (15.31) 0.05 

EQ-5D-Y-3L (Proxy 2) 
   

16 
(0.19) 

0.87 
(0.07) 

0.91 
(0.08) 

-0.056 (0.17) 0.25 

EQ VAS (Proxy 2) 
   

16 
(0.19) 

92.75 
(9.61) 

95 (9.5) -8.87 (13.34) 0.02 

Child self-reported 
general health 

      
  

Excellent: 
      

  

EQ-5D-Y-3L (Proxy 1) 20 
(0.24) 

0.84 
(0.14) 

0.91 
(0.09) 

19 
(0.22) 

0.85 (0.1) 0.91 
(0.09) 

-0.02 (0.17) 0.74 

EQ VAS (Proxy 1) 20 
(0.24) 

92.95 
(9.20) 

96 (10) 20 
(0.24) 

92.95 
(7.07) 

95 (10) 0 (10.66) 0.70 

EQ-5D-Y-3L (Proxy 2) 
   

20 
(0.24) 

0.86 
(0.06) 

0.91 
(0.09) 

-0.02 (0.14) 0.95 

EQ VAS (Proxy 2) 
   

20 
(0.24) 

93.65 
(7.51) 

96.5 (10) -0.7 (13.06) 0.75 

Very good: 
      

  

EQ-5D-Y-3L (Proxy 1) 44 
(0.52) 

0.87 
(0.07) 

0.91 
(0.08) 

44 
(0.52) 

0.85 
(0.07) 

0.83 
(0.09) 

0.02 (0.09) 0.02 

EQ VAS (Proxy 1) 43 
(0.51) 

85.9 
(12.04) 

89 (20) 44 
(0.52) 

87.5 
(9.77) 

90 (13) -1.60 (16.59) 0.73 

EQ-5D-Y-3L (Proxy 2) 
   

44 
(0.52) 

0.85 (0.1) 0.91 
(0.09) 

0.03 (0.12) 0.19 

EQ VAS (Proxy 2) 
   

44 
(0.52) 

91 (7.87) 90 (7) -4.88 (14.75) 0.07 

Good: 
      

  

EQ-5D-Y-3L (Proxy 1) 16 
(0.19) 

0.81 
(0.16) 

0.86 
(0.14) 

16 
(0.19) 

0.84 
(0.14) 

0.91 
(0.09) 

-0.03 (0.18) 0.41 
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EQ VAS (Proxy 1) 16 
(0.19) 

74.94 
(17.53) 

74 (23) 16 
(0.19) 

88.25 
(10.4) 

90 (10) -13.31 (21.39) 0.02 

EQ-5D-Y-3L (Proxy 2) 
   

16 
(0.19) 

0.83 
(0.13) 

0.87 
(0.09) 

-0.03 (0.18) 0.61 

EQ VAS (Proxy 2) 
   

16 
(0.19) 

89.25 
(10.79) 

90 (8.5) -14.31 (15.96) 0.02 

Fair: 
      

  

EQ-5D-Y-3L (Proxy 1) 3 
(0.04) 

0.68 
(0.05) 

0.68 
(0.10) 

3 
(0.04) 

0.75 
(0.07) 

0.72 
(0.13) 

-0.06 (0.09) 0.27 

EQ VAS (Proxy 1) 3 
(0.04) 

78.33 
(18.93) 

70 (35) 3 
(0.04) 

70.67 
(4.04) 

70 (8) 7.67 (22.50) 1 

EQ-5D-Y-3L (Proxy 2) 
   

3 
(0.04) 

0.77 
(0.05) 

0.74 
(0.08) 

-0.08 (0.02) 0.10 

EQ VAS (Proxy 2) 
   

3 
(0.04) 

68.33 
(17.56) 

70 (35) 10 (22.91) 0.66 

Long-term condition 
      

  

No: 
      

  

EQ-5D-Y-3L (Proxy 1) 58 
(0.68) 

0.85 
(0.11) 

0.91 
(0.08) 

58 
(0.68) 

0.86 
(0.06) 

0.91 
(0.09) 

-0.01 (0.11) 0.73 

EQ VAS (Proxy 1) 58 
(0.68) 

85.76 
(13.54) 

89.5 (23) 59 
(0.69) 

88.69 
(9.65) 

90 (10) -2.91 (17.18) 0.59 

EQ-5D-Y-3L (Proxy 2) 
   

59 
(0.69) 

0.86 
(0.07) 

0.91 
(0.09) 

-0.02 (0.12) 0.83 

EQ VAS (Proxy 2) 
   

59 
(0.69) 

91.27 
(7.72) 

90 (12) -5.45 (15.86) 0.06 

Yes: 
      

  

EQ-5D-Y-3L (Proxy 1) 26 
(0.31) 

0.83 
(0.13) 

0.91 
(0.13) 

26 
(0.31) 

0.81 
(0.13) 

0.82 
(0.17) 

0.02 (0.17) 0.32 

EQ VAS (Proxy 1) 25 
(0.29) 

84.12 
(15.27) 

90 (20) 26 
(0.31) 

87.69 
(10.38) 

90 (14) -3.6 (17.17) 0.51 

EQ-5D-Y-3L (Proxy 2) 
   

26 
(0.31) 

0.8 (0.14) 0.82 
(0.17) 

0.02 (0.18) 0.30 

EQ VAS (Proxy 2) 
   

26 
(0.31) 

88.85 
(13.06) 

90 (10) -4.28 (14.91) 0.21 

Household income 
      

  

Less than $75,000: 
      

  

EQ-5D-Y-3L (Proxy 1) 18 
(0.21) 

0.83 
(0.09) 

0.83 
(0.15) 

18 
(0.21) 

0.81 
(0.13) 

0.82 (0.1) 0.02 (0.14) 0.47 

EQ VAS (Proxy 1) 18 
(0.21) 

79.89 
(16.57) 

83.5 (20) 18 
(0.21) 

87.89 
(10.63) 

87.5 (15) -8 (19.14) 
0.12 

EQ-5D-Y-3L (Proxy 2) 
   

18 
(0.21) 

0.8 (0.16) 0.83 
(0.17) 

0.03 (0.18) 
0.88 

EQ VAS (Proxy 2) 
   

18 
(0.21) 

91.22 
(8.89) 

90 (15) -11.33 (15.11) 
0.02 

Greater than $75,000: 
      

 
 

EQ-5D-Y-3L (Proxy 1) 60 
(0.71) 

0.85 
(0.12) 

0.91 
(0.08) 

60 
(0.71) 

0.86 
(0.08) 

0.82 
(0.14) 

-0.005 (0.13) 
0.76 

EQ VAS (Proxy 1) 59 
(0.69) 

86.78 
(13.04) 

91 (22) 60 
(0.71) 

88.07 
(10.05) 

92.5 (14) -1.30 (16.65) 
0.93 

EQ-5D-Y-3L (Proxy 2) 
   

60 
(0.71) 

0.86 
(0.06) 

0.87 
(0.14) 

-0.01 (0.12) 0.45 

EQ VAS (Proxy 2) 
   

60 
(0.71) 

90.05 
(10.36) 

92.5 
(12.5) 

-3.10 (15.26) 
0.24 

Know         

Very well or well        
 

EQ-5D-Y-3L (Proxy 1) 39 
(0.46) 

0.83 
(0.13) 

0.86 (0.1) 39 
(0.46) 

0.82 (0.1) 0.82 
(0.09) 

0.003 (0.15) 0.24 

EQ VAS (Proxy 1) 38 
(0.45) 

81.24 
(15.46) 

78.5 (25) 39 
(0.46) 

86.79 
(10.53) 

90 (15) -5.47 (19.02) 
0.20 

EQ-5D-Y-3L (Proxy 2)    39 
(0.46) 

0.82 
(0.12) 

0.82 
(0.09) 

0.01 (0.17) 0.40 
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EQ VAS (Proxy 2)    39 
(0.46) 

88.41 
(11.19) 

90 (10) -7 (17.29) 0.08 

Extremely well        
 

EQ-5D-Y-3L (Proxy 1) 45 
(0.53) 

0.86 
(0.11) 

0.91 
(0.08) 

44 
(0.52) 

0.86 
(0.08) 

0.91 
(0.09) 

-0.01 (0.12) 0.89 

EQ VAS (Proxy 1) 44 
(0.52) 

89 (11.7) 91 (15) 45 
(0.53) 

89.51 
(9.05) 

90 (10) -0.55 (14.86) 
0.77 

EQ-5D-Y-3L (Proxy 2)    45 
(0.53) 

0.87 
(0.06) 

0.91 
(0.09) 

-0.01 (0.11) 0.98 

EQ VAS (Proxy 2)    45 
(0.53) 

92.16 
(7.81) 

90 (10) -2.98 (13.53) 
0.23 

 
Dyad agreement for EQ-5D-Y-3L (Proxy 1 and Proxy 2) values: 
The agreement using concordance correlation coefficient between self and proxy values 
using EQ-5D-Y-3L was slightly higher for Proxy 1 (0.20) as compared to Proxy 2 (0.17) (Table 
3). A fair and significant agreement was observed between mothers and children (0.28) 
using Proxy 1. In contrast, the agreement between father-child dyads was negligible using 
both Proxy 1 (0.06) and Proxy 2 (0.09). Within each of the following subgroups, a higher 
dyad agreement was consistently observed using both the proxy versions: children aged 8-
10 years, boys, and children with “good” SRH. Also, children with “very good” SRH 
consistently reported lowest agreement with both Proxy 1 and Proxy 2. However, no such 
pattern was observed for children with a long-term condition, low-to-middle income 
household and parents who reported they knew their children well/very well.  

Table 3: Overall and subgroup agreement between self and proxy values using 
EQ-5D-Y-3L (Proxy 1 and Proxy 2)  

 EQ-5D-Y-3L (PROXY 1) EQ-5D-Y-3L (PROXY 2) 

 No. of targets CCC 95% CI CCC 95% CI 

Overall 84 0.20 0, 0.39 0.17 -0.04, 0.37 

Subgroups      

Age group 
 

 
 

  

6-7 yrs 23 0.11 -0.29, 0.48 0.14 -0.2, 0.44 

8-10 yrs 30 0.27 -0.09, 0.56 0.29 -0.07, 0.58 

11-12 yrs 31 0.16 -0.18, 0.47 -0.01 -0.34, 0.32 

Child gender 
 

 
 

  

Girl-child 47 0.17 -0.1, 0.43 0.14 -0.14, 0.4 

Boy-child 36 0.29 -0.02, 0.54 0.23 -0.08, 0.49 

Parent gender 
 

 
 

  

Mother 67 0.28 0.05, 0.49 0.23 -0.01, 0.44 

Father 16 0.06 -0.29, 0.4 0.09 -0.26, 0.42 

Child-Self rated general 
health 

 
 

 
  

Excellent 19 0.11 -0.32, 0.51 0.16 -0.15, 0.44 

Very good 44 0.05 -0.23, 0.33 0.01 -0.25, 0.28 

Good 16 0.26 -0.24, 0.65 0.24 -0.26, 0.63 

Fair 3 0.02 -0.79, 0.8 0.30 -0.36, 0.76 

Long term condition 
 

 
 

  

No 58 0.16 -0.05, 0.36 0.17 -0.06, 0.37 

Yes 26 0.21 -0.18, 0.54 0.14 -0.25, 0.49 

Household income 
 

 
 

  

Less than $75,000: 18 0.22 -0.23, 0.59 0.05 -0.35, 0.43 

Greater than $75,000: 60 0.19 -0.04, 0.41 0.23 0.03, 0.41 
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Know      

Very well or well 39 0.20 -0.11, 0.47 0.13 -0.19, 0.42 

Extremely well 45 0.18 -0.11, 0.44 0.20 -0.06, 0.43 

 

Dyad agreement for EQ-5D-Y-3L (Proxy 1 and Proxy 2) domains: 
Table 4 presents the dyad agreement across domains for both proxy versions of EQ-5D-Y-3L 
along with the 95% confidence intervals. The agreement ranged between good and very 
good for all domains except the “feeling worried, sad or unhappy” wherein a moderate 
agreement was seen using Proxy 1. The highest level of agreement was reported in the 
“walking about” domain (Proxy 1= 0.88, Proxy 2= 0.86). The agreement was similar for all 
domains using the two proxy versions. However, for the “feeling worried, sad or unhappy” 
domain Proxy 2 provided a higher agreement estimate than Proxy 1. 

Table 4: Overall domain-level agreement for EQ-5D-Y-3L (Proxy 1 and Proxy 2) 
 Domains 

 Walking about 
Looking after 

myself 
Doing usual 

activities 
Having 

pain/discomfort 
Feeling worried, 
sad or unhappy 

 AC1 95% CI AC1 95% CI AC1 95% CI AC1 95% CI AC1 95% CI 

Overall 
(N=85) 

          

EQ-5D-Y-3L 
(Proxy 1) 0.88 0.8, 0.95 0.78 0.68, 0.88 0.69 0.57, 0.81 0.68 0.55, 0.8 0.58 0.43, 0.72 

EQ-5D-Y-3L 
(Proxy 2) 0.86 0.78, 0.94 0.81 0.71, 0.91 0.74 0.62, 0.85 0.64 0.51, 0.77 0.70 0.58, 0.82 

Altman’s scale interpretation: Less than or equal to 0.2=Poor, between 0.21 & 0.4=Fair, between 0.41 & 0.6=Moderate, between 0.61 & 
0.8=Good, between 0.81 & 1=Very Good. 

The level of agreement observed within the domains was almost consistent for both Proxy 1 
and 2 versions and is presented in Appendix 1. The “walking about” domain showed very 
good agreement across all subgroups, with boy-children reporting the highest agreement 
level and the youngest age group reporting the lowest. In the domains “looking after 
myself” and “doing usual activities”, overall, the lowest agreement was seen among children 
aged 6-7 years and their parents. 11–12-year-olds reported the highest dyad agreement 
using Proxy 1 for both “looking after myself” and “doing usual activities” and only for 
“looking after myself” when Proxy 2 was used. Girl-child and parent dyads reported the 
highest agreement level for the “doing usual activities” domain using Proxy 2. Children who 
reported an “excellent” SRH had the best overall agreement within the “having 
pain/discomfort” domain while it was lowest but moderate for children from a low-to-
middle income household. The overall agreement in the “feeling worried, sad or unhappy” 
domain was the highest for parents reporting they knew their children extremely well and 
the lowest for “very well/well”. 

Second stage assessment-deliberation: 
Response change post deliberation: 
42 dyads completed the second stage deliberation using the EQ-5D-Y-3L (Proxy 1) measure. 
A response change5 was observed in 32 (76%) of the dyad assessments of the child’s HRQoL 
in one or more domains. As shown in Table 5, during deliberation, almost twice as many 

 
5 Apart from the response shifts mentioned in the results, three children changed their responses in the 
absence of disagreement. This has not been included in the calculation of response shifts as 1) it does not 
reflect the impact of deliberation, and 2) to avoid confusion.  
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children (47%) as parents (25%) agreed to change their responses. However, seventeen 
children (53%) did not change their responses despite the discrepancy. On the other hand, 
three-quarters of parent-proxy respondents (75%) chose to remain with their initial 
responses. When divergences were present, the largest movements in child-self responses 
(12.5%) were observed in the domains “doing usual activities” and “having 
pain/discomfort”, followed by “walking about” and “looking after myself” (9.4%). Only one 
of the 15 children who disagreed with their parent in the “feeling worried, sad or unhappy” 
domain changed their response. In comparison to other domains, a higher proportion of 
response shift (9.4%) among parents was observed within the “having pain/discomfort” and 
“feeling worried, sad or unhappy” domains. Most of the child-self response shift was 
observed as a one-level change in magnitude. A two-level response shift (two level 
decrease) was seen only in the “having pain/discomfort” domain. In the proxy report, whilst 
a one-level change (increase) was observed in only one domain, a two-level magnitude shift 
(decrease) was observed within every other domain where a response shift was reported. A 
detailed profile-level child and proxy responses is provided in Appendix 2.  

Table 5:  Percentage of post-deliberation response shift  with respect to 
direction and level in the presence of child-proxy disagreement within each 
domain 

Domains SELF PROXY 

N -2 -1 0 1 2 -2 -1 0 1 2 N 

Walking about 7 
  

57 43  
  

86 
 

14 7 

Looking after 
myself 

10 
  

70 30  
  

100 
 

 10 

Doing usual 
activities 

16 
 

19 75 6  
  

94 
 

6 16 

Having 
pain/discomfort 

12 
 

17 67 8 8 
 

25 75 
 

 12 

Feeling worried, 
sad or unhappy 

15 
  

93 7  
  

80 
 

20 15 

Total  32   53     25    

The numbers in the second row from -2 to 2 represent all the possible direction and level of shift. The sign determines the direction of 
change, negative for level increase and positive for level decrease (for example, changing response from level 2 to level 1 would have a 
positive sign for level decrease and vice versa), whereas the number represents the magnitude of level change. 0 represents no change in 
response. 

Dyad agreement for EQ-5D-Y-3L (Proxy 1) values: 
Table 6 describes the overall and subgroup agreement for the EQ-5D-Y-3L (Proxy 1) scores in 
the deliberation sub-sample. A statistically significant moderate agreement was observed 
post deliberation (0.50, 95% CI: 0.24 to 0.7) between child-parent dyad after each of them 
deliberated and, if willing, changed, their responses. This was a substantial improvement as 
compared to the fair, non-significant agreement (0.23, 95% CI: -0.07, 0.49) before 
deliberation. Likewise, across all subgroups, the level of agreement increased after 
deliberation relative to before deliberation. Furthermore, none of the subgroups in the 
deliberation sub-sample showed significant agreement before deliberation. However, post 
deliberation, the agreement was statistically significant for the dyad pairs with the following 
characteristics:  6–7-year-olds, 11–12-year-olds, girl-children, mothers, children reporting 
“good” SRH, children with no long-term condition, high income households, and parents 
who reported that they knew their children very well/well. Overall, the best agreement post 
deliberation was found between parents and children who reported a “good” SRH. On the 
other hand, the worst agreement with parents, both before and after deliberation, was 
noted in children who reported a “very good” SRH. 
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Table 6: Overall and subgroup agreement between self and proxy values using 
EQ-5D-Y-3L (Proxy 1) before and after deliberation  

 Before deliberation After deliberation 

 No. of targets CCC 95% CI CCC 95% CI 

Overall 42 0.23 -0.07, 0.49 0.5 0.24, 0.7 
Subgroups      
Age group 

     
6-7 yrs 12 0.09 -0.48, 0.61 0.56 0.02, 0.85 
8-10 yrs 15 0.2 -0.31, 0.62 0.46 -0.04, 0.78 
11-12 yrs 15 0.26 -0.24, 0.65 0.39 0.01, 0.67 
Child gender 

     
Girl-child 23 0.23 -0.18, 0.57 0.55 0.19, 0.78 
Boy-child 18 0.24 -0.21, 0.6 0.32 -0.15, 0.66 
Parent gender 

     
Mother 34 0.3 -0.03, 0.57 0.52 0.23, 0.73 
Father 7 -0.12 -0.75, 0.62 0.51 -0.28, 0.89 
Child-Self rated general 
health      
Excellent 7 -0.05 -0.73, 0.68 0.25 -0.55, 0.81 
Very good 17 -0.13 -0.44, 0.21 0.05 -0.39, 0.47 
Good 13 0.23 -0.32, 0.66 0.63 0.15, 0.87 
Fair 3 0.02 -0.79, 0.8 0.32 -0.91, 0.98 
Long term condition 

     
No 30 0.19 -0.17, 0.5 0.48 0.15, 0.71 
Yes 12 0.16 -0.42, 0.64 0.5 -0.06, 0.82 
Household income 

     
Less than $75,000: 10 0.17 -0.42, 0.66 0.31 -0.35, 0.76 
Greater than $75,000: 29 0.2 -0.12, 0.48 0.48 0.15, 0.71 
Know      
Very well or well 23 0.2 -0.22, 0.55 0.56 0.21, 0.78 
Extremely well 18 0.12 -0.35, 0.54 0.35 -0.11, 0.68 

 

Dyad agreement for EQ-5D-Y-3L (Proxy 1) domains: 
An improvement in the child-parent dyad agreement was observed post deliberation across 
all domains (Table 7). The highest level of agreement was noted within the domain “walking 
about” followed by “having pain/discomfort”, “looking after myself”, “doing usual activities” 
and finally, “feeling worried, sad or unhappy”, with the lowest level of agreement. The only 
domain which showed a significant improvement in agreement was the “having 
pain/discomfort” which improved from good to very good. The agreement in “feeling 
worried, sad or unhappy” and “doing usual activities” domains also improved from 
moderate to good albeit not significantly. 

Table 7: Agreement between self and proxy domain-level HRQoL using EQ-5D-
Y-3L (Proxy 1) before and after deliberation 

 Before deliberation After deliberation Difference in 
agreement 

 AC1 95% CI AC1 95% CI P-value 
Walking about 0.82 0.69, 0.96 0.93 0.84, 1 0.05 
Looking after 
myself 

0.74 0.58, 0.9 0.8 0.65, 0.94 0.33 
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Doing usual 
activities 

0.56 0.35, 0.76 0.66 0.48, 0.84 0.14 

Having 
pain/discomfort 

0.66 0.48, 0.85 0.86 0.73, 0.98 0.01 

Feeling worried, 
sad or unhappy 

0.55 0.35, 0.75 0.62 0.43, 0.81 0.37 

 

Sensitivity analysis: 
The findings using the German EQ-5D-Y value-set indicate similar inter-rater agreements in 
terms of overall HRQoL. The agreement was 0.29 (0.08, 0.47) for the overall sample. In the 
deliberation sample, the post-deliberation agreement was 0.56 (0.31, 0.73), an 
improvement from a fair agreement of 0.29 (-0.01, 0.54). A comparison of the distribution 
of the child-self and proxy reported HRQoL values using the EQ-5D-Y-3L (Proxy 1) measure 
derived from the EQ-5D (Australian adult) and EQ-5D-Y (German) value sets is provided in 
Appendix 3. 

Discussion: 
Previous studies have used a deliberation approach in the valuation of HRQoL with adult 
populations [35, 36]. However, employing a dyad consensus approach in the measurement 
of child HRQoL is very rare. This is the first study to our knowledge to evaluate child-parent 
agreement using the two proxy perspectives for the EQ-5D-Y-3L, Proxy 1 and Proxy 2, in the 
general population via a deliberation approach. Consistent with two previous studies 
examining inter-rater agreement between parents and children [21, 22], this study found 
poor inter-rater agreement among child-parent dyads using both proxy versions. It was 
expected a priori that the overall and domain level HRQoL reports would converge by 
applying a deliberative approach and allowing the informants to consider each other's 
frames of reference for completing the measure. The findings of this study suggest that a 
better inter-rater agreement can be achieved by using a deliberative technique with 
children aged 6-12 years and their parents using the EQ-5D-Y-3L measure.  

In the overall sample, we found that proxies reported slightly higher HRQoL regardless of 
the proxy version used, as measured by preference weighted profiles, than the children 
themselves. However, proxy measures underestimated child HRQoL with a statistically 
significant difference for boy-children and for children reporting a “very good” general 
health on the SRH item. The EQ VAS, which generates HRQoL scores using an overall 
assessment of HRQoL on a 0-100 scale by the child and proxy, consistently yielded higher 
proxy-reported scores regardless of the perspective adopted. In particular, proxies 
overestimated their child’s HRQoL on the EQ VAS when asked to rate it from Proxy 1 
perspective (diff=-3.1, p-value=0.39) and, significantly, from Proxy 2 (proxy-child) 
perspective (diff=-5.1, p-value=0.02). A statistically significant difference in the self and 
proxy VAS scores was also reported in a study by Jelsma and Ramma involving school 
children using the EQ-5D-Y-3L Proxy 2 measure [37]. These findings underscore the fact that 
children apply a different set of internal standards to evaluate their health than parents 
[16]. According to one study, children under the age of 7 may lack the conceptual ability to 
use a VAS [38]. However, as compared to the EQ-5D-Y values, the EQ VAS scores were more 
consistent with the SRH categories especially in the younger age-group.  

The concordance correlation coefficients for the overall HRQoL values between child-parent 
dyads were 0.20 for Proxy 1 and 0.174 for Proxy 2. A significant agreement was observed 
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only between child-mother dyads (0.28, 95%CI: 0.05 to 0.69), whilst the agreement was 
among the lowest for father-child pairs. A study by Perez Sousa et al in children with 
cerebral palsy also reported a higher agreement with mothers than fathers [39]. The 
authors hypothesized that this could be because they spend less time with their children 
than mothers and mothers take bigger role as the primary carer of their children than 
fathers. In this study, we found that mothers had spent significantly more waking time with 
their children in the previous 24 hours prior to the interview.  

Shiroiwa et al. assessed the domain level agreement in Japanese children/adolescents aged 
8-15 using Cohen’s Kappa [40]. Compared with their findings, the agreement as measured 
by Gwet’s AC1 in this study for the domain HRQoL was better (as interpreted on Altman’s 
scale) for all domains except “looking after myself” and “doing usual activities”. Cohen's 
Kappa is more widely used than Gwet's AC as an indicator of inter-rater agreement [21, 22]. 
However, the appropriateness of the Kappa has been questioned [33]. An important 
consideration is whether the estimate of the inter-rater agreement significantly differs 
within the same population measured using the two above mentioned statistics. 

Children in this study were sampled from the general community and thus tended not to 
present with any obvious physical impairment. Therefore, very good child-proxy agreement 
using both the proxy versions was noted for the domain “walking about”. Further, the 
agreement was good in all other domains except for “feeling worried, sad or unhappy” 
(AC1=0.58) when Proxy 1 was used which showed moderate agreement. Despite the 
significant inter-rater agreement for all subgroups, the youngest group of children aged 6-7 
years had the lowest inter-rater agreement of all subgroups within each domain with 
observable attributes, namely, “walking about”, “looking after myself” and “doing usual 
activities”. Larger discrepancies in child-self and proxy reports have been commonly 
observed within this age-group [41]. This has been attributed to either the inability of young 
children to accurately self-report or a reporting different interpretation of the same 
construct [42]. Agreement was observed to be low within the "having pain or discomfort" 
domain if the dyads were from a low-to-middle income household. On the question of how 
well they knew their children, parents who responded "extremely well" showed a higher 
inter-rater agreement (better with Proxy 2 than Proxy 1) in the "feeling worried, sad or 
unhappy" domain than those who reported "very well/well". 

In the second stage, when divergence existed, both the child and the parent were able to 
express their viewpoint and explain their responses. Children re-evaluated their initial 
answers more frequently than parents. As previously reported by Ungar et al. [25], we 
observed that parents helped children to recall events relevant to their responses to the 
questions. In one instance, the child reported no pain or discomfort. After being reminded 
by the parent, however, the child agreed to feeling some pain and changed their response. 
Additionally, we found that children did not align their responses with parental proxy 
reports if they believed that their initial response reflected the 'true' response. The child, in 
the example above, also reported that they were not feeling worried, sad or unhappy, 
whereas the parent responded that the child was a bit worried, sad or unhappy. Whilst the 
proxy report diverged, the child regarded their response as credible and did not alter it. 
These observations warrant a need for further research to investigate the reasons for 
response shifts in more detail. Further research is underway to fully analyse the qualitative 
data to explore the reasons for the shift in child and proxy responses. 
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Post deliberation, we found a statistically significant inter-rater agreement for the overall 
HRQoL and across all domains between the child-parent dyads. Children and parents with 
"good" SRH demonstrated a significant and the highest level of agreement across 
subgroups. Relative to other categories of SRH, this group was characterised by a higher 
proportion of girls, older children (age group 11-12 years), children without current 
illnesses, and parents who reported they knew their children “very well/well”. 
Independently, each of these subgroups had also shown a significant dyad agreement after 
deliberation.  

Consistent with earlier studies evaluating domain level HRQoL agreement using other 
measures such as HUI 2/3 [43-46], the agreement was the low for the less observable 
"feeling worried, sad or unhappy" domain. However, in the deliberation sub-sample a low 
agreement was also noted for the “doing usual activities” domain, which has been 
documented to achieve a better agreement [40, 47, 48]. The deliberation approach resulted 
in a statistically significant improvement in child-parent agreement in the "having pain or 
discomfort" domain. Within this domain, five out of seven responses post deliberation 
increased by one level, suggesting that both the child's and the parent’s perspectives were 
valid when the level of pain or discomfort experienced by the child was underestimated by 
either of the informants.  

It is important to note that prior studies have utilised adult weights to compute child values 
due to the absence of country-specific EQ-5D-Y-3L valuation sets [9, 49]. Given that the EQ-
5D-Y-3L valuation set for Australia is not yet available and our aim is not to assess the 
HRQoL of children in this sample, we used Australian EQ-5D adult weights to calculate self 
and proxy child values [29].The same value set was applied to both child and proxy reports 
such that the values are comparable. In addition, a German value-set was used to check the 
robustness of the analysis. Although the deliberative approach resulted in a higher level of 
agreement between child and parent using the EQ-5D-Y-3L Proxy 1 measure, some 
important factors need to be explored. Further investigation would be undertaken to 
determine the validity of the self-report in this sample. Additionally, the deliberation 
process would be analysed to understand the factors which influence the child and proxy 
perceptions when responses are altered. Since this study sample comprised an overall 
healthy population, we were unable to examine the impact of deliberation with more 
severe levels of HRQoL domains. Therefore, a study using a different population or other 
child-specific utility instruments would provide additional insight into the use of the 
deliberation method to improve inter-rater agreement.  

Conclusion: 
This study has demonstrated that the dyad deliberation approach may improve agreement 
in child-self and proxy HRQoL reports by reconciling disparate accounts of HRQoL by 
children and their proxies. However, there is a need to explore ways of further refining the 
deliberative approach to make it more readily implementable (e.g., online mode of 
administration) since this approach may be resource intensive. Future research should 
investigate child-self and proxy assessment of HRQoL and the potential for the dyad 
deliberation approach to improve agreement in larger and more diverse community-based 
samples and paediatric patient populations. 
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Appendices: 
Appendix 1 . 1 :  Domain level agreement  for  EQ-5D-Y-3L  (Proxy 1) by subgroups.  

  Domains 

  Walking about Looking after 
myself 

Doing usual 
activities 

Having 
pain/discomfort 

Feeling worried, 
sad or unhappy 

Subgroups No. of 
subjects 

AC1 95% CI AC1 95% CI AC1 95% CI AC1 95% CI AC1 95% CI 

Age group            

6-7 yrs  23 0.81 0.61, 1 0.54 0.24, 0.83 0.42 0.1, 0.73 0.75 0.52, 0.98 0.59 0.3, 0.87 

8-10 yrs 30 0.90 0.77, 1 0.82 0.65, 0.98 0.69 0.48, 0.91 0.67 0.44, 0.89 0.62 0.39, 0.85 

11-12 yrs 32 0.90 0.79, 1 0.90 0.79, 1 0.87 0.73, 1 0.64 0.42, 0.86 0.52 0.28, 0.77 

Child gender 
 

          

Girl-child  47 0.82 0.68, 0.95 0.74 0.58, 0.89 0.71 0.55, 0.87 0.66 0.49, 0.84 0.63 0.45, 0.81 

Boy-child 37 0.97 0.92, 1 0.86 0.72, 0.99 0.69 0.51, 0.88 0.72 0.54, 0.9 0.53 0.3, 0.76 

Parent 
gender 

 
          

Mother  68 0.89 0.81, 0.97 0.79 0.68, 0.9 0.68 0.54, 0.82 0.71 0.57, 0.84 0.57 0.41, 0.73 

Father 16 0.87 0.66, 1 0.72 0.42, 1 0.72 0.42, 1 0.62 0.29, 0.96 0.56 0.2, 0.92 
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Child-Self 
rated general 
health 

 
          

Excellent 20 0.84 0.64, 1 0.78 0.55, 1 0.66 0.37, 0.94 0.89 0.73, 1 0.63 0.32, 0.94 

Very good 44 0.91 0.81, 1 0.85 0.73, 0.97 0.85 0.73, 0.97 0.63 0.44, 0.81 0.50 0.3, 0.71 

Good 16 0.87 0.66, 1 0.80 0.54, 1 0.37 -0.04, 0.78 0.70 0.39, 1 0.68 0.37, 1 

Fair 3   -0.33 -0.33, -0.33 0.14 -1, 1 0.61 -1, 1 1.00 1, 1 

Long term 
condition 

 
          

No 59 0.87 0.78, 0.97 0.78 0.65, 0.9 0.76 0.62, 0.89 0.70 0.56, 0.85 0.61 0.45, 0.78 

Yes 26 0.88 0.73, 1 0.79 0.6, 0.98 0.54 0.26, 0.82 0.62 0.37, 0.88 0.49 0.22, 0.77 

Household 
income 

 
          

Less than 
$75,000: 

18 0.82 0.6, 1 0.61 0.3, 0.93 0.68 0.37, 0.98 0.44 0.09, 0.8 0.49 0.16, 0.83 

Greater than 
$75,000: 

60 0.91 0.84, 0.99 0.86 0.76, 0.96 0.72 0.58, 0.86 0.79 0.66, 0.91 0.64 0.49, 0.8 

Know            

Very well or 
well 

39 0.89 0.78, 1 0.71 0.53, 0.89 0.61 0.4, 0.82 0.59 0.38, 0.8 0.43 0.21, 0.65 

Extremely 
well 

45 0.88 0.78, 0.99 0.83 0.71, 0.96 0.75 0.6, 0.91 0.77 0.62, 0.92 0.69 0.51, 0.87 

 

Appendix 1 . 2 :  Domain level agreement  for  EQ-5D-Y-3L  (Proxy 2) by subgroups 
  Domains 

  Walking about Looking after 
myself 

Doing usual 
activities 

Having 
pain/discomfort 

Feeling worried, 
sad or unhappy 

Subgroups No. of 
subjects 

AC1 95% CI AC1 95% CI AC1 95% CI AC1 95% CI AC1 95% CI 

Age group            

6-7 yrs  23 0.81 0.61, 1 0.54 0.24, 0.83 0.48 0.17, 0.78 0.64 0.37, 0.9 0.64 0.37, 0.9 

8-10 yrs 30 0.86 0.71, 1 0.90 0.77, 1 0.74 0.54, 0.94 0.70 0.49, 0.92 0.71 0.5, 0.92 

11-12 yrs 32 0.90 0.79, 1 0.90 0.79, 1 0.90 0.79, 1 0.59 0.36, 0.82 0.74 0.54, 0.93 

Child gender 
 

          
Girl-child  47 0.82 0.68, 0.95 0.94 0.86, 1 0.76 0.62, 0.91 0.64 0.45, 0.82 0.68 0.51, 0.85 

Boy-child 37 0.94 0.86, 1 0.89 0.77, 1 0.73 0.55, 0.91 0.67 0.48, 0.87 0.75 0.58, 0.92 

Parent 
gender 

 
          

Mother  68 0.88 0.79, 0.96 0.83 0.72, 0.93 0.74 0.61, 0.86 0.66 0.52, 0.8 0.71 0.58, 0.84 

Father 16 0.87 0.66, 1 0.72 0.42, 1 0.72 0.42, 1 0.62 0.29, 0.96 0.64 0.31, 0.97 

Child-Self 
rated general 
health 

 
          

Excellent 20 0.84 0.64, 1 0.78 0.55, 1 0.72 0.46, 0.98 0.77 0.53, 1 0.76 0.52, 1 

Very good 44 0.88 0.77, 0.99 0.85 0.73, 0.97 0.88 0.77, 0.99 0.61 0.42, 0.8 0.74 0.58, 0.9 

Good 16 0.87 0.66, 1 0.87 0.66, 1 0.38 -0.01, 0.78 0.70 0.39, 1 0.60 0.26, 0.94 

Fair 3   0.14 -1, 1 0.61 -1, 1 0.61 -1, 1 0.61 -1, 1 

Long term 
condition 

 
          

No 59 0.86 0.75, 0.96 0.82 0.7, 0.93 0.76 0.62, 0.89 0.68 0.53, 0.83 0.70 0.56, 0.85 

Yes 26 0.88 0.73, 1 0.79 0.6, 0.98 0.70 0.47, 0.93 0.56 0.29, 0.83 0.70 0.47, 0.93 

Household 
income 

 
          

Less than 
$75,000: 

18 0.82 0.6, 1 0.68 0.39, 0.97 0.75 0.49, 1 0.42 0.07, 0.78 0.79 0.53, 1 

Greater than 
$75,000: 

60 0.91 0.84, 0.99 0.88 0.78, 0.97 0.76 0.63, 0.89 0.76 0.63, 0.9 0.70 0.56, 0.85 
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Know            

Very well or 
well 

39 0.89 0.78, 1 0.74 0.57, 0.91 0.68 0.49, 0.87 0.55 0.34, 0.77 0.57 0.36, 0.78 

Extremely 
well 

45 0.86 0.74, 0.97 0.86 0.74, 0.97 0.78 0.63, 0.93 0.74 0.58, 0.9 0.8 0.66, 0.94 
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Appendix 2 :  A det ailed descr ipt ion of t he profiles -level differences in t he child and proxy 
rat ings of HRQoL  using t he EQ-5D-Y-3L  (Proxy version 1) before and aft er  deliberat ion in t he 
presence of disagreement .   

No. Child-self ratings Proxy ratings 
Before deliberation After deliberation Before deliberation After deliberation 

1 21111 11111 11112 11111 
2 11211 12211 11112 11111 
3 12221 11221 11121 11121 
4 11111 11111 11112 11112 
5 11122 11121 12112 12112 
6 11111 11121 11121 11121 
7 11111 11111 11112 11111 
8 11111 11111 21221 11221 
9 12222 12222 11122 11122 

10 11112 11111 11111 11111 
11 11212 11212 12322 12222 
12 12111 11111 11112 11112 
13 22221 22221 11112 11122 
14 11111 11211 11211 11211 
15 11211 11111 11112 11112 
16 11111 11121 12122 12122 
17 11111 11111 11112 11112 
18 11121 11121 11111 11121 
19 11211 11211 11111 11111 
20 21212 21212 12111 12111 
21 12122 11222 11222 11222 
22 21121 11111 11111 11111 
23 11232 11212 11112 11112 
24 21121 11221 11111 11111 
25 11111 11111 11112 11112 
26 11121 11221 12211 12211 
27 11211 11211 11112 11112 
28 21211 21211 11111 11111 
29 11111 11111 11112 11112 
30 11111 11111 11112 11112 
31 11121 11121 11111 11111 
32 11121 11121 11111 11121 

The profiles are in order of the EQ-5D-Y domains: "walking about", "looking after myself", "doing usual activities", "having pain or 
discomfort", and "feeling worried, sad or unhappy". 1= No problems, 2= Some problems, 3= A lot of problems.  
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Appendix 3 :  A compar ison of t he dist r ibut ion of t he child-self and proxy report ed HRQoL  
values using t he EQ-5D-Y-3L  (Proxy 1) measure der ived from t he EQ-5D (Aust ralian adult ) 
and EQ-5D-Y (German) value set s.  
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