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Abstract 

Background  The EQ-5D-Y-3L is widely used for measuring and valuing HRQoL in paediatric populations. This mixed 
methods study used the EQ-5D-Y-3L measure and applied a retrospective think-aloud approach to examine the self-
report validity in children of varying chronological age.

Methods  A mixed methods study was conducted in a community-based sample of 39 children aged 6–12 years. In 
a semi-structured interview, children self-completed the EQ-5D-Y-3L and then engaged in retrospective think-aloud. 
Conversations were audio-recorded and transcribed for analysis in NVivo using the Tourangeau four-stage response 
model framework to assess comprehension, judgment, recall, and response mapping issues. Fisher’s exact test 
was used to assess the differences between child-self reported HRQoL across subgroups. The inter-rater agreement 
between child-parent dyads was assessed with CCC for overall HRQoL and Gwet’s AC1 for dimension level HRQoL.

Results  Overall, response issues were detected in n = 18 (46%) children. Comprehension issues were apparent 
in the “having pain or discomfort” dimension where children found it challenging to understand ‘discomfort’. Recall-
related issues were observed where children’s responses were influenced by their typical tendencies (e.g., being 
usually worried) or past incidences (e.g., feeling pain sometimes). Judgement-related issues were the most common, 
particularly in the “doing usual activities” dimension, where children tended to respond based on their self-perceived 
ability to engage in activities rather than health-related limitations. None of the participants were found to have prob-
lems with response mapping. A healthy lifestyle that included diet and exercise was a notable consideration in EQ VAS 
ratings.

The younger age groups had a higher proportion of response issues (6–7 years: 64%, 8–10 years: 62%), compared 
to older children (11–12 years: 20%). Moreover, children with response issues demonstrated significantly lower 
EQ-5D-Y-3L scores (mean = 0.78, se = 0.04) as compared to those without (mean = 0.95, se = 0.02) (p-value < 0.001). 
The overall inter-rater agreement was higher for those without any response issues (CCC = 0.33) than those 
with (CCC = 0.14). Additionally, higher agreement was noted across all the five dimensions in the subgroup 
with no response issues relative to those with.
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Conclusions  Children in the general community may have different perceptions of HRQoL when responding 
to the EQ-5D-Y-3L possibly due to their limited experience with health-related challenges. The retrospective think-
aloud approach adopted highlighted the relatively higher prevalence of response issues in the younger children 
(ages < 11 years), indicating the need for careful interpretation of self-reported HRQoL using the current version 
of the EQ-5D-Y-3L in this population.

Keywords  Child self-report validity, Preference-based HRQoL measure, Retrospective think-aloud approach, Mixed 
methods study, Parent–child agreement

Background
Child health-related quality of life (HRQoL) is an impor-
tant outcome for economic evaluation, quality assess-
ment and epidemiological studies focused in child 
populations [1]. In a review by Chen and Ratcliffe, nine 
validated generic preference-based measures were iden-
tified for application in children and adolescents to 
measure and value HRQoL [2]. The use of child-specific 
HRQoL measures enables children to self-report subjec-
tive aspects of HRQoL that are unique to them [2]. One 
of the most widely applied child-specific preference-
based measures with both self and proxy versions, is the 
EQ-5D-Y-3L, developed by the Euroqol group [2, 3]. The 
EQ-5D-Y-3L has been incorporated in a variety of eco-
nomic evaluations alongside randomised control trials in 
Australia and internationally [4–7].

Proxy-reports of child HRQoL are useful when chil-
dren are too young to self-report [8]. However, a review 
by Wolstenholme and colleagues found that the major-
ity of studies applying preference-based measures used 
proxy-reports of child HRQoL, frequently obtained from 
parents, even for children up to 18 years old [9]. Despite 
these findings, there is a general consensus that children 
aged 8 and above are able to self-report their own HRQoL 
[10, 11]. Consistent with this, the use of EQ-5D-Y has 
been recommended in children aged 8–15  years [12]. 
According to the International Society for Pharmacoeco-
nomics and Outcomes Research (ISPOR) Good Research 
Practices Patient-Reported Outcomes (PRO) task force 
report, the reliability of self-reporting in children aged 
5–7 is unclear [8]. Nevertheless, Varni et  al. have sug-
gested that children aged 5 can self-report their HRQoL 
reliably and validly using an age-appropriate measure 
[13]. Moreover, for 6–7-year-olds, interviewer-admin-
istered measures have been reported to yield reliable 
results [14, 15].

Traditionally, less emphasis has been placed on how 
children interpret and respond to self-report dimensions 
within HRQoL measures, with greater attention given to 
establishing the psychometric properties of newly devel-
oped measures. Typically, when evaluating the psycho-
metric properties of a measure, its validity, reliability, 
responsiveness, acceptability, feasibility, and consistency 
are assessed [3, 16, 17]. While these properties can 

provide critical insights, they may not offer a complete 
picture of the self-report reliability in young children. 
Furthermore, a wide range of studies, including those 
focussing on psychometric validation [18–21] and pop-
ulation health assessments [22–24], often include pre-
dominantly healthy children from the general population 
either as sole participants or as comparators. Therefore, 
to ensure that the child’s self-reports are valid, it is essen-
tial to examine whether children, especially those from 
the general population, can understand the concepts con-
veyed by HRQoL dimensions and provide meaningful 
responses [25].

Bevans et  al. suggest that cognitive interviews with 
children can assist in measuring their cognitive capacity 
and provide evidence of their understanding of HRQoL 
dimensions [26]. Cognitive interview methods such 
as the think-aloud, which involves articulating one’s 
thoughts while engaging in a task (concurrent) or after 
task completion (retrospective), are key tools for assess-
ing the quality of responses and for determining whether 
the HRQoL measure is generating the intended informa-
tion from the respondents [27, 28]. Cremeens et al. con-
ducted a qualitative study using think-aloud in the USA 
to investigate how children, aged 5–9 years, understood 
and responded to questions in the TedQL [29], a generic 
measure of quality of life for children aged 3–8  years 
[25]. Their findings suggested that older children  (7-9 
years) had a better understanding and interpretation 
of the TedQL items than younger children  (5-6 years) 
[25]. While cognitive interviews have been conducted in 
other countries with children and adolescents to assess 
their understanding of HRQoL measures, specifically 
non-preference based [30, 31], there is limited qualita-
tive research in Australia exploring how children com-
prehend and respond to child-specific preference-based 
measures for HRQoL.

A previous systematic review reported a low level 
of agreement between child-self and proxy reports of 
HRQoL using preference-based HRQoL measures [32]. 
However, the extent to which this discrepancy arises 
from difference in the understanding of HRQoL dimen-
sions remains underexplored. To address this gap, the 
aims of this study were twofold: 1) to assess the self-
report reliability of responses to the EQ-5D-Y-3L in a 
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community sample of school-aged children (6-12 years) 
and 2) to determine the impact of response issues on 
child self-reported HRQoL and inter-rater agreement 
between the child and a parent proxy assessor.

Methods
Study design
This study used a convergent mixed method design to 
gain a comprehensive understanding of child-self report-
ing of HRQoL by drawing on the strengths of both 
quantitative and qualitative methodologies with equal 
emphasis given to both [33]. Integration was achieved 
at the data analysis stage by using a data transforma-
tion model which utilises the quantified qualitative data 
in the analysis [33]. In addition, the study reported the 
qualitative findings to further elaborate on the integrated 
results.

Participants
An independent social research company facilitated par-
ticipant recruitment for this cross-sectional study. An 
invitation letter with the details of the study was sent 
to eligible parent–child dyads. To achieve broad rep-
resentation of the general population, the sample was 
selected using a stratified random sampling method that 
accounted for socio-demographic characteristics, and 
common health conditions amongst child populations 
including asthma, anxiety disorders, conduct disorders, 
depressive disorders, autism spectrum disorders, and 
dental caries [34]. Children aged 6–12  years who were 
able to read and understand English were eligible for 
the study and were invited, along with their parents, to 
participate in a semi-structured face-to-face interview 
in April 2021. The interviews were conducted with a 
researcher at Flinders University, South Australia.

Ethics
Each participating parent provided written informed 
consent, and verbal assent was obtained from the child. 
This study was conducted in accordance with the ethical 
standards laid down in the 1964 Declaration of Helsinki 
and its later amendments. The study was approved by the 
Flinders University’s Human Research Ethics Committee 
(Project ID 4178).

Measures
The study utilised the EQ-5D-Y-3L, a version of the 
EQ-5D-3L specifically adapted for children aged 8 to 
15, as well as its Proxy version 1 (rate child’s HRQoL 
from proxies’ perspective) to assess the child’s HRQoL 
and examine the inter-rater agreement between self 
and proxy reporting of HRQoL [35]. There are five 
dimensions within both versions, including “walking 

about”, “looking after myself ”, “doing usual activities”, 
“having pain or discomfort”, and “feeling worried, sad 
or unhappy” with the recall period limited to ‘today’. 
Respondents can indicate severity on any of the three 
levels of problems (no problems, some problems, a lot 
of problems) for each dimension. Both, the EQ-5D-Y-
3L and its Proxy version  1, also include a visual ana-
logue scale (EQ VAS) allowing respondents to rate the 
child’s overall health status on a scale from 0 to 100, 
with 0 indicating the worst imaginable health and 100 
the best imaginable health.

Since there is currently no value set available for the 
EQ-5D-Y-3L in Australia, the Australian adult general 
population value set for the EQ-5D-3L was applied 
[36]. This value set was applied to both proxy and self 
HRQoL ratings. A previous study in a larger sample 
conducted a sensitivity analysis using the German value 
sets for the EQ-5D-Y-3L against the Australian and 
found no significant difference in both self and proxy 
reported outcomes [37].

Data collection
Children completed the self-report version of the EQ-
5D-Y-3L and a single self-rated general health (SRH) 
item question (“In general, would you say your health 
is poor, fair, good, very good, or excellent?” [38]) on a 
laptop computer via the REDCap (Research Electronic 
Data Capture) software. REDCap is a secure, web-
based application designed to support data capture 
and management for research studies [39, 40]. The on-
screen process of children completing the measure was 
recorded in a video (screen recording) to later replay in 
the qualitative stage of the interview. Simultaneously, 
the parent was asked to complete a hard copy of EQ-
5D-Y-3L (Proxy version 1). The parents were also asked 
to report on the child’s age, gender and long-term 
health condition/s if any.

Following the completion of the questionnaires, 
face-to-face retrospective think-aloud interviews were 
conducted using an age-appropriate interview guide spe-
cifically developed for this study. The retrospective think-
aloud method was chosen as it allows uninterrupted 
completion of the questionnaire by the child and reduces 
the workload during the task [41, 42]. The interviewer 
asked the children to retrospectively think-aloud whilst 
parents wore noise cancelling headphones such that their 
responses were not unduly influenced by any conversa-
tions taking place between the interviewer and the child. 
The recorded video of the child completing the EQ-5D-Y-
3L on the laptop screen was played back to them to assist 
with the process of think-aloud and prompt recollection 
of their responses. This conversation was recorded on a 
voice recorder.
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Data analysis
Qualitative data analysis
Interviews were transcribed verbatim, and the data 
was analysed using NVivo qualitative analysis software 
(release 1.3). The Tourangeau four-stage response model 
framework identified response issues at each of the four 
stages of survey response, comprehension, recall, judge-
ment, and response mapping (Table 1) [43]. This frame-
work was successfully utilised with a think-aloud protocol 
by members of our team to assess the self-report reliabil-
ity of the EQ-5D-5L in older adults with varying levels of 
cognitive impairment and dementia [44, 45].

Two coders (DK and KL) independently coded the 
transcripts and identified response issues in accordance 
with the Tourangeau response model framework. The 
identified issues were then categorised into one or more 
type of response issues, with potential overlap, depend-
ing on the stage at which the response process was 
deemed erroneous. Codes were created based on the per-
ceived source of response issue within these categories. 
The EQ VAS was not coded for response issues under 
the framework; however, an inductive thematic analysis 
was undertaken. Open coding was conducted followed 
by the iterative development and refinement of themes 
to understand perceptions and interpretations of the EQ 
VAS [46]. During the analysis, the codes and findings 
were thoroughly discussed, and any discrepancies were 
addressed through discussion by the research team until 
a consensus was reached.

Quantitative data analysis
Qualitative data, comprising response issues using the 
Tourangeau four-stage response model framework 

were integrated into the quantitative data analysis. 
Data transformation was achieved by converting the 
response issues into numerical variables that indicated 
the type of issue, as detailed in the qualitative analysis 
section. The sample was described using descriptive 
statistics based on the response issues of comprehen-
sion, judgment, recall, and response mapping for the 
subgroups: 1) age-group: 6–7 years old, 8–10 years old 
or 11-age group, 2) presence of long-term condition: 
yes or no, and 3) gender: female or male. A dichoto-
mous variable representing the presence of response 
issue was used.

Data was analysed using Stata 16.1 employing statis-
tical methods appropriate for analysis of non-normal 
data [47]. To evaluate the agreement between raters, 
the concordance correlation coefficient (CCC) was used 
for overall HRQoL [48] due to the skewed sample dis-
tribution [49]. Dimension-level HRQoL was analysed 
using Gwet’s agreement coefficient (AC1). Both CCC 
and Gwet’s AC1 range between −1 and 1. To assess the 
strength of agreement, Altman’s scale was used which 
categorises the magnitude of the coefficient as poor 
(≤ 0.2), fair (0.21 to 0.4), moderate (0.41 to 0.6), good 
(0.61 to 0.8), or very good (> 0.8) [50, 51]. Fisher’s exact 
test was used to explore statistical differences between 
child-self reported HRQoL across subgroups. In this 
study, the statistical significance level was set at 0.05. 
The socio-economic disadvantage of the postal area was 
assessed using the Socio-Economic Indexes for Australia 
(SEIFA) area-decile number. The first six decile numbers 
were categorised as disadvantaged quintiles (quintiles 1 
to 3), while the last four decile numbers were classified as 
advantaged quintiles (quintiles 4 and 5) [52].

Table 1  Tourangeau four-stage response model framework

(Adapted from Lay, K. et al. [45])

Stage Description

Comprehension Involves problems with the interpretation of the HRQoL dimensions, where participants encounter problems understanding 
or have misunderstandings of words, phrases, or response options. Issues may arise due to ambiguous wording or unfamiliar 
terms

Recall Involves problems with the retrieval process, encompassing challenges such as using an incorrect time frame for information 
retrieval and difficulties in recalling relevant information that aligns with the measure’s specified time frame

Judgment Involves problems with assessing the information retrieved, including drawing upon irrelevant information or inadequate eval-
uation, potentially leading to under or over-reporting of health states. This stage is often closely linked to comprehension, as it 
entails the evaluation of recalled information to determine its relevance to the specific question and is influenced by how the 
question was understood in the first place

Response Mapping Addresses issues with the response categories, such as dissatisfaction with the provided options or inappropriate application 
of them (e.g., selecting multiple options when only one is permissible, or reluctance to choose any). It also includes cases 
where the stated answer (verbal protocol data) is misaligned with the chosen answer (survey response data), reflecting a 
disconnection in the final stage of the survey
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Results
Integrated findings
Sample characteristics
Table  2 presents the sociodemographic characteristics 
of the child-parent dyads. A total of 39 children partici-
pated in the interview, with a median age of 9 (IQR = 4) 
years. Females were slightly over-represented, account-
ing for 56% of the participants. Most children reported 
themselves to be in ‘good’ to ‘excellent’ health, with only 
8% reporting ‘fair’ health on the single SRH item. Accord-
ing to parental reports, 28% of the children had one of 
the following conditions: asthma (45%), autism spectrum 
disorder (18%), dental caries (18%), and sleep problems 
(18%). The parents of the children  in the sample had a 
median age of 41 (IQR = 9), and approximately one-fifth 
of the dyads consisted of father-child pairs. When con-
sidering SEIFA area-decile numbers, a lower propor-
tion of respondents resided in postcodes associated with 
relatively disadvantaged quintiles (25%) compared to the 
Australian population.

Response issues by age‑group, presence of long‑term health 
condition and gender
A total of 46% (n = 18) children experienced at least 
one or more response issues. The highest propor-
tion of response issues was observed among children 
in the youngest age-group (6–7  years: 64%), followed 
by the 8–10  year-olds (62%), while  the oldest children 
(11–12  years) had the lowest proportion of response 
issues (20%). As illustrated in Table 3, the most common 
response issues were related to judgement (28%) and 
recall (23%), while comprehension issues were relatively 
less frequent (18%). Comprehension issues were mainly 
observed among the youngest age-group, while judge-
ment and recall issues were predominant in children 
aged 8–10 years.

Table 2  Sociodemographic characteristics of the child and 
parent participants

SEIFA Socio-Economic indexes for Australia
a n = 38 reported
b n = 37 reported

N = 39 % sample

Child age
  Mean (standard deviation) 9.1 (2)

  Median (IQR) 9 (4)

Parent agea

  Mean (standard deviation) 41.1 (5)

  Median (IQR) 40 (8)

Child gender
  Female 22 56

  Male 17 44

Parent gendera

  Female 31 82

  Male 7 18

Child self-rated general healthb

  Excellent 6 16

  Very good 16 43

  Good 12 33

  Fair 3 8

Child long term health condition
  Yes 28 72

  No 11 28

Specific health condition
  Autism Spectrum Disorder 2 18

  Asthma 5 45

  Dental caries 2 18

  Sleep disorders 2 2

Socio-economic condition according to post-codeb

  Relatively advantaged quintile 27 73

  (SEIFA decile 7,8,9,10)

  Relatively disadvantaged quintile 10 27

  (SEIFA decile 1,2,3,4,5,6)

Table 3  Description of response issues by age-group, presence of long-term health condition and gender

Demographic characteristic Comprehension n (%) Judgement n (%) Recall n (%) Total (unique) n (%)

Age group
  6–7 years (N = 11) 5 (0.45) 3 (0.27) 3 (0.27) 7 (0.64)

  8–10 years (N = 13) 2 (0.15) 7 (0.54) 4 (0.31) 8 (0.62)

  11–12 years (N = 15) 0 1 (0.07) 2 (0.13) 3 (0.2)

Presence of long-term health condition
  No (N = 28) 4 (0.14) 7 (0.25) 5 (0.18) 12 (0.43)

  Yes (N = 11) 3 (0.27) 4 (0.36) 4 (0.36) 6 (0.55)

Gender
  Female (N = 22) 2 (0.09) 8 (0.36) 7 (0.32) 10 (0.44)

  Male (N = 17) 5 (0.29) 3 (0.18) 2 (0.12) 8 (0.47)

Total (N = 39) 7 (0.18) 11 (0.28) 9 (0.23) 18 (0.46)
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Overall, there was a potential association between 
age group and response issues albeit the significance 
was only marginal (p-value = 0.08; Fisher’s exact test). 
However, significant differences were observed between 
age-group and two specific types of response issues, 
namely comprehension (p-value = 0.02) and judgment 
(p-value = 0.03).

Children with reported health conditions and male 
children exhibited a marginally higher proportion of 
response issues compared to their respective comparison 
groups, as shown in Table 3. However, these differences 
were not statistically significant.

Relationship between response issues and 1) self‑reported 
HRQoL scores and 2) inter‑rater agreement
Children with response issues had significantly lower 
(p-value < 0.001) EQ-5D-Y-3L scores (mean = 0.78, 
se = 0.04) compared to those with no response issues 
(mean = 0.95, se = 0.02). Table  4 shows the inter-rater 
agreement for the dimension level and overall EQ-
5D-Y-3L scores according to the presence of response 
issues. Poor child-parent agreement (CCC = 0.14, 95% 
CI = −0.31, 0.54) was observed among children with 
response issues, while a higher agreement (CCC = 0.33, 
95% CI = −0.06, 0.63) was observed in children with no 
response issues.

Agreement at the dimension level was lower for all 
dimensions in children with response issues, except 
for the “feeling worried, sad or unhappy” dimension. 
The lowest agreement was observed within the “doing 
usual activities” and “having pain/discomfort” dimen-
sions. Correspondingly, the highest number of prob-
lems reported (Table  5) as well as response issues was 
observed within the “doing usual activities” dimension 
with judgement and “having pain/discomfort” dimension 
with comprehension (Fig. 1).

Response issues by EQ‑5D‑Y‑3L dimensions and EQ VAS‑ 
qualitative findings
Table 6 highlights the key qualitative findings related to 
response issues encountered by children in understand-
ing and responding to the EQ-5D-Y-3L and the EQ VAS.

In the “walking about” dimension, the response issue 
was due to conflation of health-related ability to walk 
with ability to, for instance, walk without tripping or 
unaccompanied by adults. In the “looking after myself” 
dimension, children reported non-health related issues 
such as frustration with clothes or dislike of washing 
themselves. The responses were based on their over-
all patterns of behaviour rather than issues on the day 
of assessment. In the “doing usual activities” dimen-
sion, all judgement related response issues were general 
non-health related inabilities rather than health related 
limitations. Similar to other dimensions, recall related 

Table 4  Inter-rater agreement for dimension level and overall EQ-5D-Y-3L scores by presence of response issues

AC1 Gwet’s Agreement Coefficient, CCC​ Concordance Correlation Coefficient, 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

Walking about Looking after myself Doing usual 
activities

Having pain/
discomfort

Feeling worried, 
sad or unhappy

Overall

AC1 (95% CI) AC1 (95% CI) AC1 (95% CI) AC1 (95% CI) AC1 (95% CI) CCC (95% CI)

Overall sample 
(N = 38)

0.83 (0.69, 0.97) 0.74 (0.56, 0.91) 0.63 (0.43, 0.84) 0.61 (0.41, 0.82) 0.57 (0.35, 0.78) 0.28 (−0.03, 0.54)

No response issue 
(N = 21)

0.9 (0.75, 1) 0.85 (0.66, 1) 0.85 (0.66, 1) 0.73 (0.49, 0.98) 0.53 (0.23, 0.84) 0.33 (−0.06, 0.63)

Some response issue 
(N = 17)

0.74 (0.46, 1) 0.59 (0.25, 0.92) 0.33 (−0.07, 0.72) 0.45 (0.09, 0.82) 0.61 (0.29, 0.94) 0.14 (−0.31, 0.54)

Table 5  Frequency of problems reported with the child self-report version of the EQ-5D-Y-3L

Dimensions No problems
n (%)

Some problems
n (%)

A lot of problems
n (%)

Walking about 33 (0.87) 5 (0.13)

Looking after myself 33 (0.87) 5 (0.13)

Doing usual activities 29 (0.76) 9 (0.24)

Having pain/discomfort 27 (0.71) 10 (0.26) 1 (0.03)

Feeling worried, sad or unhappy 32 (0.84) 6 (0.16)
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problems were identified when children responded based 
on their general behavioural tendencies or specific events 
outside of the recall period.

Comprehension issues were predominant within the 
“having pain or discomfort” dimension wherein there 
was a lack of understanding of ‘discomfort’ or ‘pain and 

discomfort’ was interpreted to mean ‘emotional pain’. The 
judgement related response issue within this dimension 
was related to the concept of health. For example, one 
child said they did not have ‘pain or discomfort’ as they 
‘work on their health’. Only a few response issues were 
identified within the “feeling worried, sad or unhappy” 

Fig. 1  Response issues within EQ-5D-Y-3L dimensions

Table 6  Selected quotes from the qualitative analysis of response issues by EQ-5D-Y-3L Dimensions, Participant Age, and Selected 
Responses

Quote Dimension Age of 
Participant

Selected Response

“because, sometimes when I walk, it hurts, over here sometimes” Walking About 8 yrs Some problems

“Sometimes I make like mistakes in like – sometimes in sports games I make 
a mistake about tripping or accidentally hurting by bumping because in – 
we play basketball sometimes and once we were playing and I accidentally 
bumped into someone and made them fall and I helped them up though”

Doing Usual Activities 9 yrs Some problems

“Because I sometimes when – like it’s really hard to figure stuff out… I meant 
like when I’m doing maths and stuff”

Doing Usual Activities 8 yrs Some problems

“I don’t have pain or discomfort, because I usually always fit in, and no-one 
forces me to not do that stuff, like be rude to me…”

Having Pain or Discomfort 7 yrs No problems

“Discomfort, I thought it means you’re not comfortable with all your friends talk-
ing behind your back. That’s what I thought it meant”

Having Pain or Discomfort 8 yrs No problems

“Well, I’m not like – no-one’s really happy all the time. But I wouldn’t say that I’m 
sad all the time, I’m just at a normal, maybe some things might have made me 
upset, like small petty things”

Feeling Worried, Sad, or Unhappy 11 yrs Some problems

“Yeah. I’m not like the happiest, but I’m not upset – just like pretty good, I’m 
feeling”

EQ VAS 11 yrs Rating: 71

“Like I could be healthier with my choices of eating and stuff, and I could 
do – eat more healthier things and do more healthier things. But I’m not really 
unhealthy. I don’t eat heaps of chocolate and not much vegetables and fruit. 
I still do quite a few – I do basketball for a few hours a week and stuff. I still 
do exercising and stuff”

EQ VAS 11 yrs Rating: 75
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dimension, mostly related to recall (e.g., recalled their 
inclination to worry).

A common theme emerging from the EQ VAS ratings 
was the association of the concept of health with emo-
tional wellbeing and lifestyle. Children considered their 
emotional health or healthy habits such as eating fruits 
and vegetables and exercising when completing the EQ 
VAS.

Discussion
Despite its ubiquitous use, research exploring how chil-
dren understand and interpret the items in the EQ-5D-Y 
is limited [22, 53–58].  This study aimed to address this 
gap in the literature by investigating the response pro-
cess in children aged 6–12  years who self-completed 
the EQ-5D-Y-3L. Using the Tourangeau four-stage 
response model, the findings indicated that the response 
process varied depending on the age group, with chil-
dren ≤ 10 years of age demonstrating a higher proportion 
of comprehension, judgement, and recall related issues as 
compared to older children.

Wille et  al. conducted a multinational study to adapt 
the EQ-5D-Y-3L from the adult EQ-5D-3L [59]. They 
found that the items were well accepted and generally 
comprehensible in a predominantly healthy sample of 
children and adolescents aged 8–18 years. Nevertheless, 
the major challenge identified by the study was children’s 
difficulty distinguishing between health-related impair-
ment and age-related inability [10]. The findings of a 
South African study by Amien and colleagues also indi-
cated younger children (ages 5–7 years) reported a signif-
icantly higher frequency of problems with “looking after 
myself” as compared to older children (ages 8–10 years), 
primarily due to their need for assistance, which was 
unrelated to a medical condition [60]. In this study, only 
two children, ages 8 and 11 years, respectively, reported 
problems with “walking about” and “looking after myself” 
due to age-related independence/limitation. However, 
in a similar vein, a predominant issue identified in this 
study was judgement related, particularly for “doing usual 
activities”. Children responded thinking about their non-
health related ability to perform the task, rather than 
their health-related limitations. More specifically, they 
reported problems if they considered their general limita-
tions in relation to athletic or academic performance in 
comparison to other children. This is consistent with the 
findings of Cremeens et  al., who reported that children 
frequently used social comparisons to judge their own 
ability to perform certain tasks [25].

Children also considered their emotional well-being 
when responding to “having pain and discomfort” and 
their overall health using the EQ VAS. Children tended 
to associate the word ‘discomfort’ with emotional 

discomfort. Amien et al. reported that children may not 
be familiar with the word “discomfort”; however, in their 
study, this lack of familiarity did not affect their under-
standing of the question being asked [60]. A previous 
study in the USA found that school-age children (aged 
5–11  years) associated the term “healthy” with behav-
iours such as eating fruits and vegetables [11]. In this 
study, children also considered a “healthy” lifestyle, which 
included diet and exercise, when evaluating their overall 
health using the EQ VAS. They also considered their level 
of happiness, an indicator of quality of life [61], when 
evaluating their overall health.

The EQ-5D-Y requires the child to report their health 
status ‘today’. In their review, Arbuckle et. al state that 
children under the age of 6  years may have limited 
introspective abilities and struggle with distinguishing 
between past, present, and future [62]. In this sample, 
while many children did understand that they had to 
report their health status ‘today’, recall issues were iden-
tified mainly with “having pain/discomfort”. Specifically, 
it was observed that some children based their responses 
on past experiences of pain or discomfort, even if they 
were not experiencing any pain or discomfort the day 
of the interview. Future investigations comparing child 
specific HRQoL measures with different timeframes 
(e.g., EQ-5D-Y and the PedsQL™) considering children’s 
developmental capabilities and potential recall biases 
may be needed to provide deeper insights into children’s 
responses to HRQoL assessments.

Most importantly, this study found that the presence of 
response issues was associated with lower self-reported 
HRQoL scores. Whilst child self-reported HRQoL did 
not vary by the presence or absence of long-term health-
condition/s, it was found to vary by response issues; chil-
dren with identified response issues reported a lower 
HRQoL overall compared to the sub-group with no 
response issues (mean difference = 0.17, se = 0.04). It is 
possible that this lower reported HRQoL may result from 
incorrect interpretation and response to the HRQoL 
dimension/s themselves, rather than actual health-
related limitations. Similarly, dimension level child-par-
ent agreement was lower in the sub-group with identified 
response issues (relative to the children with no identi-
fied response issues) for all dimensions, except “feeling 
worried, sad or unhappy”. The higher level of agreement 
within this dimension may be attributed to the reason 
for the response issues. Meaning, children reported on 
their general tendency to worry which likely would have 
also been the same reasoning guiding the parent’s proxy 
response resulting in a higher level of agreement.

The main limitation of this study was that the children 
in the sample were from the general population and may 
not have had experience or understanding of the impact 
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of health conditions on the dimensions included in the 
measures used. However, this cohort is often used in 
research-related (e.g., studies relating to psychometric 
validation of measures validation [18–21] and popula-
tion health assessments [22–24]), making these findings 
particularly relevant. Prior studies have investigated the 
reliability and validity of self-reports in children as young 
as 5 years of age using only quantitative analysis [13–15, 
63]. However, this study provides valuable insights into 
the reliability of self-reported EQ-5D-Y-3L responses 
and inter-rater agreement in Australian children using a 
mixed methods study design.

Conclusion
This study aimed to examine the validity of children’s 
responses when self-reporting their HRQoL using the 
EQ-5D-Y-3L and its impact on the HRQoL scores and 
inter-rater agreement. The findings highlighted that 
younger children (particularly children aged 6–7  years 
and 8–10  years) may face several challenges in their 
understanding and comprehension of the HRQoL dimen-
sions relative to older children (aged 11–12 years). These 
challenges may result in younger children self-reporting 
a lower level of HRQoL and inconsistencies with paren-
tal proxy reported HRQoL, which are not solely based on 
the actual quantification of health-related impairments 
intended to be captured by the measure.
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