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ABSTRACT 

Background: The application of child-specific preference-based measures to assess Health-

Related Quality of Life (HRQoL) enables the derivation of utilities (preference weights) for 

incorporating into cost utility analysis of health and social care technologies or quality assessments 

targeted for paediatric populations. Challenges in paediatric self-assessment of HRQoL due to 

developmental and cognitive constraints necessitate proxy-reports alongside or in place of child 

self-reports. This thesis examines the inter-rater agreement between child-self and proxy 

assessments of child HRQoL using generic preference-based measures. The objective is to 

contribute to the existing evidence by focusing on reported measures of agreement in child and 

proxy assessments, particularly in highlighting dimension level discrepancies in addition to overall 

HRQoL.  

Methods: The research methodology commenced with a systematic review, examining the existing 

evidence of agreement between child-self and proxy-reported HRQoL across both overall and at 

the dimension level using generic preference-based measures, the EQ-5D-Y-3L and the CHU9D. 

Subsequent empirical investigations involved two distinct studies. The first study was conducted 

through face-to-face interviews with 85 child-parent dyads, encompassing children aged 6-12 

years. This study utilised a mixed-methods approach, combining quantitative and qualitative 

analyses to gain a comprehensive understanding of the HRQoL assessments. The second study 

was a larger quantitative analysis involving 845 online child-proxy dyads, where participants 

completed the EQ-5D-Y-3L for assessing child HRQoL. 

Results: The systematic review revealed a generally low inter-rater agreement between child-self 

and proxy ratings of HRQoL, particularly in dimensions with less observable attributes such as 

emotional and social well-being. The first empirical study confirmed these findings, showing a 

consistent but low level of overall agreement across child-proxy assessments, with the lowest 

concordance observed in psychosocial health-related dimensions. However, the study also noted 

that adopting a proxy-child perspective resulted in higher agreement for the “feeling worried, sad, 
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or unhappy” dimension in the EQ-5D-Y-3L. Additionally, with the CHU9D, children aged 6-7 years 

had comparable dimension level agreement to older age groups (8-10 and 11-12 years), whereas 

the PedsQLTM showed lower agreement for older age groups in similar psychosocial health 

dimensions. The mixed-methods approach further highlighted that the majority of younger children, 

especially those aged 6-10 years, tended to face significant challenges in reporting HRQoL 

dimensions as intended, leading to disparities with parental proxy reports. These discrepancies 

were not always reflective of actual health impairments but rather indicative of understanding and 

interpretation challenges. The second study’s findings, based on a larger sample, suggested that 

the Australian adult value set for the EQ-5D-Y-3L may provide agreement levels comparable to 

child-specific value sets in assessing HRQoL. 

Conclusions: This thesis is one of the first to comprehensively examine the evidence that relates 

to the level of inter-rater agreement between child-self and proxy-reported child HRQoL, using 

generic preference-based measures. The findings significantly contribute to the methodological 

considerations in measuring child HRQoL, highlighting the complexities in using proxy reports as 

substitutes, particularly for subjective HRQoL, and in the intended interpretations of the dimensions 

by younger child-self reporters. The research underscores the need for enhancing current age-

appropriate HRQoL measures and calls for ongoing research to improve the validity of both self 

and proxy reports. This research is vital for health economists, policymakers, and practitioners in 

paediatric health technology assessment, aiming to ensure that health technologies are evaluated 

accurately, reflecting the true needs and HRQoL experiences of the paediatric population.  
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16D Sixteen-dimensional Measure of HRQoL 
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DCE Discrete Choice Experiment 
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NICE National Institute for Health and Care Excellence 

PBAC Pharmaceutical Benefits Advisory Committee 
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PBS Pharmaceutical Benefits Scheme 
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QALY Quality Adjusted Life Year 

QoL Quality of Life 

QWB Quality of Well-Being Scale 

SD Standard Deviation 

SEIFA Socio-Economic Indexes for Australia 
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VAS Visual Analogue Scale 

  



 

17 

CHAPTER 1: INTRODUCTION 

1.1 Overview 

This chapter introduces the research topic, provides the rationale, and outlines the structure 

of the thesis. It sets the stage for the subsequent chapters by highlighting the importance of 

measuring health-related quality of life (HRQoL) in children and the challenges associated 

with it. 

1.2 Economic perspectives 

The measurement and valuation of child health is a key component of economic evaluation 

for interventions targeted at paediatric populations (from birth to 17 years of age) [1]. 

Regulatory bodies around the world, such as the Pharmaceutical Benefits Advisory 

Committee (PBAC) in Australia and the National Institute for Health and Clinical Excellence 

(NICE) in the UK, require evidence from economic evaluations of child health interventions 

(including new health care technologies, medical devices and pharmaceuticals) to assist in 

making reimbursement decisions and informing health policy [2, 3]. In addition to evidence of 

clinical effectiveness, the adoption of child health interventions needs to be justified by value 

for money considerations, necessitating systematic comparisons that clearly identify, 

analyse, and evaluate the competing interventions in terms of their relative costs and 

benefits [4]. Economic evaluations, defined by Drummond et al. (2015) as the “comparative 

analysis of alternative courses of action in terms of both their costs and consequences”, play 

a pivotal role in providing a framework to inform decisions concerning health or health-

related welfare for both adult and paediatric populations [4]. The PBAC, for example, 

considers evidence derived from economic evaluations when recommending medicines 

eligible for government subsidies under the Pharmaceutical Benefits Scheme (PBS) [5].  
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The economic evaluation process involves the identification, measurement, valuation, and 

comparison of the costs and consequences of competing alternatives [2, 4]. The selection of 

a perspective in economic evaluation significantly influences the costs and consequences 

that are considered and depends on the type of decision-maker for whom the evaluation is 

performed (e.g., payer, healthcare system or society) [4, 6, 7]. In Australia, economic 

evaluations typically adopt the perspective of the healthcare system [5], whereas in countries 

like the Netherlands a broader societal perspective is often recommended [3]. The 

healthcare system perspective focuses on maximising health outcomes within a healthcare 

budget. This perspective, therefore, captures only the resource use and costs borne by the 

healthcare system, excluding non-healthcare-related costs such as travel expenses or 

productivity loss incurred by patients that may fall outside the scope of the healthcare 

perspective [8, 9]. Direct costs in this context include medical costs (e.g., costs of vaccines, 

medications, hospital stays) and non-medical costs that are directly related to healthcare 

delivery (e.g., administrative costs within the healthcare system). 

A broader societal perspective, on the other hand, recognises that health interventions can 

shift costs between sectors and considers the forgone cost of allocating resources to 

healthcare over other societal needs [4, 6]. It includes all healthcare-related costs (including 

costs to access intervention such as travel and accommodation) and may also include 

relevant non-healthcare-related indirect costs such as those related to caregiving or 

productivity changes [8, 10]. For instance, in the case of a childhood vaccination program, 

the healthcare system perspective would include direct healthcare costs including the cost 

of vaccines and their administration, but a societal perspective would also account for wider 

cross-sectorial and longer term benefits, e.g., education gains and increased productivity in 

adult life [11]. Societal perspective, potentially, accounts for the cost-shift between sectors 

but to mitigate omitted variable bias, it is crucial that the costs and consequences considered 

are comprehensive, and that the cost of collecting the information is less than the value of 
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the information obtained [12]. However, the guidelines that outline which costs and 

consequences are relevant with respect to societal perspective vary by the respective 

authoritative health technology assessment (HTA) agencies [10], making consistent 

implementation challenging.  

Depending on the chosen perspective, identified costs, both direct (medical and non-medical 

costs) and indirect (time-related or productivity costs) are measured and valued in monetary 

terms (Australian dollars in this context). The unit of assessment of outcomes, however, 

varies, leading to different techniques in economic evaluation (e.g., Quality-Adjusted Life 

Years (QALYs)). There are five commonly employed techniques used in economic 

evaluations (outlined in Table 1.1) [2, 4]. 

Table 1-1 Economic evaluation techniques. 

Type of 

Evaluation 

Outcome Measurement Outcome variable 

Cost-

Minimisation 

Assumed equivalent N/A 

Cost-Benefit Any benefits associated with the 

alternatives 

Australian Dollars ($AUD) 

Cost-

Consequence 

Multiple relevant outcomes 

associated with the intervention 

Units of the consequences (e.g., Carer 

burden scores, mortality, etc.) 

Cost-

Effectiveness 

Outcome common to alternatives Natural units (e.g., life-years gained, 

infection rates reduced) 

Cost-Utility Life years gained and the quality of 

those years 

QALYs, DALYs, healthy years equivalent 

QALY= Quality adjusted life years, DALY= Disability adjusted life years 
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1.3 Economic evaluation techniques 

Cost minimisation analysis (CMA) compares the costs of interventions presumed to have 

equivalent (producing identical health outcomes) or non-inferior outcomes (producing 

outcomes that are not significantly worse than comparator in terms of effectiveness, within a 

clinically acceptable margin). This allows the comparison of the relative costs of the 

alternatives to identify the least costly option. For this analysis to be valid, there must be 

robust evidence to support that the alternatives considered are equally safe and effective [2, 

4, 13]. Cost benefit analysis (CBA) assesses both costs and outcomes in monetary terms 

(e.g., willingness-to-pay), facilitating comparisons between programs where the net benefits 

exceed the net costs [2, 4, 13]. As outcomes are assessed in monetary terms CBAs facilitate 

the inclusion of wider non-health benefits in cost effectiveness calculations thus appealing 

from a taxpayer's perspective [14].  However, when operating under budget constraints with 

the goal to maximise health outcomes according to societal preferences, the following 

techniques may be used: Cost consequence analysis, Cost-effectiveness analysis (CEA) or 

Cost-utility analysis (CUA) [2, 4, 15]. 

Cost consequence analysis typically evaluates multiple relevant health outcomes such as 

patient satisfaction and access to service, rather than focusing solely on a single outcome [2, 

13, 15]. It presents all the relevant costs and consequences in a tabular format, without 

prioritising them by importance or synthesising costs and outcomes to produce cost 

effectiveness ratios. This allows decision-makers to assign their own values to these metrics, 

which may differ according to local contexts [15]. CEA and CUA, on the other hand, typically 

assess a single outcome, of effectiveness or utility, of interventions relative to their costs. 

CEA measures outcomes in their natural units, which makes it particularly suitable when a 

specific clinical endpoint is the focus, rather than a broader health outcome. This approach is 

advantageous when the clinical endpoint, such as reduction in blood pressure or decrease in 
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mortality rates, is clear and quantifiable [2, 4, 13]. It is also preferred in jurisdictions where 

QALYs, a generic outcome measure, may not be appropriate or recommended (e.g., 

Germany) [16, 17]. Outcomes in CEA are typically quantified using clinical outcomes such as 

infection rates reduced, or units of blood pressure reduced, and the results are presented as 

cost per unit of health effect. This facilitates the calculation of the Incremental Cost-

Effectiveness Ratio (ICER), given by a ratio of the difference in total costs (incremental costs) 

and difference in total benefits (incremental effect) where benefits are measured using the 

main clinical outcome of interest [2, 4, 13, 18]. However, a limitation of CEA is its inability to 

effectively compare interventions that produce different health outcomes, thus often 

requiring a more generic measure of outcome to provide a comprehensive evaluation. 

A variant of CEA, CUA quantifies benefits using a measure of outcome designed to be 

applicable across different health conditions, which facilitates the evaluation of trade-offs 

between the length and quality of life, which is critical in the assessment of healthcare 

interventions [2, 4, 13]. This technique is widely preferred by the HTA agencies [3] and 

predominantly employs QALYs, a composite measure of outcome that combines both gains 

in the quantity and quality of life [2-4, 13, 19]. This allows for comprehensive comparisons 

across interventions that affect various health dimensions e.g. physical health and/or mental 

health related dimensions. Results are typically reported as incremental cost per QALY 

gained [2, 4]. The integration of diverse health outcomes into a unified measure, the QALY, 

will be discussed in more detail in subsequent sections. 

1.4 Measuring health outcomes 

As highlighted previously, the QALY metric integrates two primary elements: the quantity of 

life, generally measured as life expectancy or life-years gained (i.e., reduced mortality), and 

the quality of those life-years (i.e., reduced morbidity), which is adjusted using a set of quality 

weights or utilities or value sets, ranging from 0 to 1, indicating a health state equivalent to 
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being dead (0) to representing full health (1) [2, 4, 20, 21]. This approach to measurement 

was significantly advanced by the seminal works of Klarman and colleagues in 1968 [6], 

followed by Bush et al. [20] and Torrance et al. [22] in 1972, Loomes and Mckenzie in 1989 

[23] and others [24, 25]. These foundational studies led to the formalisation of the term 

QALY, which has since become the cornerstone of HRQoL outcome measurement for 

economic evaluation. QALY not only facilitates comparisons across a wide range of 

interventions but also aligns the value of health interventions with societal preferences when 

the preference weights are elicited from representative members of society [2, 4]. It has 

been proposed as an outcome metric that reflects shifts in a population’s health status, not 

just on an individual level, thereby enabling the assessment of the overall performance of a 

healthcare system [26]. However, to operationalise the concept of QALY, it is necessary to 

measure and value HRQoL. The measurement of HRQoL involves a comprehensive 

assessment of all components that constitute HRQoL, typically using validated preference-

based instruments such as the EQ-5D or the SF-6D, to describe the health states. The 

valuation of quality of life involves the assignment of preference weights through the 

application of a value set for different health states defined by the instrument [2, 4]. 

1.5 Measurement of HRQoL 

The World Health Organisation defines health as “a state of complete physical, mental and 

social well-being and not merely the absence of disease or infirmity” [27]. The widespread 

adoption of this definition of health has resulted in a paradigm shift in healthcare to 

encompass outcomes beyond the traditional clinical measures. This is particularly important 

as many health issues extend beyond mere life or death situations, with the burden of 

chronic diseases being high in many countries [28], necessitating a more comprehensive 

measure [29-31]. This led to the introduction of the concept of QoL incorporating the 

patient’s viewpoint into clinical and health-related decisions, thereby complementing 
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objective assessments with a subjective dimension that reflects an individual’s overall 

experience [29, 30]. This implies that an individual’s perception of their quality of life will be 

influenced by their environment and personal experiences [32]. However, QoL is a broad 

term that can encompass non-health-related aspects such as material, economic and 

political evaluations, making it less specific for health-related assessments [33].  

In the context of health economics, the maximisation of HRQoL, a subset of QoL, from the 

perspective of patients and the general public is particularly important. HRQoL focuses 

specifically on a person’s well-being across different attributes that are influenced by or can 

influence one’s health status directly [33]. HRQoL is a multi-dimensional measure that 

includes mental and social aspects, in addition to physical well-being and functioning. As 

defined by Patrick and Erickson (1993), HRQoL is "… the value assigned to duration of life as 

modified by the impairments, functional states, perceptions, and social opportunities that are 

influenced by disease, injury, treatment, or policy” [26]. It represents a key component of 

evaluating health outcomes to determine the value of health technologies, and a crucial 

indicator for appraising their quality [2, 34]. 

In health economics, HRQoL can be measured using direct or indirect methods. Direct 

methods involve directly asking individuals to assess their own health on the QALY scale 

through application of techniques such as the standard gamble (SG) or time trade-off (TTO) 

[4, 13, 35]. These methods are often complex and require substantial time to administer 

(discussed in more detail below). A frequently employed alternative involves using indirect 

methods that utilise established instruments, such as the EQ-5D [36] or the Health Utilities 

Index (HUI) [37, 38], to measure HRQoL. A preference-weighted scoring algorithm (value 

set) is then applied based upon general population values attached to health states in the 

descriptive system pertaining to the instrument facilitating the calculation of QALYs 

(discussed in more detail below) [2, 4].  
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Patient-Reported Outcome Measures (PROMs) which evaluate HRQoL, offer a 

comprehensive classification of health states across multiple dimensions or attributes. Each 

dimension includes distinct levels of severity that are both mutually exclusive and collectively 

exhaustive, offering detailed health profiles for individuals [4, 21]. Respondents indicate their 

health status by selecting the appropriate level within each dimension. The aggregation of 

these selected levels across all dimensions defines the respondent's current health state. In 

addition, the dimensions also capture disaggregated details about patient experiences, 

including specific areas of improvement and decrement. As previously mentioned, measures 

that facilitate the calculation of preference-weights associated with each unique health state 

are referred to as preference-based measures (PBMs). With the PBMs, the health states 

described in the descriptive system are synthesised into a single numerical value using pre-

existing (or off-the-shelf) preference-weights or value sets. These value sets are typically 

developed at a country specific level to represent the preferences of the general population 

(usually adult) for different health states using one or more of the direct valuation methods 

outlined below, such as the SG, TTO, VAS or DCE [2]. Preference weights are allocated to 

each level across the dimensions of the classification system and are subsequently 

aggregated as specified to derive a utility value for each potential health state [35].  

1.6 Valuation of HRQoL 

The valuation of HRQoL is generally rooted in the concept of utility, prevalent in both 

economics and philosophy [2, 4, 13, 21, 39]. It is defined as ‘a cardinal measure of the 

preference for, or desirability of, a specific level of health status or specific health outcome’ 

[40], thus, emphasising individual’s desirability of a particular health outcome. In health 

economics, this concept is operationalised through a utility framework that accounts for 

individual preferences, thereby ensuring that health outcomes are assessed not just in terms 

of clinical outcomes but also in terms of their impact on quality of life. Within this framework, 
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any variation in health or function is mirrored by corresponding changes in an individual’s 

health state utility, reflecting both positive outcomes (utility) and negative outcomes 

(disutility) over a defined intervention and follow up period [4, 21]. To facilitate quantitative 

assessment, health state utility or utility is indexed on an interval scale of 0-1 (where 0 is 

equivalent to being dead and 1 is equivalent to full health). Health states considered worse 

than being dead can be assigned negative values (and are often unbound or restricted to -1 

for meaningful statistical analysis) [2, 4].  

1.6.1 Valuation methods 

Commonly used valuation approaches for health state utility assessments are Standard 

Gamble (SG) [41], Time-Trade Off (TTO) [42], Visual Analogue Scale (VAS) [2, 4] and 

Discrete Choice Experiments (DCE) [43, 44].  

1.6.1.1 Standard Gamble (SG) 

The theoretical background of SG is based on Von Neumann and Morgenstern utility theory, 

commonly known as expected utility theory, which aligns with economic theories of decision-

making under uncertainty. By involving choices under uncertainty, SG reflects real-world 

decisions where individuals often face risks. SG captures individual preferences and risk 

attitudes, providing an individual measure of utility [2, 41]. SG requires respondents to 

choose between a certain (intermediate) health state and a gamble between full health (or 

state better than the intermediate state) and death (or state worse than the intermediate 

state). The idea is to determine the respondent’s willingness to take a risk (the gamble) to 

avoid a particular health state [2, 41].  

Respondents are given a detailed description of a health state they may experience. This can 

be a chronic condition or a temporary health state. Simply put, respondents are asked to 

choose between living in the given health state for a certain period or taking a gamble with 

two possible outcomes: 1) Full Health: A probability 𝑝 of achieving full health or 2) Death: A 
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probability 1−𝑝 of dying immediately. The probability 𝑝 is varied until the respondent is 

indifferent between the certain health state and the gamble. This point of indifference is used 

to derive the utility value for the health state [2].  

However, SG is cognitively demanding, requiring respondents to understand probabilities 

and make complex decisions involving life and death. Asking respondents to consider death 

as a possible outcome raises ethical concerns, especially in vulnerable populations like 

children. Consequently, proxies, such as parents or caregivers, are often used to assess 

child health state utilities with the SG method [45].  

1.6.1.2 Time Trade-Off (TTO) 

TTO is a widely used method for valuing health states based on decisions made under 

certainty. This method was developed primarily for healthcare as a simpler and more user-

friendly alternative to the SG technique [46]. TTO involves asking respondents to trade off a 

period of time in a less desirable health state for a shorter period of time in a more desirable 

health state, typically full health. Respondents are given a detailed description of a specific 

health state, which may include its impact on physical, emotional, and social functioning. 

Respondents are asked to choose between two options: 1) Living a specified number of 

years (T) in the given health state or 2) Living a shorter number of years (X) in full health. 

The length of time in perfect health (X) is varied until the respondent is indifferent between 

the two options. The point of indifference is used to derive the utility value for the health 

state. The utility value (U) of the health state is calculated as the ratio of the number of years 

in perfect health (X) to the number of years in the less desirable health state (T), i.e., U= X/T 

[2, 4].  

The composite Time Trade-Off (c-TTO) method is an advanced approach used to elicit 

health state utility values. It integrates two methods: the conventional Time Trade-Off (TTO), 

and the ‘lead-time’ or ‘lag-time’ TTO, to elicit health state utilities on a single scale [47]. In the 
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conventional TTO, respondents are asked to trade a specified duration of life (e.g., T=10 

years in EQ-5D valuation studies [48]) in a given impaired health state for a shorter duration 

in perfect health, thus determining the utility value for health states that are preferable to 

death. However, this approach faces challenges when eliciting values for health states that 

are considered worse than dead, i.e., having values less than 0. In these cases, the 

respondent would have to indicate a negative value, which can be conceptually and 

practically difficult. To address this, the lead-time TTO method is incorporated, where an 

initial period of full health is added before the impaired health state or lag-time TTO where 

the additional time in full health is placed after the impaired health state [49, 50]. For health 

states considered worse than dead, respondents trade off years from this additional ‘trading 

time’ in full health for the same duration of the impaired health state to make more 

meaningful comparisons [47]. 

TTO is relatively straightforward for respondents to understand, as it involves making direct 

trade-offs between longevity and health quality [2, 42]. However, TTO requires respondents 

to think about abstract concepts such as future time preferences and trade-offs [2], which 

can be challenging for some individuals, particularly children. And again, asking individuals 

to trade off life expectancy can raise ethical issues, especially when dealing with vulnerable 

populations like children or individuals with severe health conditions.  

1.6.1.3 Visual Analogue Scale (VAS) 

The VAS, or a rating scale, is a line of a specified length with interval properties and clearly 

defined endpoints. These endpoints are anchored with verbal descriptors that describe the 

extremes of the attribute being measured, such as “best imaginable health” and “worst 

imaginable health”. Respondents mark their position on the line to indicate their perceived 

value of a given health state, typically with numerical values assigned to different points on 

the scale [2, 4]. Unlike SG, the VAS does not yield preference-based utility values. Instead, it 

provides a more intuitive understanding of perceived health states by capturing how 
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individuals feel about their health without necessitating the quantification of preferences in 

terms of trade-offs or probabilities. This results in a value function rather than a utility 

function, i.e., measures health gains rather than satisfaction (utility) from the gains [51]. 

Consequently, the VAS values are often mapped onto SG or TTO value using specified 

algorithms to generate utilities [51, 52].  

The simplicity of the VAS, compared to the more complex SG and Time TTO methods, 

makes it less time-consuming and cognitively demanding, leading to higher completion rates 

among respondents [2]. Furthermore, the VAS has been shown to be reliable for use with 

children aged 5 and above, making it a versatile tool in both paediatric and adult populations 

[53].  

1.6.1.4 Discrete Choice Experiments (DCE) 

Unlike the aforementioned approaches (SG, TTO and VAS), DCE is a method used to elicit 

preferences and value health states through ordinal responses, capturing stated 

preferences. DCEs are based on the theory of random utility, which posits that the utility an 

individual derives from a particular option is composed of an observable component (derived 

from attributes) and a random component (derived from unexplained factors) [43, 44]. 

Respondents are presented with a series of hypothetical scenarios, each involving a choice 

between two or more alternatives, each characterised by several attributes. Attributes are 

the key characteristics or dimensions identified of the health state or healthcare service 

being evaluated (e.g., symptom severity, treatment side effects, cost). Each attribute has 

different levels (e.g., mild, moderate, severe). Hypothetical choice sets are created by 

combining different levels of attributes. Each choice set typically includes two or more 

alternatives, and respondents must choose their preferred alternative. Each respondent 

completes several choice tasks, providing data on the relative importance of each attribute 

and the trade-offs respondents are willing to make [2]. Econometric models (e.g., multinomial 

logit models, conditional logit models) are used to analyse the ordinal choice data revealing 
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the latent preference weights, typically expressed on an interval scale. To estimate 

meaningful utilities associated with each attribute level derived from the relative importance 

of each attribute, these weights need to be normalised or rescaled to a QALY scale (0 to 1). 

Common methods for this include using exogenously defined values, such as the observed 

mean value from TTO or SG for specific health states like the ‘worst health state (or the ‘pits’ 

state)’ or ‘dead’ that can be used as reference points for anchoring and transforming the 

utility values for all health states on the QALY scale. Additionally, including the ‘dead’ state in 

DCE and incorporating a dummy variable for it in regression models allows for direct 

rescaling of coefficients to the QALY scale. Alternatively, as suggested by Rowen et al. [54], 

using a mapping approach or hybrid models combining data from both ordinal (e.g., ranking 

or rating scales) and cardinal (e.g., TTO or SG) elicitation techniques may be employed. 

These methods, among others, ensure that the utility values are standardised and 

interpretable within the context of the QALY framework  [2, 54, 55].  

Another technique, within the DCE family, that uses ordinal data for preference elicitation is 

the profile case Best-Worst Scaling (BWS) which allows respondents to identify the most 

(best) and least (worst) preferred options within a set of alternatives. This method involves 

presenting participants with a series of scenarios, each containing a single health profile 

characterised by various attributes. Participants are asked to select the best and worst 

attribute of the health state in each scenario, providing clear preferences that can be used to 

infer the relative importance of different health attributes [2]. The data collected through 

BWS is then rescaled using one of the methods mentioned above by including a survival 

attribute and transformation of values to align with the QALY scale, thereby facilitating 

comparison with other health outcomes [2]. Due to the face-validity and reliability of this 

approach, Ratcliffe et al. successfully utilised the BWS technique in a sample of Australian 

adolescents aged 11-17 years, to generate health state valuations for the Child Health Utility 

9D (CHU9D) [56]. 
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1.6.2 Challenges in HRQoL valuation 

In general, QALYs are considered to be a good approximation of utilities (i.e., individual 

preferences) [4], but may depend on the valuation technique as there is some debate in the 

literature regarding the extent to which the preference elicitation techniques (SG or TTO) 

accurately measure utility [51, 57, 58]. These methods help to quantify how changes in 

health contributes to overall well-being by asking the respondents to make a choice or trade-

offs between health and other factors that contribute to their utility (i.e., opportunity costs) or  

VAS values [2]. For example, the SG method values health improvements based on the 

degree of risk (usually the risk of immediate death) a person is willing to take. It assumes that 

utility decreases as the risk increases. The TTO method values health improvements based 

on how many years of life expectancy a person is willing to give up, assuming that utility 

increases with longer life expectancy. While DCE involves asking participants to choose 

between multiple scenarios that describe different health states with various attributes, and 

then make decisions based on their preferences. However, none of these techniques can be 

considered as a ‘gold standard’ [2].  The preference-elicitation methods such as SG and TTO 

can be influenced by probability weighting (overweighting small probabilities or 

underweighting large ones) and loss aversion (preference for avoiding losses over acquiring 

gains) [59]. In addition, the TTO method may be contaminated by scale compatibility 

(tendency to respond in a way that fits the scale, i.e., more weight is attached to duration 

than health state being valued) and utility curvature (the decreasing value of additional life 

years as more years are added), and often fails to account for time preference (preference 

for immediate benefits over future ones). Moreover, for the VAS, if the end points are not 

well defined it may lead to a lack of comparability between individual responses. It is also 

prone to end-point bias (where health states at the extremes of the scale are perceived as 

more disparate than they are) and context effects (where the rating of one item is influenced 

by the level of other items being valued). DCEs, while avoiding the influence of risk aversion 
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or time preferences, can be complicated by the complexity of the choice tasks and the 

framing of questions, potentially leading to inconsistent preferences. Given these biases, the 

results from these methods may not align consistently with one another [2, 60]. Therefore, 

they are often used alongside other valuation methods to provide complementary 

information, offering a more complete picture of individual health state valuations [61-63]. 

Regardless, QALYs reflect health gains and serve as a valuable summary measure of health 

status [51, 64].  

The valuation of HRQoL, as expected, is underpinned by value judgments, necessitating 

decisions about what qualifies as a health benefit or an increase in utility. This leads to the 

critical question of whose values should be applied to value health states: those experiencing 

the health states themselves (individual values) or those of the general public for 

hypothetical health states (social values) [65]. Additionally, the valuations may also depend 

on age and ethnicity [66], the cultural context [67] or the country of residence [68] of the 

individual performing the valuations. Although this discussion is essential, it is beyond the 

scope of this thesis. There is a significant issue in using adult values versus child-specific 

values in the valuation of child HRQoL. Evidence indicates that these values differ markedly, 

leading to variations in the child QALY calculations [69, 70]. This can lead to discrepancies in 

the child health states reflecting societal preferences, thereby potentially misguiding 

resource allocation and policy decisions related to child health. However, to the extent that 

regulatory authorities tend to stipulate that (adult) general population values are applied to 

value HRQoL using established validated preference-based measures, this thesis also 

considers the country-specific general population perspective adopted for the purposes of 

health state valuation. 

1.7 HRQoL measures 
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Measures focused specifically on the HRQoL impacted by a particular disease or condition 

are known as disease-specific or condition-specific measures (e.g., Asthma Quality of Life 

Questionnaire (AQL-5D) [71], Quality of Life Utility Measure-Core 10 dimensions (QLU-

C10D) [72], and the Paediatric Asthma Health Outcome Measure (PAHOM) [73]). 

Conversely, generic measures (e.g., EQ-5D-Y [36]) assess the impact on HRQoL from any 

disease or condition and are not limited to a specific one. Thus, these measures evaluate the 

overall impact on HRQoL and can be applied to any patient group or even to samples from 

the general population. These measures can be self-completed by individuals to describe 

their own HRQoL or by using a proxy informant [2, 4]. For any meaningful measurement of 

HRQoL, the measures must be practical, valid, responsive, and reliable [2, 4, 21, 35]. 

Practical meaning that the measures are easy to use and can be efficiently administered 

without requiring too much time or resources [2]. Validity implies that measures accurately 

capture what they are intended to measure, assessed through measurement properties such 

as content, construct, and criterion validity [74]. Responsiveness indicates that the measures 

are sensitive enough to detect changes in health status over time, even if the changes are 

small [74]. Reliability means that the measures yield consistent results over time (test-retest 

reliability) or across different observers (inter-rater reliability). An important aspect of 

reliability considered in this thesis is the inter-rater reliability, which is the degree to which 

different raters provide consistent estimates of HRQoL ratings [2, 74]. These qualities are 

collectively referred to as the ‘psychometric properties’ of the measures [35].  

1.8 HRQoL measures in children  

Child-specific PBMs are designed to capture the HRQoL of children. These measures use 

societal valuations of different health states to assess the impact of a health condition on the 

child’s health-related well-being [2, 75]. The application of child-specific PBMs enables the 

derivation of utilities (preference-weights) for incorporating into CUA of health technologies 
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targeted for paediatric populations [76]. The descriptive systems of child-specific measures 

are tailored to reflect the unique physical, emotional, and social developmental stages and 

challenges that children experience, distinguishing them from adult measures [75, 77]. Such 

age-appropriate concepts may enable self-completion by children/adolescents, allowing 

them to report their own HRQoL. Typically, the preference-weights for child HRQoL values 

are elicited from adult samples within the general population [77]. However, there are several 

issues noted in literature regarding the valuation of child HRQoL [78]. There remains an 

ongoing debate about whose perspective should be used—whether it should be the 

children/adolescents themselves [56, 79] or adults valuing the hypothetical child health 

states [80]. Additionally, questions persist about whether the perspective adopted (e.g., age 

of the hypothetical child) affects how adults value child health states [69, 81]. These 

considerations are crucial as they may significantly influence the resulting HRQoL values, 

and subsequently QALYs, and their application in CEAs/CUAs. 

Described below are the validated generic PBMs, identified in a previous review by Chen 

and Ratcliffe [77], that have been applied to measure and value HRQoL in children and 

adolescents (see Table 1.2):   

1.8.1 Quality of Well-Being Scale (QWB) 

The QWB scale is one of the earliest generic preference-based measures, initially developed 

for adults and was later adapted for use in children [82]. The QWB-SA, a self-administered 

version, comprises four sections in its descriptive system: chronic symptoms/problems, 

acute physical symptoms, mental health symptoms/behaviours, and the functional 

dimensions of mobility, physical activity, and social/self-care activities. The items define a 

total of 945 health states with preference-weights derived from a sample of US adults 

(N=430) [77, 82].  

1.8.2 Health Utilities Index Mark 2 and 3 (HUI 2 and HUI 3) 
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The HUI comprises two versions: HUI 2 and HUI 3. HUI 2 was initially designed to assess 

long-term outcomes in childhood cancer patients but has since been broadly applied across 

both adult and child populations [38]. HUI 3 is an enhanced version suitable for evaluation in 

both patient and general population health [37]. HUI 2 evaluates seven dimensions: 

sensation, mobility, emotion, cognition, self-care, pain, and fertility (with the fertility 

dimension specifically addressing reproductive health impacts for childhood cancer 

survivors in their adult life), defining 24,000 health states [38]. HUI 3 assesses eight 

dimensions: vision, hearing, speech, ambulation, dexterity, emotion, cognition, and pain 

encompassing 972,000 potential health states [37]. The preference weights for HUI 2 were 

derived from parents acting as proxies for school-aged children (N=194) [38]. In contrast, the 

preference weights for HUI 3 were obtained from a sample of adults from the general 

population aged 16 years and older (N=256) [37].These measures are appropriate for self-

reporting in children as young as 8 years old, while proxy reporting is recommended for 

children aged 5-8 years [77]. 

1.8.3 Sixteen-dimensional Measure of HRQoL (16D) and Seventeen-

dimensional Measure of HRQoL (17D) 

The 16D and 17D are extensions of the adult 15D, specifically designed to measure health-

related quality of life in child populations. The 16D targets adolescents aged 12-15 years, 

while the 17D is designed for children aged 8-11 years. Both instruments encompass 14 

shared dimensions: mobility, vision, hearing, breathing, sleeping, eating, excretion, speech, 

discomfort/symptoms, school/hobbies, friends, physical appearance, depression, and vitality 

[77, 83, 84]. Additionally, the 16D includes mental function and distress, resulting in a total of 

1.5 x 1011 possible health states [83], whereas the 17D incorporates dimensions of anxiety, 

concentration, and learning/memory, defining 7.6 x 1011 possible health states in all [84]. 

These additional dimensions are tailored to address the unique aspects of HRQoL pertinent 

to younger children [84]. The preference weights for 16D were derived from school-aged 
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adolescents aged 12-15 years (N=213) [83]. In contrast, the preference weights for 17D were 

obtained from a sample of parents from the general population valuing for child health states 

(N=115) [84].  

1.8.4 Adolescent Quality of Life-6D (AQoL-6D) 

The AQoL-6D measure, adapted from the adult Assessment of Quality of Life (AQoL) 

measure, builds upon the original four dimensions of the AQoL. The adolescent version was 

developed with contributions from adolescents in Australia, New Zealand, Fiji, and Tonga to 

ensure it is culturally and semantically relevant within the Pacific region. It assesses six 

dimensions: independent living, relationships, psychological health, senses, pain, and coping, 

comprising a total of 20 items and defining 7.8 x 1013 possible health states. A sample of 

adolescents (N=279) from the four countries were utilised to obtain the value set for this 

measure [77, 85].  

1.8.5 EQ-5D Youth Version (EQ-5D-Y) 

The EuroQol group adapted and validated two child-specific measures, the EQ-5D-Y three-

level (EQ-5D-Y-3L) and five-level (EQ-5D-Y-5L) from the corresponding adult EQ-5D 

versions. As with the EQ-5D (3L and 5L respectively) for adults, the EQ-5D-Y includes five 

dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression, with 

wording adapted for use in child populations [36, 86-88]. The EQ-5D-Y-3L has three 

response levels per dimension, describing a total of 243 possible health states [36]. In 

contrast, the EQ-5D-Y-5L has five response levels per dimension, describing a total of 3,125 

possible health states [87]. In addition, the EQ-5D-Y (3L and 5L) includes a Visual Analogue 

Scale (VAS) for indicating the level of health on a scale of 0 to 100, with 0 indicating the 

worst and 100 indicating the best possible health [36, 77, 87]. Although a preference-based 

Australian scoring algorithm for EQ-5D-Y (3L and 5L) is under development, value sets have 

been published for nine countries since the International Valuation Protocol for the EQ-5D-Y-

3L was published (see section 8.4.2 for more details) [89]. The recommended age for self-
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completion for the EQ-5D-Y (3L and 5L) is 8 years and older, while proxy completion is 

advised for children aged 4-7 years [36, 77, 87]. 

1.8.6 Child Health Utility 9D (CHU9D) 

Unlike the other measures, the CHU9D was specifically designed for young people to self-

report. Initially developed for children aged 7-11 years [90], it was later validated for 

adolescents aged 11-17 years [91]. It includes nine dimensions: worried, sad, pain, tired, 

annoyed, schoolwork/homework, sleep, daily routine, and ability to join in activities. The 

CHU9D defines 1,953,125 potential health states [90]. An adolescent-specific valuation of the 

health states obtained using a sample of Australian adolescents aged 11-17 years (N=590) is 

available [56]. 

1.8.7 Adolescent Health Utility Measure (AHUM) 

The AHUM is a recently developed generic PBM developed for adolescents, with its 

dimensions based on concepts from EQ-5D and SF-6D, literature reviews, and feedback 

from children with Hunter syndrome and their caregivers. It assesses six dimensions: self-

care, pain, mobility, strenuous activities, self-image, and health perceptions, constituting 

16,800 potential health states in total. The health state valuation was derived from a sample 

of UK adults (N=312) from the general population. Although designed for adolescents, 

AHUM can also be applied with adults, providing a flexible tool HRQoL assessment across a 

wider age range [77, 92]. 
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Table 1-2 Characteristics of the generic child-specific preference-based measures. 

Measure Country of 

origin 

Age range Respondent Mode of 

administration 

Recall 

period 

Dimensions/Items Items Response 

levels 

Health 

states 

defined 

Valuation 

sample 

example* 

Quality of 

Well-Being 

Scale 

(QWB) 

USA Not 

applicable 

Self or 

proxy-

reported 

Self or 

interviewer-

administered 

Past 3 

days, not 

including 

today 

3 + 58 symptoms 76 2 to 4 945 US adults-

self from 

general 

population 

(N=430) 

Health 

Utilities 

Index Mark 

2 (HUI 2) 

Canada 5 and above Proxy for 5-

8 years, Self 

for 8+ years 

Self or 

interviewer-

administered 

Current 

(past 1 

week, past 

2 weeks, 

past 4 

weeks) or 

usual 

7 7 3 to 5 24,000 Parents as 

proxies for 

school-aged 

children 

(N=194) 
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Measure Country of 

origin 

Age range Respondent Mode of 

administration 

Recall 

period 

Dimensions/Items Items Response 

levels 

Health 

states 

defined 

Valuation 

sample 

example* 

Health 

Utilities 

Index Mark 

3 (HUI 3) 

Canada 5 and above Proxy for 5-

8 years, Self 

for 8+ years 

Self or 

interviewer-

administered 

Current 

(past 1 

week, past 

2 weeks, 

past 4 

weeks) or 

usual 

8 8 5 to 6 972,000 Adults-self 

from general 

population 

aged 16+ 

years 

(N=256) 

Sixteen-

dimensional 

Measure of 

HRQoL 

(16D) 

Finland 12-15 years Self or 

proxy-

reported 

Self or 

interviewer-

administered 

Today 16 16 5 1.5 x 10¹¹ Adolescents-

self aged 12-

15 years 

(N=213) 

Seventeen-

dimensional 

Measure of 

Finland 8-11 years Proxy for 

below 8 

Interviewer-

administered 

Today 17 17 5 7.6 x 10¹¹ Parents 

rating for 
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Measure Country of 

origin 

Age range Respondent Mode of 

administration 

Recall 

period 

Dimensions/Items Items Response 

levels 

Health 

states 

defined 

Valuation 

sample 

example* 

HRQoL 

(17D) 

years, Self 

for 8+ years 

child 

(N=115) 

Adolescent 

Quality of 

Life-6D 

(AQoL-6D) 

Australia Adolescents Self-

reported 

Self-

administered 

Not 

specified 

6 20 4 to 6 7.8 x 10¹³ Adolescents-

self from 

Australia, 

New 

Zealand, Fiji, 

and Tonga 

(N=279) 

EQ-5D 

Youth 

Version 

(EQ-5D-Y-

3L) 

Europe 8-15 years Self-

reported 

(8+), Proxy 

(4-7 years) 

Self-

administered 

Today 5 5 3 243 Various 

countries 

(international 

child value 

sets based 
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Measure Country of 

origin 

Age range Respondent Mode of 

administration 

Recall 

period 

Dimensions/Items Items Response 

levels 

Health 

states 

defined 

Valuation 

sample 

example* 

on published 

protocol) 

EQ-5D 

Youth 

Version 

(EQ-5D-Y-

5L) 

Europe 8-15 years Self-

reported 

(8+), Proxy 

(4-7 years) 

Self-

administered 

Today 5 5 5 3,125 Valuation 

protocol 

currently 

under 

development 

Child 

Health 

Utility 9D 

(CHU9D) 

UK 7-17 years Self or 

proxy-

reported 

Self-

administered 

Last 

night/today 

9 9 5 1,953,125 Australian 

adolescents-

self aged 11-

17 years 

(N=590) 
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Measure Country of 

origin 

Age range Respondent Mode of 

administration 

Recall 

period 

Dimensions/Items Items Response 

levels 

Health 

states 

defined 

Valuation 

sample 

example* 

Adolescent 

Health 

Utility 

Measure 

(AHUM) 

UK Children, 

adolescents, 

adults 

Self-

reported 

Self-

administered 

Not 

specified 

6 6 4 to 7 16,800 UK adults-

self from 

general 

population 

(N=312) 

Table adapted from Chen and Ratcliffe [77], *The valuation samples presented in this table are illustrative examples and are not exhaustive. Additional value sets, such as the UK value set for the 

CHU9D, may be available for many of these measures. 
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1.9 Challenges in HRQoL measurement in children 

A common theme in the discussion of QoL is consumer sovereignty, a fundamental concept 

in economics that suggests consumers are the best judges of their own welfare [13]. HRQoL 

measures apply this principle to evaluate health programs by enabling individuals to assess 

their own health status. This principle is increasingly applied to children through child-

specific HRQoL measures, recognising the importance of considering their perspectives in 

the measurement and valuation of their own HRQoL [93, 94]. Whilst self-reported child 

HRQoL measures are important, implementing this approach in children presents significant 

challenges and, as a result, guidelines for measuring and valuing children's HRQoL remain 

ambiguous [95].  

In addition, most of the currently available generic child-specific PBMs for self-report have 

been adapted from existing adult HRQoL measures, except the CHU9D and the AHUM [77]. 

This adaptation process often involves modifying language and simplifying content to make it 

more understandable for children. However, the core descriptive systems of these measures 

typically retain an adult-centric perspective, which may lead to methodological issues when 

applied to younger populations. These adult-focused measures may overlook or 

inadequately capture dimensions that are most valuable or relevant to children and 

adolescents, such as aspects of social interaction or school life [96]. Consequently, the 

resultant HRQoL data may not fully reflect the unique experiences and health-related 

concerns of children, potentially compromising the accuracy and validity of these 

assessments in paediatric contexts.  

1.9.1 The child-proxy dilemma 

As discussed previously, CUA, the most prevalent form of economic evaluation, involves the 

comparative analysis of alternative programs to determine the most cost-effective 

interventions where effectiveness is measured and valued according to QALYs as the main 



 

43 

measure of outcome [4]. In general, for child health interventions the HRQoL values 

generated, and subsequently the QALYs, can vary significantly due to several factors such 

as the specific measure used due to difference in the dimensions or attributes they 

encompass, the mode of administration, the valuation method employed, the type of 

respondent and perspective involved in the measurement and valuation process, and the 

age thresholds specified for the measure [97]. The primary focus of this thesis is to explore 

the methodological issues related to the type of respondent utilised in measuring child 

HRQoL and the resulting problem of inter-rater agreement between these respondents. 

Economic evaluations rely on standardised processes to ensure that the comparisons 

between different programs are meaningful and reliable [2, 4]. In the context of child HRQoL, 

the choice between child self-reports and proxy reports (typically provided by parents or 

caregivers) presents a significant methodological challenge. When HRQoL values derived 

from child and proxy reports are not aligned, the standardisation of these evaluations is 

compromised. Currently, there is no universally accepted guideline indicating whether child 

or proxy values should be preferred in such evaluations [98]. The lack of guidance is 

concerning as it introduces variability in HRQoL measurements, thereby impacting the 

reliability of these measures. In the presence of disagreement between child self-reports and 

proxy reports, the resulting QALYs, may not accurately represent the child's actual HRQoL. 

Inconsistent QALYs calculated between child and proxy reports can undermine the validity 

of economic evaluations, affecting the comparability of programs and potentially leading to 

suboptimal policy decisions [97].  

Investigating the inter-rater agreement between child self-reports and proxy reports in 

measuring HRQoL is essential to address these issues. By understanding the degree of 

agreement or disagreement, we can better assess the reliability of the values used in 

economic evaluations. This investigation will contribute to the development of guidelines on 
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the appropriate use of child versus proxy HRQoL values, thereby enhancing the reliability 

and, therefore, comparability of interventions targeted at child populations. 

1.9.2 The case for proxy-report 

According to the International Society for Pharmacoeconomics and Outcomes Research 

(ISPOR) Good Research Practices Patient-Reported Outcomes (PRO) task force report, 

there is insufficient evidence to determine whether self-reporting of HRQoL by children 

under eight years of age is reliable or valid [98]. A recent systematic review reported that 

children with cognitive processing challenges, particularly ADHD, learning disability, speech 

impairments or special health care needs are more likely to have limited self-report capacity 

[99]. Children may also be unable to self-report their own HRQoL due to illness or if they lack 

capacity [100, 101]. In such situation, parents, caregivers, teachers and/or health 

professionals may be required to act as proxies to provide an informed estimate of the 

child’s HRQoL on their behalf [94, 98]. Proxy-reports typically reflect their own perspectives 

to report the child’s HRQoL (proxy-proxy perspective) or represent that of the child (proxy-

child perspective) [77]. In the proxy-proxy perspective, the proxy reports based on their own 

judgment and observations of the child’s health and well-being. In contrast, the proxy-child 

perspective involves the proxy attempting to represent the child’s views. These reports may 

be completed without necessarily consulting or interacting with the child to gather their input 

[77]. 

1.9.3 The case for child-self report 

Although proxy-reports of child HRQoL are useful when children are too young to self-report 

[98], it is important that children are encouraged to self-report their own HRQoL wherever 

possible [102]. It has been shown that children, as young as six years, are able to report on 

their own health when age-appropriate questionnaires are used [103]. More generally, there 

is an emerging consensus that children aged 8 and above are able to self-report their own 

HRQoL [77, 99]. It is well documented that proxy assessments of HRQoL in any population 
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group tend to differ from self-assessments with proxy assessors typically reporting lower 

HRQoL than the person themselves [2, 98, 104, 105]. While proxies can provide valuable 

information about their child's HRQoL, it is important to note that they may not always have 

the same perception as the child [106]. The challenges in assessing child-self and proxy 

reported HRQoL are nuanced and distinct from those in adult populations. In comparison to 

the adult population, the self-reporter in these instances is a child, introducing potential 

disparities in the interpretation of HRQoL dimensions. Such disparities may stem from 

differences in cognitive development stages, where a child’s reasoning may not align with 

that of an adult’s, or contextual factors such as peer influence or social dynamics at school 

[98].  

Among the potential proxies for assessing a child's health-related quality of life (HRQoL), 

such as clinicians, parents, and teachers, parents are often considered the most appropriate 

due to their intimate familiarity with their child's health. However, evidence suggests that 

parental assessment of the child’s HRQoL may be influenced by external factors, e.g. 

parent’s assessment of the child’s HRQoL may be influenced by their own HRQoL [107, 108]. 

While clinicians possess detailed knowledge of a child's physical health conditions and can 

offer valuable medical insights, their limited contact with children outside clinical settings 

restricts their ability to capture the full spectrum of the child's day-to-day experiences and 

emotional states [109, 110]. Teachers, on the other hand, may offer valuable perspectives on 

a child's physical and emotional functioning, particularly within the school environment. 

Despite this, their observations may be limited to the school setting, potentially missing out 

on aspects of the child's home life and personal health [111]. 

1.9.4 Current practices 

A review by Wolstenholme and colleagues found that the majority of studies applying PBMs 

used proxy-reports of child HRQoL, frequently obtained from parents, even for children up to 
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18 years of age [112]. Another systematic review that examined the economic evaluation of 

medical devices in paediatric populations identified seven CUAs that included prospectively 

measured child health state utilities; however, all of these utilities were derived solely from 

proxy reports [113]. Bailey et al. examined the use of child-specific HRQoL in submissions to 

the PBAC for decisions concerning funding of medicines and vaccines. In one of the public 

summary documents, their review noted the PBAC’s concern regarding the use of parent 

proxies to interpret HUI 2 values for children, which created uncertainty in determining the 

cost-effectiveness of interventions [114].  

1.10 Research Questions 

In the light of these challenges, this thesis seeks to address the following research questions: 

1.10.1 What is the level of inter-rater agreement found in existing literature 

between self-reports by children and proxy-reports of child HRQoL? 

Two previous systematic reviews by Khadka et al. and Jiang et al of child-self and proxy 

reported child utilities found that utilities tended to differ with proxies often underestimating 

the child’s HRQoL [115, 116]. Child HRQoL ratings obtained by two different observers, the 

child-self, and the proxy, are likely to differ owing to the differences in their perspectives. 

Therefore, it is also important to determine the extent to which the two raters agree or assign 

the same rating for an item being measured. That is, to report inter-rater agreement 

measures which estimate the strength of agreement between raters [117, 118]. In their 

review of parent-child reports of HRQoL predominantly using the generic non-preference 

based PedsQLTM, Eiser and Varni [106] reported that the level of agreement between parents 

and children may be influenced by several variables. Potential factors identified as 

contributing to limited parent-child agreement included the type of dimension assessed 

[106]. Similar to the findings in the studies assessing self and proxy concordance in the 

reporting of HRQoL within the adult population [119, 120], dimensions associated with 
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objective aspects of health typically showed higher agreement as compared to the more 

subjective (emotional or social) dimensions [106, 115]. Given the discrepancies between 

child and proxy reports, this thesis seeks to explore the inter-rater agreement between 

children's self-reports and proxy reports of HRQoL. This investigation will focus on overall 

HRQoL, as indicated by utility scores for PBMs and summary scores for non-preference-

based measures, as well as HRQoL at the dimension level. 

Jiang et al examined the difference in self and proxy reported utilities in their systematic 

review. However, it is also crucial to evaluate how closely the report provided by the parents 

aligns with the child's self-report, i.e., inter-rater agreement, to determine the extent to which 

the parental-report is representative of the child’s own HRQoL. The systematic review in 

Chapter 2 sought to add to the existing systematic evidence [115, 116] by focusing on 

reported measures of agreement in child and proxy assessments of paediatric HRQoL using 

established generic preference-based measures, highlighting individual dimension level 

differences in agreement in addition to overall utilities. 

1.10.2 How does the proxy perspective influence inter-rater agreement in the 

measurement of child HRQoL? 

The perspective from which HRQoL is valued is an important consideration in the context of 

health technology assessments [88, 121]. Likewise, in the measurement of HRQoL, the 

additional information obtained from various perspectives can contribute to a comprehensive 

understanding of the HRQoL [122] and offer additional methodological rigor by offering 

opportunities for triangulation of perspectives [123]. In adult populations, two previous 

studies conducted using the EQ-5D measures to assess HRQoL have compared the two 

proxy perspectives. One study found no systematic difference between self and proxy 

assessments from the two perspectives by clinicians (physiotherapists) in older hospital 

patients with intact cognition [124]. Another study found a higher inter-rater agreement using 

the EQ-5D-5L proxy-person perspective in an orthopaedic population than when the proxy-
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proxy perspective was adopted [125]. However, to our knowledge, no study to date has 

investigated the inter-rater agreement with respect to the two proxy perspectives in a 

paediatric population. There is a need to determine whether the proxy perspective is useful 

depending on the degree to which it supports or complements information regarding the 

child’s HRQoL (proxy-proxy) or attempts to replicate and substitute for child’s self-

assessment (proxy-child) [122]. This is identified through the difference between the HRQoL 

ratings produced using the two proxy versions, namely, the intra-proxy gap. The inter-rater 

agreement and the intra-proxy gap using the EQ-5D-Y-3L in the community sample is 

explored in Chapter 4. 

1.10.3 How does the age of the child influence the inter-rater agreement in the 

measurement of child HRQoL? 

The age of the child is another important factor that may impact the child-parent agreement 

in the assessment of child HRQoL. However, the role of age is not yet clearly understood 

with inconsistent results reported for different age-groups [106]. A study by Cremeens, Eiser 

and Blades suggested that the age of the child may influence the level of agreement for the 

PedsQLTM and may interact with the specific dimension being assessed [126]. In a sample of 

healthy children aged 5.5-8.5 years, they reported a significant agreement between older 

children (7.5-8.5 years) and parents for overall HRQoL. However, at the dimension level, a 

significant agreement was observed for the younger children (5.5-6.5 years) within the 

physical health dimensions and for the older children within the psychosocial dimensions 

(7.5-8.5 years) [126]. To date the differential effect of age on agreement remains largely 

unexplored, particularly using preference-based measures. Chapter 5 investigates the inter-

rater agreement using two measures, the CHU9D (PBM) and the PedsQLTM (non-preference 

based) across various age-groups in the community sample. The primary distinction 

between the two measures is that the former generates health state utilities [127]. Although, 

it is not possible to calculate utilities for the purposes of applying PedsQLTM in CUAs, the 
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instrument has been widely applied and recognised as a valuable tool for measuring HRQoL 

in a variety of paediatric populations in both clinical and research settings [128].  

1.10.4 How well do children understand the dimensions of HRQoL measures? 

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 developed measures. Typically, when evaluating the 

psychometric properties of a measure, its validity, reliability, responsiveness, acceptability, 

feasibility, and consistency are assessed [129-131]. 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 [132-135] and population health assessments [136-138], often include 

predominantly healthy children from the general population either as sole participants or as 

comparators. This may also be an important consideration in longitudinal studies, where it is 

crucial that changes in health status reflect true changes rather than due to changes in the 

understanding of the HRQoL dimension presented [139]. Therefore, to ensure that the child’s 

self-reports are valid it is essential to examine whether children, especially those from the 

general population, can understand the concepts conveyed by HRQoL dimensions and 

provide meaningful responses [140]. This is examined for the two measures, EQ-5D-Y-3L 

and the CHU9D, using a mixed-method study design in the community sample in Chapter 6 

and 7 respectively. 

1.10.5 What is the minimum age at which children can reliably self-report their 

HRQoL? 

There is considerable variability in the recommended cutoff age for children to complete 

self-report measures of HRQoL. Unlike several other generic non-preference-based 

measures (e.g., KIDSCREEN) [141], which have a lower age limit for self-report starting at 6 

years, the EQ-5D-Y measures (3L and 5L) have been recommended for self-completion by 
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children aged 8 years and above whilst for the CHU9D the recommended age is 7 years and 

older [77]. The minimum age at which children can accurately self-report their own HRQoL 

remains in question. Children aged 8 years and older are generally considered able to 

reliably self-report using HRQoL measures [9] and a number of studies have successfully 

administered the EQ-5D-Y-3L in cohorts of children aged 8-18 years [142-145]. 

Nevertheless, some studies have reported successful administration of the EQ-5D-Y-3L in 

younger populations. For example, Canaway and Frew demonstrated the feasibility and 

acceptability of the interviewer-administered EQ-5D-Y-3L measure in children aged 6-7 

years [146]. In a study involving children aged 6-17 years, Gusi et al. showed the validity and 

reliability of the Spanish version of the EQ-5D-Y-3L [147]. Bray and colleagues also utilised a 

sub-sample of children aged 6-7 years to assess HRQoL in children with impaired mobility 

using measures including the EQ-5D-Y [148]. Therefore, to investigate the minimum age at 

which children can meaningfully self-report their HRQoL, the results from a community 

sample of children aged 6-12 years and their parents comprising the first empirical (Study 1) 

will be analysed. The findings from Study Sample 1 will be detailed in Chapters 4, 5, 6, and 7. 

1.10.6 How does the use of different value sets impact the inter-rater gap when 

utilising the EQ-5D-Y-3L? 

For measures such as the EQ-5D-Y-3L, Australian child-specific preference-weights are not 

yet available. Therefore, researchers and practitioners need to make the decision about 

whether to apply child-specific weights from a different country or whether to apply 

Australian adult weights, thereby maintaining the cultural representation of the sample. 

Presently, there is little evidence available to guide this decision or its impact upon the 

resulting values and the level of inter-rater agreement between child parent dyads. That is, 

the extent to which cultural differences versus the perspective used to value health states 

(i.e., adult versus child perspectives) influence HRQoL assessments is yet to be explored. To 

address this, data from a larger community sample from across Australia, designated as 
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Study 2, will be analysed. This study will examine the impact of employing different cross-

cultural value sets on the consistency of child-proxy reports of child preference-weighted 

HRQoL using the EQ-5D-Y-3L within an Australian setting. Through the analysis of data from 

the second empirical study (Study 2) comprising Australian child-parent dyads using diverse 

international value sets, Chapter 7 intends to explore the cultural adaptability of the 

preference-weights associated with the EQ-5D-Y-3L measure. 

The thesis concludes with a discussion of the implications of the findings of both, Study 1 

and 2, in Chapter 9. 
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CHAPTER 2: ARE WE AGREED? SELF-VERSUS 

PROXY-REPORTING OF PAEDIATRIC HEALTH-RELATED 

QUALITY OF LIFE (HRQOL) USING GENERIC PREFERENCE-

BASED MEASURES: A SYSTEMATIC REVIEW & META-

ANALYSIS  

2.1 Overview 

This chapter synthesises existing evidence examining the child-proxy agreement in the 

assessment of child HRQoL. It includes the methods and findings from a meta-analysis of 

reported agreement statistics to provide an overall indication of the extent of agreement in 

child-self and proxy assessments of paediatric HRQoL according to the available evidence. 

2.2 Summary 

Objective:  To provide a comprehensive review of existing literature on inter-rater 

agreement between child-self (under 18 years) and proxy-reported HRQoL using generic 

preference-based measures.  

Methods: A systematic review of primary studies which reported agreement statistics for self 

and proxy assessments of overall and/or dimension level child HRQoL using generic 

This chapter contains material from: 

“Khanna, D., Khadka, J., Mpundu-Kaambwa, C., Lay, K., Russo, R., Ratcliffe, J., & Quality 

of Life in Kids: Key Evidence to Strengthen Decisions in Australia (QUOKKA) Project 

Team (2022). Are We Agreed? Self- Versus Proxy-Reporting of Paediatric Health-Related 

Quality of Life (HRQoL) Using Generic Preference-Based Measures: A Systematic 

Review and Meta-Analysis. PharmacoEconomics, 40(11), 1043–1067. 

https://doi.org/10.1007/s40273-022-01177-z” 
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preference-based measures was conducted. Where available, data on agreement measures 

such as the Intraclass Correlation Coefficients (ICCs) were extracted to summarise overall 

HRQoL agreement levels. Dimension level agreement was described using measures such 

as the Cohen’s Kappa. A meta-analysis was also performed to synthesise studies and 

estimate the level of agreement between self and proxy reported child HRQoL at both overall 

and dimension level. 

Results: Of the 35 studies included, 29 reported inter-rater agreement for overall HRQoL, 

whilst 19 reported dimension-specific agreement. Seven generic preference-based 

measures were identified as having been applied: Health Utilities Index (HUI) Mark 2 and 3, 

EQ-5D (EQ-5D-Y-3L, EQ-5D-Y-5L and EQ-5D-3L) measures, Child Health Utility 9 

Dimensions (CHU9D), and the Quality of Well-Being (QWB) scale. A total of 92 dyad samples 

were included with a total pooled sample of 4929 children and 5156 proxies. Most of the 

identified studies reported a low (ICC=<0.5) inter-rater agreement for the overall HRQoL. In 

contrast to more observable HRQoL dimensions relating to physical health and functioning, 

the inter-rater agreement was lower for psychosocial related dimensions e.g., “emotion” and 

“cognition” attributes of both HUI 2 and HUI 3 and “feeling worried, sad or unhappy” and 

“having pain or discomfort” dimensions of the EQ-5D-Y measures. Parents demonstrated a 

higher level of agreement with children relative to health professionals. Child-self and proxy 

reports of HRQoL showed lower agreement in cancer-related studies than in non-cancer-

related studies. The overall ICC from the meta-analysis was estimated to be 0.50 (95% CI 

0.36 to 0.62) with moderate inter-rater agreement. 

Conclusions: This study provides evidence from a systematic review of studies reporting 

dyad assessments to demonstrate the discrepancies in inter-rater agreement between child 

and proxy reporting of overall and dimension level paediatric HRQoL using generic 

preference-based measures. Further research to drive the inclusion of children in self-
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reporting their own HRQoL wherever possible and limiting the reliance on proxy reporting of 

children’s HRQoL is warranted. 

2.3 Key Points 

• The application of child-specific preference-based measures enables the calculation 

of utilities for cost utility analysis of health technologies targeted for paediatric 

populations. 

• Proxy-reports (e.g., parent/guardian or a health professional), used in lieu of child-self 

reports in circumstances when self-reports are not feasible, can often diverge from 

the child’s assessment of their own HRQoL. 

• This review examined the agreement between the child-self and proxy reported 

overall and dimension level HRQoL using generic preference-based measures. 

• The inter-rater agreement was, in general, low (ICC=0.5) for overall HRQoL across 

the measure/s applied and/or the context of the application. In addition, the 

agreement between children and proxy respondents was lower for psychosocial-

related dimensions than for physical dimensions within the respective measures. 

2.4 Methods 

2.4.1 Search Strategy 

The literature search strategy was adapted from a previous study undertaken by Khadka et 

al., and the search keywords were reproduced [115]. The time frame covered by the 

previous search was from inception to 30th July 2017. To reflect the latest publications 

during the four-year period since the initial search undertaken by Khadka and colleagues, 

this review incorporated peer-reviewed articles published in electronic journals between 

30th June 2017 and 19th May 2021. A second iteration of the search was conducted to 

update this systematic review on 7th March 2024. The online databases searched included 
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PubMed, the Cochrane Library, Web of Science, EconLit, Embase, PsycINFO and CINAHL 

(via EBSCOhost). Key words such as “utility”, “quality-adjusted life years”, “children”, 

“adolescents”, “preference-based measure of HRQoL” and related Medical Subject 

Headings (MeSH) terms were used for the systematic literature search. A detailed account of 

the search terms and the strategy is presented in Appendix Table 10.1. The identified studies 

were screened using the web-based systematic review software Covidence [149]. This 

review is registered with the International Prospective Register of Systematic Reviews 

(PROSPERO registration number CRD42021256815, see Appendix Fig 10.1). The Preferred 

Reporting Items for Systematic Review and Meta-Analysis (PRISMA) Statement guidelines 

were used for reporting this review (Appendix Table 10.2) [150]. 

2.4.2 Inclusion and exclusion criteria 

All studies published in English with full text availability were included. Eligible studies 

included primary studies applying generic preference-based measures to report child 

HRQoL, which could potentially be used to derive health utilities amenable to QALY 

calculations in a paediatric population as assessed by the child (child or children, from 

hereon, refer to all school-age children and adolescents, i.e., between 5-18 years of age 

unless stated otherwise) and proxy dyads. Inclusion criteria were studies reporting the 

agreement level for overall and/or dimension level child HRQoL by both children and the 

proxies reporting on behalf of children. Those studies that reported the child-self and proxy 

assessed overall and/or dimension level HRQoL but did not include the agreement statistics 

were excluded. Additionally, as this systematic review focused on studies applying generic 

preference-based HRQoL measures, primary studies conducted among the child populations 

were excluded if the health utilities were obtained (i) directly using SG, TTO and VAS 

(except EQ VAS) or (ii) indirectly using condition-specific (as opposed to generic) HRQoL 

measures. 
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2.4.3 Article screening 

Article screening was carried out in three steps. In the first step, two independent reviewers 

(DK and KL) screened the titles and abstracts based on the inclusion and exclusion criteria. 

Records with conflicting decisions were deferred to a third reviewer to reach a consensus. 

Articles selected at the screening stage were then included for a full-text review in the 

second step. The same two reviewers reviewed all the articles included in this stage. 

Simultaneously, two other reviewers (JK and CMK) independently assessed 10% of the 

articles in total to confirm the decisions of the former pair of reviewers. Following a 

discussion with the initial reviewing pair and the other reviewers (JR, JK, CMK) to reach a 

consensus, full-text articles that met the criteria were included. In the final step of this 

process, all the eligible articles were subsequently consolidated and information relevant to 

the study was extracted. 

2.4.4 Data extraction 

Data extraction was performed by the first author (DK). Each article was assessed to retrieve 

the following information: bibliographic details, geographic setting, study design, health state 

experienced, the generic preference-based measure used, target sample size, age range of 

children included, sample gender composition, proxy type and sample size, mode of 

administration for both individuals in the dyad, statistical test(s) that report the overall and/or 

dimension level agreement between self and proxy reported HRQoL, and any reported 

methodological concerns. A Microsoft Excel (Version 2019) database was used to enter and 

store the extracted data. 

2.4.5 Extraction and interpretation of agreement statistics 

Inter-rater agreement is the degree to which the assessments of two or more individuals 

(raters) are identical using the same measure and assessing the same subject. There are 

multiple methods to measure inter-rater agreement based on the type of variable 

(continuous or categorical) and the number of raters. Agreement measures such as the 
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intraclass correlation coefficient (ICC), Concordance Correlation Coefficient (CCC), Cohen’s 

Kappa (κ), Bland-Altman plots, percent agreement and Gwet’s agreement coefficient (AC) 

(unweighted= AC1) assess the degree to which the assessments by the individual raters are 

identical or in agreement based on the type of data (e.g., nominal or continuous) [118, 151, 

152]. Correlation coefficients, also commonly reported to indicate agreement, determine the 

linear relationship between two continuous variables (Pearson’s product-moment correlation 

or Pearson’s r) or two ranked variables (Spearman’s rho) [153].  

It is important to note that in statistical analysis, correlation coefficients (e.g., Pearson’s r) are 

considered as sub-optimal measures of inter-rater agreement. They only provide a measure 

of the strength of a linear association between scores by raters and may indicate strong 

correlations even in the presence of a significant difference between the HRQoL 

assessments if the scores by both raters vary similarly. As a result, correlation coefficients 

may over or underestimate the true level of agreement and inaccurately reflect the degree of 

agreement between raters [118, 153-155]. Inter-rater agreement is also often estimated 

using the percent agreement approach [155]. However, percent agreement does not correct 

for the level of agreement resulting from a random decision made by the raters. Cohen’s 

Kappa and Gwet’s AC account for this random agreement and are more robust [156]. 

Therefore, percent agreement is excluded from this review as a measure of child and proxy 

agreement. Only two studies reported the inter-rater agreement using the Bland-Altman plot 

and were, thus, not included in this review.  

Thus, in the present study, to examine the concordance in the paediatric HRQoL obtained by 

self and proxy reports, ICC/CCC and Kappa/Gwet’s AC values were treated as primary 

evidence. In addition, the results of the correlations coefficients, both Pearson’s r and 

Spearman’s rho, were presented as supplementary evidence. 



 

58 

ICCs/CCCs can take a value between 0 to 1, whereas Kappa and correlation coefficient 

statistics range from -1 to 1. Values for ICCs/CCCs less than 0.5 indicate poor agreement 

between raters, whereas values between 0.5 and 0.75, 0.75 and 0.9, and greater than 0.9 

indicate moderate, good, and excellent agreement respectively [157]. Spearman’s 

correlation coefficients with a value less than 0.20 represent no correlation, values between 

0.20 and 0.35 represent weak correlation; values between 0.35 and 0.50 represent moderate 

correlation, and values greater than or equal to 0.50 represent strong correlation [158]. 

Pearson’s r coefficients are interpreted using Cohen’s conventions. The correlation is small if 

the coefficient is 0.30 or less, medium if itis 0.50 or less, and large if it is greater than 0.50 

[159]. Cohen’s Kappa and Gwet’s AC1 have similarly defined thresholds: Landis and Koch 

[160] and Altman’s scale (in brackets) [161] with classifications defined as slight (poor), fair, 

moderate, substantial (good) and almost perfect (very good) correlation for values less than 

or equal to 0.2, 0.4, 0.6, 0.8 and 1 respectively. For consistency across the analysis, we 

interpret the agreement coefficients based on Altman’s scale.  

2.4.6 Data synthesis and analysis 

The estimates of the agreement level between child-self and proxy reported HRQoL were 

described using a textual approach in the form of a narrative synthesis [162, 163]. Several 

studies did not report the mean age of participating children in the dyad, and hence only the 

age range was analysed. Studies which included children with cancer along with other 

chronic illnesses were identified as non-cancer-related studies. Caregivers reporting as 

proxies on behalf of children were grouped under parents. When the type of correlation was 

not mentioned in the study, it was assumed to be Pearson’s r, as this is the most commonly 

used correlation coefficient in similar research [115]. 

A meta-analysis was performed on a sub-set of the studies to synthesise the quantitative 

information and estimate the overall and dimension level agreement between child-self and 

proxy reported HRQoL. In this meta-analysis, we distinguish between the overall HRQoL and 
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utilities as we only include those HRQoL scores that are obtained by applying the respective 

value sets to derive preference-weighted HRQoL values. For instance, the studies reporting 

the HRQoL scores derived from the EQ VAS would be excluded from the meta-analysis as 

there is some debate in the literature about VAS scores and the extent to which they can be 

interpreted as utilities [2]. To obtain an average estimate of inter-rater agreement, the 

ICCs/CCCs for overall utilities were synthesised as they are reported on a continuous scale. 

Similarly, considering the ordinal nature of the responses within the attributes, Kappa statistic 

was used to estimate the dimension level inter-rater agreement. Studies reporting only the 

correlation coefficients were excluded from the meta-analysis. Furthermore, studies 

reporting Gwet’s AC1 were also excluded from the analysis because: 1) the inherent 

differences between the two statistics, Kappa and Gwet’s AC1, prevent their combination, as 

it remains unclear whether they yield comparable outcomes [151, 164]; and 2) to date, there 

are no published guidelines currently available on the pooling of Gwet’s AC1 estimates. 

The meta-analysis was conducted using Stata (16.1, Stata Corp LLC, College Station, TX). 

Since the assumption of homogeneity is not reasonable for the present data due to the 

diverse nature of the target samples in consideration, a random-effects model was used to 

allow for between study variability in effect sizes. The weights were estimated using a 

restricted maximum likelihood (REML) method [165]. A Fisher’s z-transformation was applied 

to obtain an approximately normal sampling distribution in order to calculate the 95% 

confidence intervals (CI) for each ICC/CCC for the overall utilities. The z-scores were then 

transformed back into correlations for ease of interpretation [166]. 

For the dimension level meta-analysis, the standard errors (𝑠𝑒) for Kappa values (𝜅̂) were 

calculated using the following formula: 

𝑠𝑒𝜅 = √
𝑝(1 − 𝑝)

𝑛(1 − 𝑝𝑐)
2
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Where 𝑝 is the observed percent agreement, 𝑛 is the number of rater pairs and 𝑝𝑐 is the 

agreement expected by chance. However, since no study reported the values for 𝑝𝑐, but did 

report 𝑝 and 𝜅̂, 𝑝𝑐 was calculated as [167]: 

𝑝𝑐 = √
𝑝 − 𝜅̂

1 − 𝜅̂
 

A forest plot was used to depict the results of the meta-analysis of the overall agreement. 

Heterogeneity was assessed using a forest plot as well as Cochran’s test of homogeneity (Q 

statistic) and the I2 statistic. Each sample was considered unique if any of the following 

variables relevant to the analysis were unique: type of proxy, measure, health condition, or if 

children below 8 years were included in the sample. An exploratory meta-analysis assuming 

a random-effects model was conducted to estimate the moderation by these variables. A 

random effect meta-regression was used to supplement the findings of the meta-analysis, as 

the studies were not considered sufficiently similar for a fixed-effects model [168]. The 

sample was also considered to be unique if the same sample was examined in a different 

time period for longitudinal studies. Publication bias was evaluated using funnel-plots and a 

regression-based funnel plot asymmetry test. 

2.4.7 Risk of bias and quality assessment 

Two independent reviewers (DK and JK) appraised the quality and suitability of the included 

studies. The overall reporting quality score was calculated using a checklist for quantitative 

studies as given by Kmet et al., 2004 and was used to assess the risk of bias [169]. From 

each of the selected articles that met the inclusion criteria, information for fourteen quality 

indicator variables was extracted (details provided in Appendix Table 10.3). Two points were 

assigned to each of these variables if they were appropriately reported in the article, one if 

the item was incompletely reported and none if not reported at all. The sum of all the points 

indicated the overall reporting quality score of the article with twenty-eight being the 
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maximum. The summary scores were rescaled between 0 and 1 with 1 denoting the highest 

quality. If the item was not applicable to a particular study, scores were adjusted by 

excluding the total possible scores of those items from the summary score. The minimum 

threshold for inclusion of studies based on quality scores was set at 0.6. A sensitivity analysis 

was carried out using the criteria by Papaioannou and colleagues to confirm the conclusions 

from the former appraisal, with the results reported in Appendix Table 10.4 [170].  

2.5 Results 

2.5.1 Search results 

A PRISMA flow diagram illustrates the selection process (Figure 2.1). An extensive literature 

search of seven databases was conducted using the search strategy described above. 

46,180 records published between 30th June 2017 and 7th March 2024 (updated date) were 

identified and were subsequently imported into Covidence. 21,324 records were 

deduplicated by Covidence, leaving 24,856 records for title and abstract screening. Of these, 

the vast majority (23,107) were excluded. Reasons for exclusion were: (i) non-primary 

studies, (ii) non-paediatric target population, (iii) no health state utilities reported (iv) 

inaccessible articles and (v) English was not the main language of publication. Subsequently, 

749 records were included in the full text review stage. At this stage, in addition to the 

previously specified exclusion criteria, studies were excluded if agreement statistics between 

child-self and the proxy reported health state utilities and/or at dimension level were not 

reported. 201 studies were identified from the previous systematic review by Khadka et al. 

[115]. In the two iterations of the searches, ten studies were initially identified followed by 

 
1 21 studies were included from the previous review by Khadka et al. in the final review. The two papers by Glaser, A., et al. 
(1999), ‘Standardized quantitative assessment of brain tumor survivors treated within clinical trials in childhood’ and 
‘Applicability of the Health Utilities Index to a population of childhood survivors of central nervous system tumours in the U.K.’ 
were published in two different journals but used the same sample to report different results. To prevent double counting, these 
two papers were considered as one.  
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four2 new studies in the updated literature search. In total, 34 studies fully met the inclusion 

criteria and were, thus, included in the final review. 

 

Figure 2.1 Literature search flow diagram using Preferred Reporting of Items for 

Systematic review and Meta-analysis (PRISMA). 

 
2 Six new studies were identified in the second iteration of the search, including two studies published as part of this PhD 
project by Khanna et al., ‘Parent-proxy and child self-reported health-related quality of life: using qualitative methods to explain 
the discordance (2024)’ and ‘Child-Parent Agreement in the Assessment of Health-Related Quality of Life Using the CHU9D 
and the PedsQL(TM) (2023)’ which were excluded from this systematic review. 
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2.5.2 Main characteristics of the studies 

Table 2.1 presents an overview of the studies included in this systematic review. All the 

studies appraised for quality of reporting were of a high quality, scoring 0.7 and over. The 

following study designs were employed: cross-sectional (77%), longitudinal (20%), and case-

control (3%). In all the studies, HRQoL measures used either independently or in 

combination with other measures included the HUI 3 (49%), EQ-5D measures (EQ-5D-Y-3L 

(40%), EQ-5D-Y-5L (6%), EQ-5D-3L (3%), and the EQ VAS) (49%), HUI 2 (29%), CHU9D 

(8%), and the QWB scale (3%). Cancer or history of cancer was the most common condition 

for which HRQoL was assessed (29%), predominantly blood and brain malignancies. Some 

studies (23%) also included children from the general population as the target sample or as 

the comparator/control group. The proxy respondent was exclusively a parent (mother, 

father, or a caregiver) in most of the identified studies (86%). Several studies (14%) used 

health professionals (nurses, physicians, and physiotherapists) or teachers as proxies, 

together with parents. The only exception was the study by Barr et al., which used only 

health professionals (nurses and physicians) for proxy-reported HRQoL using HUI 2 and 3 in 

cancer survivors [171]. Each study administered the proxy version of the measures adopting 

a proxy-proxy perspective, except one [172], which used a proxy-patient perspective (asking 

the proxy to rate the child’s HRQoL from the child’s perspective) for the EQ-5D-Y-3L.The 

measures were either administered by a trained interviewer (49%) or self-completed by the 

children (51%).  

The majority of the studies (83%) reported the inter-rater agreement for overall HRQoL. Six 

studies only reported the dimension level agreement [147, 172-176]. When reported, ICCs 

were slightly more commonly represented (46%) than correlation coefficients in measuring 

the overall child-proxy agreement level. At the dimension level, Cohen’s Kappa (43%) was 

the most frequently used measure of agreement, followed by ICC (14%), Gwet’s AC1 (14%) 

and Spearman’s rho (14%).
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Table 2-1 An overview of the included studies. 

Description Number of studies 

Total studies included 35 

Child-specific preference-based measures used: 

HUI 2 10 

HUI 3 17 

EQ-5D-Youth, EQ-5D and the EQ VAS 17 

CHU9D 3 

QWB 1 

Health conditioned studied: 

Cancer or history of cancer 10 

Other health conditions (including general health) 24 

Child proxy pairs (with some studies using more than one proxy type) 

Child-Parent 33 
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Description Number of studies 

Child-Health professionals (Nurses, Physicians, Physiotherapists) or teachers   5 

Self-mode of administration for child in the age range  

6-7 years 3 

8 and above 14 

Interviewer mode of administration for child in the age range 

6-7 years 8 

8 and above 9 

Level of agreement statistics reported 

For overall utilities 28 

For attribute level utilities 19 

HUI 2 = Health Utilities Index (HUI) Mark 2, HUI 3= Health Utilities Index (HUI) Mark 3, VAS= Visual Analogue Scale, CHU9D= Child Health Utility 9 Dimensions, QWB= Quality of Well-Being scale 
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Table 2-2 Details of the cancer studies which reported dyad self and proxy HRQoL using preference-based measures. 

AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY TYPE 

(N) 

MEASURE ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

Barr et al. 

Canada 

1999 [171] 

Cancer survivors: CNS 

tumours  

 

13.5 (9.5-17.9) 15 (46.3) Nurses (15), 

Physicians (12) 

HUI 2/3 Self-administered 0.7 

Glaser et al. 

UK 

1999 [177, 

178] 

Cancer survivors: CNS 

tumours 

10.5 (6.0-16.0) 

 

28 

 

Physiotherapist 

(30), Parents 

(30), Physicians 

(27) 

HUI 2/3 

 

Self and Interviewer 

administered 

 

0.85 

Sung et al. 

Canada 

2004 [179] 

Cancer patients, 

Rheumatic diseases, 

haemophilia, 

Conditions requiring 

Bone marrow 

transplant 

 

13.7 (12.0-18.0) 

 

22 (55) 

 

Parents 

 

HUI 2 

 

Self-administered 

 

0.9 

Fu et al. 

El Salvador, 

Honduras, 

Cancer Survivors: 

Leukemia, Lymphoma, 

Renal tumours, Germ 

cell tumours, 

Retinoblastoma, 

12.8 (5-25.8) 211 (52.6) Parents (180), 

Physicians (201) 

HUI 2/3 Interviewer 

administered 

0.8 
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AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY TYPE 

(N) 

MEASURE ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

Nicaragua, 

Panama  

2006 [180] 

Malignant bone 

tumours, CNS 

tumours, Sympathetic 

nervous system 

tumours, soft tissue 

sarcomas, Carcinomas, 

Others 

Banks et al. 

Canada 

2008 [181] 

Cancer including 

leukemia, lymphoma, 

and brain tumour 

9.5 (10.0-18.0) 11 (65) Parents (22) HUI 2/3 Self-administered 0.85 

Fluchel et al. 

Uruguay 

2008 [182] 

Cancer survivors: ALL, 

brain tumours, Wilms 

tumour, 

retinoblastoma, 

Hodgkin disease, non-

Hodgkin lymphoma, 

acute myeloid 

leukemia, 

rhabdomyosarcoma, 

neuroblastoma, Ewing 

sarcoma, ovarian 

sarcoma, osteogenic 

sarcoma 

13.6 (7.0-28.0) 95 (49.5) Parents (95) HUI 3 Interviewer 

administered 

0.95 
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AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY TYPE 

(N) 

MEASURE ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

 General health 

(Control) 

12.2 (8.0-17.0) 96 (33.3) Parents (91) HUI 3 Interviewer 

administered 

 

Penn et al. 

UK 

2011 [183] 

Cancer patients: brain 

tumour 

12.4 (8.0-17.6) 29 (48.3) Parents (29) HUI 3 Interviewer 

administered 

0.85 

 General health 

(Control) 

10.7 (8.0-18.9) 32 (50) Parents (32) HUI 3 Interviewer 

administered 

 

Zhou et al. 

China 

2021 [144] 

Haematological 

malignancies 

10.5 (8.0 -17.0) 96 (64.6) Caregiver (96) EQ-5D-3L-Y/ 

EQ VAS, EQ-

5D-5L-Y 

Interviewer 

administered 

0.95 

Hetherington 

et al. 

Australia 

2022 [184] 

Childhood cancers 14.8 (12.0-17.0) 9 (39) Parents (23) EQ-5D-Y-3L/ 

EQ VAS 

 

Self-administered 0.95 

HUI 2 = Health Utilities Index (HUI) Mark 2, HUI 3= Health Utilities Index (HUI) Mark 3, VAS= Visual Analogue Scale, CHU9D= Child Health Utility 9 Dimensions, QWB= Quality of Well-Being scale, 

CNS= Central Nervous System, ALL= Acute lymphoblastic leukaemia. 
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Table 2-3 Details of the studies with health conditions other than cancer which reported dyad self and proxy HRQoL using preference-

based measures. 

AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY 

TYPE (N) 

MEASURE 

(PROXY 

MEASURE) 

ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

Czyzewski et al. 

USA 

1994 [185] 

Cystic Fibrosis (12-17.9) 55 Parents 

(199) 

QWB Self-administered 0.8 

Verrips et al. 

Netherlands 

2001 [173] 

Very Low Birth Weight 

(VLBW): Mail 

14.2 (14.0) 486 (49) Parents 

(481) 

HUI 3 Self-administered 0.85 

 Telephone 14.3 (14.0) 100 (54) Parents 

(100) 

HUI 3 Self-administered  

 Face-to-face 14.3 (14.0) 103 (51) Parents 

(103) 

HUI 3 Self-administered  

 Repeat mail 14.2 (14.0) 203 (52) Parents 

(203) 

HUI 3 Self-administered  

Brunner et al. 

Canada 

2003 [186] 

Musculoskeletal 

Disorders 

9 (8.0-18.0) 55 Parents (68) HUI 3 Interviewer 

administered 

0.8 
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AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY 

TYPE (N) 

MEASURE 

(PROXY 

MEASURE) 

ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

Jelsma and Ramma 

South Africa 

2010 [172] 

Children with functional 

impairment 

(7.0-12.0) 61 (74) Mother (57) EQ-5D-Y/ 

VAS (EQ-5D-

Y Proxy 2) 

Self-administered 0.85 

 General health (Control) (7.0-12.0) 567 (45) Mother (530) EQ-5D-Y/ 

VAS 

Self-administered  

Belfort et al. 

Germany 

2016 [187] 

Overweight or obese 

 

General health (Control) 

10.3 (8.0-17.0) 

 

11.5 (8.0-18.0) 

76 (52.6) Parents (63) HUI 3 Interviewer 

administered 

0.95 

Lee et al. 

USA 

2011 [188] 

Type 1 Diabetes Mellitus; 

Complications: 

Hypertension, 

Hypercholesterolemia, 

Cardiovascular Disease, 

Renal disease, 

Neurological disease, 

Retinopathy 

13.7 (8.0-18.0) 231 (48.5) Parents 

(223) 

HUI 3 Interviewer 

administered 

0.95 

Morrow et al. 

Australia 

2012 [174] 

Chronic illness: 

any cancer, cystic 

fibrosis, type 1 diabetes, 

cerebral palsy [Gross 

Motor Function 

Classification System 

12.2 (12.0-18.0) 69 (54.2) Parents 

(129), 

Physicians 

(34) 

HUI 2/3 Self-administered 0.85 
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AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY 

TYPE (N) 

MEASURE 

(PROXY 

MEASURE) 

ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

(GMFCS) V], any 

chronic neurological 

condition, liver 

transplant, inflammatory 

bowel disease, chronic 

kidney 

disease, autism. 

Rhodes et al. 

USA 

2012 [189] 

Obesity; Type 2 Diabetes 

Mellitus; prediabetes; 

insulin resistance 

15.5 (12.0-18.0) 108 Parents 

(108) 

HUI 3 Interviewer 

administered 

0.85 

Ungar et al. 

Canada 

2012 [190] 

Asthma 10.9 (8.0-17.0) 91 (55) Parents (91) HUI 2/3 Interviewer 

administered 

1 

Kulpeng et al. 

Thailand 

2013 [191] 

Common pneumococcal 

infections and sequelae: 

meningitis, bacteraemia, 

pneumonia, acute otitis 

media (AOM), hearing 

loss, chronic lung 

disease, epilepsy, mild 

mental retardation 

(MMR), severe mental 

retardation (SMR), and 

10 (7.0-14.0) 74 Caregiver 

(74) 

HUI 2/3, EQ-

5D 

Interviewer 

administered 

0.85 
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AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY 

TYPE (N) 

MEASURE 

(PROXY 

MEASURE) 

ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

mental retardation (MR) 

combined with epilepsy. 

Wolke et al. 

Germany 

2013 [175] 

Very Low Birth Weight 

(VLBW)/ Very Preterm 

(VP) 

13 (13.0) 260 (52) Parents 

(260) 

HUI 3 Self-administered 0.85 

 General health (Control) 13 (13.0) 282 (49) Parents 

(282) 

HUI 3 Self-administered  

Gusi et al. 

Spain 

2014 [147] 

General health (6.0-17.0) 442 Mother 

(442), Father 

(266) 

EQ-5D-Y Self and Interviewer 

administered 

0.9 

Sims-Williams 

Uganda 

2017 [192] 

Open Spina bifida; 

Associated 

complications 

(10.0-14.0) 66 (56) Caregiver 

(66) 

HUI 3 Interviewer 

administered 

0.95 

Bharij et al. 

USA 

2017 [193] 

Paediatric liver 

transplant recipients 

13.6 (12.0-21.7) 108 (44.4) Parents 

(108) 

HUI 2/3, 

CHU9D 

Interviewer 

administered 

0.9 

Bray et al. Long term mobility 

impairment: Cerebral 

(6.0-18.0) 13 (61.5) Parents (13) HUI 2/3, EQ-

5D-Y/ VAS 

Self-administered 0.9 
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AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY 

TYPE (N) 

MEASURE 

(PROXY 

MEASURE) 

ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

UK 

2017 [148] 

palsy, hemiplegia, 

muscular dystrophy 

Perez Sousa et al. 

Spain 

2017 [194] 

Cerebral palsy 10.9 (6.0-17.0) 62 (65.4) Mother (62) EQ-5D-Y/ 

VAS 

Interviewer 

administered 

0.95 

Perez Sousa et al. 

(b) 

Spain 

2018 [195] 

Obesity: Exercise 9.6 (6.0-14.0) 106 (55) Parents 

(106) 

EQ-5D-Y/ 

VAS 

Interviewer 

administered 

0.95 

 Obesity: Control 8.7 (6.0-13.0) 45 (47) Parents (45) EQ-5D-Y/ 

VAS 

Interviewer 

administered 

 

van Summeren et al. 

Netherlands 

2018 [196] 

Functional constipation 10 (8.0-18.0) 56 (43) Parents (56) EQ VAS Self-administered 0.95 

Rogers et al. 

Netherlands 

2019 [197] 

Dental caries 11 (11.0) 486 (48) Parents 

(486) 

CHU9D (NL) Self-administered 1 
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AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY 

TYPE (N) 

MEASURE 

(PROXY 

MEASURE) 

ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

Shiroiwa et al. 

Japan 

2019 [145] 

General health 11 (8.0-15.0) 654 (50) Parents 

(654) 

EQ-5D-Y/ 

VAS 

Self-administered 0.9 

Sinlapamongkolkul 

et al. 

Thailand 

2020 [198] 

Thalassemia 9.1 (8.0-18.0) 85 (54) Parents (85) EQ VAS Self and Interviewer 

administered 

0.95 

Lin et al. 

Hong Kong 

2020  

Adolescent idiopathic 

scoliosis (AIS)/ Juvenile 

idiopathic scoliosis (JIS) 

14 (10.0-12.0) 125 (9.4) Caregivers 

(125) 

EQ-5D-Y-3L/ 

EQ VAS 

Self-administered 0.95 

Ralph et al. 

UK 

2022 [199] 

 

Congenital 

cytomegalovirus 

10 (5.0-18.0) 8 (40) Parents (20) CHU9D, EQ-

5D-Y-3L/ EQ 

VAS 

Self-administered 0.9 

Abraham et al. 

UK 

Conduct disorders 7.6 (5.0-10.0)  Caregivers 

(21) 

EQ-5D-Y-3L/ 

EQ VAS 

Interviewer 

administered 

0.85 
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AUTHOR, 

COUNTRY, 

YEAR 

HEALTH STATE 

EXPERIENCED 

MEAN/MEDIAN 

AGE (RANGE) 

OF THE CHILD 

IN THE DYAD 

(WHERE 

AVAILABLE) OR 

STUDY 

CHILD 

SAMPLE 

(MALE %) 

INCLUDED IN 

THE DYAD 

(WHERE 

AVAILABLE) 

OR STUDY 

PROXY 

TYPE (N) 

MEASURE 

(PROXY 

MEASURE) 

ADMINISTRATION 

MODE CHILD 

QUALITY 

SCORE 

2022 [200] 

 

Fitriana et al. 

Indonesia 

2022 [176] 

 

Major beta-thalassemia, 

Acute Lymphoblastic 

Leukemia, Haemophilia, 

and acute illness 

11.2 (8.0-16.0)  Caregivers 

(286) 

EQ-5D-Y-3L, 

EQ-5D-Y-5L,  

EQ VAS 

Self-administered 0.95 

HUI 2 = Health Utilities Index (HUI) Mark 2, HUI 3= Health Utilities Index (HUI) Mark 3, EQ-5D-Y= EQ-5D Youth version, VAS= Visual Analogue Scale, CHU9D= Child Health Utility 9 Dimensions, 

CHU9D (NL)= CHU9D Dutch version, QWB= Quality of Well-Being scale 
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A summary of the included studies is presented in Tables 2.2 and 2.3 grouped into cancer 

and non-cancer related conditions, respectively. All the included studies were published 

between 1994 and 2022 and used primary data to obtain child health state utilities by 

employing generic preference-based measures. The majority of the studies were published 

in North America (USA and Canada) (32%) and Europe (UK, Spain, Netherlands, and 

Germany) (32%), followed by Asia (Thailand, Japan, Hong Kong, and China) (16%), Australia 

(8%), Africa (Uganda and South Africa) (5%) and Central and South America (including El 

Salvador, Honduras, Nicaragua, Panama, and Uruguay) (5%). There were 94 unique dyad 

samples included in the studies, with a total pooled sample of 4929 children and 5156 

proxies. The age range for children in the included studies was between 5 and 18 years. 12 

studies reported children younger than 8 years of age completing a self-report questionnaire 

either independently or with some assistance [147, 148, 172, 177, 178, 180, 182, 191, 193-

195, 199, 200]. 

2.5.3 Proxy-child agreement 

Table 2.4 presents a summary of reported agreement statistics for overall HRQoL using ICCs 

or correlation coefficients, i.e., Pearson’s r and Spearman’s rho. The studies used all the 

identified measures except for the EQ-5D-Y-5L (only dimension level agreement reported 

with this measure) and employed both caregivers and health professionals as proxies. The 

sample size of the dyad ranged from 11 [148] to 654 [198]. From a total of 29 studies (64 

dyads), 13 studies reported only the ICCs [144, 145, 171, 180-182, 190, 193-196, 199, 201], 

one reported the CCC [184] and three studies reported ICCs alongside the correlation 

coefficients [177-179, 186]. Six studies reported only Spearman’s rho [148, 183, 187-189, 

198] whereas five studies reported only Pearson’s r [185, 191, 192, 197, 200]. Details of the 

included studies reporting the dimension level agreement statistics is presented in Table 2.5. 

The dimension level agreement was reported for 21 studies (27 dyads), of which 11 studies 

used Cohen’s Kappa [145, 147, 171-175, 177, 178, 184, 194, 195], three studies used ICC 
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[180, 182, 190], three used Gwet’s AC1 [144, 176, 201] and four used either Spearman’s rho 

[183, 187, 189] or Pearson’s [200] correlation coefficients. No study reported the dimension 

level agreement for the CHU9D and QWB measures. 
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Table 2-4 Details of the included studies of level of agreement by overall HRQoL between self and proxy reports using preference-

based measures. 

AUTHORS 

(INTERVENTION) 

MEASURE PROXY TYPE SAMPLE 

SIZE 

DYAD 

CORRELATION 

TEST 

CORRELATION 

COEFFICIENT 

(P-VALUE) 

95% CONFIDENCE INTERVAL 

Barr et al.  HUI 2  Nurses 

Physicians 

15 

12 

ICC 0.85 

0.95 

 

Glaser et al. HUI 2 Physiotherapist 

Parents 

Physicians 

25 

24 

19 

ICC 0.4 

0.57 

0.15 

 

Glaser et al. (b) HUI 2 Physiotherapist 

Parents 

Physicians 

25 

24 

19 

Pearson 0.54 (<0.01) 

0.59 (<0.01) 

0.37 (0.12) 
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AUTHORS 

(INTERVENTION) 

MEASURE PROXY TYPE SAMPLE 

SIZE 

DYAD 

CORRELATION 

TEST 

CORRELATION 

COEFFICIENT 

(P-VALUE) 

95% CONFIDENCE INTERVAL 

Sung et al. HUI 2 Parents 19 ICC 

Spearman 

0.11 (0.3) 

0.14 

-0.35, 0.53 

-0.34, 0.55 

 
HUI 3 Parents 19 ICC 

Spearman 

-0.01 

0.11 

-0.45, 0.44 

0.35, 0.55 

Fu et al.  HUI 2 Parents 

Physicians 

120 

156 

ICC 0.389 

0.379 

0.227, 0.531 

0.237, 0.506 

 
HUI 3 Parents 

Physicians 

156 

166 

ICC 0.433 

0.341 

0.297, 0.552 

0.200, 0.469 

Banks et al.  HUI 2   Parents 11 ICC 0.74 0.29, 0.92 

 
HUI 3 Parents 11 ICC 0.42 -0.21, 0.80 
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AUTHORS 

(INTERVENTION) 

MEASURE PROXY TYPE SAMPLE 

SIZE 

DYAD 

CORRELATION 

TEST 

CORRELATION 

COEFFICIENT 

(P-VALUE) 

95% CONFIDENCE INTERVAL 

Fluchel et al.  HUI 3 Parents 

Physicians 

92 

91 

ICC 0.3087 

0.066 

0.1125, 0.4818 

-0.1402, 0.2669 

Fluchel et al. 

(Control) 

HUI 3 Physicians/ 

Teachers 

89 ICC -0.3103 -0.4857, -0.1106 

Penn et al.  HUI 3 Parents 21 Spearman 0.76 (<0.001) 
 

Penn et al. 

(Control) 

HUI 3 Parents 22 Spearman 0.31 
 

Zhou et al. 

(Baseline) 

EQ VAS Caregiver 96 ICC 0.22 
 

Zhou et al. 

(Follow-up)  

EQ VAS Caregiver 96 ICC 0.556 
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AUTHORS 

(INTERVENTION) 

MEASURE PROXY TYPE SAMPLE 

SIZE 

DYAD 

CORRELATION 

TEST 

CORRELATION 

COEFFICIENT 

(P-VALUE) 

95% CONFIDENCE INTERVAL 

Czyzewski et al.  QWB Parents 55 Pearson 0.39 
 

Brunner et al.  HUI 3 Parents 45 ICC 

Pearson 

0.43 

0.57 

 

Belfort et al. 

(Overall) 

HUI 3  Parents 63 Spearman 0.47 (0.0002) 
 

Lee et al. HUI 3 Parents 223 Spearman 0.34 0.22, 0.45 

Rhodes et al.  HUI 3 Parents 96 Spearman 0.24 (<0.05) 
 

Ungar et al.  HUI 2 Parents 72 ICC 0.021 -0.22, 0.262 

 
HUI 3 Parents 75 ICC 0.169 -0.070, 0.389 



 

82 

AUTHORS 

(INTERVENTION) 

MEASURE PROXY TYPE SAMPLE 

SIZE 

DYAD 

CORRELATION 

TEST 

CORRELATION 

COEFFICIENT 

(P-VALUE) 

95% CONFIDENCE INTERVAL 

Ungar et al. (Dyad) HUI 2 Parent with 

child 

72 ICC 0.545 (<0.0001) 0.360, 0.689 

 
HUI 3 Parent with 

child 

75 ICC 0.735 (<0.0001) 0.611, 0.824 

Kulpeng et al. HUI 2 Caregiver 74 Pearson 0.58 (<0.05) 
 

 HUI 3 Caregiver 74 Pearson 0.67 (<0.05) 
 

 EQ-5D Caregiver 74 Pearson 0.77 (<0.05) 
 

 EQ VAS Caregiver 74 Pearson 0.5 (<0.05) 
 

Sims-Williams et 

al. 

HUI 3 Caregiver 62 Pearson 0.848 
 

Bharij et al.  HUI 2 Parents 61 ICC 0.9 (<0.001) 
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AUTHORS 

(INTERVENTION) 

MEASURE PROXY TYPE SAMPLE 

SIZE 

DYAD 

CORRELATION 

TEST 

CORRELATION 

COEFFICIENT 

(P-VALUE) 

95% CONFIDENCE INTERVAL 

 HUI 3 Parents 60 ICC 0.75 (<0.001) 
 

 CHU9D Parents 96 ICC 0.69 (<0.001) 
 

Bray et al. HUI 2 Parents 13 Spearman 0.728 (0.005) 
 

 HUI 3 Parents 13 Spearman 0.842 (<0.001) 
 

 EQ-5D-Y Parents 11 Spearman 0.665 (0.026) 
 

 EQ VAS Parents 13 Spearman 0.545 (0.054) 
 

Perez Sousa et al. EQ VAS  Mother 

Father 

62 

62 

ICC 0.389 (0.029) 

0.581 (0.962) 

 

Perez Sousa et al. 

(b) 

EQ VAS  Parents 151 ICC 0.5 (<0.0001) 
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AUTHORS 

(INTERVENTION) 

MEASURE PROXY TYPE SAMPLE 

SIZE 

DYAD 

CORRELATION 

TEST 

CORRELATION 

COEFFICIENT 

(P-VALUE) 

95% CONFIDENCE INTERVAL 

(Overall: Baseline) 

Perez Sousa et al. 

(b) 

(Overall: Follow-

up: Post 

treatment) 

EQ VAS  Parents 151 ICC 0.7 (<0.0001) 
 

van Summeren et 

al. 

EQ VAS Parents 56 ICC 0.78 0.65, 0.87 

Rogers et al. CHU9D Parents 184 Pearson 0.156 (0.02) 
 

Rogers et al. 

(Control) 

CHU9D Parents 302 Pearson 0.183 (0.01) 
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AUTHORS 

(INTERVENTION) 

MEASURE PROXY TYPE SAMPLE 

SIZE 

DYAD 

CORRELATION 

TEST 

CORRELATION 

COEFFICIENT 

(P-VALUE) 

95% CONFIDENCE INTERVAL 

Rogers et al. 

(Overall) 

CHU9D Parents 386 Pearson 0.183 (<0.001) 
 

Shiroiwa et al. EQ VAS Parents 654 ICC 0.06 
 

Sinlapamongkolkul 

et al.  

EQ VAS Caregiver 85 Spearman 0.334 (0.001) 
 

Lin et al. (Overall) EQ VAS Caregiver 125 ICC 0.29 
 

Ralph et al. CHU9D Parents 20 ICC 0.8 0.44, 0.93 

Abraham et al. EQ VAS Caregivers 11 Pearson 0.94  

Hetherington et al. EQ VAS Mothers 18 CCC 0.61 0.26, 0.81 

Hetherington et al. EQ VAS Fathers 11 CCC 0.32 -0.15, 0.67 
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HUI 2 = Health Utilities Index (HUI) Mark 2, HUI 3= Health Utilities Index (HUI) Mark 3, EQ-5D-Y= EQ-5D Youth version, VAS= Visual Analogue Scale, CHU9D= Child Health Utility 9 Dimensions, 

QWB= Quality of Well-Being scale, ICC= Intraclass Correlation 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. 

Table 2-5 Details of the included studies of level of agreement by dimension between self and proxy reports using preference-based 

measures. 

AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

Barr et al. HUI 2 Nurses Sensation Cohen's Kappa 0.05 
 

   
Emotion  0.13 

 

   
Cognition  0.54 

 

   
Pain  0.71 

 

 
HUI 2 Physicians Sensation Cohen's Kappa 0.42 

 

   
Emotion  0.13 

 

   
Cognition  0.37 

 

   
Pain  0.73 

 

Fu et al.  

 

HUI 2 Parents Sensation  ICC 0.773 0.706, 0.826 

   Mobility   0.67 0.584, 0.742 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Emotion   0.104 -0.058, 0.262 

   Cognition  0.121 -0.026, 0.263 

    Self-care   0.422 0.298, 0.532 

   Pain  0.14 -0.002, 0.277 

 HUI 2 Physicians Sensation  ICC 0.829 0.778, 0.870 

   Mobility   0.569 0.465, 0.657 

   Emotion   0 -0.143, 0.143 

   Cognition  0.102 -0.045, 0.245 

    Self-care   0.754  0.686, 0.810 

   Pain  0.08 -0.063, 0.219 

Fluchel et al.: 

(Cancer survivors) 

HUI 3 Parents Vision ICC 1.00 1, 1 

   Hearing  0.77 0.68, 0.84 

   Speech  0.56 0.41, 0.69 

   Ambulation  0.60 0.46, 0.72 

   Dexterity  1.00 0, 0 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Emotion  -0.07 -0.27, 0.13 

   Cognition  0.31 0.12, 0.48 

   Pain  0.41 0.22, 0.56 

Fluchel et al.: 

(Cancer survivors) 

HUI 3 Physicians Vision ICC 0.81 0.73, 0.87 

   Hearing  0.56 0.4, 0.68 

   Speech  0.28 0.08, 0.46 

   Ambulation  0.43 0.25, 0.58 

   Dexterity  0.42 0.24, 0.58 

   Emotion  -0.25 -0.43, -0.05 

   Cognition  0.06 -0.14, 0.26 

   Pain  0.12 -0.09, 0.31 

Fluchel et al.: 

(General health) 

HUI 3 Physicians/ 

Teachers 

Vision ICC 0.26 0.06, 0.44 

   Hearing  1.00 0, 0 

   Speech  -0.03 -0.23, 0.18 

   Ambulation  1.00 0, 0 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Dexterity  1.00 0, 0 

   Emotion  -0.30 -0.47, -0.1 

   Cognition  0.00 -0.21, 0.21 

   Pain  -0.08 -0.28, 0.13 

Morrow et al. HUI 2 Parents Sensation Cohen's Kappa 0.51 0.23, 0.78 

   
Mobility  0.59 0.31, 0.86 

   
Emotion  0.32 0.10, 0.53 

   
Cognition  0.29 0.35, 0.54 

   
Pain  0.44 0.23, 0.64 

 
HUI 2 Physicians Sensation Cohen's Kappa 0.27 -0.26, 0.56 

   
Mobility  0.62 0.37, 0.88 

   
Emotion  0.18 -0.03, 0.88 

   
Cognition  0.07 -0.16, 0.30 

   
Pain  0.11 -0.11, 0.34 

 
HUI 3 Parents Ambulation Cohen's Kappa 0.52 0.29, 0.77 

   
Dexterity  0.12 -0.11, 0.34 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   
Emotion  0.27 0.04, 0.51 

   
Cognition  0.32 0.09, 0.55 

   
Pain  0.43 0.25, 0.62 

 
HUI 3 Physicians Ambulation Cohen's Kappa 0.56 0.31, 0.82 

   
Dexterity  0.11 -0.12, 0.33 

   
Emotion  0.16 -0.05, 0.37 

   
Cognition  0.05 -0.11, 0.20 

   
Pain  0.36 0.17, 0.55 

Glaser et al. HUI 2 Physiotherapist Sensation Cohen's Kappa 0.32 
 

   
Mobility  NS 

 

   
Emotion  0.37 

 

   
Cognition  0.7 

 

   
Self-care  0.43 

 

   
Pain  NS 

 

 
HUI 2 Parents Sensation Cohen's Kappa 0.54 

 

   
Mobility  0.72 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   
Emotion  0.37 

 

   
Cognition  NS 

 

   
Self-care  0.47 

 

   
Pain  0.62 

 

 
HUI 2 Physicians Sensation Cohen's Kappa 0.38 

 

   
Mobility  0.77 

 

   
Emotion  NS 

 

   
Cognition  NS 

 

   
Self-care  0.78 

 

   
Pain  NS 

 

Glaser et al. (b) HUI 3 Physiotherapist Vision Cohen's Kappa 0.62 
 

   
Hearing  0.12 

 

   
Speech  0.64 

 

   
Ambulation  0.19 

 

   
Dexterity  0.77 

 

   
Emotion  0.4 

 



 

92 

AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   
Pain  0.33 

 

 
HUI 3 Parents Vision Cohen's Kappa 0.62 

 

   
Hearing  0.49 

 

   
Speech  0.47 

 

   
Ambulation  0.73 

 

   
Dexterity  0.82 

 

   
Emotion  0.28 

 

   
Pain  0.56 

 

 
HUI 3 Physicians Vision Cohen's Kappa 0.6 

 

   
Hearing  0.67 

 

   
Speech  0.14 

 

   
Ambulation  0.77 

 

   
Dexterity  0.48 

 

   
Emotion  0.14 

 

   
Pain  0.14 

 

Ungar et al. HUI 2 Parents Mobility  ICC 0.108 -0.101, 0.308 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

 

   Emotion   0.065 -0.155, 0.278 

 HUI 2 Parent with child Mobility  ICC 0.713 0.593, 0.802 

   Emotion  

 

 0.468 0.281, 0.621 

       

Verrips et al.: Mail HUI 3 Parents Vision Cohen's Kappa 0.87 
 

   
Hearing  0.33 

 

   
Speech  0.23 

 

   
Ambulation  0.66 

 

   
Dexterity  0.63 

 

   
Emotion  0.29 

 

   
Cognition  0.36 

 

   
Pain  0.43 

 

Verrips et al.: 

Telephone 

HUI 3 Parents Vision Cohen's Kappa 0.69 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   
Speech  0.21 

 

   
Ambulation  0.73 

 

   
Dexterity  0.61 

 

   
Emotion  0.2 

 

   
Cognition  0.17 

 

   
Pain  0.22 

 

Verrips et al.: Face-

to-face 

HUI 3 Parents Vision Cohen's Kappa 0.75 
 

   
Hearing  0 

 

   
Speech  0.19 

 

   
Ambulation  0.39 

 

   
Dexterity  0.8 

 

   
Emotion  0.07 

 

   
Cognition  0.09 

 

   
Pain  0.08 

 

Wolke et al. HUI 3 Parents Vision Cohen's Kappa 0.87 0.88, 0.86 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   
Hearing  0.59 0.59, 0.59 

   
Speech  0.22 0.22, 0.22 

   
Ambulation  0.78 0.78, 0.78 

   
Dexterity  0.67 0.68, 0.66 

   
Emotion  0.41 0.42, 0.4 

   
Cognition  0.32 0.32, 0.32 

   
Pain  0.48 0.49, 0.47 

Wolke et al.: 

General health 

(Control) 

HUI 3 Parents Vision Cohen's Kappa 0.82 0.81, 0.83 

   
Hearing  1 0.99, 1.01 

   
Speech  0.23 0.23, 0.23 

   
Dexterity  0.67 0.66, 0.68 

   
Emotion  0.37 0.36, 0.38 

   
Cognition  0.2 0.2, 0.2 

   
Pain  0.46 0.45, 0.47 

Gusi et al. 
  

Pain or discomfort  0.68 (<0.05) 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   
Worried, sad or 

unhappy 

 0.221 (<0.05) 
 

Jelsma and Ramma EQ-5D-Y Mother Mobility Cohen's Kappa 0.15 
 

   
Self-care  0.08 

 

   
Doing usual. 

activities 

 0.01 
 

   
Pain or discomfort  0.2 

 

   
Worried, sad or 

unhappy 

 0.21 
 

Jelsma and 

Ramma: General 

health (Control) 

EQ-5D-Y Mother Mobility Cohen's Kappa 0.6 
 

   
Self-care  0.33 

 

   
Doing usual 

activities 

 0.34 
 

   
Pain or discomfort  0.41 

 

   
Worried, sad or 

unhappy 

 0.22 
 

Rhodes et al. HUI 3 Parents Vision Spearman 0.56 (<0.05)  



 

97 

AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Dexterity  0.49 (<0.05)  

Penn et al. HUI 3 Parents Vision Spearman 0.73 (<0.01)  

   Hearing  1.00  

   Speech  1.00  

   Ambulation  0.82 (<0.01)  

   Dexterity  0.73 (<0.01)  

   Emotion  0.30 (0.19)  

   Cognition  0.75 (<0.01)  

   Pain  0.20 (0.39)  

Belfort et al. HUI 3 Parents Emotion Spearman 0.45 (<0.01)  

   Cognition  0.30 (<0.05)  

   Pain  0.14 (0.30)  

Perez Sousa et al. EQ-5D-Y Mother Mobility Cohen's Kappa 0.713 (<0.001) 
 

   
Self-care  0.057 (0.536) 

 

   
Doing usual 

activities 

 0.436 (<0.001) 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   
Pain or discomfort  0.128 (0.183) 

 

   
Worried, sad or 

unhappy 

 0.165 (0.14) 
 

 
EQ-5D-Y Father Mobility Cohen's Kappa 0.042 (0.653) 

 

   
Self-care  0.044 (0.622) 

 

   
Doing usual 

activities 

 0.019 (0.841) 
 

   
Pain or discomfort  0.067 (0.469) 

 

   
Worried, sad or 

unhappy 

 0.016 (0.854) 
 

Perez Sousa et al. 

(b) 

EQ-5D-Y Parents Mobility Cohen's Kappa 0.51 (<0.001) 
 

   
Self-care  0.36 (<0.001) 

 

   
Doing usual 

activities 

 0.22 (<0.001) 
 

   
Pain or discomfort  0.27 (<0.001) 

 

   
Worried, sad or 

unhappy 

 0.42 (<0.001) 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

Perez Sousa (b): 

Control 

EQ-5D-Y Parents Mobility Cohen's Kappa 0.15 (0.03) 
 

   
Self-care  0.13 (0.04) 

 

   
Doing usual 

activities 

 0.09 (0.19) 
 

   
Pain or discomfort  0.26 (<0.001) 

 

   
Worried, sad or 

unhappy 

 0.37 (<0.001) 
 

Shiroiwa et al. EQ-5D-Y Parents Mobility Cohen's Kappa 0.5 
 

   
Self-care  0.91 

 

   
Doing usual 

activities 

 0.78 
 

   
Pain or discomfort  0.15 

 

   
Worried, sad or 

unhappy 

 0.12 
 

Hetherington et al. EQ-5D-Y-3L Mother Mobility Weighted Kappa 0.94 0.81, 1 

   Self-care  0.70 0.39, 1 

   Usual activities  0.68 0.29, 1 
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Pain/discomfort  0.00 -0.56, 0.56 

   Anxiety/depression  0.13 -0.45, 0.7 

 EQ-5D-Y-3L Father Mobility Weighted Kappa 0.65 0.23, 1 

   Self-care  0.37 -0.04, 0.77 

   Usual activities  0.25 -0.28, 0.79 

   Pain/discomfort  0.42 -0.17, 1 

   Anxiety/depression  0.26 -0.21, 0.72 

Abraham et al. 

(Baseline) 

EQ-5D-Y-3L Parents Mobility Pearson   

   Self-care  0.43  

   Usual activities  0.09  

   Pain/discomfort  0.63  

   Anxiety/depression  0.31  

Abraham et al. 

(Follow-up) 

EQ-5D-Y-3L Parents Mobility Pearson   

   Self-care  0.54  

   Usual activities  0.23  



 

101 

AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Pain/discomfort  0.76  

   Anxiety/depression  0.91  

Fitriana et al.: 

Thalassemia 

(Baseline) 

EQ-5D-Y-3L Parents Mobility Gwet’s AC1 0.86  

   Self-care  0.87  

   Usual activities  0.72  

   Pain/discomfort  0.65  

   Anxiety/depression  0.80  

 EQ-5D-Y-5L Parents Mobility Gwet’s AC1 0.87  

   Self-care  0.95  

   Usual activities  0.81  

   Pain/discomfort  0.70  

   Anxiety/depression  0.77  

Fitriana et al.: Acute 

disease (Baseline)  

EQ-5D-Y-3L Parents Mobility Gwet’s AC1 0.73  

   Self-care  0.30  
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Usual activities  0.03  

   Pain/discomfort  0.57  

   Anxiety/depression  0.47  

 EQ-5D-Y-5L Parents Mobility Gwet’s AC1 0.84  

   Self-care  0.29  

   Usual activities  0.07  

   Pain/discomfort  0.53  

   Anxiety/depression  0.64  

Fitriana et al.: Acute 

lymphoblastic 

leukemia (Baseline)  

EQ-5D-Y-3L Parents Mobility Gwet’s AC1 0.81  

   Self-care  0.87  

   Usual activities  0.66  

   Pain/discomfort  0.72  

   Anxiety/depression  0.67  

 EQ-5D-Y-5L Parents Mobility Gwet’s AC1 0.91  

   Self-care  0.77  
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Usual activities  0.67  

   Pain/discomfort  0.81  

   Anxiety/depression  0.65  

Fitriana et al.: 

Haemophilia 

(Baseline) 

EQ-5D-Y-3L Parents Mobility Gwet’s AC1 0.63  

   Self-care  0.82  

   Usual activities  0.66  

   Pain/discomfort  0.55  

   Anxiety/depression  0.58  

 EQ-5D-Y-5L Parents Mobility Gwet’s AC1 0.73  

   Self-care  0.89  

   Usual activities  0.76  

   Pain/discomfort  0.62  

   Anxiety/depression  0.62  

Fitriana et al.: 

Thalassemia 

(Follow-up) 

EQ-5D-Y-3L Parents Mobility Gwet’s AC1 0.96  
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Self-care  0.93  

   Usual activities  0.80  

   Pain/discomfort  0.80  

   Anxiety/depression  0.90  

 EQ-5D-Y-5L Parents Mobility Gwet’s AC1 0.95  

   Self-care  0.94  

   Usual activities  0.87  

   Pain/discomfort  0.79  

   Anxiety/depression  0.93  

Fitriana et al.: Acute 

disease (Follow-up) 

EQ-5D-Y-3L Parents Mobility Gwet’s AC1 0.96  

   Self-care  0.97  

   Usual activities  0.93  

   Pain/discomfort  0.90  

   Anxiety/depression  0.82  

 EQ-5D-Y-5L Parents Mobility Gwet’s AC1 0.96  
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

   Self-care  0.95  

   Usual activities  0.91  

   Pain/discomfort  0.93  

   Anxiety/depression  0.93  

Fitriana et al.: Acute 

lymphoblastic 

leukemia (Follow-

up) 

EQ-5D-Y-3L Parents Mobility Gwet’s AC1 0.95  

   Self-care  0.85  

   Usual activities  0.83  

   Pain/discomfort  0.73  

   Anxiety/depression  0.74  

 EQ-5D-Y-5L Parents Mobility Gwet’s AC1 0.97  

   Self-care  0.91  

   Usual activities  0.91  

   Pain/discomfort  0.76  

   Anxiety/depression  0.76  
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AUTHORS  

(INTERVENTION) 

MEASURE PROXY TYPE ATTRIBUTE STATISTIC 

REPORTED 

 

AGREEMENT 

STATISTIC 

(P-VALUE) 

95% 

CONFIDENCE 

INTERVAL 

Fitriana et al.: 

Haemophilia 

(Follow-up)) 

EQ-5D-Y-3L Parents Mobility Gwet’s AC1 0.96  

   Self-care  0.98  

   Usual activities  0.87  

   Pain/discomfort  0.46  

   Anxiety/depression  0.84  

 EQ-5D-Y-5L Parents Mobility Gwet’s AC1 0.96  

   Self-care  0.98  

   Usual activities  0.84  

   Pain/discomfort  0.79  

   Anxiety/depression  0.89  

HUI 2 = Health Utilities Index (HUI) Mark 2, HUI 3= Health Utilities Index (HUI) Mark 3, EQ-5D-Y= EQ-5D Youth version, VAS= Visual Analogue Scale, CHU9D= Child Health Utility 9 Dimensions, 

QWB= Quality of Well-Being scale, ICC= Intraclass 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. 



 

107 

2.5.4 Inter-rater agreement based on the type of measure 

2.5.4.1 HUI 2 and 3 

The inter-rater agreement between children and proxies for nine studies as indicated by the 

ICCs was low (ICC=<0.5) for overall HRQoL [171, 177-182, 186, 190, 193]. The overall ICC 

for HUI 2 was higher than that of HUI 3. In contrast to HUI 2, which showed good to very 

good agreement for the overall HRQoL for a quarter of the samples in the studies, the 

agreement using HUI 3 was moderate at best. The correlation coefficients obtained from ten 

studies indicated moderate associations between child-self and proxy reports [148, 177-179, 

183, 186-189, 191, 192]. 

Across the HUI 2 attributes of “emotion”, “cognition” and “pain”, the overall agreement was 

the lowest. In comparison, the kappa values suggested good to moderate agreement for 

“mobility”, “self-care” and “sensation”  [171, 174, 177, 178]. Similar levels of agreement 

were observed for HUI 3 attributes, where the kappa values indicated fair agreement for 

“cognition”, “emotion”, “pain” and for the “speech” attribute. The agreement was only 

moderate for “hearing”, but between good for “dexterity” and “ambulation”. The highest 

agreement (substantial/very good) was observed for “vision” [173-175, 177, 178].  

The ICC values demonstrated a poor (ICC<0.2) agreement for subjective dimensions 

(“emotion”, “cognition”, and “pain”) of HUI 2/3, with some even reporting negative values. 

For the observable HUI 2/3 attributes, the agreement was generally between good to very 

good for the dimensions of “sensation”, “vision”, “self-care”, and “hearing”. However, 

relatively lower agreement (moderate) was observed for “speech”, “mobility”, “ambulation” 

and “dexterity” [180, 182, 190]. 

2.5.4.2 EQ-5D measures and the EQ VAS 

None of the studies reported the ICCs for the overall utilities or the summary scores using 

EQ-5D measures. However, one study reported good association between the child-

caregiver EQ-5D utilities [191]. Of the six studies reporting the ICCs [144, 145, 194-196, 201] 
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and one reporting the CCC [184] for the EQ VAS scores, the majority showed low agreement 

(<0.5) between child-proxy dyads. However, an improvement in the inter-rater agreement 

was noted from baseline to follow-up [144, 195].  

Kappa coefficients reported for six studies varied across the EQ-5D-Y-3L dimensions, 

ranging between fair to very good [145, 147, 172, 184, 194, 195]. As with the HUI 2/3 

attributes, dimensions associated with psychosocial health− “feeling worried, sad or 

unhappy” and “having pain or discomfort”− demonstrated lower agreement varying from 

poor to moderate compared to the more observable dimensions of “walking about” and 

“looking after myself” where agreement was between good to very good. Lower agreement 

(poor to moderate) was also observed for the “doing usual activities” dimension, with 

instances of good agreement being less frequent. 

The inter-rater agreement between children and proxies within the EQ-5D-Y dimensions 

reported using Gwet’s AC1 ranged from good to very good [144, 176, 201]. The agreement 

for the “walking about” and “looking after myself” dimensions was consistently high (very 

good) for both the 3L and the 5L versions. Despite the lower agreement levels for the 

“feeling worried, sad or unhappy”, the “having pain or discomfort” and the “doing usual 

activities” dimensions, the agreement was still categorised as good. Importantly, no 

significant differences were observed in the agreement levels between the 3L and 5L 

versions, suggesting that the choice of version does not impact the agreement within the 

dimensions [144]. Moreover, the studies using longitudinal analysis reported an improvement 

in agreement from baseline to follow-up [144, 176]. 

2.5.4.3 CHU9D and QWB 

Two studies reported the ICC using CHU9D which showed good to very good inter-rater 

agreement [193, 199]. However, in a large sample of child-parent dyads, Rogers et al. [197] 

reported statistically significant but almost no correlation (<0.2) between the child-self and 
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proxy reports using CHU9D. In their study, Czyzewski et al. reported a moderate correlation 

between the self and proxy reported HRQoL using QWB [185]. 

2.5.5 Inter-rater agreement based on the type of proxy 

Both types of proxies (parents and health professionals) showed moderate (0.4 to 0.6) inter-

rater agreement and correlation, although parents showed slightly higher agreement overall, 

regardless of measures and/or health conditions. All studies using health professionals as 

proxies assessed the HRQoL of children with cancer or child cancer survivors. Among these, 

Fluchel and colleagues used physicians and teachers as proxies for the children in the 

control group with no health condition. A negative ICC (-0.31, 95% CI: -0.22 to 0.262) was 

noted indicating poor inter-rater agreement between these pairs [182]. Only one study 

showed good to excellent agreement between cancer survivors and health professionals 

(nurses and physicians) using HUI 2 [171]. Glaser and colleagues compared the inter-rater 

agreement between children with a history of cancer and their parents, physicians, and 

physiotherapists. Both the agreement (ICC) and correlation (Pearson’s r) values were better 

for parents, closely followed by physiotherapists and worst for physicians [177, 178]. Among 

the parents, Perez-Souza et al. observed higher agreement levels in the EQ VAS 

assessments between father-child pairs compared to mother-child pairs [194]. The study by 

Ungar et al. reported a poor (approximately 0.2) inter-rater agreement when children and 

parents reported paediatric HRQoL separately using the HUI 2 and 3. However, the 

agreement was found to be significant and moderate (>0.5) using a consensus based dyad 

approach [190]. 

The agreement between children and physiotherapists was generally low with the exception 

of one study where physiotherapists reported higher agreement than parents and physicians 

within the HUI 3 attributes of “vision” and “speech” [177, 178]. Overall, physicians reported 

excellent agreement when assessing the functional attributes, e.g., “mobility” and 

“ambulation”, whereas the subjective attributes of “emotion”, “pain” and “cognition” lacked 
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sufficient agreement [174, 177, 178, 180, 182]. The worst agreement was observed between 

physicians/teachers and children from the general population. Perfect agreement was 

observed within the “hearing”, “ambulation”, and “dexterity” attributes whilst the remaining 

attributes showed poor or no agreement [182].  

Parents followed a similar suit and reported slight to fair agreement within the “emotion” and 

“cognition” attributes of HUI 2 and 3. In the assessment of “emotion”, the only exception was 

reported in a study of children with very low birth weight by Wolke et al., which showed 

moderate agreement with the parents in the study population [175]. Between parent 

genders, mother-child pairs demonstrated a higher agreement as compared to father-child 

dyads [147, 172, 184, 194]. Moreover, father-child pairs generally reported only poor to 

moderate levels of agreement, except within the “walking about” dimension, where one 

study [184] indicated good agreement. 

2.5.6 Inter-rater agreement based on the type of condition 

Overall, the agreement/correlation between dyads within cancer-related studies was 

generally lower than studies with conditions other than cancer. However, no clear trend 

emerged in this analysis. For instance, in a longitudinal study of cancer patients, Penn and 

colleagues found strong associations between the HUI 3 derived overall HRQoL as reported 

by children and proxies in the study population but weak correlations for those in the control 

group [183]. Conditions like respiratory (asthma) and musculoskeletal diseases assessed 

using HUI 2 and 3 showed poor to moderate inter-rater agreement between child-self and 

proxy reported HRQoL [186, 190]. Using the EQ VAS, van Summeren and colleagues found 

good inter-rater agreement in children with functional constipation [196]. Additionally, in a 

longitudinal study of children with obesity, the agreement between children and parents for 

EQ VAS scores was found to be moderate at the baseline and follow-up [195]. Strong 

associations (Spearman’s rho) were noted between the overall HRQoL reported by children 

with cerebral palsy, hemiplegia, and/or muscular dystrophy and their parents using both EQ-
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5D-Y & EQ VAS [148] whilst the correlation between children with thalassemia and their 

caregivers with EQ VAS was weak [198]. Kulpeng et al also indicated a large correlation 

(Pearson’s r) between self and proxy derived HRQoL using EQ-5D & EQ VAS in children with 

severe childhood infections [191]. Within the cancer-related studies, unsurprisingly, the 

agreement/correlations were worse for children with (active) cancer than those with a history 

of cancer/cancer survivors. 

The agreement and the correlation between child-self and proxy reported HRQoL observed 

in the cohort of healthy children was, in general, low (<0.5) for the overall HRQoL [145, 182, 

183, 187, 197] as well as for the dimension-level HRQoL [145, 147, 172, 175, 182, 187]. For 

the HUI 3 attributes, good to very good agreement between children from the general 

population and parents was only observed for “hearing”, “vision” and “dexterity” [175]. 

Similarly, higher levels agreement was only observed in this cohort for the “looking after 

myself” and “doing usual activities” dimensions. In contrast, the less observable dimensions 

such as the “emotion”, “cognition” and “pain” attributes of the HUI 3 and the “feeling sad, 

worried or unhappy” dimension of the EQ-5D-Y-3L demonstrated poor to fair agreement.  

2.5.7 Meta-analysis results 

In the following, results for the meta-analysis are provided for studies which reported the ICC 

(95% CI) for the overall utilities and Cohen’s Kappa for the dimension level HRQoL. Ten 

studies were included in the analysis to estimate the ICC for overall utilities generated using 

the child-specific generic preference-based measures [171, 177-182, 186, 190, 193, 199]. 

Seven studies reported the ICCs for EQ VAS scores [144, 145, 184, 194-196, 201] and one 

reported only Pearson’s r for the EQ-5D-3L utilities [191], and were, therefore, excluded. 

Kappa statistics for the dimension level agreement were reported for 10 studies employing 

HUI 2 and 3 (5 studies) [171, 173-175, 177, 178] and EQ-5D-Y (3L/5L) (5 studies) [145, 147, 

172, 194, 195]. However, only one [145] of the five studies using EQ-5D-Y (3L/5L) reported 

the percent agreement values. Three studies reported the Gwet’s AC1 [144, 154, 176, 200] 
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and one reported Pearson’s r [200]. Consequently, the EQ-5D measures were excluded from 

the dimension level meta-analysis of agreement because standard errors could not be 

estimated for the former studies and the agreement statistics were not suitable for pooling 

for the others. 

2.5.7.1 Inter-rater agreement for overall utilities 

The overall ICC for all 25 samples for the HUI 2, HUI 3 and the CHU9D was 0.45 (0.36, 0.62). 

Figure 2.2 depicts the study-specific and overall estimates of ICC, their respective 95% CIs 

and the study weights (%). The test for homogeneity resulted in a Q test statistic of 203.13 

(p<0.001). The heterogeneity in the studies was high (I2=91%) due to the presence of high 

variability between studies. 

Exploratory moderators such as the type of measure, health condition, proxy, age-group 

(below 8 years vs above) of the children in the sample were used to potentially explain this 

heterogeneity. The moderators were categorised according to the 1) type of measure  used- 

HUI 2 (12 samples) or HUI 3 (11 samples) or CHU9D (2 samples), 2) health condition 

assessed- cancer (15 samples) or non-cancer (10 samples) related, 3) Type of proxy used -

parent/caregiver (17 samples) or health professional/teacher (8 samples), and 4) the lower 

age limit of the sample- below 8 years (11 samples) or 8 and above years (14 samples).  

HUI 3 had an estimated ICC of 0.37 (0.18, 0.53), much lower than HUI 2, which had an 

estimated ICC of 0.58 (0.34, 0.75). The overall ICC for cancer-related samples was 0.43 

(0.27, 0.57) whereas for samples with conditions other than cancer, including general health, 

it was 0.57 (0.33, 0.74). The ICC estimate for parent proxies was 0.53 (0.37, 0.66) whereas 

for health professionals it was only marginally lower at 0.47 (0.11, 0.72). Samples that also 

included younger children had an ICC of 0.42 (0.29, 0.54) which was lower than the ICC of 

0.57 (0.33, 0.74) with older children. However, none of the group differences were 
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statistically significant and, therefore, did not suggest moderation by any of the included 

variables.  

The results of the meta-regression showed that none of the explanatory variables were 

statistically significant, thus, showing no significant differences in child and proxy agreement 

according to the type of measure, health condition experienced, proxy type and the inclusion 

of children below 8 years in the sample. The funnel plot and the funnel-plot test for 

asymmetry (p=0.07) did not suggest any publication bias. 
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Figure 2.2 Summary of the interrater reliability across studies. The forest plot depicts 

the study-specific and overall estimates of Intraclass Correlation Coefficients (ICC), 

their respective 95% confidence intervals (CI) and the study weight (%) for 25 studies. 

 

2.5.7.2 Inter-rater agreement for dimension level HRQoL 

The estimated kappa and its 95% CI for HUI 2 and 3 attributes is summarised in Table 2.6. In 

total, 36 samples for HUI 2 and 68 samples for HUI 3 were synthesised, respectively, for the 
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meta-analysis. The estimated Kappa values for HUI 2 attributes of “emotion” (0.25), 

“cognition” (0.3) and “pain” (0.38) and the HUI 3 attributes of “cognition” (0.23), “emotion” 

(0.27), “speech” (0.3) and “pain” (0.36) were the lowest. In contrast, there was higher 

agreement for the more easily observable physical or function related attributes such as 

“mobility” (0.61) for HUI 2 and “ambulation” (0.64), “dexterity” (0.65) and “vision” (0.78) for 

HUI 3. The heterogeneity was lower for HUI 2 studies (I2=75%) than for HUI 3 studies 

(I2=90%). Although no small-study bias was present in the analysis of HUI 3 samples 

(p=0.327), there was a possibility of such a bias using the HUI 2 samples (p=0.003). 
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Table 2-6 Dimension level overall Kappa estimates with their 95% confidence intervals (CI) for HUI 2 and 3. 

MEASURE ATTRIBUTE AGREEMENT (𝜿̂) LOWER 95% CI UPPER 95% CI 

HUI 2 Self-care 0.576 0.347 0.806 

 Cognition 0.296 0.088 0.505 

 Emotion 0.250 0.158 0.342 

 Mobility 0.615 0.463 0.767 

 Pain 0.385 0.148 0.622 

 Sensation 0.409 0.306 0.512 

  

HUI 3 Ambulation 0.641 0.535 0.747 

 Cognition 0.229 0.145 0.313 

 Dexterity 0.646 0.541 0.751 

 Emotion 0.272 0.190 0.353 

 Hearing 0.497 0.232 0.762 

 Pain 0.361 0.265 0.457 

 Speech 0.300 0.174 0.427 

 Vision 0.782 0.713 0.850 

HUI 2 = Health Utilities Index (HUI) Mark 2, HUI 3= Health Utilities Index (HUI) Mark 3, 𝜅̂ = estimated Kappa value; 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. 
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2.6 Discussion 

This systematic review extends the existing evidence on child and proxy-reported health 

state utilities, such as those by Khadka et al.[115] and Jiang et al.[116], by focusing on the 

additional dimension of inter-rater agreement between child-proxy dyads. To date, this is the 

first study to comprehensively examine the inter-rater agreement between child-self and 

proxy reported HRQoL using generic preference-based measures across health conditions. 

Of the thirty studies included, most reported a poor to moderate agreement level (ICC=<0.5) 

between the child and proxy dyads for overall utilities. At the dimension level, there were 

some important differences common to all the generic preference-based measures. In 

particular, the agreement between children and proxy respondents was weaker for 

psychosocial-related HRQoL (e.g., “emotion”, “cognition” and “feeling worried, sad or 

unhappy”) dimensions and stronger for physical HRQoL dimensions (e.g., “vision”, 

“hearing”, “looking after myself” and “walking about”).   

It is unclear how the preference-based measure/s applied in the identified studies influence 

on the level of agreement between self and proxy reported child HRQoL. In this review, 

greater agreement with HUI 2 was observed than HUI 3. There are two main differences 

between the measures. First, the two measures differ in their response levels. HUI 3 has 5-6 

response levels whereas HUI 2 has 3-5 [202]. Intuitively, a higher inter-rater agreement 

would be expected with measures with fewer response levels, assuming that fewer choices 

may reduce ambiguity and ease the rating process. Second, HUI 2 and HUI 3 have different 

underlying constructs for the attributes with the same name. For example, in HUI 2  the 

“emotion” attribute assesses distress and anxiety, whilst the HUI 3 frames “emotion” in terms 

of happiness rather than depression [202]. Currently, there is insufficient evidence to 

investigate whether the discrepancy reflects this difference or is a coincidental finding.   
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In contrast to the above, the study evaluating the child and proxy agreement using the EQ-

5D-Y 3L and 5L versions found a higher agreement, although not significant, with the five-

response level version than with three [176]. This counterintuitive finding suggests that for 

the EQ measures, a greater number of response options may provide a more precise and 

nuanced recording of HRQoL [203], thereby, potentially, enhancing agreement. Similarly, the 

agreement for the CHU9D, which also has five response options, was found to be good to 

very good. [193, 199]. However, this does not imply that more response levels always result 

in better agreement. There may a practical limit to the number of response levels that can be 

effectively used before they no longer contribute to, or may even reduce, the dyadic 

agreement. For example, both agreement and correlations for the EQ VAS generally ranged 

from fair to moderate, which was lower compared to the dimension level agreement for the 

corresponding descriptive system. This discrepancy may be attributed to several factors, 

including the use of different test statistics to measure agreement/correlation and the 

variations in response scales. Specifically, the EQ VAS has a response scale from 0 to 100, 

whereas each of the five dimensions of the EQ-5D measures are described using a 3 or 5 

level response scale [77]. Hence, a higher discrepancy may be expected with EQ VAS due to 

the much larger range for its response scale. 

Proxy type used was found to have some influence on the level of agreement between self 

and proxy reported paediatric HRQoL. The findings of HRQoL studies conducted in a 

paediatric oncology setting suggest that the information obtained from the child, the parent 

and the health professional are generally complementary and valid [122]. However, 

Sprangers and Aronson concluded that health professionals generally tend to underestimate 

the pain and also, conversely, the overall HRQoL of the individual [204]. Whilst able to 

accurately assess the patient’s physical condition, health professionals often failed to 

consider the emotional and social components of HRQoL [205]. In line with previous studies 

in adult cancer patients where agreement was higher with close companions, the child-
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parent agreement in this review was also found to be higher compared to child-health 

professional agreement [206]. Moreover, mothers demonstrated a higher agreement than 

fathers. This gender disparity may be associated with their degree of involvement in 

childcare [207].  

The level of inter-rater agreement decreases with more severe conditions [205]. Longitudinal 

studies in paediatric patients found that the agreement between children and 

parents/caregivers was higher when their condition improved as compared to periods when 

they were ill [144, 176, 195, 200]. Additionally, the findings in this review indicate that 

cancer-related cohorts with active cancer had lower overall agreement than those with a 

history of cancer or with non-cancer health conditions. This is an important finding since the 

timing of HRQoL assessments, which can capture the changes in the individual’s health 

status, form critical inputs for the calculation of QALYs for CUA. Divergences in self and 

proxy reported childhood HRQoL over time and according to the severity of the condition 

may impact, potentially substantially, upon the results of economic evaluations and 

regulatory decision-making for the recommendation of new pharmaceuticals/medical 

technologies. 

Interestingly, a low inter-rater agreement was seen between children with no obvious health 

conditions and their parents/caregivers. One study in this review, for instance, showed worse 

correlations between parents and healthy children than children with a history of cancer 

[182]. A similar trend was observed in a cohort of adolescents, where those with chronic 

health conditions exhibited higher agreement levels on the non-preference-based PedsQLTM 

compared to their healthy peers [208]. It remains unclear whether this low agreement 

reflects a true pattern or is the result of systematic differences in how HRQoL dimensions are 

understood by the child and the adult caregivers. Further exploration through qualitative 

studies could help clarify whether this is a demonstrable trend and shed light on the 

underlying reasons.  
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Self and proxy agreement data in the assessment of mental health conditions remains 

scarce, highlighting a significant gap in our understanding of the inter-rater agreement within 

this vulnerable population. Although studies have examined HRQoL in children suffering 

from mental or behavioural disorders using preference-based measures [209-213], the 

assessment of the level of child-proxy agreement in this population remains largely 

unexplored, with only one study to date specifically addressing it [200]. Proxy-child 

concordance may be crucial in this cohort, especially since children with mental or 

behavioural disorders may experience several barriers in communicating their feelings and 

experiences [214]. A pivotal review by De Los Reyes et al. underscores the importance of 

the choice of proxy in reporting the psychosocial functioning of children, highlighting the 

discrepancies that exist between children and adult informants [215]. Such discrepancies 

may lead to misunderstandings about the child’s condition and potentially impact the 

adoption of interventions that are sensitive to the actual needs and experiences of these 

children.  

Self-report using the EQ-5D-Y has been prescribed for children aged 8 and older [77]. The 

use of HUI 2/3 is not recommended for self-report in children under 12 [202]. However, 

studies included in this review have reportedly used these measures for self-completion in 

children in a younger than recommended age group. The minimum age at which children 

can reliably and accurately self-report has not been conclusively identified yet and is likely to 

be influenced by a variety of factors (including the reading and comprehension abilities of 

the child, the measure/s being applied and the mode of completion) [98]. There also remains 

a gap in the literature exploring the potential for differential levels of agreement between 

proxies and children by age groups. Previous studies have shown lower agreement among 

older children than their younger counterparts [216, 217], while others have reported that 

larger inter-rater gaps with younger children [218, 219]. In this review, one study reported 

the agreement statistics (Gwet’s AC1) for children (10 to 12 years) and adolescents (13 to 15 
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years) separately. In both groups, the correlation between child-self and proxy reported 

dimension level HRQoL was strong and positive, with a marginally stronger association 

reported between adolescents and caregivers than children and caregivers [201]. Due to 

these inconsistent findings, further research is needed to determine if an age differential 

exists in the level of child-proxy agreement.  

In this review, 33% of the studies reported only the correlation coefficients which were 

synthesised to measure the inter-rater agreement. The difference between agreement and 

correlation has been addressed in the literature [154]. However, until recently, standalone 

correlation coefficients have been employed to assess agreement between child-self and 

proxy report [200]. Correlation and agreement, both measure the strength of association 

between the two variables of interest. However, the key difference is that agreement 

coefficients, in addition, account for the absolute agreement between the raters. Correlations 

may be high even if the ratings are not equal but only vary similarly. On the other hand, a 

perfect agreement would imply that all ratings, by each rater, are the same [118, 153]. Thus, 

correlation coefficients, if used, presented along with agreement statistics may provide a 

more comprehensive picture of the level of agreement. 

2.7 Limitations 

This review has several limitations which are important to highlight. The inter-rater 

agreement for overall utilities and for the respective dimensions was quantitatively examined 

for only HUI 2 and 3 for the following reasons: (1) HUI measures were widely used among 

the studies included in this analysis with HUI 3 being the most dominant (2) Despite its 

relatively wide application, the majority of the identified studies using the EQ-5D-Y did not 

report the overall utilities, potentially due to the absence of an established preference-based 

scoring algorithm for the EQ-5D-Y for the respective countries at the time of publication. 

When reported, the utilities were calculated using country-specific preference-weights for 
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the adult EQ-5D-3L [191, 200]. Furthermore, these studies only reported the correlation 

(rather than agreement) using Pearson’s r. Whilst agreement was reported for the EQ VAS 

scores, they were not pooled due to paucity of evidence demonstrating the comparability of 

the VAS scores with the index scores. The EQ VAS scores were therefore not included in the 

meta-analysis. Additionally, the lack of studies reporting the dimension-level agreement 

between self and proxy reports of child HRQoL, along with percent agreement and published 

guidelines for pooling agreement statistics such as Gwet’s AC, made a meta-analysis of the 

EQ-5D-Y dimensions infeasible (3) The analysis for the CHU9D and QWB was also limited 

due to inadequate reporting of agreement statistics. The interpretation of the results of the 

meta-analysis is bounded by the presence of a high heterogeneity which could not be 

explained by the sub-group analysis.  

Further, due to practical resource constraints only articles published in the English language 

were included. Although no publication bias was detected, grey literature was not searched. 

Additionally, authors were not contacted for unreported data, resulting in the rejection of 

several papers. Additionally, data extraction was conducted by a single author which may 

have affected the reliability of the findings. Finally, many of the studies included in the review 

did not provide detailed descriptions of the nature or extent of assistance provided, nor did 

they report whether parents completed their own proxy-reports before or after assisting their 

children. This lack of consistency in reporting limited the ability to systematically examine the 

influence of assisted self-report on the estimates. Future research should aim to standardise 

the reporting of assisted self-report practices to enable more meaningful analyses of its 

potential impact on HRQoL estimates. 

2.8 Conclusions 

This systematic review summarising the agreement between child-self and proxy rating of 

HRQoL using established generic preference-based measures generally found a low 
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(ICC/CCC<0.5) inter-rater agreement. Convergence with child-self rating was more likely in 

the proxy assessment of paediatric HRQoL within dimensions with observable attributes e.g., 

physical health dimensions than in those with less-observable attributes e.g., psychosocial 

dimensions. Further research to drive the inclusion of children in self-reporting their own 

HRQoL wherever possible and limiting the reliance on proxy reporting of children’s HRQoL is 

warranted. 
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CHAPTER 3: METHODS 

3.1 Overview 

This chapter details the research design, methodology, and analytical approaches used in 

the first empirical study, i.e., Study 1. The results obtained using these methods are reported 

upon in Chapters 4, 5, 6, 7. It describes the sample selection, data collection procedures, 

and the measures employed for assessing HRQoL in children and proxies for the study. 

(Please refer to Chapter 8 for the methods for Study 2). 

3.2 Background 

As discussed in Chapter 1, self-report of the person’s own HRQoL is considered the gold 

standard for measurement, given that a person’s perceptions of their health state are what 

constitutes HRQoL. In child health research, information gathered through self-reported 

measures of a child’s HRQoL can offer a more comprehensive perspective of their overall 

subjective well-being, beyond just their physical health [220, 221]. However, it is common for 

parents to act as proxy respondents when assessing the HRQoL of children, especially in 

cases where the child is too young or unwilling to provide their own responses or has a 

health condition that impacts their ability to self-complete the measure [94, 98]. While 

parental reports can offer valuable insights, parents may have different perceptions of their 

child’s HRQoL compared to the child’s own perceptions [106].  

Chapter 2 (systematic review and meta-analysis) provides a comprehensive overview of the 

evidence in the literature regarding inter-rater agreement between self and proxy-reports for 

preference weighted generic HRQoL measures in children. Of the 35 studies included, the 

inter-rater agreement was found to be low for overall HRQoL across the different measures 

used. Notably, the agreement between children and proxy respondents was lower for 

psychosocial-related dimensions than for physical dimensions within these measures [222]. 
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This finding was consistent with previous research reporting discrepancies between child 

self-reports and parental reports of HRQoL [115, 222, 223]. It is, therefore, crucial to not only 

evaluate how closely the report provided by the parents aligns with the child’s self-report, 

i.e., the extent to which the two raters agree in their ratings, but also to investigate the factors 

influencing this agreement and the underlying reasons for any discrepancies to gain more 

comprehensive insights [118].  

Agreement statistics are indispensable for determining inter-rater agreement in HRQoL 

assessments. In the context of child HRQoL, agreement statistics help to identify the degree 

of alignment between self-reports and proxy reports. High agreement can indicate that 

parents can closely represent their child’s health perceptions, while low agreement suggests 

discrepancies that warrant further investigation. As mentioned in Chapter 2, statistics such 

as, ICC and Cohen’s Kappa (K), provide a rigorous method to quantify the level of agreement 

between different raters. These measures provide an assessment of the agreement that 

accounts for the possibility of agreement occurring by chance alone [118, 151, 152, 222]. On 

the other hand, correlation coefficients, such as Pearson's r or Spearman's rho, measure the 

strength and direction of a linear relationship between two variables. However, they do not 

account for chance agreement and can be misleading when used to assess agreement. For 

example, a high correlation coefficient does not necessarily imply good agreement; it could 

simply reflect a consistent pattern of differences between the two sets of ratings. Thus, this 

thesis employs agreement statistics to better understand the extent to which the parental-

report is representative of the child’s own HRQoL, thereby informing the interpretation of 

HRQoL values.  

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 [99]. 

Cognitive interview methods such as the think aloud, which involves articulating one’s 
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thoughts while engaging in a task (concurrent) or after task completion (retrospective), are a 

key tool for assessing the quality of responses and for determining whether the HRQoL 

measure is generating the intended information from the respondent [224, 225]. Cognitive 

interviews including think aloud have been employed with children aged 5 years and older in 

the development and content validation of HRQoL measures [226-229]. Additionally, these 

methods have been used to adapt established HRQoL measures to different cultural and 

linguistic settings [230-232]. For example, cognitive interviews were conducted with samples 

of healthy and chronically ill children aged 8-18 years from Germany, Italy, Spain, and 

Sweden to adapt the EQ-5D-Y to the respective languages [36]. 

Cremeens and Blades conducted a qualitative study using think aloud to investigate how 

children aged 5-9 years understood and responded to questions in the TedQL [233], a 

generic measure of HRQoL for children aged 3–8 years [140]. Their findings suggested that 

older children had a better understanding and interpretation of the items than younger 

children [140]. While cognitive interviews have been conducted with children and 

adolescents to assess their understanding of non-preference based HRQoL measures [234, 

235], there is a limited amount of qualitative research exploring how children comprehend 

and respond to child-specific preference-based measures for HRQoL. Notably, Amien et al. 

conducted a study employing cognitive interviews to assess the comprehensibility of the EQ-

5D-Y-3L interviewer-administered version among a South African sample of children aged 5-

7 and 8-10 years [236]. Their findings indicated that children aged 5-7 years experienced 

more challenges with comprehension, specifically with the “looking after myself” dimension 

compared to children aged 8-10 years (5-7 years: 55% vs 8-10 years: 28%) [236]. However, 

the extent to which these comprehension challenges affect the self-report validity of the 

HRQoL measurements in younger children, specifically the impact of these challenges on 

the reported HRQoL, remains underexplored. 
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Tourangeau’s four-stage response model is a useful approach for identifying and 

categorising issues related to the four cognitive processes involved in responding to 

questions in a HRQoL measure. These processes include comprehension (understanding 

the question), retrieval (recalling relevant information), judgment (evaluating the information), 

and response (selecting and reporting an answer) [237]. A framework based on 

Tourangeau’s response model has recently been successfully utilised with a think aloud 

protocol to assess the self-report reliability of the EQ-5D-5L in older adults with varying levels 

of cognitive impairment and dementia [238, 239]. Additionally, a study by Nwankwo et al. 

applied a similar methodology to investigate participant responses when completing the 

HRQoL measures, including the EQ-5D-5L, among individuals with end-stage organ failure 

[240]. In conjunction with quantitative methods, the qualitative think aloud approach may thus 

offer additional insights into the psychometric properties of a measure [241, 242]. 

This study (Study 1) first, quantitatively, examines the inter-rater agreement (for both, the 

overall HRQoL and the HRQoL dimensions) between child-parent dyads and then 

qualitatively analyses the child responses to the think aloud interview to determine if they 

engage meaningfully with the HRQoL measures. The detailed methods are outlined below. 

3.3 Measures 

3.3.1 EQ-5D-Y 

The EQ-5D-Y-3L and its proxy versions were used to examine inter-rater agreement 

between self and proxy reported HRQoL [86]. For proxies, in version 1, the proxy is asked to 

rate their child’s HRQoL according to their opinion (proxy-proxy), whilst in version 2, they are 

asked how the child would rate their own HRQoL if they were able to do so (proxy-child). 

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 
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of three levels of problems (no problems, some problems, a lot of problems). The EQ-5D-Y-

3L self-report and both its proxy versions also include a visual analogue scale (EQ VAS), 

where the respondent can rate their (when self-reporting) or their child’s overall health status 

(when proxy-reporting) on a scale from 0 to 100, with 0 indicating the worst possible health 

state and 100 the best possible health state.  

An Australian value set for the EQ-5D-Y-3L is not currently available. Hence the EQ-5D-3L 

Australian adult value set derived using a TTO approach was applied to both proxy and self 

HRQoL ratings to generate the overall HRQoL or HRQoL values (preference-weighted 

HRQoL). The weights range from 1, indicating full health to -0.217 for the worst health state 

(33333) [243]. It is important to note 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 [88]. However, arguably, such differences are of lesser importance for 

this particular study, since the purpose is to determine the extent of agreement between the 

dyads according to the perspective adopted and to examine any differences in this regard. 

The robustness of the main findings to the choice of value set was tested in a sensitivity 

analysis using a recently published EQ-5D-Y-3L value set (for Germany) [244]. Studies from 

European countries have indicated that the distribution of values for the adult and youth EQ-

5D measures are similar to each other. Assuming that Australian values for the EQ-5D-Y-3L 

are more likely to resemble ‘European’ rather than ‘Asian’ preference patterns, the German 

EQ-5D-Y-3L value set was chosen [245]. The preferences for the EQ-5D-Y-3L health states 

were elicited from a German adult population using DCE and composite TTO (c-TTO) 

methods. The value set was applied to both self and proxy responses.   

3.3.2 CHU9D 

The CHU9D, a validated generic preference-based measure of children’s HRQoL, includes 9 

dimensions: “Worried”, “Sad”, “Pain”, “Tired”, “Annoyed”, “Schoolwork/homework”, 
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“Sleep”, “Daily routine”, and “Activities” and each dimension has five response levels. A 

scoring algorithm can be used to generate individual level preference-weights for all possible 

response combinations to the CHU9D. The preference-weights range from 1 (full health) to -

0.1059 for the most severe (PITS) state [56]. An Australian adolescent-specific preference-

based scoring algorithm, derived from Australian adolescents aged 11-17 years, was applied 

in this study to calculate the CHU9D generated utilities [56].  

3.3.3 PedsQL™ 4.0 generic core scales 

The PedsQLTM 4.0 Generic Core Scales include 23 items that are grouped into 4 Scales 

(dimensions): Physical Functioning (8 items), Emotional Functioning (5 items), Social 

Functioning (5 items), and School Functioning (5 items). The psychosocial dimensions 

represent the emotional, social, and school functioning subscales of the PedsQLTM whilst the 

physical dimension represent the physical functioning scale. For children aged 5-7 years, the 

response levels are simplified to three levels: “Not at all”, “Sometimes”, and “A lot”. For 

children aged 8 years and above, the response levels include five options: “Never”, “Almost 

never”, “Sometimes”, “Often”, and “Almost always” [246]. 

Since the PedsQLTM is not a preference-based measure, equal weights were assigned for 

each of its 23 items when calculating the total score. Items were scored in reverse and 

transformed into a 0-100 continuous scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), such that 

higher scores represented better HRQoL. To calculate the mean for individual scale scores, 

the items were summed across and divided by the number of items answered. The average 

individual scale scores were used to compute a total summary score [246]. 

3.3.4 EQ-5D-3L 

The EQ-5D-3L was used to measure the HRQoL of the parent participants. The EQ-5D-3L 

measures HRQoL across five dimensions: “mobility”, “self-care”, “usual activities”, 

“pain/discomfort”, and “anxiety/depression”. Each dimension has three different response 
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options, ranging from no problems to severe problems [243]. An Australian adult scoring 

algorithm was applied to calculate the adult utilities (as mentioned above) [243]. 

3.4 Participant recruitment 

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 who had 

previously indicated their own and their child’s interest in participating in research studies. 

Children aged 6-12 years and one of their parents living in the same household (i.e., 

parent/child dyads) were eligible to participate in this cross-sectional study according to a 

pre-specified inclusion and exclusion criteria. The inclusion criteria required that children 

were able to read and understand written English. Additionally, children with reading 

disorders such as dyslexia or any condition that would impact their ability to self-complete 

the measures were excluded. This study administered the child self-report questionnaire 

using REDCap, an online platform on a laptop embedded with a screen-based eye-tracker3. 

Therefore, criteria for exclusion also comprised contraindications for eye tracking including 

eye-conditions such as lazy eye (amblyopia), misaligned eyes (strabismus) and dancing eyes 

(nystagmus). Participants received an e-gift card worth AUD $90 as a token of appreciation 

for their participation from the social research company.  

Information about the child participant’s age, gender, and household income bracket (less 

than $50,000 or greater than or equal to $50,0004[247]) was collected from parents following 

 
3 The eye tracking data, focussing on the analysis of children’s gaze patterns and other metrics, will be 

explored as the subject of subsequent research. 
4 This income threshold was roughly calculated based on the average Australian household weekly 

income of $866, which falls within the 20th percentile of income distribution and is categorised as part 

of the low-income bracket according to the Australian Bureau of Statistics (2019-20), Survey of 

Income and Housing, User Guide, Australia. Available from https://www.abs.gov.au/statistics/detailed-

methodology-information/concepts-sources-methods/survey-income-and-housing-user-guide-

australia/2019-20/income#low-and-lower-income-households 

https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/survey-income-and-housing-user-guide-australia/2019-20/income#low-and-lower-income-households
https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/survey-income-and-housing-user-guide-australia/2019-20/income#low-and-lower-income-households
https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/survey-income-and-housing-user-guide-australia/2019-20/income#low-and-lower-income-households
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informed consent to participate from both the parent and child at the pre-interview stage via 

email/ mail correspondence. Parents also reported on any long-term child health 

condition(s): “Has your child been diagnosed by a health or education professional with a 

long-standing illness, medical condition, or disability? (Yes/No)”. If yes, parents were asked 

to specify the condition (Fig 3.1).  

A broad representation in relation to key socio-demographic characteristics and common 

health conditions affecting children in the general population such as asthma, anxiety 

disorders, conduct disorders, depressive disorders, autism spectrum disorders and dental 

caries was achieved using a stratified random sampling method [248]. This method involved 

dividing the population into distinct subgroups, or strata, based on gender (girl vs boy), 

socio-economic status (income brackets) and health condition. Random samples were then 

recruited from each stratum in proportion to their presence in the overall population, 

ensuring that each subgroup is adequately represented in the final sample. This approach 

enhances the generalisability of the findings by reducing sampling bias [249].  

Previous studies suggest a high percent agreement (approximately 60%) can be expected 

between proxies and children from the general population [147, 250]. In this thesis, to assess 

inter-rater agreement, Gwet’s AC was preferred over Cohen’s Kappa for several reasons. 

First, Gwet’s AC is less affected by the presence high percent agreement which can cause 

Cohen’s Kappa to underestimate agreement. Second, Gwet's AC provides a more stable 

measure of agreement when the marginal distribution of data is imbalanced, meaning the 

distribution of ratings is heavily skewed towards certain categories. Cohen’s Kappa can 

produce lower agreement estimates in such cases where the distribution of ratings is 

unevenly skewed. Therefore, given that the sample in Study 1 is from the community and 

generally healthy, these advantages make Gwet’s AC better suited to measure inter-rater 

agreement compared to Cohen’s Kappa [151, 161]. Gwet recommends a sample size of 25 
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to estimate the agreement coefficient with an error margin of 20% under high percent 

agreement [161]; however, this study aimed for a larger sample size (N>25) to increase the 

statistical power of the agreement analysis.  

 

Figure 3.1 Pre-interview screening questions for parents. 

3.5 Study design 
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A convergent mixed method design was used. The intent of the convergent design was to 

gain a comprehensive understanding of child-self reporting of HRQoL by drawing on the 

strengths of both quantitative and qualitative methodologies with equal emphasis given to 

both [251]. The quantitative component involved the independent completion of the validated 

HRQoL measures (see Table 3.1), administered to both children and their parents. The 

qualitative component included the think aloud interview with only the children to explore 

their understanding and reasoning behind their responses.  

Integration was achieved at the data analysis stage by using a data transformation model, 

which quantifies qualitative data for incorporation into the quantitative analyses [251]. This 

approach allowed for a holistic view of the data, capturing both the numerical extent of inter-

rater agreement and the underlying reasons for any discrepancies. Additionally, the 

qualitative findings were reported in detail to further elaborate on and provide context to the 

integrated results. 

3.6 Ethics 

Study 1 was conducted in accordance with the ethical standards laid down in the 1964 

Declaration of Helsinki and its later amendments. The study was conducted in South 

Australia and complied with the ethical guidelines of the Flinders University Human Research 

Ethics Committee (Project ID 4178). Written informed consent to participate in the study was 

sought from the parent for themselves and on behalf of the child prior to commencing the 

interview. 

3.7 Procedure 

Child-parent dyads were invited to attend a semi-structured, face-to-face interview with a 

researcher at Flinders University to complete a series of validated HRQoL measures (Table 

3.1). Each interview was scheduled for a maximum duration of 45 minutes. A team of three 
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interviewers, including DK, was assigned to conduct the interviews. Participants were offered 

two interview slots, which were conducted simultaneously by DK and another interviewer. To 

ensure that the interviewers were well-prepared for conducting interviews with children, they 

underwent training sessions that included mock interviews with consenting colleagues and 

their children. These training sessions were supervised by the Principal Supervisor, who has 

adequate experience in conducting interviews with children (outlined in the ethics 

application). An interview protocol was designed and provided to all interviewers to ensure 

consistency and reliability in the interview process. To minimise any psychological harm in 

the interview, which included questions about the parent’s and the child’s health, participants 

were given the opportunity to withdraw from the interview at any time if distress occurred 

(see materials provided under Appendix 10.2 for more details).  

The interview with the child comprised two stages: quantitative and qualitative. In stage one, 

namely, the quantitative stage, the child was invited to self-complete their own HRQoL 

assessment using the EQ-5D-Y-3L, the CHU9D, the PedsQLTM, and a self-rated general 

health (SRH) item question- “In general, would you say your health is poor, fair, good, very 

good, or excellent?” [252], administered online via the REDCap, a secure web-based 

platform for data capture and management [253, 254]. The order of the generic preference-

based measures, i.e., the EQ-5D-Y-3L and the CHU9D was randomised to appear either first 

or last, with PedsQLTM positioned in the middle. This was done using a stratified 

randomisation method based upon the child’s chronological age (6-7 years vs 8-12 years). 

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.  

Following the completion of the questionnaires, in stage two, face-to-face retrospective think 

aloud interviews were conducted using an age-appropriate interview guide specifically 

developed for this study. The retrospective think aloud method was chosen as it allows 
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uninterrupted completion of the questionnaire by the child and reduce the workload during 

the task [255, 256]. The interviewer asked the children to retrospectively think aloud whilst 

recording the conversation on a voice recorder. 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. The interviewers explained the task 

to the participants and asked them to verbalise their thoughts and reasons for their choices. 

Only minimal verbal probes were used to encourage responses. Probes used were open-

ended such as “can you explain why you chose that answer?” and “was there anything that 

confused you?” (please see Appendix 10.2 interview protocol for more details). At the 

conclusion of each interview, the interviewer assessed the child’s understanding and 

engagement with the questionnaire. This evaluation was categorised into five distinct levels, 

adapted from a study by Guerriero at al. [257], to determine the child’s ability to comprehend 

and complete the task: 

• Category 1: The child did not complete the task due to fatigue. 

• Category 2: The child did not complete the task, but there is insufficient evidence to 

conclude that a lack of understanding prevented completion. 

• Category 3: The child did not complete the task, and there is sufficient evidence to 

assume that a lack of understanding prevented completion. 

• Category 4: The child completed the task, but comments and questions indicated a 

poor understanding of the task. 

• Category 5: The child completed the task, and comments and questions indicated a 

good to excellent understanding of the task. 
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Simultaneously, the parent respondent was asked to self-complete the corresponding proxy 

versions of the measures. The proxy versions of the EQ-5D-Y-3L included two perspectives, 

proxy-proxy and proxy-child whereas the CHU9D and the PedsQLTM were assessed from 

proxy-proxy perspective only. These measures were provided as hard copies whilst using 

noise-cancelling headphones such that their responses were not unduly influenced by any 

conversations taking place between the interviewer and the child, and to ensure they were 

not influencing their child’s responses. Moreover, the interviewer had minimal contact with 

the parent at the time of survey completion to mitigate any social desirability bias on behalf 

of the parent that may otherwise occur in an interviewer-led mode of administration [258]. 

The parent first completed the (traditional) proxy-proxy version on behalf of the child for all 

the three measures. This was followed by an assessment of their own HRQoL using the EQ-

5D-3L. Following this, the (alternative) EQ-5D-Y-3L proxy-child version was administered to 

allow the parent time to switch between the perspectives of the two proxy versions. The 

proxy version asked the parent to select one statement that 1) ‘you think best describes your 

child’s health today’ (proxy-proxy) and 2) ‘you think your child would choose to describe 

their health today’ (proxy-child). In addition, the parent completed a general SRH item about 

themselves, and a series of socio-demographic questions including their age, gender, and 

postcode.  

There is some evidence to indicate that online and paper-pen administrations are equivalent 

[259] as long as they are consistent for each rater [260]. The respective method for each 

rater type was chosen as a matter of convenience and resource availability.

Table 3-1 List of HRQoL measures to be completed by the participants. 

Child 6-7 Child 8-12 Parent 

CHU9D self-report CHU9D self-report CHU9D proxy-report (version 1) 
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PedsQL self-report 

(aged 5-7 version) 

PedsQL self-report 

(aged 8-12 version) 

PedsQL proxy-report (version 1) 

EQ-5D-Y self-report EQ-5D-Y self-report EQ-5D-Y proxy-report (versions 1 & 2) 

  Socio-demographics (including EQ-5D self-

report) 

 

3.8 Data Analysis 

3.8.1 Quantitative analysis 

Sociodemographic data were analysed using descriptive statistics. The relative socio-

economic disadvantage of the postal area in which the child-parent dyad resided was 

determined from the Socio-Economic Indexes for Australia (SEIFA) area-decile number5 

[261]. The first six decile numbers were classified as disadvantaged quintiles (quintiles 1 to 

3) and the last four as advantaged quintiles (quintiles 4 and 5) [261]. Sub-groups were based 

on age, the presence of long-term health condition/s (Y/N), and child gender (girl, boy, non-

binary) as reported by the parent. Three age classifications were applied for age-group 

analysis: 6-7 years, 8-10 years, and 11-12 years. The age-group segmentation was 

determined by the aim to contrast the responses from younger children, under the age of 8, 

with those in the older age group for which the EQ-5D-Y-3L is typically recommended for 

self-completion. Additionally, the sample composition was disproportionately skewed 

towards older children, with a notable overrepresentation of 11-year-olds as opposed to 

those aged 8, 9, or 10 years, thus necessitating their separate grouping in the analysis. Inter-

 
5Income bracket was not used as a variable to denote socio-economic status because the recruitment 

company was unable to recruit a sufficient number of dyads from the lower income thresholds; only 

10 participating dyads reported an income of less than $50,000. 
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rater differences and agreement were analysed for the overall sample and by sub-groups for 

the overall HRQoL utilities (EQ-5D-Y-3L and CHU9D) and the HRQoL scores (EQ VAS and 

PedsQLTM) and the dimension level HRQoL. Further intra-proxy agreement was estimated for 

the overall and dimension level HRQoL for the two proxy versions of the EQ-5D-Y-3L.  

Medians and interquartile range (IQR) were primarily used to describe the summary statistics 

for the HRQoL values and the HRQoL scores by raters (self-report, proxy-proxy, and proxy-

child) as most study participants were in relatively good health and the HRQoL values were 

negatively skewed. However, means and standard deviations (SD) were also reported in the 

tables for completeness. Further, agreement was assessed using Concordance Correlation 

Coefficient (CCC) for the HRQoL values and EQ VAS scores [152, 262]. The CCC is 

frequently used to evaluate agreement between two raters and does not rely on the analysis 

of variance (ANOVA) model assumptions unlike ICC (see Chapter 2, section 2.4.5 for more 

details) [263]. Gwet’s agreement coefficient (AC1) was used to analyse the dimension level 

HRQoL, as mentioned previously [161]. Agreement estimates were reported along with their 

corresponding 95% confidence intervals (CI). 

For the dimension level agreement, the unweighted AC1 was chosen because: 1) a 

predominance of healthy children in the study sample, and 2) EQ-5D-Y-3L’s three-level 

response scale, which together reduce the likelihood of marked disagreements, rendering 

the weighted Gwet’s AC2—which could overestimate agreement for adjacent category 

discrepancies—less advantageous for this sample (see section 4.4.5). Both CCC and Gwet’s 

AC1 take values between -1 and 1 and their magnitude was qualified using Altman’s scale for 

consistency of interpretation. 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 [161, 264]. The 

Wilcoxon matched-pairs signed-ranked test was used to compare group differences for 

continuous variables (and non-paired for when necessary) and Fisher’s exact test for 
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categorical variables. In this study (Study 1), the statistical significance level was set at 0.05. 

Analysis was carried out using Stata 16.1 (Stata Corp LLC, College Station, TX, USA) [265].  

3.8.2 Qualitative 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 was 

used to identify response issues at each of the four stages of comprehension, recall, 

judgement, and response mapping (Table 3.2) [237]. This model, grounded in the cognitive 

theory of survey response, recognises that each stage presents opportunities for cognitive 

errors, potentially leading to response biases and inaccuracies. By facilitating a systematic 

examination of these stages, the framework provides a structured approach to identifying 

and understanding the sources and nature of response issues, thereby validating survey 

responses [237]. 

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, depending 

on the stage at which the response process was deemed erroneous. Codes were created 

based on the perceived 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 [266]. 

During the analysis, the codes and findings were thoroughly discussed, and any 

discrepancies were addressed through discussion with the supervisory panel (JR and JK) 

until a consensus was reached.  

3.8.3 Integration 



 

140 

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 comprehension, judgment, recall, and 

response mapping for the subgroups: 1) age-group: children 6-7 years old, 8-10 years old 

and 11-age group and 2) presence of long-term condition: yes or no and 3) gender: girl or 

boy (or non-binary, if reported). A dichotomous variable representing the presence or 

absence of response issue was used. 

Table 3-2 Tourangeau four-stage response model framework. 

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 evaluation, 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. 
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Stage Description 

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. 

(Adapted from Lay, K. et al.[239]) 

3.9 Secondary Analysis 

Chapter 8 utilises the existing P-MIC dataset to address the corresponding research 

questions. The Paediatric Multi-Instrument Comparison (P-MIC) dataset comprises an online 

cohort of 845 child-parent dyads from across Australia. Children aged 6–10 years and their 

parents participated in this study, providing paired self- and proxy-reports of the child’s 

HRQoL. Child-reported HRQoL was assessed using the EQ-5D-Y-3L self-report, while proxy-

reports were collected using the EQ-5D-Y-3L Proxy Version 1. HRQoL values were derived 

using the Australian EQ-5D-3L (adult) value set and published EQ-5D-Y-3L value sets from 

nine other countries (see section 8.5.2). To explore variations in agreement, analyses were 

stratified by child age group (6–7 years and 8–10 years), gender, and the presence or 

absence of a health condition. 

For statistical analyses, paired t-tests were employed to examine group differences. 

Concordance between child self-reported and proxy-reported HRQoL values was assessed 

using the ICC. At the dimension level, agreement between child and proxy responses was 

evaluated using Gwet’s AC1. Further methodological details can be found in Section 8.5 of 

Chapter 8. 
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3.10 Conclusions 

In this chapter, the methodologies used in the first empirical study (Study 1) were detailed, 

including participant recruitment and selection, data collection, and analytical methods. A 

rigorous methodological framework was employed to ensure the robustness of the findings 

of this study. The subsequent chapters (4-7), present the findings of Study 1 and the 

respective discussions. Chapter 4 explores the impact of proxy perspectives on inter-rater 

agreement using the EQ-5D-Y-3L and its proxy versions. Chapter 5 investigates age-related 

variability in inter-rater agreement using the CHU9D and the PedsQLTM. Finally, Chapters 6 

and 7 examine children’s comprehension of HRQoL dimensions, employing mixed methods 

to assess their interpretation and identify response issues with the EQ-5D-Y-3L and CHU9D 

measures. 
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CHAPTER 4: AN INVESTIGATION OF INTER-RATER 

AND INTRA-PROXY AGREEMENT IN MEASURING QUALITY 

OF LIFE OF CHILDREN IN THE COMMUNITY USING THE EQ-

5D-Y-3L 

 

4.1 Overview 

The EQ-5D-Y-3L measure offers two proxy versions (Proxy versions 1 and 2) which differ in 

terms of the perspective the proxy is asked to adopt [142]. The EQ-5D-Y-3L Proxy version 1 

uses the ‘proxy-proxy’ perspective where the proxy is asked to think about their own view of 

the child’s HRQoL, whilst the Proxy version 2 uses the ‘proxy-child’ approach whereby the 

proxy is asked to respond as they believe their child would complete the measure if they 

were self-reporting their own HRQoL [142]. The chosen proxy perspective provides 

assessments of child HRQoL that either reflect a viewpoint that may differ from the child’s 

own (proxy-proxy) or substituted judgment (proxy-child) whilst maintaining the construct 

validity of the measure (see section 3.3.1 for more details) [122]. The results from the 

systematic review (Chapter 2) indicate that none of the reported studies that examined inter-

This chapter contains material from: 

“Khanna, D., Khadka, J., Mpundu-Kaambwa, C., Chen, G., Dalziel, K., Devlin, N., Ratcliffe, 

J., & Quality of Life in Kids: Key Evidence to Strengthen Decisions in Australia 

(QUOKKA) Project Team (2024). An Investigation of Inter-Rater and Intra-Proxy 

Agreement in Measuring Quality of Life of Children in the Community Using the EQ-5D-

Y-3L. PharmacoEconomics, 42(Suppl 1), 113–128. https://doi.org/10.1007/s40273-024-

01356-0” 
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rater agreement between self- and proxy-reports for preference-weighted generic HRQoL 

measures in children have compared the two proxy versions.  

This chapter presents the following results of Study sample 1 for the 85 dyads who 

completed the respective self and proxy reports using the EQ-5D-Y-3L measure:  

1) the inter-rater agreement i.e., the level of agreement between EQ-5D-Y-3L responses 

(overall and dimension level HRQoL) produced by child self-report and their parent-proxy 

(proxy-proxy and proxy-child) reports, and  

2) the intra-proxy agreement i.e., the overall and dimension level agreement between the two 

proxy versions of the EQ-5D-Y-3L.  

4.2 Summary 

Objective: Self-reporting of HRQoL in children is not always feasible. To date, proxy 

perspectives (Proxy versions 1 and 2) using the EQ-5D-Y-3L have not been explored for its 

impact on agreement with child self-report. Proxy version 1 requires the proxy to consider 

their own view of the child’s HRQoL (proxy-proxy), while with Proxy version 2, the proxy is 

asked to respond as they believe their child would self-report their HRQoL (proxy-child). This 

study compared the inter-rater and intra-proxy agreement (overall and dimension level) 

using the EQ-5D-Y-3L self, proxy-proxy, and proxy-child reports.  

Methods: A community-based sample of children (aged 6-12 years) and parent dyads were 

invited to participate in a semi-structured interview (N=85 dyads). The child self-completed 

the EQ-5D-Y-3L independently of the parent who completed the EQ-5D-Y-3L from proxy-

proxy and proxy-child perspectives. Agreement was determined using CCCs for the overall 

(preference-weighted) HRQoL whilst agreement at dimension level was evaluated using 

Gwet’s AC1. To assess the differences between the self and the two proxy reports, Wilcoxon 
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matched-pair signed-rank test was used (please refer to Chapter 3, section 3.3 onwards for 

specific details). 

Results: The agreement between self and proxy overall HRQoL was low (fair) with both 

proxy-proxy (CCC=0.28) and proxy-child (CCC=0.26) reports. The largest discrepancy in the 

child-proxy agreement at dimension level with both the proxy versions was observed  for 

“feeling worried, sad or unhappy”. Within this dimension, the proxy-child perspective 

resulted in a stronger agreement (AC1=0.7, good) with child self-report compared to the 

traditional proxy-proxy perspective (AC1=0.58, moderate). Although the preference-weighted 

HRQoL values were consistent across both the proxy perspectives, a significant difference 

was observed in the EQ VAS scores (p=0.02).  

Conclusions: This study demonstrates that choice of proxy perspective may have an impact 

on the problems reported on HRQoL dimensions and EQ VAS scores. However, in this 

community-based sample of generally healthy children, no significant difference was 

observed in the inter-rater agreement for child-self and proxy preference-weighted EQ-5D-Y-

3L values based on proxy perspectives. While this suggests that preference-weighted data 

are not sensitive to the choice of perspective, these findings may differ for different HRQoL 

measures and for alternative value sets with different properties. 

4.3 Key points 

• There are two ways to complete a proxy-report, from the proxy’s own perspective 

(proxy-proxy, Proxy 1) or answer as the child would (proxy-child, Proxy 2). The 

implications of utilising these two perspectives on agreement with child self-report is 

not clear.  

• Based on a community-based dyadic sample, comprising generally healthy children 

and their parents, who completed EQ-5D-Y-3L (self, proxy-proxy, and proxy-child), it 
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was found that proxy perspective influenced the agreement between child and proxy 

ratings of HRQoL.  

• Proxy-child perspective showed a stronger agreement at the dimension level for the 

psychosocial dimension compared to the traditional proxy-proxy perspective. Whilst 

no statistically significant difference was observed for the preference-weighted 

HRQoL across the two proxy perspectives, the child and parent reported EQ VAS 

scores differed significantly when proxy-child perspective was adopted, indicating 

that perspective may influence this aspect of HRQoL measurement. 

4.4 Results 

4.4.1 Sample characteristics 

Children aged 6-12 years who did not have any difficulties with reading/comprehension, a 

diagnosis such as dyslexia or an intellectual disability (IQ < 70)[267] were included in the 

study. None of the children included in the study had any eye-condition contraindicated in 

eye-tracking (not discussed in this study, see section 3.3).  In total, 89 dyads met the 

inclusion criteria and were invited to participate in the study. Of these, 85 dyads agreed and 

participated in the interview (response rate =96%). Table 4.1 describes the socio-

demographic characteristics of the child-parent respondents in the sample. The median age 

of children in this sample was 9 (IQR=2). The gender distribution was nearly balanced, with a 

slight overrepresentation of girls (56%), and no non-binary genders were reported. Parents 

in the sample had a median age of 41 (IQR=5) and one-fifth of the dyads were father-child 

pairs. Unsurprisingly, almost all parents and children reported excellent to good health on 

the SRH item. Of the 85 children in the sample, 26 (31%) were reported by their parents to 

have at least one of the following conditions6: asthma (42%), autism spectrum disorder (8%), 

 
6 Health condition can vary in nature, ranging from acute disturbances to chronic disorders. 
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dental caries (15%), attention deficit hyperactivity disorder (4%), anxiety/depression (15%), 

sleep problems (12%) and congenital heart disease (4%). Based on the SEIFA area-decile 

numbers, in comparison to the Australian population, the sample had a lower representation 

of respondents residing in post-codes associated with relatively disadvantaged quintiles 

(37%) [268]. Finally, in terms of their ability to perform the required tasks, all of the children 

in the sample were classified under category 5, i.e., the child completed the task, and 

comments and questions indicated a good to excellent understanding of the task. 

Table 4-1 Sociodemographic characteristics for all study participants (children and 

parent proxies). 

Variable Child (N=85) Parent (N=85) 

 
N (%) N (%) 

Age 
  

Mean (SD) 9.13 (2) 41.7 (5.6) 

Median (IQR) 9 (7-11) 41 (37-46) 

Gender  
  

Female 47 (56) 68 (81) 

Male  37 (44) 16 (19) 

SRH  
  

Excellent 20 (24) 34 (41) 

Very good 44 (53) 43 (51) 

Good 16 (19) 6 (7) 

Fair 3 (4) 1 (1) 

Long term health condition/s 
  

Yes 26 (31) - 
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*Health conditions can vary in nature, ranging from acute disturbances to, predominantly in this sample, chronic disorders. 

SEIFA= Socio-Economic Indexes for Australia  

4.4.2 Dyad EQ-5D-Y-3L values, EQ VAS scores and dimension level responses 

Table 4.2 reports the EQ-5D-Y-3L values and EQ VAS scores of the overall dyad sample and 

by raters and sub-groups. Of the 85 dyad participants, two children did not report EQ VAS 

scores. When compared to children’s self-report, the HRQoL values were underestimated in 

proxy-proxy reports (self-report: median= 1, IQR= 0.81-1; proxy-proxy report: median=0.84, 

IQR=0.8-1). The median (IQR) value for proxy-child report was identical to the child-self 

report. Nevertheless, as indicated by the Wilcoxon matched-pair signed-rank test, these 

differences were not statistically significant. Although the median EQ VAS scores were 

consistent at 90 across the three reports, the self-report (IQR=75-98) exhibited a greater 

degree of variability as compared to the two parent-proxy versions. Moreover, despite the 

Variable Child (N=85) Parent (N=85) 

No 59 (69) - 

Health condition* 
  

Mental or behavioural disorder  7 (27) - 

Asthma 11 (42) - 

Dental caries 4 (15) - 

Congenital heart disease 1 (4) - 

Sleep disorders 3 (12) - 

Socio-economic condition according to post-code 
  

Relatively advantaged quintile  

(SEIFA decile 7,8,9,10) 

- 52 (63) 

Relatively disadvantaged quintile  

(SEIFA decile 1,2,3,4,5,6) 

- 31 (37) 
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identical medians, the child-self and proxy-child reported EQ VAS scores were significantly 

different (p=0.02). 

Across the age groups, the only statistically significant difference based on the Wilcoxon 

matched-pair signed-rank test was observed between older children aged 11-12 years and 

proxies where parents reported significantly higher EQ VAS scores from proxy-child 

perspective.  In view of these findings, the 11–12-year-old dyad subgroup may potentially 

account for the significant self and proxy-child reported heterogeneity in EQ VAS scores. A 

difference in medians of 0.2 in the HRQoL values, the largest among the subgroups, was 

observed between children with a health condition and their parents from both proxy 

perspectives, although this difference was not statistically significant. However, the only 

significant difference within the subgroups based on the presence of long-term health 

condition/s was noted between the EQ VAS child-self and proxy-child ratings in the 

subsample of children without any health condition. Interestingly, the self-rated HRQoL 

values were lower in girls (median= 0.84, IQR= 0.24) as compared to boys (median= 1, IQR= 

0.16). However, the proxy-proxy rated HRQoL values were higher for girls (median= 1, IQR= 

0.2) than for boys (median= 0.84, IQR= 0.2). None of the self and proxy (from both 

perspectives) HRQoL values were significantly different.
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Table 4-2 Description of EQ-5D-Y-3L (self, proxy-proxy, and proxy-child) preference-weighted health states: overall and based on sub-

groups. 

Variable 

EQ-5D-Y-3L 

(Self) 

EQ VAS (Self) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ VAS (Proxy-

proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

EQ-VAS (Proxy-

child) 

Overall 
    

  

N (%) 85 83 85 85 85 85 

Mean (SD) 0.89 (0.15) 85.27 (14.01) 0.88 (0.13) 88.45 (9.85) 0.89 (0.14) 90.53 (9.65) 

Median (IQR) 1 (0.81-1) 90 (75-98) 0.84 (0.8-1) 90 (85-95) 1 (0.8-1) 90 (90-100) 

Self vs proxy difference 

(p-value) 

  0.32 0.19 1 0.01* 

Age group       

6 to 7 yrs.: 
    

  

N (%) 30 (0.35) 29 (0.34) 30 (0.35) 30 (0.35) 30 (0.35) 30 (0.35) 
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Variable 

EQ-5D-Y-3L 

(Self) 

EQ VAS (Self) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ VAS (Proxy-

proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

EQ-VAS (Proxy-

child) 

Mean (SD) 0.85 (0.16) 90.05 (14.1) 0.88 (0.15) 91.48 (7.43) 0.88 (0.12) 94.3 (6.05) 

Median (IQR) 1 (0.76-1) 89 (74-97) 0.83 (0.8-1) 90 (82-95) 1 (0.8-1) 90 (80-95) 

Self vs proxy difference 

(p-value) 

  0.78 0.49 0.79 0.48 

8 to 10 yrs.: 
    

  

N (%) 30 (0.35) 29 (0.34) 30 (0.35) 30 (0.35) 30 (0.35) 30 (0.35) 

Mean (SD) 0.87 (0.17) 84.21 (15.51) 0.88 (0.13) 87.67 (10.01) 0.88 (0.15) 87.33 (11.87) 

Median (IQR) 1 (0.76-1) 89 (74-97) 0.83 (0.8-1) 90 (82-95) 1 (0.8-1) 90 (80-95) 

Self vs proxy difference 

(p-value) 

  0.78 0.49 0.79 0.48 
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Variable 

EQ-5D-Y-3L 

(Self) 

EQ VAS (Self) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ VAS (Proxy-

proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

EQ-VAS (Proxy-

child) 

11 to 12 yrs.: 
    

  

N (%) 32 (0.38) 32 (0.38) 32 (0.38) 32 (0.38) 32 (0.38) 32 (0.38) 

Mean (SD) 0.93 (0.12) 82.94 (12.02) 0.89 (0.11) 87 (10.98) 0.9 (0.14) 90.81 (8.61) 

Median (IQR) 1 (0.83-1) 85 (72.5-93) 0.92 (0.8-1) 90 (77.5-95) 1 (0.8-1) 90 (89-96.5) 

Self vs proxy difference 

(p-value) 

  0.09 0.15 0.43 0.01* 

Long-term health condition/s       

No:       

N (%) 59 (0.69) 58 (0.68) 59 (0.69) 59 (0.69) 59 (0.69) 59 (0.69) 

Mean (SD) 0.89 (0.14) 85.76 (13.54) 0.9 (0.11) 88.78 (9.68) 0.91 (0.11) 91.27 (7.72) 
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Variable 

EQ-5D-Y-3L 

(Self) 

EQ VAS (Self) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ VAS (Proxy-

proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

EQ-VAS (Proxy-

child) 

Median (IQR) 1 (0.83-1) 89.5 (75-98) 1 (0.8-1) 90 (85-95) 1 (0.8-1) 90 (88-100) 

Self vs proxy difference 

(p-value) 

  0.84 0.29 0.48 0.03* 

Yes:       

N (%) 26 (0.31) 25 (0.29) 26 (0.31) 26 (0.31) 26 (0.31) 26 (0.31) 

Mean (SD) 0.87 (0.18) 84.12 (15.27) 0.84 (0.16) 87.69 (10.38) 0.83 (0.17) 88.85 (13.06) 

Median (IQR) 1 (0.76-1) 90 (75-95) 0.8 (0.73-1) 90 (81-95) 0.8 (0.73-1) 90 (90-100) 

Self vs proxy difference 

(p-value) 

  0.18 0.47 0.3 0.21 

Gender       
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Variable 

EQ-5D-Y-3L 

(Self) 

EQ VAS (Self) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ VAS (Proxy-

proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

EQ-VAS (Proxy-

child) 

Girls:       

N (%) 47 (0.55) 47 (0.55) 47 (0.55) 47 (0.55) 47 (0.55) 47 (0.55) 

Mean (SD) 0.86 (0.17) 85.85 (14.71) 0.88 (0.14) 88.06 (9.89) 0.88 (0.15) 91 (9.48) 

Median (IQR) 0.84 (0.24) 92 (25) 1 (0.2) 90 (13) 1 (0.2) 90 (15) 

Self vs proxy difference 

(p-value) 

  0.81 0.99 0.86 0.14 

Boys:       

N (%) 37 (0.44) 36 (0.42) 37 (0.44) 37 (0.44) 37 (0.44) 37 (0.44) 

Mean (SD) 0.93 (0.1) 84.5 (13.21) 0.89 (0.12) 88.89 (10.05) 0.9 (0.12) 89.81 (10.05) 

Median (IQR) 1 (0.16) 89 (17.5) 0.84 (0.2) 90 (10) 1 (0.2) 90 (5) 
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Variable 

EQ-5D-Y-3L 

(Self) 

EQ VAS (Self) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ VAS (Proxy-

proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

EQ-VAS (Proxy-

child) 

Self vs proxy difference 

(p-value) 

  0.07 0.16 0.24 0.07 

*p-value significant at alpha=0.05 for Wilcoxon matched-pair signed-rank test; EQ-5D-Y-3L, EQ VAS proxy-proxy = Proxy version 1 report, EQ-5D-Y-3L, EQ VAS proxy-child = Proxy version 2 report 
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Figure 4.1 presents the distribution of child-self and the two parent-proxy (proxy-proxy and 

proxy-child perspective) responses for the EQ-5D-Y-3L dimensions. As reported in Table 

4.3, using Fisher’s exact test as an omnibus test, statistically significant differences were 

identified across the report types (self, proxy-proxy, and proxy-child) in the dimensions 

“walking about” (p-value=0.02), “doing usual activities” (p-value<0.001) and the “feeling 

worried, sad or unhappy” (p-value<0.001). Notably, in the “feeling worried, sad or unhappy” 

dimension, parents were more likely to report problems than children themselves. 

Subsequent post-hoc pairwise comparison indicated, only for the “walking about” dimension, 

significant differences for self and proxy-proxy perspective (p-value=0.02), but not between 

self and proxy-child perspective (p-value=0.06). No differences were found between the two 

proxy perspectives across the dimensions. 

Further subgroup analysis yielded statistically significant differences across the three reports 

among the 6–7-year-olds for “walking about” (p-value=0.03) and “doing usual activities” (p-

value<0.01), and among the 8–10-year-olds for “doing usual activities” (p-value<0.01). In 

contrast to children with reported health condition, among the children categorised as 

relatively healthy (no reported health condition), a significant difference was observed across 

all the three dimensions: “walking about” (p-value<0.01), “doing usual activities” (p-

value<0.001) and the “feeling worried, sad or unhappy” (p-value<0.01). Regarding gender, 

significant differences were observed in the “walking about” (p-value=0.03) and “doing usual 

activities” (p-value<0.001) dimension among girls. For boys, significant differences were 

observed for the “feeling worried, sad or unhappy” (p-value<0.01) dimension. 
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Figure 4.1 An overview of the distribution of responses using the EQ-5D-Y-3L self, 

proxy-proxy, and proxy-child reports. 

(Dimension labels: Mobility=Walking about, Self-care= Looking after myself, Usual activities= Doing usual activities, 

Pain/discomfort= Having pain/discomfort, Anxiety/depression= Feeling worried, sad or unhappy)

Table 4-3 Distribution of EQ-5D-Y-3L (self, proxy-proxy, and proxy-child) dimension 

level responses: overall and based on sub-groups. 

Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

Overall 

(N=85) 

Walking about No problems 76 (0.89) 84 (0.99) 83 (0.98) 0.02* 

  Some 

problems  

8 (0.09) 1 (0.01) 2 (0.02)  
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

  A lot of 

problems 

1 (0.01)    

     

 Looking after 

myself 

No problems 74 (0.87) 79 (0.93) 81 (0.95) 0.18 

  Some 

problems  

11 (0.13) 6 (0.07) 4 (0.05)  

  A lot of 

problems 

    

     

 Doing usual 

activities 

No problems 67 (0.79) 79 (0.93) 83 (0.98) <0.001* 

  Some 

problems  

18 (0.21) 5 (0.06) 2 (0.02)  

  A lot of 

problems 

 1 (0.01)   

     

 Having 

pain/discomfort 

No 

pain/discomfort 

67 (0.79) 70 (0.82) 64 (0.75) 0.74 

  Some 

pain/discomfort 

17 (0.2) 15 (0.18) 20 (0.24)  

  A lot of 

pain/discomfort 

1 (0.01)  1 (0.01)  

     

 Feeling 

worried, sad or 

unhappy 

Not worried, 

sad or 

unhappy 

74 (0.87) 54 (0.64) 57 (0.67) <0.001* 

  A little worried, 

sad or 

unhappy 

11 (0.13) 30 (0.35) 27 (0.32)  
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

  Very worried, 

sad or 

unhappy 

 1 (0.01) 1 (0.01)  

     

     

Age group       

6 to 7 yrs. 

(N=23) 

Walking about No problems 19 (0.83) 23 (1) 23 (1) 0.03* 

  Some 

problems  

3 (0.13)    

  A lot of 

problems 

1 (0.04)    

     

 Looking after 

myself 

No problems 17 (0.74) 20 (0.87) 20 (0.87) 0.56 

  Some 

problems  

6 (0.26) 3 (0.13) 3 (0.13)  

  A lot of 

problems 

    

     

 Doing usual 

activities 

No problems 14 (0.61) 21 (0.91) 22 (0.96) <0.01* 

  Some 

problems  

9 (0.39) 2 (0.09) 1 (0.04)  

  A lot of 

problems 

    

     

 Having 

pain/discomfort 

No 

pain/discomfort 

20 (0.87) 19 (0.83) 17 (0.74) 0.64 

  Some 

pain/discomfort 

3 (0.13) 4 (0.17) 6 (0.26)  
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

  A lot of 

pain/discomfort 

    

     

 Feeling 

worried, sad or 

unhappy 

Not worried, 

sad or 

unhappy 

21 (0.91) 16 (0.7) 16 (0.7) 0.15 

  A little worried, 

sad or 

unhappy 

2 (0.09) 6 (0.26) 7 (0.3)  

  Very worried, 

sad or 

unhappy 

 1 (0.04)   

     

     

8-10 yrs. 

(N=30) 

Walking about No problems 27 (0.90) 30 (1) 29 (0.97) 0.32 

  Some 

problems  

3 (0.1)  1 (0.03)  

  A lot of 

problems 

    

     

 Looking after 

myself 

No problems 27 (0.90) 28 (0.93) 30 (1) 0.36 

  Some 

problems  

3 (0.1) 2 (0.07)   

  A lot of 

problems 

    

     

 Doing usual 

activities 

No problems 23 (0.77) 28 (0.93) 30 (1) <0.01* 

  Some 

problems  

7 (0.23) 1 (0.03)   
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

  A lot of 

problems 

 1 (0.03)   

     

 Having 

pain/discomfort 

No 

pain/discomfort 

21 (0.7) 22 (0.73) 23 (0.77) 0.97 

  Some 

pain/discomfort 

8 (0.27) 7 (0.23) 7 (0.23)  

  A lot of 

pain/discomfort 

1 (0.03) 1 (0.03)   

     

 Feeling 

worried, sad or 

unhappy 

Not worried, 

sad or 

unhappy 

25 (0.83) 18 (0.6) 18 (0.6) 0.08 

  A little worried, 

sad or 

unhappy 

5 (0.17) 12 (0.4) 12 (0.4)  

  Very worried, 

sad or 

unhappy 

    

     

     

11-12 yrs. 

(N=32) 

Walking about No problems 30 (0.94) 31 (0.97) 31 (0.97) >0.99 

  Some 

problems  

2 (0.06) 1 (0.03) 1 (0.03)  

  A lot of 

problems 

    

     

 Looking after 

myself 

No problems 30 (0.94) 31 (0.97) 31 (0.97) >0.99 

  Some 

problems  

2 (0.06) 1 (0.03) 1 (0.03)  
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

  A lot of 

problems 

    

     

 Doing usual 

activities 

No problems 30 (0.94) 30 (0.94) 31 (0.97) >0.99 

  Some 

problems  

2 (0.06) 2 (0.06) 1 (0.03)  

  A lot of 

problems 

    

     

 Having 

pain/discomfort 

No 

pain/discomfort 

26 (0.81) 28 (0.88) 25 (0.78) 0.71 

  Some 

pain/discomfort 

6 (0.19) 4 (0.13) 7 (0.22)  

  A lot of 

pain/discomfort 

    

     

 Feeling 

worried, sad or 

unhappy 

Not worried, 

sad or 

unhappy 

28 (0.88) 20 (0.63) 23 (0.72) 0.07 

  A little worried, 

sad or 

unhappy 

4 (0.13) 12 (0.38) 8 (0.25)  

  Very worried, 

sad or 

unhappy 

    

     

     

Health 

condition 

      

No (N=59) Walking about No problems 52 (0.88) 59 (1) 58 (0.98) <0.01* 
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

  Some 

problems  

6 (0.1)  1 (0.02)  

  A lot of 

problems 

1 (0.02)    

     

 Looking after 

myself 

No problems 52 (0.88) 54 (0.92) 56 (0.95) 0.35 

  Some 

problems  

7 (0.12) 5 (0.08) 3 (0.05)  

  A lot of 

problems 

    

     

 Doing usual 

activities 

No problems 47 (0.8) 58 (0.98) 58 (0.98) <0.001* 

  Some 

problems  

12 (0.2) 1 (0.02) 1 (0.02)  

  A lot of 

problems 

    

     

 Having 

pain/discomfort 

No 

pain/discomfort 

46 (0.78) 51 (0.86) 48 (0.81) 0.52 

  Some 

pain/discomfort 

13 (0.22) 8 (0.14) 11 (0.19)  

  A lot of 

pain/discomfort 

    

     

 Feeling 

worried, sad or 

unhappy 

Not worried, 

sad or 

unhappy 

54 (0.92) 41 (0.69) 43 (0.73) <0.01* 

  A little worried, 

sad or 

unhappy 

5 (0.08) 18 (0.31) 16 (0.27)  
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

  Very worried, 

sad or 

unhappy 

    

     

       

Yes (N=26) Walking about No problems 24 (0.92) 25 (0.96) 25 (0.96) >0.99 

  Some 

problems  

2 (0.08) 1 (0.04) 1 (0.04)  

  A lot of 

problems 

    

     

 Looking after 

myself 

No problems 22 (0.85) 25 (0.96) 25 (0.96) 0.47 

  Some 

problems  

4 (0.15) 1 (0.04) 1 (0.04)  

  A lot of 

problems 

    

     

 Doing usual 

activities 

No problems 20 (0.77) 21 (0.81) 25 (0.96) 0.14 

  Some 

problems  

6 (0.23) 4 (0.15) 1 (0.04)  

  A lot of 

problems 

 1 (0.04)   

     

 Having 

pain/discomfort 

No 

pain/discomfort 

21 (0.81) 19 (0.73) 16 (0.62) 0.38 

  Some 

pain/discomfort 

4 (0.15) 7 (0.27) 9 (0.35)  

  A lot of 

pain/discomfort 

1 (0.04)  1 (0.04)  
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

     

 Feeling 

worried, sad or 

unhappy 

Not worried, 

sad or 

unhappy 

20 (0.77) 13 (0.5) 14 (0.54) 0.19 

  A little worried, 

sad or 

unhappy 

6 (0.23) 12 (0.46) 11 (0.42)  

  Very worried, 

sad or 

unhappy 

 1 (0.04) 1 (0.04)  

       

Gender       

Girl (N=47) Walking about No problems 40 (0.85) 46 (0.98) 46 (0.98) 0.03* 

  Some 

problems  

6 (0.13) 1 (0.02) 1 (0.02)  

  A lot of 

problems 

1 (0.02)    

     

 Looking after 

myself 

No problems 39 (0.83) 44 (0.94) 45 (0.96) 0.14 

  Some 

problems  

8 (0.17)   3 (0.06) 2 (0.04)    

  A lot of 

problems 

    

     

 Doing usual 

activities 

No problems 37 (0.79) 44 (0.94) 47 (1) <0.01* 

  Some 

problems  

10 (0.21) 2 (0.04)   

  A lot of 

problems 

 1 (0.02)     
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

     

 Having 

pain/discomfort 

No 

pain/discomfort 

36 (0.77) 37 (0.79) 36 (0.77) >0.99 

  Some 

pain/discomfort 

10 (0.21) 10 (0.21) 10 (0.21)  

  A lot of 

pain/discomfort 

1 (0.02)  1 (0.02)  

     

 Feeling 

worried, sad or 

unhappy 

Not worried, 

sad or 

unhappy 

38 (0.81) 31 (0.66) 30 (0.64) 0.26 

  A little worried, 

sad or 

unhappy 

9 (0.19) 15 (0.32) 16 (0.34)  

  Very worried, 

sad or 

unhappy 

 1 (0.02) 1 (0.02)  

     

       

Boy (N=37) Walking about No problems 36 (0.97) 37 (1) 36 (0.97) >0.99 

  Some 

problems  

1 (0.03)  1 (0.03)  

  A lot of 

problems 

    

     

 Looking after 

myself 

No problems 35 (0.95) 34 (0.92) 35 (0.95) >0.99 

  Some 

problems  

2 (0.05) 3 (0.08) 2 (0.05)  

  A lot of 

problems 
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Variable Dimensions Response 

level  

EQ-5D-Y-

3L  

(Self) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

proxy) 

n (%) 

EQ-5D-Y-

3L  

(Proxy-

child) 

n (%) 

Fisher 

exact 

test 

p-

value# 

     

 Doing usual 

activities 

No problems 30 (0.81) 34 (0.92) 35 (0.95) 0.23 

  Some 

problems  

7 (0.19) 3 (0.08) 2 (0.05  

  A lot of 

problems 

    

     

 Having 

pain/discomfort 

No 

pain/discomfort 

31 (0.84) 27 (0.73) 32 (0.86) 0.40 

  Some 

pain/discomfort 

6 (0.16)   10 (0.27) 5 (0.14)  

  A lot of 

pain/discomfort 

    

     

 Feeling 

worried, sad or 

unhappy 

Not worried, 

sad or 

unhappy 

35 (0.95) 23 (0.62) 27 (0.73) <0.01* 

  A little worried, 

sad or 

unhappy 

2 (0.05) 14 (0.38)   10 (0.27)  

  Very worried, 

sad or 

unhappy 

    

# P-Value from omnibus Fisher's Exact Test for comparison among self, proxy-proxy, and proxy-child reported HRQoL; *p-value 

significant at alpha=0.05; EQ-5D-Y-3L proxy-proxy = Proxy version 1 report, EQ-5D-Y-3L proxy-child = Proxy version 2 report 

4.4.3 Inter-rater agreement for EQ-5D-Y-3L values and dimensions 

Table 4.4 presents the dyad agreement for overall HRQoL and across dimensions by rater 

and sub-groups along with the 95% CI. The dyadic agreement using CCC was slightly higher 

for proxy-proxy (0.28) than proxy-child (0.26). For both the younger age groups (6-7 years 
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and 8-10 years), a fair level of parent-child agreement was observed, with a higher 

agreement for proxy-child than proxy-proxy. In contrast, dyads with older children aged 11-

12 years reported a poor level of agreement (CCC < 0.2) regardless of the perspective, with 

almost no agreement when proxy-child report was considered. Similarly, a poor self and 

proxy-child agreement was observed in the dyad comprising children without any health 

condition. In contrast to the poor agreement noted between boys and parents, from both 

perspectives, a significant agreement was observed with girls and parent proxy-proxy 

perspective. However, the proxy-child perspective for girls only showed a non-significant 

agreement. 

The dimension level agreement ranged between good and very good, with AC1 values 

exceeding 0.6 for all dimensions using the two proxy versions except for “feeling worried, 

sad or unhappy”. The highest level of agreement was observed for the physical health-

related dimension of “walking about” followed by “looking after myself” and “doing usual 

activities”. The agreement within the “having pain/discomfort” dimension was good but 

relatively lower with both versions. When comparing the two proxy versions, proxy-proxy 

report showed only a moderate agreement (0.58) for the “feeling worried, sad or unhappy” 

dimension, whilst proxy-child report provided a higher (good) agreement estimate (0.7).   

Inter-rater agreement was mostly consistent across both sub-groups (as categorised by age-

groups, presence of a long-term health condition and gender) for both versions within all 

dimensions except “feeling sad or worried”. The child-proxy agreement within this dimension 

was consistently higher across the subgroups when parents were asked to consider the 

proxy-child perspective.  

Across the age-groups, a low (moderate) agreement was evident among children aged 6-7 

years and their parents for the “doing usual activities” dimension from both proxy 

perspectives (proxy-proxy=0.42, proxy-child=0.48) and “looking after myself” (both=0.54). In 
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comparison, very good agreement was observed within the same dimension in the 11–12-

year-old age group with both proxy-proxy (0.87) and proxy-child (0.9) reports. However, for 

this age group (11-12 years), a lower level of (moderate) agreement was noted in the 

“feeling worried, sad or unhappy” dimension with proxy-proxy (0.52) and for the “having pain 

or discomfort” dimension with proxy-child (0.59). For the 8–10-year-olds, the dimension level 

agreement was categorised as either good or very good. 

Among children with reported health conditions, a moderate agreement was observed in the 

dimensions of “doing usual activities” (0.54) and “feeling worried, sad or unhappy” (0.49) 

with proxy-proxy report, and in the dimension “having pain or discomfort” (0.56) with proxy-

child report. In contrast, for children without any reported health conditions, agreement 

levels ranged between good and very good across all dimensions. 

For the gender subgroup, the agreement typically ranged from good (“looking after myself”, 

“doing usual activities”, “having pain/discomfort”, “feeling worried, sad or unhappy”) and 

very good (“walking about”) across both perspectives. The only exception was the “feeling 

worried, sad or unhappy” for the boy-parent dyads, where the proxy-proxy perspective 

resulted in a lower agreement (0.53, moderate) compared to proxy-child perspective (0.75, 

good). 

Table 4-4 Agreement overall and by subgroup: EQ-5D-Y-3L values and dimension level 

agreement (Proxy-proxy and Proxy-child). 

Variable Dimension/ HRQoL 

values 

EQ-5D-Y-3L (Self 

and Proxy-proxy)  

AC1 (95% CI) 

EQ-5D-Y-3L (Self 

and Proxy-child) 

AC1 (95% CI) 

Overall (N=85) Walking about 0.87 (0.8, 0.95) 0.86 (0.78, 0.94) 

 Looking after myself 0.78 (0.68, 0.88) 0.81 (0.71, 0.91) 

 Doing usual activities 0.69 (0.57, 0.81) 0.74 (0.62, 0.85) 

 Having pain/discomfort 0.68 (0.55, 0.8) 0.64 (0.51, 0.77) 
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Variable Dimension/ HRQoL 

values 

EQ-5D-Y-3L (Self 

and Proxy-proxy)  

AC1 (95% CI) 

EQ-5D-Y-3L (Self 

and Proxy-child) 

AC1 (95% CI) 

 Feeling worried, sad or 

unhappy 

0.58 (0.43, 0.72) 0.7 (0.58, 0.82) 

CCC (95% CI)  EQ-5D-Y-3L values 0.28 (0.08, 0.46) 0.26 (0.05, 0.45) 

Age group    

6 to 7 yrs. (N=23) Walking about 0.81 (0.61, 1) 0.81 (0.61, 1) 

 Looking after myself 0.54 (0.24, 0.83) 0.54 (0.24, 0.83) 

 Doing usual activities 0.42 (0.1, 0.73) 0.48 (0.17, 0.78) 

 Having pain/discomfort 0.75 (0.52, 0.98) 0.64 (0.37, 0.9) 

 Feeling worried, sad or 

unhappy 

0.59 (0.3, 0.87) 0.64 (0.37, 0.9) 

CCC (95% CI)  EQ-5D-Y-3L values 0.28 (-0.13, 0.61) 0.31 (-0.08, 0.62) 

    

8-10 yrs. (N=30) Walking about 0.9 (0.77, 1) 0.86 (0.71, 1) 

 Looking after myself 0.82 (0.65, 0.98) 0.9 (0.77, 1) 

 Doing usual activities 0.69 (0.48, 0.91) 0.74 (0.54, 0.94) 

 Having pain/discomfort 0.67 (0.44, 0.89) 0.7 (0.49, 0.92) 

 Feeling worried, sad or 

unhappy 

0.62 (0.39, 0.85) 0.71 (0.5, 0.92) 

CCC (95% CI)  EQ-5D-Y-3L values 0.34 (-0.01, 0.61) 0.36 (0.01, 0.63) 

    

11-12 yrs. (N=32) Walking about 0.9 (0.79, 1) 0.9 (0.79, 1) 

 Looking after myself 0.9 (0.79, 1) 0.9 (0.79, 1) 

 Doing usual activities 0.87 (0.73, 1) 0.9 (0.79, 1) 

 Having pain/discomfort 0.64 (0.42, 0.86) 0.59 (0.36, 0.82) 

 Feeling worried, sad or 

unhappy 

0.52 (0.28, 0.77) 0.74 (0.54, 0.93) 

CCC (95% CI)  EQ-5D-Y-3L values 0.16 (-0.18, 0.47) 0.05 (-0.29, 0.37) 

Health condition    
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Variable Dimension/ HRQoL 

values 

EQ-5D-Y-3L (Self 

and Proxy-proxy)  

AC1 (95% CI) 

EQ-5D-Y-3L (Self 

and Proxy-child) 

AC1 (95% CI) 

No (N=59) Walking about 0.87 (0.78, 0.97) 0.86 (0.75, 0.96) 

 Looking after myself 0.78 (0.65, 0.9) 0.82 (0.7, 0.93) 

 Doing usual activities 0.76 (0.62, 0.89) 0.76 (0.62, 0.89) 

 Having pain/discomfort 0.7 (0.56, 0.85) 0.68 (0.53, 0.83) 

 Feeling worried, sad or 

unhappy 

0.61 (0.45, 0.78) 0.7 (0.56, 0.85) 

CCC (95% CI)  EQ-5D-Y-3L values 0.24 (-0.01, 0.46) 0.19 (-0.06, 0.42) 

    

Yes (N=26) Walking about 0.88 (0.73, 1) 0.88 (0.73, 1) 

 Looking after myself 0.79 (0.6, 0.98) 0.79 (0.6, 0.98) 

 Doing usual activities 0.54 (0.26, 0.82) 0.7 (0.47, 0.93) 

 Having pain/discomfort 0.62 (0.37, 0.88) 0.56 (0.29, 0.83) 

 Feeling worried, sad or 

unhappy 

0.49 (0.22, 0.77) 0.7 (0.47, 0.93) 

CCC (95% CI)  EQ-5D-Y-3L values 0.31 (-0.07, 0.61) 0.31 (-0.07, 0.61) 

Gender    

Girl (N=47) Walking about 0.82 (0.68, 0.95) 0.82 (0.68, 0.95) 

 Looking after myself 0.74 (0.58, 0.89) 0.94 (0.86, 1) 

 Doing usual activities 0.71 (0.55, 0.87) 0.76 (0.62, 0.91) 

 Having pain/discomfort 0.66 (0.49, 0.84) 0.64 (0.45, 0.82) 

 Feeling worried, sad or 

unhappy 

0.63 (0.45, 0.81) 0.68 (0.51, 0.85) 

CCC (95% CI)  EQ-5D-Y-3L values 0.33 (0.06, 0.56) 0.27 (-0.02, 0.51) 

    

Boy (N=37) Walking about 0.97 (0.92, 1) 0.94 (0.86, 1) 

 Looking after myself 0.86 (0.72, 0.99) 0.89 (0.77, 1) 

 Doing usual activities 0.69 (0.51, 0.88) 0.73 (0.55, 0.91) 
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Variable Dimension/ HRQoL 

values 

EQ-5D-Y-3L (Self 

and Proxy-proxy)  

AC1 (95% CI) 

EQ-5D-Y-3L (Self 

and Proxy-child) 

AC1 (95% CI) 

 Having pain/discomfort 0.72 (0.54, 0.9) 0.67 (0.48, 0.87) 

 Feeling worried, sad or 

unhappy 

0.53 (0.3, 0.76) 0.75 (0.58, 0.92) 

CCC (95% CI)  EQ-5D-Y-3L values 0.11 (-0.19, 0.4) 0.17 (-0.15, 0.45) 

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; EQ-5D-Y-3L proxy-proxy = Proxy version 1 report, EQ-5D-Y-3L proxy-child = 

Proxy version 2 report 

4.4.4 Intra-proxy agreement for the EQ-5D-Y-3L proxy measures 

The EQ-5D-Y-3L proxy-proxy and proxy-child reports yielded similar HRQoL values. The 

Wilcoxon matched-pair signed-rank test revealed no significant differences in the HRQoL 

values (p=0.95) and across subgroups. However, the EQ VAS scores for the proxy-proxy 

version were significantly lower than for the proxy-child version (p-value=0.02).  
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Figure 4.2 Intra-proxy gap in agreement between Proxy-proxy and Proxy-child 

versions of the EQ-5D-Y-3L. 

EQ-5D-Y-3L proxy-proxy = Proxy version 1 report, EQ-5D-Y-3L proxy-child = Proxy version 2 report 

Figure 4.2 shows the intra-proxy gap between the two proxy versions of the EQ-5D-Y-3L. As 

illustrated in Table 4.5, a significant but moderate agreement was observed for the HRQoL 

values between the two proxy versions (CCC=0.53; 95% CI=0.35, 0.66). The dimension level 

agreement was found to be very good (AC1>0.9) for all dimensions except “having pain or 

discomfort” (0.64) and “feeling worried, sad or unhappy” (0.59).

Table 4-5  Overall and dimension level intra-proxy agreement (Proxy 1 and Proxy 2) 

EQ-5D-Y-3L. 
 

EQ-5D-Y-3L 

Values 

 

Walking 

about 

 

Looking 

after myself 

 

Doing usual 

activities 

 

Having 

pain/discom

fort 

 

Feeling 

worried, 

sad or 

unhappy 
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CCC  

(95% CI) 

AC1  

(95% CI) 

AC1   

(95% CI) 

AC1  

(95% CI) 

AC1  

(95% CI) 

AC1  

(95% CI) 

Overall 

(N =85) 

0.53 (0.35, 

0.66) 

0.99 (0.96, 

1) 

0.95 (0.9, 1) 0.95 (0.9, 1) 0.64 (0.75, 

0.93) 

0.59 (0.45, 

0.72) 

 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; EQ-5D-Y-3L Proxy 1= proxy-proxy version, EQ-5D-Y-3L Proxy 2= 

proxy-child version 

4.4.5 Sensitivity analysis 

(See Chapter 3, section 3.3.1, paragraph 2) 

The findings using the German EQ-5D-Y-3L value-set indicate similar inter-rater agreements 

in terms of overall HRQoL for both the sample and across the subgroups. The agreement 

was 0.29 (0.08, 0.47) for proxy-proxy report and 0.25 (0.04, 0.44) for proxy-child report in the 

overall sample. The lowest agreement (poor) was noted for children aged 11-12 years their 

parents from both perspectives (proxy-proxy=0.04 (-0.29, 0.36), proxy-child=0.06 (-0.26, 

0.38). The intra-proxy agreement was 0.52 (0.35, 0.66) and the HRQoL values were similar to 

those produced by applying the Australian value set for the EQ-5D-3L with no significant 

differences between the child and proxy reports (See Supplementary information, Table 4.6 

for more details). 

 

 

(See Chapter 3, section 3.8.1, paragraph 3) 

The dimension level agreement estimates (AC2), calculated using linear weights, were higher 

in comparison to the non-weighted estimates (AC1). This discrepancy arises because linear 
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weighting accounts for the degree of disagreement between categories, assigning less 

penalty to disagreements between adjacent categories and more penalty to those between 

distant categories [161]. As a result, the weighted agreement ranged from good to very good 

across all dimensions and both perspectives (see Supplementary information, Table 4.7 for 

more details), potentially overestimating the inter-rater agreement. 

4.5 Discussion 

This chapter contributes to the literature by examining the impact of differing proxy 

perspectives on the inter-rater and intra-rater agreement in the assessment of children’s 

HRQoL. To date, this is the first study that compares the two proxy perspectives of the EQ-

5D-Y-3L measure on child-proxy agreement in a sample of children from the community 

aged 6-12 years. The results of this study are consistent with the findings of our recent 

systematic review: the inter-rater agreement for HRQoL values was generally low, ranging 

from poor to fair, from both perspectives (proxy-proxy=0.28, proxy-child=0.26). This study 

also found when proxy-child perspective was adopted, the median HRQoL values for the 

child and parent-respondent were almost identical, and this result persisted when an 

alternative value set was used. One plausible explanation for these findings could be that 

both Australian and German value sets assign a relatively small decrement in the utility in the 

transition between response levels 1 and 2 [243, 244]. In this study sample, the variations in 

self and proxy responses were mostly confined to levels 1 and 2 and the minimal disparity in 

the utility weights between the two levels may have had the effect of ‘flattening’ those 

differences. However, the median HRQoL values from proxy-proxy perspective were lower 

relative to the children’s self-perspective. This discrepancy may reflect relevant information 

and insights from the proxies, which may differ from the child’s own self-assessment. Proxies 

may have a more comprehensive understanding of the child’s wellbeing and may often 

recognise subtle changes in the health state of the child, which the child may not be able to 
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recognise or communicate depending on their age and development stage [101]. 

Furthermore, discrepancies between child and parent assessments may arise from 

differences in their inherent understanding of what constitutes various dimensions of HRQoL. 

These discrepancies may also be influenced by differing contextual considerations, such as 

their recent health experiences [2]. This may allow for a more nuanced assessment of the 

child’s HRQoL, or alternatively parents may not be fully aware of all HRQoL aspects that are 

important to children.   

Consistent with earlier studies evaluating dimension level HRQoL inter-rater agreement 

using other measures such as HUI 2/3 [171, 173, 174, 177, 182], this study found a lower 

overall agreement for the psychosocial health-related dimension. In this study, parents 

tended to report more problems in the “feeling worried, sad, or unhappy” dimension than 

children themselves. However, a slightly higher level of agreement was observed for this for 

proxy-child report (proxy-proxy=0.58 vs proxy-child=0.7). This was also evident in the intra-

proxy gap, which was the highest for this dimension. Therefore, when psychosocial wellbeing 

is a key consideration in the assessment of child HRQoL, the choice of proxy perspective 

may be crucial.  

Another important finding was the differential effect of age-group on the inter-rater gap. 

Previous research found that agreement decreases with age in a sample of children aged 8-

18 years [216]. The findings in this study suggest a similar trend in agreement for the overall 

HRQoL values but not in the assessment of dimension level HRQoL among children aged 11-

12 years of age and their parents. This observed discrepancy between overall and 

dimension level agreement was consistent across other child-specific generic measures, 

namely the CHU9D and the PedsQLTM, when assessed within the same sample in another 

study (see Chapter 5) [269]. This could be due to the difference in the statistical properties of 

the method used to estimate the inter-rater agreement (CCC vs AC1). The CCC takes into 
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account the high variation in ratings due to each child being rated by a different rater pair, 

which could potentially result in a lower estimated coefficient [161, 201]. On the other hand, 

AC1 relies on the percent agreement and chance-corrected agreement between the raters 

[161] and may be more informative due to its disaggregated approach. 

The oldest age-group also yielded a statistically significant difference in the EQ VAS scores 

when proxy-child perspective was adopted. A statistically significant difference in the self 

and proxy EQ VAS scores was reported in a study by Jelsma and Ramma involving school 

children using the EQ-5D-Y-3L proxy-child report [172]. These findings highlight that children 

apply a different set of internal standards to evaluate their health than parents who may be 

unable to replicate a child’s self-assessment on the EQ VAS. Research has also indicated 

that children under the age of 7 may lack the conceptual ability to use the EQ VAS [53].  

However, no significant difference in the self and proxy EQ VAS scores was observed in this 

age group (6-7 years).  

Contrary to the above findings, the youngest group of children (aged 6-7 years) had the 

lowest inter-rater agreement (moderate) for the observable dimensions of “doing usual 

activities” and “looking after myself”. Larger discrepancies in child-self and proxy reports 

have been commonly seen within this age-group relative to cohorts of older children [270]. 

This has been attributed to either the inability of young children to accurately self-report or 

differences in the interpretation of the same construct [271]. For example, children may 

consider themselves too young to dress themselves or look after themselves, leading to 

reporting problems in the associated dimensions. Alternatively, parents may simply interpret 

the construct differently to children. Therefore, additional research to explore how children 

understand and respond to the HRQoL measure is necessary (examined in Chapters 6 and 

7). Furthermore, adapting the measure to accommodate the developmental stage of younger 

children (below 8 years of age) may also be needed.  
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Previous studies have indicated that children with severe health conditions tend to exhibit 

low levels of agreement with their proxy [176, 272, 273]. Interestingly, there is some 

evidence that children with no apparent health conditions have a lower agreement level than 

cohorts of children with existing health problems [182, 222]. In this study, significant 

differences were observed across the three ratings (self, proxy-proxy, and proxy-child) in the 

dimensions of “walking about”, “doing usual activities” and “feeling worried, sad or unhappy” 

for children with no reported health condition. Moreover, a higher level of inter-rater 

agreement, as estimated by the CCC for HRQoL values, was observed among children with 

health condition/s than those without. However, the dimension level agreement did not 

exhibit this trend. Given that the children in this community-based sample were generally in 

good health and did not have any significant health issues, this may indicate that this 

discrepancy could result from a difference in interpretation of the HRQoL dimension.  

Considering that self-reporting HRQoL is preferable and given the presence of a large inter-

rater gap in agreement, it is important to assess whether children are meaningfully 

responding to the self-report measure and whether differences with parents are based on 

genuine divergence in perspective. A qualitative investigation using a ‘think aloud’ approach 

may provide further evidence to support the validity of the response processes in children of 

different age groups. This may provide further evidence to inform guidance around the 

minimum age for child self-reporting of their own HRQoL using the EQ-5D-Y-3L measure as 

well as guide the choice on self-report versus proxy perspective where either are possible 

[146]. 

4.6 Limitations 

It is important to note that prior studies have utilised weights for adult HRQoL to compute 

child values due to the absence of country-specific EQ-5D-Y-3L valuation sets [148, 274]. 

Given that the EQ-5D-Y-3L valuation set for Australia is not yet available and the aim is not to 
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assess the HRQoL of children in this sample, the Australian EQ-5D-3L weights were used to 

calculate self and proxy child values [243]. The same value set was applied to both child and 

proxy reports. In addition, a German value set specific to the EQ-5D-Y-3L measure was used 

to check the robustness of the analysis. Nevertheless, a child-specific Australian value set for 

the EQ-5D-Y-3L could weigh the dimensions differently than the adult value set. For instance, 

child-specific value sets for the EQ-5D-Y-3L have been observed to have different orders of 

dimension importance compared to corresponding adult value sets in the same country [88]. 

Different dimension-specific preference weights could in principle interact with dimension-

specific differences in self and proxy ratings of HRQoL. This could either mask or amplify 

observed differences in inter- and intra-rater agreement by dimension. Further investigation 

should be undertaken to determine the validity of the self-report in this sample. This limitation 

will be addressed in detail in Chapter 8. Additionally, despite the distraction task of 

completing the EQ-5D-3L for themselves in between each proxy task, given that proxy-child 

report was completed subsequent to proxy-proxy report, we are unable to rule out the 

possibility of an ordering effect and proxy respondents may have potentially revisited their 

initial response to enforce consistency. Future research could mitigate this potential source 

of bias by introducing a longer time gap [275] or consider randomising the order in which the 

two proxy reports are administered. 

The study did not capture whether the parent in the child-parent dyad was the primary 

caregiver. Additionally, the underrepresentation of fathers in the sample was insufficient for 

conducting a subgroup analysis. Children in this study were representative of the general 

community and hence tended to be in relatively good health overall and the use of the EQ-

5D-Y-3L version may have limited discriminative power in this population, potentially 

exaggerating agreement between proxy and self-reports. It is important to undertake further 

studies in clinical paediatric samples comprising children and parents with varying levels of 

overall health and regular engagement with health services to examine the impact of proxy 
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perspective on the level of agreement across the range of levels of HRQoL dimensions 

comprising the EQ-5D-Y-3L measure.  

4.7 Conclusions 

Overall, for preference-weighted HRQoL as measured by the EQ-5D-Y-3L, the child-proxy 

level of agreement was similar but low (poor to fair) regardless of the perspective adopted, 

especially with older children (11-12 years). This result did not appear to be sensitive to the 

choice of value set. Across the dimensions, the inter-rater agreement was similar from both 

perspectives except for “feeling worried, sad, or unhappy” where proxy-child report showed 

higher concordance with child-self reports. The impact of the perspective adopted for 

measuring HRQoL, and the child-proxy agreement is an important area for further research 

including qualitative investigation to better inform longitudinal assessments of child 

population health and for cost-effectiveness estimations and decision making regarding 

paediatric populations based on that evidence. 

4.8 Supplementary information 

Table 4-6 Description of EQ-5D-Y-3L (Proxy-proxy and Proxy-child) German value set 

preference-weighted health states: overall and based on sub-groups. 

Variable 

EQ-5D-Y-3L (Self-

report) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

Overall 
  

 

N (%) 85 85 85 

Median (IQR) 1 (0.87-1) 0.98 (0.87-1) 1 (0.87-1) 

Self vs proxy difference (p-value*)  0.5 0.66 
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Variable 

EQ-5D-Y-3L (Self-

report) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

CCC   0.29 (0.08, 0.47) 0.25 (0.04, 0.44) 

Age group    

6 to 7 yrs.:    

N (%) 23 (0.27) 23 (0.27) 23 (0.27) 

Median (IQR) 0.92 (0.89-1) 1 (0.87-1) 0.98 (0.87-1) 

Self vs proxy difference (p-value*)  0.86 0.9 

CCC  0.23 (-0.17, 0.56) 0.07 (-0.34, 0.46) 

8 to 10 yrs.:    

N (%) 30 (0.35) 30 (0.35) 30 (0.35) 

Median (IQR) 1 (0.85-1) 0.91 (0.12) 0.9 (0.13) 

Self vs proxy difference (p-value*)  0.77 1 

CCC  0.42 (0.08, 0.67) 0.41 (0.06, 0.66) 

11 to 12 yrs.:    

N (%) 32 (0.38) 32 (0.38) 32 (0.38) 

Median (IQR) 1 (0.9-1) 0.96 (0.87-1) 1 (0.87-1) 

Self vs proxy difference (p-value*)  0.38 0.45 

CCC  0.04 (-0.29, 0.36) 0.06 (-0.26, 0.38) 
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Variable 

EQ-5D-Y-3L (Self-

report) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

Long-term health condition/s    

No:    

N (%) 59 (0.69) 59 (0.69) 59 (0.69) 

Median (IQR) 1 (0.87-1) 1 (0.87-1) 1 (0.87-1) 

Self vs proxy difference (p-value*)  0.71 0.55 

CCC  0.17 (-0.08, 0.4) 0.18 (-0.08, 0.41) 

Yes:    

N (%) 26 (0.31) 26 (0.31) 26 (0.31) 

Median (IQR) 1 (0.87-1) 0.87 (0.76-1) 0.87 (0.78-1) 

Self vs proxy difference (p-value*)  0.1 0.1 

CCC  0.34 (-0.04, 0.62) 0.26 (-0.12, 0.57) 

Gender    

Girls:    

N (%) 47 (0.55) 47 (0.55) 47 (0.55) 

Median (IQR) 0.98 (0.87-1) 1 (0.87-1) 1 (0.87-1) 

Self vs proxy difference (p-value*)  0.91 0.92 

CCC  0.29 (0.01, 0.53) 0.23 (-0.05, 0.48) 
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Variable 

EQ-5D-Y-3L (Self-

report) 

EQ-5D-Y-3L 

(Proxy-proxy) 

EQ-5D-Y-3L 

(Proxy-child) 

Boys:    

N (%) 37 (0.44) 37 (0.44) 37 (0.44) 

Median (IQR) 1 (0.92-1) 1 (0.87-1) 1 (0.87-1) 

Self vs proxy difference (p-value*)  0.18 0.27 

CCC  0.25 (-0.05, 0.5) 0.24 (-0.04, 0.49) 

CCC (Intra-proxy)  0.52 (0.35, 0.66)  

*p-value of Wilcoxon matched-pair signed-rank test; CCC= Concordance Correlation Coefficient; EQ-5D-Y-3L proxy-proxy = 

Proxy version 1 report, EQ-5D-Y-3L proxy-child = Proxy version 2 report

Table 4-7 Weighted Gwet’s AC2 (linear weights) agreement overall and by subgroup: 

EQ-5D-Y-3L (Proxy-proxy and Proxy-child) values and dimension level agreement. 

Variable Dimension 

EQ-5D-Y-3L (Self 

and Proxy-proxy)  

AC1 (95% CI) 

EQ-5D-Y-3L (Self 

and Proxy-child) 

AC1 (95% CI) 

Overall (N=85) Walking about 0.93 (0.88, 0.98) 0.92 (0.87, 0.97) 

 Looking after myself 0.88 (0.82, 0.94) 0.9 (0.84, 0.95) 

 Doing usual activities 0.83 (0.76, 0.9) 0.86 (0.79, 0.92) 

 Having pain/discomfort 0.81 (0.73, 0.89) 0.77 (0.68, 0.87) 

 

Feeling worried, sad or 

unhappy 
0.75 (0.66, 0.84) 0.82 (0.73, 0.9) 
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Variable Dimension 

EQ-5D-Y-3L (Self 

and Proxy-proxy)  

AC1 (95% CI) 

EQ-5D-Y-3L (Self 

and Proxy-child) 

AC1 (95% CI) 

Age group    

6 to 7 yrs. (N=23) Walking about 0.87 (0.73, 1) 0.87 (0.73, 1) 

 Looking after myself 0.73 (0.55, 0.92) 0.73 (0.55, 0.92) 

 Doing usual activities 0.66 (0.45, 0.86) 0.7 (0.5, 0.89) 

 Having pain/discomfort 0.86 (0.73, 1) 0.79 (0.63, 0.96) 

 

Feeling worried, sad or 

unhappy 
0.76 (0.58, 0.95) 0.79 (0.63, 0.96) 

    

8-10 yrs. (N=30) Walking about 0.95 (0.88, 1) 0.93 (0.85, 1) 

 Looking after myself 0.9 (0.81, 1) 0.95 (0.88, 1) 

 Doing usual activities 0.83 (0.7, 0.96) 0.86 (0.74, 0.97) 

 Having pain/discomfort 0.78 (0.61, 0.94) 0.77 (0.58, 0.96) 

 

Feeling worried, sad or 

unhappy 

0.77 (0.63, 0.92) 0.82 (0.69, 0.96) 

    

11-12 yrs. (N=32) Walking about 0.95 (0.89, 1) 0.95 (0.89, 1) 

 Looking after myself 0.95 (0.89, 1) 0.95 (0.89, 1) 
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Variable Dimension 

EQ-5D-Y-3L (Self 

and Proxy-proxy)  

AC1 (95% CI) 

EQ-5D-Y-3L (Self 

and Proxy-child) 

AC1 (95% CI) 

 Doing usual activities 0.93 (0.86, 1) 0.95 (0.89, 1) 

 Having pain/discomfort 0.8 (0.67, 0.93) 0.76 (0.62, 0.91) 

 

Feeling worried, sad or 

unhappy 

0.73 (0.57, 0.88) 0.83 (0.68, 0.97) 

Health condition    

No (N=59) Walking about 0.93 (0.86, 0.99) 0.91 (0.85, 0.98) 

 Looking after myself 0.88 (0.81, 0.95) 0.9 (0.84, 0.97) 

 Doing usual activities 0.87 (0.79, 0.94) 0.87 (0.79, 0.94) 

 Having pain/discomfort 0.83 (0.74, 0.92) 0.81 (0.72, 0.91) 

 

Feeling worried, sad or 

unhappy 

0.78 (0.68, 0.88) 0.83 (0.74, 0.92) 

    

Yes (N=26) Walking about 0.94 (0.86, 1) 0.94 (0.86, 1) 

 Looking after myself 0.89 (0.78, 1) 0.89 (0.78, 1) 

 Doing usual activities 0.73 (0.55, 0.91) 0.83 (0.7, 0.97) 

 Having pain/discomfort 0.75 (0.56, 0.94) 0.67 (0.43, 0.91) 



 

186 

Variable Dimension 

EQ-5D-Y-3L (Self 

and Proxy-proxy)  

AC1 (95% CI) 

EQ-5D-Y-3L (Self 

and Proxy-child) 

AC1 (95% CI) 

 

Feeling worried, sad or 

unhappy 

0.68 (0.49, 0.87) 0.78 (0.59, 0.97) 

Gender    

Girl (N=47) Walking about 0.89 (0.8, 0.98) 0.89 (0.8, 0.98) 

 Looking after myself 0.86 (0.77, 0.95) 0.94 (0.88, 1) 

 Doing usual activities 0.84 (0.74, 0.94) 0.87 (0.79, 0.96) 

 Having pain/discomfort 0.79 (0.67, 0.91) 0.75 (0.62, 0.89) 

 

Feeling worried, sad or 

unhappy 0.74 (0.59, 0.88) 0.79 (0.67, 0.91) 

    

Boy (N=37) Walking about 0.99 (0.96, 1) 0.97 (0.93, 1) 

 Looking after myself 0.92 (0.85, 1) 0.94 (0.88, 1) 

 Doing usual activities 0.83 (0.72, 0.94) 0.85 (0.75, 0.96) 

 Having pain/discomfort 0.85 (0.74, 0.95) 0.81 (0.69, 0.93) 

 

Feeling worried, sad or 

unhappy 0.74 (0.59, 0.88) 0.86 (0.76, 0.96) 

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; EQ-5D-Y-3L proxy-proxy = Proxy version 1 report, EQ-5D-Y-3L proxy-child = 

Proxy version 2 report 
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CHAPTER 5: CHILD-PARENT AGREEMENT IN THE 

ASSESSMENT OF HEALTH-RELATED QUALITY OF LIFE 

USING THE CHU9D AND THE PEDSQLTM. 

5.1 Overview 

This chapter presents the following results of Study sample 1 for the 85 dyads who 

completed the respective self and proxy reports using the CHU9D and the PedsQLTM 

measures:  

1) Parent-child agreement in reporting of children’s HRQoL (aged 6-12 years) using the 

CHU9D (a preference-based measure of children’s HRQOL) and the PedsQLTM (a non-

preference-based measure of children’s HRQOL),  

2) Impact of age on child-parent agreement across the dimensions of the two measures. 

5.2 Summary 

Objective: This study examined the inter-rater agreement between child-self and parental 

proxy HRQoL ratings (overall and dimension level) using two different generic child-specific 

measures, the CHU9D and the PedsQLTM, in a community-based sample of Australian 

This chapter contains material from: 

“Khanna, D., Khadka, J., Mpundu-Kaambwa, C., Ratcliffe, J., & Quality of Life in Kids: Key 

Evidence to Strengthen Decisions in 6 Australia (QUOKKA) Project Team (2023). Child-

Parent Agreement in the Assessment of Health-Related Quality of Life Using the CHU9D 

and the PedsQLTM. Applied health economics and health policy, 21(6), 937–947. 

https://doi.org/10.1007/s40258-023-00831-7” 
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children. A secondary objective was to investigate the impact of age on child-parent 

agreement across the dimensions of the two measures. 

Methods: 85 child-parent dyads (children aged 6-12 years) recruited from the community 

completed the self and proxy versions (proxy-proxy perspective only) of the CHU9D and the 

PedsQLTM, respectively. The inter-rater agreement was estimated using CCC and Gwet’s 

AC1 for the overall sample and across age-groups. To assess the differences between the 

self and the proxy HRQoL reports, Wilcoxon matched-pair signed-rank test was used (please 

refer to Chapter 3, section 3.3 onwards for specific details). 

Results: Agreement was low for overall HRQoL for both the CHU9D (CCC= 0.28) and the 

PedsQLTM (CCC= 0.39). Across the CHU9D dimensions, agreement was the highest for 

“sad” (AC1= 0.83) and lowest for “tired” (AC1= 0.31). The PedsQLTM demonstrated stronger 

agreement (AC1= 0.41 to 0.6) for the physical health dimension but weaker for the 

psychosocial dimensions (AC1<0.4). Except for the “tired” dimension, agreement was 

consistent across age-groups with the CHU9D, whilst the PedsQLTM showed poor agreement 

for most of the psychosocial health items among the older age-groups only (8-10 and 11-12 

years). No significant differences were reported between self and proxy reported HRQoL. 

Conclusions: This study highlights that the agreement between child and parent reported 

HRQoL may be influenced by both the measure used and the age of the child. These 

findings may have implications for the economic evaluation of healthcare interventions and 

services in child populations when both child and proxy perspectives are considered in the 

assessment of child HRQoL. 

5.3 Key Points 
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• Child-parent agreement at the individual dimension level was higher for CHU9D than 

for PedsQLTM.  In contrast, agreement for overall HRQoL was lower for CHU9D 

relative to the PedsQLTM.  

• In general, younger children (6-7 years) reported comparable agreement with 

parental proxies to their older counterparts providing some evidence to indicate that 

they may be able to meaningfully self-report. 

5.4 Results 

5.4.1 Sample characteristics 

Child-parent participant characteristics are the same as presented in Chapter 4 results (see 

section 4.4.1). 

5.4.2 Child-parent difference in reported HRQoL and overall concordance 

Table 5.1 describes the child and parent reported HRQoL scores and the dyad agreement 

using the CHU9D and the PedsQLTM respectively. Overall, parents underreported child’s 

HRQoL with the CHU9D but overreported with the PedsQLTM. Median difference across the 

age groups was the largest for ages 11–12 years with the CHU9D and ages 6-7 years with 

the PedsQLTM. However, these differences were not found to be statistically significant. 

The overall agreement between child-parent dyads for both measures was fair with a lower 

agreement for CHU9D (0.28) (Fig. 5.1a) than for the PedsQLTM (0.39) (Fig. 5.1b). The 

agreement between parents and 8-10-year-olds was good for both measures. For overall 

HRQoL, this was the only age group that demonstrated a statistically significant level of 

agreement across both measures.  

Overall, the largest median difference in HRQoL ratings between children and proxies, 

although not statistically significant, was observed in the subgroup of children with a 

reported health condition using the CHU9D. The PedsQLTM also demonstrated a notable 
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inter-rater gap within this subgroup. However, the subsequent agreement between child-

parent dyads observed in this subgroup was higher with both measures compared to those 

with no reported health condition. A contrasting pattern of agreement was observed across 

the gender subgroup for the two measures. Compared to girls, boy-parent dyads exhibited a 

lower agreement with CHU9D (non-significant, CCC=0.16) but higher agreement with the 

PedsQLTM (significant, CCC=0.72) (see Supplementary information, Table 5.3 for more 

details). 
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Table 5-1 Description of child and proxy reported HRQoL values and agreement using CHU9D and the PedsQL™ 4.0 generic core 

scales. 
 

Child Parent Agreement 

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

CHU9D         

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

Age group 
      

  

6 to 7 yrs.: 22 0.81 (0.18) 0.86 (0.2) 22 0.82 (0.15) 0.87 (0.2) 21 -0.18 (-0.55 ,0.26) 

8 to 10 yrs.: 29 0.79 (0.16) 0.81 (0.22) 30 0.77 (0.16) 0.8 (0.21) 29 0.69 (0.43 ,0.84) 

11 to 12 yrs.: 30 0.84 (0.14) 0.89 (0.17) 32 0.79 (0.17) 0.84 (0.23) 30 0.19 (-0.16 ,0.5) 

PedsQL™         

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

Age group         
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Child Parent Agreement 

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

6 to 7 yrs.: 22 79.41 (13.6) 82.61 (12.55) 23 86.07 (9.01) 86.96 (13.04) 22 0.02 (-0.31, 0.34) 

8 to 10 yrs.: 30 73.11 (13.42) 75.57 (18.86) 30 75.69 (12.37) 78.98 (15.85) 30 0.67 (0.43, 0.83) 

11 to 12 yrs.: 31 78.61 (13.11) 81.82 (13.64) 32 76.38 (13.04) 79.55 (18.18) 31 0.29 (-0.06, 0.58) 

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. 
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Figure 5.1a. Concordance between child and parent reported HRQoL utilities using the 

CHU9D. 

 

Figure 5.2b. Concordance between child and parent reported HRQoL scores using the 

PedsQL™. 

5.4.3 Comparison of agreement for CHU9D dimensions and PedsQLTM items: 
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Table 5.2 presents the agreement coefficients (AC1), for the CHU9D dimensions and the 

corresponding representative PedsQLTM items, for the overall sample and by age-group. 

Child-parent agreement ranged from 0.31 to 0.83 for the CHU9D dimensions and 0.15 to 

0.52 for the relevant PedsQLTM items. The agreement was higher for CHU9D dimensions 

than for the corresponding PedsQLTM items. Among the dimensions related to subjective 

(internal) experiences, agreement was the highest for “sad” (CHU9D= 0.83) and “feeling 

sad” (PedsQLTM= 0.37) within the respective measures. The agreement was high for “pain” 

(0.73) with the CHU9D, whereas its equivalent dimension in the PedsQLTM showed the lowest 

agreement (0.15) compared to all other dimensions within the measure. The weakest 

agreement across the CHU9D dimensions was observed for “tired” (0.31) followed by 

“worried” (0.45). In addition to the items related to the psychosocial health mentioned above, 

a poor agreement was also observed for the PedsQLTM item “having trouble sleeping” (0.16). 

For the physical functioning related dimensions, agreement ranging between moderate to 

good was observed with both, the CHU9D and the PedsQLTM. 

Across the age-groups, for the CHU9D dimensions, the only statistically non-significant 

agreement was observed between parents and children aged 6-7 years for “tired” (0.19). 

Moreover, for most dimensions, the agreement was lower for the 6–7-year-olds. In contrast, 

agreement across the majority of the relevant PedsQLTM items was higher for the youngest 

age-group (6-7 years) relative to the older age-groups (8-10 and 11-12 years). Furthermore, 

an insignificant agreement was observed for several items such as “having low energy level”, 

“feeling angry” and “having trouble sleeping” with both the older age-groups. They also 

demonstrated a poor agreement for the “getting aches and pain” item. Additionally, an 

insignificant agreement was also seen between parents and 11-12-year-olds for the 

“worrying what will happen to them” item.  
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As discussed in Chapter 4 (section 4.4.5), the dimension level agreement was higher for the 

sample and the age subgroup with linear weights (AC2) relative to the estimates presented in 

Table 5.2 (see Supplementary information, Table 5.4 for more details). 
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Table 5-2 Comparison of child-parent agreement in CHU9D dimensions with relevant PedsQL™ items by age group. 

CHU9D 

dimensions 

Overall 

(N=85) 

6 to 7 years 

(N=23) 

8 to 10 

years 

(N=30) 

11 to 12 

years 

(N=32) 

Relevant 

PedsQL 

items 

Overall 

(N=85) 

6 to 7 years 

(N=23) 

8 to 10 

years 

(N=30) 

11 to 12 

years 

(N=32) 

Worried 0.45  0.43 0.42 0.49 2.1 Feeling 

afraid or 

scared 

0.32  0.45 0.36 0.23 

     2.5 

Worrying 

about what 

will happen 

to him or 

her 

0.28  0.48 0.26 0.18# 

Sad 0.83  0.86 0.89 0.76 2.2 Feeling 

sad 

0.37  0.6 0.4 0.22 

Pain 0.73 0.75 0.74 0.7 1.7 Getting 

aches and 

pains 

0.15  0.27 0.1# 0.15# 

Tired 0.31 0.19# 0.45 0.27 1.8 Having a 

low energy 

level 

0.26 0.53 0.2# 0.13# 

Annoyed 0.56  0.5 0.63 0.55 2.3 Feeling 

angry 

0.2  0.53 0.1# 0.07# 

School 

work/ 

homework 

0.49  0.4 0.58 0.48 4.3 Keeping 

up with 

schoolwork 

0.3  0.54 0.23 0.22 

Sleep 0.54  0.6 0.46 0.58 2.4 Having 

trouble 

sleeping 

0.16  0.37 0.13# 0.07# 

Daily 

routine  

0.52  0.44 0.55 0.55 1.5 Taking a 

bath or 

0.52  0.52   
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CHU9D 

dimensions 

Overall 

(N=85) 

6 to 7 years 

(N=23) 

8 to 10 

years 

(N=30) 

11 to 12 

years 

(N=32) 

Relevant 

PedsQL 

items 

Overall 

(N=85) 

6 to 7 years 

(N=23) 

8 to 10 

years 

(N=30) 

11 to 12 

years 

(N=32) 

(eating, 

having a 

bath/ 

Shower, 

getting 

dressed) 

shower by 

him or 

herself 

(N=22) 

Able to join 

in activities 

(playing out 

with friends, 

doing 

sports, 

joining 

things) 

0.63  0.66 0.58 0.66 1.3 

Participatin

g in sports 

activity or 

exercise 

0.52  0.64 0.42 0.54 

     3.1 Getting 

along with 

other 

children 

0.43  0.65 0.44 0.27 

     3.5 Keeping 

up when 

playing with 

other 

children 

0.5  0.61 0.39 0.52 

Agreement statistics estimated using AC1. 

# Agreement coefficient not statistically significant at 95% confidence level 

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 
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(Results for the subgroups presence of long-term health condition and gender are discussed 

below briefly to keep the chapter focused on age groups.) 

In general, agreement was higher for children without any health conditions and for boys 

across more dimensions/items for both measures. A similar pattern to the overall sample 

findings was observed across the subgroups of health condition and gender. Higher 

agreement within the dimensions was found with the CHU9D compared to the relevant 

PedsQL™ items. Very good agreement was observed for the “sad” dimension across both 

subgroups, and high agreement was also noted for the “pain” dimension (AC1 estimate 

ranging from 0.71 to 0.74). The only non-significant agreement was for the “tired” dimension 

in the subgroup with a reported health condition (AC1= 0.23). In contrast to the findings for 

the “pain” dimension of the CHU9D, the PedsQL™ item “getting aches and pains” showed 

poor and non-significant agreement across both subgroups. For more details, please refer to 

Supplementary information, Table 5.5. 

5.5 Discussion 

This study is the first, to date, to investigate child-parent agreement of child overall and 

dimension level HRQoL in a community-based sample of children using two generic HRQOL 

measures, the CHU9D and PedsQL™ 4.0. This study showed contrasting agreement for 

overall and dimension level HRQoL using the two measures. The agreement between 

parents and children for HRQoL scores was stronger for the PedsQLTM, but weaker for the 

CHU9D. Conversely, agreement for the individual dimensions was stronger for the CHU9D 

compared to the PedsQLTM items.  

The discrepancy in the consistency of agreement may be attributed, at least in part, to the 

statistical method used to measure the agreement. This study used two different methods to 

estimate agreement between the child and parent ratings: CCC for overall HRQoL and 
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Gwet's AC1 for dimension level HRQoL. Utilities or summary scores combine responses from 

different dimensions to estimate the overall HRQoL of the child. However, when analysing 

inter-rater agreement, the dimension/item level responses can offer a more direct 

measurement of agreement as it provides the disaggregated evaluations of the two raters, 

i.e., the child and the parent. This may be more informative about the specific areas of 

agreement or disagreement between the child and the parent and, therefore, provide a 

better understanding of the concordance in evaluations of each aspect of HRQoL. 

Furthermore, the estimation of CCC in this study may have been affected by an increased 

level of variation in ratings resulting from the high number of rater pairs, which could have 

potentially led to an underestimation of the true magnitude of the CCC [161]. 

The inter-rater differences in HRQoL scores across age groups using both measures did not 

correspond with the trends in agreement observed at the individual dimension level. For 

instance, in comparison with the other age groups, the 11-12 years age group had the 

greatest inter-rater gap with the CHU9D utilities. However, the dimension level agreement 

was similar across age-groups. Additionally, while the same age-group had the smallest 

inter-rater difference with the PedsQLTM summary scores, they demonstrated lower 

agreement levels across most of its items compared to the youngest age-group. Hence, it is 

important to acknowledge that the differences in the aggregated child and proxy reported 

HRQoL scores do not provide a measure of agreement [222]. 

Towards the opposite end of the age spectrum, a recent systematic review investigated the 

level of agreement between adult proxies and older adults with cognitive impairment [276]. 

Their findings indicated that there was some evidence suggesting higher levels of agreement 

in more observable HRQoL dimensions, such as physical health and mobility, compared to 

less observable dimensions like emotional well-being [276]. Typically, the available evidence 

indicates that parents also tend to be more concordant at reporting HRQoL dimensions 
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related to the more easily observable attributes compared to those that are more subjective 

(internal) to the child [106, 222]. However, in this study, we found that with the CHU9D, a 

high level of agreement was obtained for the psychosocial health dimension “sad”. It is 

plausible that the responses for emotional states like ‘sad’ may be more consistent between 

self and proxy reports, possibly due to shared perceptions of distinct behavioural or 

emotional cues associated with sadness [277]. In contrast, dimensions like ‘sleep’ or ‘daily 

routine’ may reflect variability in interpretation or observation by proxies, leading to lower 

agreement. Nevertheless, recent study comparing the dimensionality of the EQ-5D-Y-5L, the 

HUI, the CHU9D and the PedsQLTM , also suggested that the CHU9D may be more suitable 

for assessing the emotional functioning aspect of HRQoL [96]. The agreement for physical 

health-related dimensions (“daily routine” and “able to join in activities”) was low but 

moderate. These findings contrasted with the agreement observed for similar PedsQLTM 

items. For example, agreement was higher for PedsQLTM physical health items, i.e., 

“participating in sports activity or exercise”and “taking a bath or shower by him or herself” 

as compared to the “feeling sad” item. Previous studies have reported a low agreement for 

pain using preference-based [180, 194, 195, 250, 278] and non-preference-based measures 

[100, 279]. In this study, a substantially higher agreement was observed for the “pain” 

dimension with the CHU9D as compared to the “getting aches and pains” item of the 

PedsQLTM. Therefore, these findings suggest a possible interaction between the measure 

used and the dimension under consideration in determining the degree of agreement. 

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

compared to the corresponding PedsQLTM items. Whilst both the measures were developed 

for use in children and adolescents in the development and validation of the instrument, the 

CHU9D followed a bottom-up approach that directly involved children in the development 

and validation of the instrument [91], whereas the PedsQLTM adopted a top-down approach 

and was developed based on a broader study of HRQoL in children with cancer [280]. The 
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difference in agreement may also be attributed to the timeframe of assessment for each 

measure. In the CHU9D, respondents are asked about the (child’s) health ‘today’ whereas 

the PedsQLTM asks the respondent to report on their health over the ‘past one month’. Thus, 

one possible explanation for the higher agreement found within the CHU9D dimensions may 

be its shorter time frame, which may reduce recall bias and result in less variability in 

perceived HRQoL [281]. Another contributing factor may be the difference in what the 

CHU9D and PedsQLTM measures assess. The CHU9D measures the severity of impairment 

whereas the PedsQLTM which measures frequency. For example, in the CHU9D dimension 

“sad”, the response levels range from “don’t feel sad” to “feel very sad”, whilst the PedsQLTM 

response levels for the corresponding item “feeling sad” range from “never” to “almost 

always”[281]. 

Studies reporting the level of child-parent agreement predominantly focus on samples 

including children aged 8 years and above [282-286]. The evidence for agreement in 

younger age-groups, e.g., 6-7 years old and capable of self-reporting their HRQoL using the 

PedsQLTM or the CHU9D is limited [126, 218]. In this study, dyads comprising the youngest 

age-group (6-7 years) reported relatively lower agreement with the CHU9D. This may be 

owing to children in this age-group differing in their understanding of HRQoL as compared to 

their parents [287]. Younger children under 10 years of age have been reported to have 

difficulties with comprehension and recall of health-related events, as well as the associated 

frequency and severity [287]. However, except for the “tired” dimension, there was no clear 

association between age and agreement across any other CHU9D dimensions. In contrast to 

the CHU9D findings, the older age-groups, particularly the 11-12-year-olds, showed worse 

agreement for the PedsQLTM items compared to the youngest one comprising 6-7-year-olds. 

The evidence in the literature examining the relationship between age of the child and 

agreement using both preference and non-preference-based measures is inconsistent [126, 

216, 222, 280, 288, 289]. This study found conflicting results in the same population for the 
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two measures. The reasons for these discrepancies are unclear. Further research including 

mixed methods studies, that combine quantitative investigations with in-depth qualitative 

research using cognitive interviewing techniques, for example think aloud may be helpful in 

providing a more detailed understanding of the reasons for these discrepancies in reporting 

child HRQoL [290].  

The existing literature on the influence of health status of the child on agreement is 

inconsistent for both preference and non-preference-based measures [222, 223]. Some 

studies suggest that in chronic illnesses, greater severity of the disease [291] or a higher 

frequency of exacerbations [292] may be associated with higher levels of child-parent 

agreement. However, for chronic conditions like cancer, there is a lack of consensus 

regarding the degree of agreement [106, 222]. Conversely, acute illnesses have been 

associated with lower inter-rater agreement [176]. Considering that the literature is 

inconclusive, and the limited sample size of these studies, further research with a larger 

sample size is warranted to substantiate these findings. 

5.6 Limitations 

This study has limitations that are important to highlight. The study was conducted in a 

community-based sample of South Australian children who were relatively healthy. Hence, 

the findings may not be generalisable to more diverse samples including children with 

regular contact with health services and children with disabilities. Whilst the study sample 

was relatively small, good representation was achieved across age groups and 

approximately one-third of children were living with health conditions and/or living in areas of 

relative disadvantage. However, the main findings, particularly in relation to age-group 

analyses need to be interpreted with caution and further research needs to be conducted to 

substantiate these findings in larger community based and patient samples. The CHU9D 

preference weights employed in this study were established using adolescents aged 11-17 
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years and then applied to a sample that included a younger age group. It is recognised that 

the value sets derived from children/adolescents may differ from those derived from adults 

adopting a child’s perspective [114]. Nevertheless, additional research is required to 

determine the youngest age at which children can provide valuations, taking into account 

ethical considerations, and to explore the potential impact of this on valuing child HRQoL 

across different age groups. Moreover, as the preference weights were used to estimate the 

CHU9D utilities, an additional preference weighted step not currently available for the 

PedsQL™ this makes score comparisons between the two measures difficult. Finally, the 

study investigated agreement between child-parent dyads using the CHU9D and PedsQLTM 

measures only and hence the findings may not necessarily be generalisable to other 

measures for measuring HRQoL in child populations. 

5.7 Conclusions 

This study a low found child-parent agreement for overall HRQoL across both measures, 

with CHU9D exhibiting a lower agreement relative to the PedsQLTM. In contrast, at the 

individual dimension level, inter-rater agreement was higher for CHU9D than for PedsQLTM. 

CHU9D showed the highest agreement with the dimensions of “sad” and “pain”, whereas for 

the PedsQLTM, agreement was the highest for the physical health items. There was no clear 

interaction between age and CHU9D dimensions. However, for the relevant PedsQLTM items, 

the dimension level agreement was stronger for the youngest children (6-7 years) in the 

sample and weaker for older children (8-10 and 11-12 years), particularly for the 

psychosocial health items. Further research in larger and more diverse study samples and 

across age groups is needed to substantiate these findings. The introduction of a 

preference-based scoring algorithm for the PedsQLTM will also facilitate empirical 

comparisons of child parental agreement at overall utility level and enable the impact of child 
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and parent perspectives on HRQoL benefits for economic evaluations of interventions 

targeted at paediatric populations to be assessed.
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5.8 Supplementary information 

Table 5-3 Description of child and proxy reported HRQoL values and agreement using CHU9D and the PedsQL™ 4.0 generic core 

scales by presence/absence of health condition and child gender. 
 

Child Parent Agreement 

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

CHU9D         

Long-term 

condition: 

      
  

No 56 0.83 (0.15) 0.87 (0.21) 58 0.8 (0.15) 0.85 (0.19) 55 0.21 (-0.05 ,0.45) 

Yes 25 0.79 (0.17) 0.86 (0.22) 26 0.76 (0.18) 0.79 (0.22) 25 0.37 (-0.01 ,0.66) 

Gender:         

Female 45 0.80 (0.17) 0.86 (.22) 47  0.78 (0.17) 0.82 (0.24) 45 0.34 (0.06, 0.57) 

Male 35 0.83 (0.14) 0.88 (0.25) 36  0.81 (0.15) 0.87 (0.17) 35 0.16 (-0.17, 0.46) 

PedsQL™         

Long-term 

condition: 

        

No 57 77.23 (12.72) 78.41 (13.04) 59 79.42 (11.16) 81.82 (15.91) 57 0.28 (0.03, 0.5) 

Yes 26 75.98 (15.28) 81.82 (23.86) 26 77.26 (15.34) 81.82 (16.9) 26 0.55 (0.21, 0.77) 
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Child Parent Agreement 

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

Gender:         

Girl 47  74.75 (15.08) 77.27 (20.89) 47  77.35 (12.97) 78.41 (20.45) 47 0.21 (-0.07, 0.46) 

Boy 36  79.56 (10.68) 82.21 (10.25) 37  80.56 (12.05) 81.82 (10.23) 36 0.72 (0.53, 0.85) 

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.

Table 5-4 Comparison of child-parent agreement in CHU9D dimensions with relevant PedsQL™ items by age group using linear 

weights (AC2). 

CHU9D 

dimensions 

Overall 

(N= 

85) 

 

6 to 7 years 

(N=23) 

8 to 10 

years 

(N=30) 

11 to 12 

years 

(N=32) 

Relevant 

PedsQL 

items 

Overall 

(N= 

85) 

 

6 to 7 years 

(N= 

23) 

8 to 10 

years 

(N= 

30) 

11 to 12 

years 

(N= 

32) 

Worried 0.76 0.72 0.78 0.79 2.1 Feeling 

afraid or 

scared 

0.56 0.58 0.69 0.55 

     2.5 

Worrying 

about what 

will happen 

to him or 

her 

0.51 0.63 0.48 0.55 

Sad 0.95 0.96 0.97 0.93 2.2 Feeling 

sad 

0.61 0.76 0.68 0.56 

Pain 0.89 0.88 0.88 0.91 1.7 Getting 

aches and 

pains 

0.45 0.48 0.43 0.6 
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CHU9D 

dimensions 

Overall 

(N= 

85) 

 

6 to 7 years 

(N=23) 

8 to 10 

years 

(N=30) 

11 to 12 

years 

(N=32) 

Relevant 

PedsQL 

items 

Overall 

(N= 

85) 

 

6 to 7 years 

(N= 

23) 

8 to 10 

years 

(N= 

30) 

11 to 12 

years 

(N= 

32) 

Tired 0.65 0.58 0.67 0.68 1.8 Having a 

low energy 

level 

0.53 0.68 0.55 0.51 

Annoyed 0.83 0.79 0.84 0.84 2.3 Feeling 

angry 

0.51 0.67 0.55 0.47 

School 

work/ 

homework 

0.79 0.77 0.81 0.78 4.3 Keeping 

up with 

schoolwork 

0.58 0.69 0.57 0.58 

Sleep 0.83 0.88 0.78 0.85 2.4 Having 

trouble 

sleeping 

0.46 0.52 0.47 0.51 

Daily 

routine  

(eating,  

having a 

bath/ 

Shower,  

getting 

dressed) 

0.80 0.76 0.84 0.79 1.5 Taking a 

bath or 

shower by 

him or 

herself 

(N=22) 

0.65 0.65   

Able to join 

in activities 

(playing out 

with friends, 

 doing 

sports, 

joining 

things) 

0.85 0.85 0.82 0.88 1.3 

Participatin

g in sports 

activity or 

exercise 

0.75 0.75 0.73 0.78 

     3.1 Getting 

along with 

other 

children 

0.67 0.79 0.71 0.62 

     3.5 Keeping 

up when 

0.7 0.71 0.68 0.73 
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CHU9D 

dimensions 

Overall 

(N= 

85) 

 

6 to 7 years 

(N=23) 

8 to 10 

years 

(N=30) 

11 to 12 

years 

(N=32) 

Relevant 

PedsQL 

items 

Overall 

(N= 

85) 

 

6 to 7 years 

(N= 

23) 

8 to 10 

years 

(N= 

30) 

11 to 12 

years 

(N= 

32) 

playing with 

other 

children 
Agreement statistics estimated using weighted (linear) AC2. 

# Agreement coefficient not statistically significant at 95% confidence level 

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 

 

Table 5-5 Comparison of child-parent agreement in CHU9D dimensions with relevant PedsQL™ items by presence/absence of health 

condition and child gender. 

CHU9D  

dimensions 

Long term health 

condition 

Gender Relevant  

PedsQL  

items 

Long term health 

condition 

Gender 

 No  

(N=59) 

Yes (N=26) Girl (N=47) Boy (N=37)  No  

(N=59) 

Yes (N=26) Girl (N=47) Boy (N=37) 

Worried 0.47 0.4 0.5 0.39 2.1 Feeling 

afraid or 

scared 

0.27 0.44 0.26 0.4 

     2.5 

Worrying 

about what 

will happen 

to him or 

her 

0.34 0.13# 0.19 0.39 

Sad 0.89 0.71 0.81 0.86 2.2 Feeling 

sad 

0.43 0.24# 0.33 0.44 

Pain 0.72 0.74 0.74 0.71 1.7 Getting 

aches and 

pains 

0.14# 0.17# 0.14# 0.16# 
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CHU9D  

dimensions 

Long term health 

condition 

Gender Relevant  

PedsQL  

items 

Long term health 

condition 

Gender 

 No  

(N=59) 

Yes (N=26) Girl (N=47) Boy (N=37)  No  

(N=59) 

Yes (N=26) Girl (N=47) Boy (N=37) 

Tired 0.35 0.23# 0.3 0.33 1.8 Having a 

low energy 

level 

0.23 0.32 0.11# 0.45 

Annoyed 0.58 0.53 0.52 0.62 2.3 Feeling 

angry 

0.27 0.03# 0.15# 0.27 

School 

work/ 

homework 

0.46 0.57 0.47 0.53 4.3 Keeping 

up with 

schoolwork 

0.31 0.3 0.31 0.3 

Sleep 0.57 0.47 0.54 0.55 2.4 Having 

trouble 

sleeping 

0.19 0.1# 0.18 0.14# 

Daily 

routine  

(eating,  

having a 

bath/ 

Shower,  

getting 

dressed) 

0.56 0.43 0.47 0.58 1.5 Taking a 

bath or 

shower by 

him or 

herself*  

0.5 0.64# 0.38# 0.68 

Able to join 

in activities 

(playing out 

with friends, 

 doing 

sports, 

joining 

things) 

0.7 0.48 0.63 0.63 1.3 

Participatin

g in sports 

activity or 

exercise 

0.54 0.47 0.46 0.6 

     3.1 Getting 

along with 

other 

children 

0.48 0.31 0.47 0.38 
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CHU9D  

dimensions 

Long term health 

condition 

Gender Relevant  

PedsQL  

items 

Long term health 

condition 

Gender 

 No  

(N=59) 

Yes (N=26) Girl (N=47) Boy (N=37)  No  

(N=59) 

Yes (N=26) Girl (N=47) Boy (N=37) 

     3.5 Keeping 

up when 

playing with 

other 

children 

0.5 0.49 0.34 0.69 

Agreement statistics estimated using AC1. 

# Agreement coefficient not statistically significant at 95% confidence level 

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 

*Sample size: Long term condition: No=19, Yes=3; Gender: Girl=11, Boy=10
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CHAPTER 6: THE CHILD’S PERCEPTION OF 

HEALTH-RELATED QUALITY OF LIFE (HRQOL): A MIXED 

METHOD APPROACH. 

6.1 Overview 

This chapter presents the following findings of the mixed method study involving Study 

sample 1. The study included 39 children who participated in the think aloud interview for 

their responses to the EQ-5D-Y-3L measure:  

1) The self-report validity of responses to the EQ-5D-Y-3L in a community sample of school-

aged children, and  

2) The impact of response issues identified by application of the Tourangeau response 

model framework on child self-reported HRQoL and inter-rater agreement between the child 

and a parent proxy assessor. 

6.2 Summary 

Objective: This study examines the self-report validity of the EQ-5D-Y-3L in children of 

varying ages using a retrospective think aloud method. 

Methods: A mixed methods study was conducted in a community-based sample of children 

aged 6-12 years (N=39). 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 explore statistical differences between child-self reported 

HRQoL across subgroups. Of the overall sample, as discussed in Chapter 4, the inter-rater 

agreement for the subsample of children who participated in the think-aloud exercise for the 
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EQ-5D-Y-3L and their parent dyads, was evaluated using the CCC for overall HRQoL and 

Gwet’s Agreement AC1 at the dimension level. For detailed methodological information, 

please refer to Chapter 3, section 3.3 onwards. 

Results: Response issues were detected in 46% of the participants (n=18). Comprehension 

issues, especially in understanding ‘discomfort’, were noted in the “having pain or 

discomfort” dimension. Recall-related issues involved responses influenced by usual 

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 responses reflected their self-perceived ability to engage in activities 

rather than health-related limitations. Lifestyle factors, like diet and exercise, were frequent 

considerations in EQ VAS ratings. Younger children had a higher proportion of response 

issues (6-7 years: 64%, 8-10 years: 62%), compared to older children (11-12 years: 20%). 

Children with response issues demonstrated significantly lower EQ-5D-Y-3L scores 

(mean=0.78, SD=0.04) compared to those without (mean=0.95, SD=0.02). 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. 

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 several 

response issues, particularly in younger children (ages <11 years) indicating the need for 

careful interpretation of self-reported HRQoL in this group. 

6.3 Key Points 
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• The study used the EQ-5D-Y-3L measure in healthy children aged 6-12 years and 

found that 46% of the sample struggled to relate the HRQoL dimensions as intended. 

• The study found that lower HRQoL scores were often reported due to response 

issues rather than actual health-related problems. 

• Younger age groups, particularly those aged 6-7 and 8-10 years, exhibited more 

response issues. 

6.4 Results 

6.4.1 Sample characteristics for the overall qualitative sample 

Please refer to Appendix, Section 10.3.1. 

6.4.2 Sample characteristics for the EQ-5D-Y-3L sample 

Table 6.2 presents the sociodemographic characteristics of the child-parent dyads. A total of 

39 children participated, with a median age of 9 (IQR=4 years). Girls were slightly over-

represented, accounting 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. 

According 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 in the sample had a median age of 41 (IQR=9), and approximately one-

fifth of the dyads consisted of father-child pairs. When considering SEIFA area-decile 

numbers, a lower proportion of respondents resided in postcodes associated with relatively 

disadvantaged quintiles (25%) compared to the Australian population [268].  

Table 6-1 Sociodemographic characteristics of the child and parent participants. 

Variable N=39 % sample 

Child age 
  

Mean (standard deviation) 9.1 (2) 
 

Median (IQR) 9 (4) 
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Variable N=39 % sample 

Parent age* 
  

Mean (standard deviation) 41.1 (5) 
 

Median (IQR) 40 (8) 
 

Child gender 
  

Girl 22 56 

Boy  17 44 

Parent gender* 
  

Female  31 82 

Male  7 18 

Child self-rated general health** 
  

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-code** 

  

Relatively advantaged quintile  27 73 

(SEIFA decile 7,8,9,10) 
  

Relatively disadvantaged quintile  10 27 

(SEIFA decile 1,2,3,4,5,6) 
  

*n=38 reported, **n=37 reported. SEIFA= Socio-Economic Indexes for Australia  
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6.4.3 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 proportion of response issues was observed among children in the younger age-

groups (6-7 years: 64% and 8-10 years: 62%), whereas the older children (11-12 years) had 

the lowest proportion of response issues (20%). As illustrated in Table 6.2, 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 judgement and recall issues were predominant in 

children aged 8-10 years. 

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 boys exhibited a marginally higher proportion of 

response issues compared to their respective comparison groups, as shown in Table 6.3. 

However, these differences were not statistically significant. 

Table 6-2 Description of response issues by age-group, presence of long-term health 

condition and gender. 

Demographic  

characteristic 

Comprehensi

on  

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) 
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Demographic  

characteristic 

Comprehensi

on  

n (%) 

Judgement  

n (%) 

Recall  

n (%) 

Total (unique)  

n (%) 

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

11-12 years (N=15) 
 

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     

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

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

Overall (N=39) 7 (0.18) 11 (0.28) 9 (0.23) 18 (0.46) 

 

6.4.4 Relationship between response issues and 1) self-reported HRQoL 

scores and 2) inter-rater agreement 

Children with response issues had significantly lower (p-value=0.0007) EQ-5D-Y-3L scores 

(mean=0.78, SD=0.04; median=0.81, IQR=0.1) compared to those with no response issues 

(mean=0.95, SD=0.02; median=1, IQR=0). Table 6.4 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 (fair) agreement (CCC=0.33, 95% CI= -0.06, 

0.63) was observed in children with no response issues.  
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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” dimensions. 

Correspondingly, the highest number of problems reported (Table 6.5) as well as response 

issues was observed within the “doing usual activities” dimension with judgement and 

“having pain/discomfort” dimension with comprehension (Fig 6.1). 

Table 6-3 Inter-rater agreement for dimension level and overall EQ-5D-Y-3L scores by 

presence of response issues. 
 

Walking 

about 

Looking 

after myself 

Doing usual 

activities 

Having 

pain/discom

fort 

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) 

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.

Table 6-4 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 (%) 
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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) 
 

 

 

Figure 6.1 Response issues within EQ-5D-Y-3L dimensions. 

6.4.5 Response issues by EQ-5D-Y-3L dimensions and VAS- qualitative 

findings 

Table 6.6 highlights the key qualitative findings related to response issues encountered by 

children in understanding and responding to the EQ-5D-Y-3L and the EQ VAS. 
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In the “walking about” dimension, four children in total had judgement (n=3) and/or recall 

(n=2) related response issues. Children conflated health related ability to walk with ability to 

walk without tripping (non-health related). One child inferred ability to walk to mean walking 

independently without being accompanied by adults. Whereas another child stated that they 

have problems with walking but recalled non-active episodes that happens ‘sometimes’.  

Similarly, in the “looking after myself” dimension, one child mentioned age-related ability as 

the reason for having problems with washing or dressing themselves. Two children reported 

problems due to non-health related issues such as frustration with clothes or dislike of 

washing themselves. Both responses were inferred based on their overall patterns of 

behaviour rather than issues specifically encountered on the day of assessment.  

In the “doing usual activities” dimension, all judgement related response issues were general 

non-health related inabilities rather than health related limitations. Similar to other 

dimensions, recall related problems were identified when children responded based on their 

general behavioural tendencies or specific events outside of the recall period. Only one 

comprehension issue was identified with a child that didn’t know what ‘usual activities’ 

meant. 

Comprehension issues were predominant within the “having pain or discomfort” dimension 

(n=7) followed by recall issues (n=5). Two children did not know what the word ‘discomfort’ 

meant. Three children inferred ‘pain and discomfort’ to mean ‘emotional pain’. The 

judgement related response issue for the “having pain or discomfort” dimension was related 

to the concept of health. One child said they don’t have ‘pain or discomfort’ as they ‘work on 

their health’. Five children that had recall related issues mentioned episode/s of pain from 

outside of the recall period. 
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Only a few response issues were identified within the “feeling worried, sad or unhappy” 

dimension, mostly related to recall. In one case, a child recalled a specific event of feeling 

worried (from outside the recall period), while another child recalled their inclination or 

general tendency to worry. 

A common theme that emerged with the rating of the EQ VAS was the association of the 

concept of health with emotional wellbeing and lifestyle. Five children took into consideration 

their emotional health when rating themselves on the EQ VAS. Nine children rated 

themselves based on healthy habits such as eating fruits and vegetables and exercising. 

None of the response issues were categorised as response mapping issues. 

Table 6-5 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 
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Quote Dimension Age of 

Participant 

Selected 

Response 

"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 talking 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" 

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" 

VAS  11 yrs. Rating: 75 

 

 

6.5 Discussion 
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Despite its ubiquitous use, research exploring how children understand and interpret the 

items in the EQ-5D-Y is limited [21,61-66]. This study aimed to address this gap in the 

literature by investigating the response process 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 children ≤ 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 from the adult EQ-5D-3L 

[144]. 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 impairment and age-related inability [36]. The findings by Amien and 

colleagues also indicated younger children (ages 5-7 years) reported a significantly 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 their medical 

condition [236]. 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 the “doing usual activities” dimension. 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 limitations 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 [140].  
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Children also took into account their emotional well-being when responding to the “having 

pain and discomfort” dimension and their overall health using the EQ VAS. Children tended 

to associate the word ‘discomfort’ with emotional discomfort. Amein 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 understanding of the question being asked [236]. In a previous 

study, it was found that school-age children (aged 5-11 years) associated the term “healthy” 

with behaviours such as eating fruits and vegetables [293]. In this study, children also 

considered a “healthy” lifestyle, which included diet and exercise, when evaluating their 

overall health using the EQ VAS. As noted by Brazier and McCabe, EQ VAS tends to capture 

different aspects of health, including concepts like fitness [294]. They also considered their 

level of happiness, an indicator of quality of life [295], 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 [296]. In this sample, while 

many children did understand that they had to report their health status ‘today’, recall issues 

were identified mainly within the “having pain/discomfort” dimension. 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 PedsQLTM) taking into account 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 it was found that child self-reported HRQoL did not 

vary by the presence or absence of long-term health-condition/s, it was found to vary by 



 

224 

response issues; children with identified response issues reported a lower HRQoL overall 

compared to the sub-group with no response issues (mean difference= 0.17, standard 

error=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-parent agreement was lower in the sub-

group with identified response issues (relative to the children with no identified response 

issues) for all dimensions, except the “feeling worried, sad or unhappy” dimension. The 

higher level of agreement within the “feeling worried, sad or unhappy” dimension may be 

attributed to the reason for the response issues with this dimension. Meaning, when 

reporting on “feeling worried, sad or unhappy”, 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.  

6.6 Limitations 

This study has limitations that warrant consideration. While associations between 

understanding the HRQoL measure and lower reporting of HRQoL was observed, the cross-

sectional design limits the ability to draw causal inferences. The lower levels of agreement 

among participants with response issues remain challenging to interpret, partly due to the 

nature of the retrospective think-aloud methodology. There may be a possibility that children 

were unable to fully articulate their initial reasoning when completing the questionnaire. 

Additionally, loss of data due to technical errors reduced the sample size, potentially 

affecting the representativeness and robustness of the findings. Finally, while the study’s 

sample size was adequate for overall analyses, it may have been insufficient to support 

subgroup comparisons, such as differences in agreement based on age, which limits the 

exploration of nuanced patterns. Future research could incorporate think-aloud protocols 

from both children and proxies to explore whether they make similar errors when responding 
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to specific questions or items, particularly those involving recall. Addressing such issues in 

future studies would significantly enhance the reliability and generalisability of findings in 

child-proxy HRQoL assessments. 

Prior studies have investigated the reliability and validity of self-reports in children as young 

as 5 years of age using only quantitative analysis [146, 270, 297, 298]. 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. 

6.7 Conclusions 

This study aimed to examine the validity of children’s responses when self-reporting their 

own 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 dimensions relative to older children (aged 11-12 years). 

These challenges may result in younger children self-reporting a lower level of health-related 

quality of life and inconsistencies with parental proxy reported HRQoL, which are not solely 

based on the actual quantification of health-related impairments intended to be captured by 

the measure. These findings underscore the importance of enhancing child-specific 

measures and ensuring that children fully understand the questions posed to them. 
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CHAPTER 7: UNDERSTANDING OF THE CHU9D 

DIMENSIONS IN CHILDREN: A RETROSPECTIVE THINK 

ALOUD STUDY. 

7.1 Overview 

This chapter presents the following findings of the mixed method study involving Study 

sample 1. The study included 36 children who participated in the think aloud interview for 

their responses to the CHU9D measure:  

1) The self-report validity of responses to the CHU9D in a community sample of school-aged 

children, and  

2) The impact of response issues identified by application of the Tourangeau response 

model framework on child self-reported HRQoL and inter-rater agreement between the child 

and a parent proxy assessor. 

7.2 Summary 

Objective: This study investigated the understanding and the interpretation of the CHU9D 

dimensions by children through a retrospective think aloud method and its impact on the 

inter-rater agreement.  

Method: A sample of community-based children aged 6-12 years (N=36) and their parents 

independently completed the self and the proxy versions of the CHU9D, respectively. After 

the completion of the measure, children were asked to verbalise their thoughts, which were 

recorded and transcribed. Data were analysed in NVivo, with two raters applying the 

Tourangeau four-stage response model framework to identify response-related issues in 

comprehension, judgment, recall, and response mapping. Fisher’s exact test was used to 

explore statistical differences between child-self reported HRQoL across subgroups. The 
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overall inter-rater agreement was assessed with CCC and dimension level using Gwet’s AC1 

(please refer to Chapter 3, section 3.3 onwards for specific details).  

Results: Response issues were detected in n=18 (49%) children. Children most frequently 

encountered problems with the “activities” and “daily routine” dimensions. A common issue 

was the confusion between the responses “joining in any activities” versus “joining in most 

activities”, with children interpreting these choices as a constraint on the number of activities 

they could participate in or the availability of opportunities/activities. In addition, children 

reported problems within these dimensions due to preference (e.g., reluctance to participate 

in “activities” or “daily routine”) rather than considering limitations due to health issues. 

Additionally, there was a lack of clarity about what constituted “activities” among some 

children. A notable observation was that sometimes children referenced past incidents rather 

than their current or ‘today’ HRQoL status. No significant subgroup differences were 

identified by age, gender, or health status, highlighting a sample-wide issue in the 

understanding and interpretation of the CHU9D dimensions mentioned above. Children with 

response issues demonstrated significantly lower CHU9D utilities (mean= 0.78, SD= 0.03) 

than those without (mean= 0.88, SD= 0.04). Overall inter-rater agreement was poor 

regardless of the presence/absence of response issues. Dimension level inter-rater 

agreement varied, with generally higher levels observed in the subgroup of children without 

any response issues, with the exception of the “tired” dimension, which exhibited poor 

agreement (AC1= 0.23). Interestingly, in this dimension, children with response issues 

showed better agreement (AC1=0.62, good). The strongest agreement was observed in the 

“sad” dimension for the subgroup without response issues (AC1=0.95, very good). 

Conclusions: While the CHU9D is a valuable tool for assessing child HRQoL, this study 

highlights the importance of ensuring that children understand the dimensions and response 

levels. Enhancing the clarity of the CHU9D may help mitigate interpretational difficulties and 



 

228 

improve the reliability of HRQoL measurements. The findings underscore the need for 

further adaptations to the measure to better suit the cognitive and linguistic capabilities of 

children. 

7.3 Key Points 

• The study administered the CHU9D measure in healthy children aged 6-12 years and 

found response issues in 49% of the sample. 

• Response issues were primarily detected in the understanding and interpretation of 

the “activities” and “daily routine” dimensions. 

• Similar to the EQ-5D-Y-3L, children with response issues on the CHU9D reported 

significantly lower HRQoL scores, indicating that these lower scores may be due to 

challenges in understanding and interpretation rather than actual health-related 

problems. 

7.4 Results 

7.4.1 Sample characteristics for the overall qualitative sample 

Presented in section 6.3.1. 

7.4.2 Sample characteristics for the CHU9D sample 

The sample characteristics were similar to those of the EQ-5D-Y-3L sample. As presented in 

Table 7.1, 36 children participated in the think aloud interviews for their CHU9D responses, 

with a median age of 9 years (IQR = 4 years). The parents in the sample had a median age of 

40 years (IQR = 9 years). Among the children, 42% (n = 15) were boys and 58% (n = 21) 

were girls. Of the children, 67% (n = 24) did not have a long-term condition, while 33% 

(n=12) did. Specific health conditions reported included autism spectrum disorder (17%, n = 

2), congenital heart disorder (8%, n=1), asthma (50%, n=6), dental caries (17%, n=2), and 

sleep problems (8%, n=1). The children’s SRH item indicated that 31% (n=11) considered 
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their health to be excellent, 61% (n=22) rated it as very good, and 8% (n=3) rated it as good. 

The parents’ gender distribution was 22% male (n = 8) and 78% female (n=28). A larger 

proportion of the child-parent dyads (64%, n=23) lived in relatively advantaged areas, while 

36% (n=13) resided in relatively disadvantaged areas. 

Table 7-1 Sociodemographic characteristics of the child and parent participants. 

Variable N % 

Child age   

Mean (standard deviation) 36 9 (2) 

Median (IQR) 
 

9 (4) 

Parent age   

Mean (standard deviation) 36 41 (6) 

Median (IQR)  40 (9) 

Child gender 
  

Boy 15 42 

Girl 21 58 

Long term condition 
  

No 24 67 

Yes 12 33 

Child Health condition 
  

Autism spectrum disorder 2 17 

Congenital heart disorder 1 8 

Asthma 6 50 

Dental caries 2 17 

Sleep problems 1 8 

Child self-rated general health 
  

Excellent 11 31 

Very good 22 61 

Good 3 8 
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Variable N % 

Parent gender 3 4 

Male  8 22 

Female 28 78 

Socio-economic condition according to post-code   

Relatively advantaged quintile  

(SEIFA decile 7,8,9,10) 

23 64 

Relatively disadvantaged quintile  

(SEIFA decile 1,2,3,4,5,6) 

13 36 

SEIFA= Socio-Economic Indexes for Australia  

7.4.3 Response issues by age-group, presence of long-term health condition 

and gender 

Table 7.2 shows the frequency and the type of response issues by subgroups, namely, age-

group, presence of long-term health condition and gender and for the overall sample. Of the 

36 children, similar to the EQ-5D-Y-3L sample, half (n=18) were identified to have response 

issues. Only one comprehension issue was noted, involving a 6–7-year-old girl child with no 

health condition. Judgement issues were frequent (n=17), identified in all but one of the 

participants exhibiting response issues, while recall issues were observed in seven 

participants. The proportion of response issues were marginally higher among children aged 

8–10 years, those with health condition, and boys in this sample.  

There were no significant differences in the presence of response issues by age-group 

(Fisher’s exact test, p-value=0.912), gender (p-value=0.999) or health condition (p-

value=0.725).  
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Table 7-2 Description of response issues by age-group, presence of long-term health 

condition and gender. 

Demographic  

characteristic 

Comprehen

sion 

n (%)  

Judgement 

n (%)  

Recall 

n (%) 

Total 

(unique) 

n (%)  

Age group         

6-7 years (N=10) 1 (0.1) 4 (0.4) 4 (0.4) 5 (0.5) 

8-10 years (N=14) 
 

8 (0.57) 3 (0.21) 8 (0.57) 

11-12 years (N=12) 
 

5 (0.42) 1 (0.08) 5 (0.42) 

Presence of long-term health 

condition 

    

No (N=21) 1 (0.05) 9 (0.43) 4 (0.19) 10 (0.48) 

Yes (N=15) 
 

8 (0.53) 4 (0.27) 8 (0.53) 

Gender 
    

Girl (N=24) 1 (0.04) 10 (0.42) 5 (0.21) 11 (0.46) 

Boy (N=12) 
 

7 (0.58) 3 (0.25) 7 (0.58) 

Overall (N=36) 1 (0.03) 17 (0.47) 8 (0.22) 18 (0.5) 

 

7.4.4 Relationship between response issues and 1) self-reported HRQoL 

scores and 2) inter-rater agreement 

The mean score for those with response issues (mean=0.78, SD=0.03; median=0.78, 

IQR=0.2) was significantly lower than that for those without (mean= 0.88, SD= 0.04; 

median=0.90, IQR=0.09), as indicated by the Wilcoxon rank-sum test (p-value= 0.0019).  



 

232 

The overall inter-rater agreement was poor across the sample (CCC=0.07). For the sub-

sample with response issues, the agreement was slightly higher (CCC=0.03) compared to 

those without (CCC=0.01), indicating virtually no agreement within the sample (Table 7.3). 

The inter-rater agreement across the dimensions ranged from moderate to very good in the 

sample as shown in Table 7.3. The classification of the sample into no issues and with issues 

based on the overall presence or absence of any response issue did not consistently 

correspond to specific dimension-level issues and their corresponding agreement. For 

instance, lower agreement (Gwet’s AC1) was observed within the dimensions “sad” and 

“pain”, for those with issues (“sad” =0.77, “pain” =0.75) than those without issues (“sad” 

=0.94, “pain” =0.88). Notably, no response issues were identified within these dimensions 

specifically as shown in Fig 7.1. Similarly, a notable difference between the two groups was 

observed in the “tired” dimension. Children with no issues demonstrated poor agreement 

(0.22), while those with issues (in other dimensions) showed good agreement (0.62). Since 

no response issues were noted within the “tired” dimension, this suggests that the 

disagreement may not stem from a difference in understanding of the dimension but rather a 

genuine difference in perspective as the greatest number of problems (vs no problems) were 

reported within this dimension (Table 7.4). However, this may also indicate the role of 

chance, or some other variable not captured in this study. 

In the “activities” dimension, very good agreement was observed among children without 

issues (0.83), while only a moderate agreement was evident among those with issues (0.57). 

Correspondingly, the highest number of response issues were identified in this dimension. 

The second highest number of response issues was noted in the “daily routine” dimension. 

Agreement in this dimension was only marginally higher for children without response issues 

(0.58) than those with (0.43). Similarly, good agreement was observed in the “sleep” 

dimension among those with no issues (0.64) while those with issues showed only a 
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moderate agreement (0.43). Similar levels of agreement were observed in the remaining 

dimensions.  

Table 7-3 Inter-rater agreement for dimension level and overall CHU9D scores (and 

their 95% confidence intervals) by presence of response issues. 

Overall/Dimension Overall sample No issues With issues 

Overall HRQoL* 0.07 (-0.26, 0.38) 0.01 (-0.42, 0.44) 0.03 (-0.42, 0.47) 

Worried 0.52 (0.32, 0.73) 0.57 (0.27, 0.87) 0.48 (0.18, 0.79) 

Sad 0.85 (0.73, 0.98) 0.94 (0.82, 1) 0.77 (0.53, 1) 

Pain 0.82 (0.68, 0.96) 0.88 (0.71, 1) 0.75 (0.51, 1) 

Tired 0.42 (0.21, 0.63) 0.22 (-0.08, 0.52) 0.62 (0.33, 0.91) 

Annoyed 0.54 (0.34, 0.74) 0.58 (0.29, 0.87) 0.51 (0.2, 0.81) 

Schoolwork 0.51 (0.31, 0.71) 0.45 (0.14, 0.75) 0.57 (0.27, 0.86) 

Sleep 0.53 (0.34, 0.73) 0.64 (0.36, 0.91) 0.43 (0.13, 0.73) 

Daily routine 0.5 (0.3, 0.71) 0.58 (0.29, 0.87) 0.43 (0.12, 0.74) 

Able to join in activities 0.7 (0.53, 0.87) 0.83 (0.62, 1) 0.57 (0.28, 0.86) 

*Overall HRQoL agreement was estimated using Concordance Correlation Coefficient (CCC), while the dimension level 

agreement was estimated using Gwet’s Agreement Coefficient (AC1); 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.

Table 7-4 Frequency of problems reported with the child self-report version of the 

CHU9D. 
 

Response level 

Dimensions No 

problems 

Little 

problems 

A bit of 

problems 

Quite a lot of 

problems 

A lot of 

problems 
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n (%) n (%) n (%) n (%) n (%) 

Worried 25 (69) 8 (22) 1 (3) 1 (3) 1 (22) 

Sad 34 (94) 2 (6) 
   

Pain 27 (75) 6 (17) 2 (6) 1 (3) 
 

Tired 4 (11) 25 (69) 5 (14) 1 (3) 1 (3) 

Annoyed 33 (92) 1 (3) 1 (3) 
 

1 (3) 

Schoolwork 27 (75) 7 (19) 1 (3) 
 

1 (3) 

Sleep 24 (67) 12 (33) 
   

Daily routine 28 (78) 7 (19) 1 (3) 
  

Able to join in 

activities 

27 (75) 7 (19) 2 (6) 
  

 



 

235 

 

Figure 7.1 Response issues within CHU9D dimensions. 

7.4.5 Response issues by CHU9D dimensions - qualitative findings 

Table 7.5 presents the key qualitative findings related to response issues encountered by 

children in understanding and responding to the CHU9D. 

As mentioned above, one of dimensions with the most response issues was “activities” 

(n=15). The only comprehension issue noted was due to the child misunderstanding the 

word “activities”.  Within the activity dimension, judgement issues were noted predominantly 

when some children confused their ability to perform activities with the availability of 

opportunities to engage in them (n=4). For example, one child indicated they could join in 

‘most’ activities (rather than ‘any’) but clarified that this was because they were doing 

activities with family members and, therefore, could not be involved in other activities. 

Another child associated their inability to join activities with the school holidays, implying they 

had more opportunities to engage in activities during school days. Additionally, there was 

evidence of confusion between ability and capability or preference. Four children mentioned 
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they could join in more activities but only if it was a sport they knew how to play or if they 

were not tired.  

Another dimension for which a high number of response issues was found was “daily 

routine” (n=12). Most of them were judgement issues (n=7). When asked about their daily 

routine, children confused health-related ability to perform daily activities with self-perceived 

capability (n=5), availability of opportunity (n=1), preference (n=1) or answered based on a 

specific incident (n=1). A common theme that emerged when asked about their daily routine 

was that children mentioned having "a few problems" because they were engaged in other 

activities (e.g., reading a book, being distracted) instead of following their typical “routine” 

due to external influences (from parents or siblings) or personal preferences. In addition to 

these identified response issues, overlapping recall issues were also noted with five children 

within this dimension. 

Within the “sleep” dimension, judgement issues (n=3) were observed as children provided 

answers based on a specific incident, for instance, one child linked sleep problems to a late-

night activity with their family. In the “schoolwork” dimension, one child reported problems 

with schoolwork due to the day of the interview being a school holiday. In the “pain” 

dimension, another child misjudged the severity or nature of their pain and attributed their 

pain to mosquito bites, misinterpreting the response scale. This led to an indication of a 

higher level of discomfort than warranted by such irritations, which may not align with the 

intent of the question.
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Table 7-5 Selected quotes from the qualitative analysis of response issues by CHU9D 

Dimensions, Participant Age, and Selected Responses. 

Quote Dimension Age of 

Participant 

Selected 

Response 

" Yeah. A few problems. Just because I like – I get 

distracted because my little sister’s always watching her 

favourite TV show called [Cocomelon]…" 

Daily routine 7 yrs. Few 

problems 

"Well, usually I just stay up late because that's me, I’m a 

night owl.  So is my dad.  So, I just stay up late.  Then 

me and my brother because we were playing, I was used 

to being awake for that long.  So, a few problems but I 

went to sleep, I got sleep.  I’m good" 

Sleep 11 yrs. Few 

problems 

"Because we’re going to [relatives’ house] and we’re 

here so that’s three activities.  So – but we probably 

can’t fit anymore now" 

Activities 8 yrs. Join in 

with some 

activities 

"The last bit of the day I can. But the – for the morning I 

can’t because I need to do my room” 

Activities 6 yrs. Join in 

with most 

activities 

"Well, maybe some activities, because maybe I don't 

think too positive about one of the activities and I just 

think "Oh I just can't do this" and I won't join into it. But 

this year, because I'm in Year 6, I'm trying to join in as 

most activities as I can...maybe some games that I like, 

maybe like sport, like netball. I've never been really 

interested in some sports, and I just don't want to join in 

with it or something" 

Activities 11 yrs. Join in 

with most 

activities 
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Quote Dimension Age of 

Participant 

Selected 

Response 

"Because sometimes I don't want to do my daily routine 

because sometimes I don't want to have a shower or like 

stuff like that" 

Daily routine 10 yrs. Few 

problems 

" My daily routine. Well, usually I – well, Mum begs me to 

get ready for school, or et cetera, et cetera. Or when 

we’re going out in the morning, and I don’t listen. I just 

keep reading my book or watching my – or watching the 

news. Drives my mum nuts" 

Daily routine 12 yrs. Few 

problems 

" Because… activities [we] open we make stuff or we 

colour in stuff" 

Activities 6 yrs. Join in 

with any 

activities 

*[ ] quotes edited for clarity 

7.5 Discussion 

This study found that the response issues identified led to significant discrepancies in the 

reported median HRQoL utilities between those with and without these issues. The variation 

in reported HRQoL scores was higher for those with response issues than those without. 

Given that the children were generally in good health and there were no differences based 

on age, gender, or health status, this variation likely arises from misunderstandings of the 

HRQoL dimensions rather than genuine health-related limitations. This implies that the 

challenges children face in understanding HRQoL dimensions may lead to biased HRQoL 

values. Consequently, in CUAs, these values may not accurately represent the QALY gains, 

potentially affecting health economic evaluations and decision-making processes in this 

population. 
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As mentioned, the frequency of response issues by subgroup (age group, long-term health 

condition, gender) did not show significant differences. This may indicate that younger 

children (under eight years of age), children with health conditions, or children of a certain 

gender were not particularly prone to response issues. This finding suggests that children 

aged 6-7 years may be able to meaningfully respond to HRQoL measures such as the 

CHU9D. This may stem from the CHU9D’s development, which involved qualitative 

interviews with children in its ‘bottom-up’ approach, unlike the EQ-5D-Y which was designed 

using a more traditional ‘top-down’ approach [299]. The CHU9D’s development process 

incorporated feedback from children to ensure that the measure was understandable and 

relevant to their experiences [90]. 

It is notable that overall agreement using CCC was poor regardless of the presence or 

absence of response issues. This may be a statistical artifact due to the low power of the 

sample and this has been addressed previously (see section 4.5, paragraph 3). Notably, a 

poor overall agreement (agreement estimate < 0.2) has been reported in other studies with 

large sample sizes as well. For instance, the study by Rogers et. al included 486 child-proxy 

dyads [226], conducted in cohort of children with dental caries (a common condition). 

However, as identified in the systematic review in Chapter 2, studies assessing inter-rater 

agreement with the CHU9D are scarce [222]. This highlights the need for assessment of 

inter-rater agreement in diverse samples in future studies to draw more robust conclusions. 

Except for the dimensions “sleep” and “tired”, the inter-rater agreement was consistently 

lower for the group with any response issues. Interestingly, no response issues were noted in 

the “tired” dimension, and similarly, no issues were observed within the “sad” dimension. 

This may indicate that the disagreement in these dimensions noted in this study sample were 

due to genuine differences in perspective. Both are psychosocial dimensions; however, the 

agreement was the highest with “sad” and lowest with “tired” across the nine CHU9D 
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dimensions. This may suggest that parents in this sample were better at concordantly 

reporting emotional distress using the CHU9D than physical fatigue.  

This study revealed that half of the sample exhibited response issues, primarily in the 

judgment stage, as classified using the Tourangeau framework. Issues in the judgment stage 

arise when respondents struggle to retrieve relevant information pertinent to the question, 

leading to answers that do not accurately reflect the intended measurement. Children 

frequently retrieved irrelevant, non-health-related information to respond to certain 

dimensions of the CHU9D measure. While this does not imply that their responses were 

erroneous, it does indicate that their answers did not align with the intention of the questions. 

For instance, many children interpreted “routine” in the context of their typical behaviours or 

habits, or what is ideally expected of them, rather than their ability to perform necessary daily 

tasks like getting dressed. This interpretation suggests that children were focusing on 

personal preferences or activities they chose to engage in, rather than addressing the 

intended assessment of their health-related capability to perform essential daily functions. 

Another example is the dimension “able to join in activities.” Some children selected 

response options based on the availability of activities they could join, rather than their 

health-related ability to join those activities. For instance, a child may report being able to join 

in “some” vs “any” activities simply because there were not many activities available and not 

because their health limited their participation in any of the activities. These 

misinterpretations suggest that children were influenced by their personal context and the 

opportunities available to them, rather than focusing on their health-related limitations. 

Such response issues reveal that while children can provide valuable insights into their 

HRQoL, their interpretations can diverge significantly from the intended constructs of the 

measures. These examples underscore the challenge in designing HRQoL measures that are 

both comprehensible and relevant to children. The complexity of interpreting terms like 
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“routine” or “joining in activities” highlights the need to ensure that the language and 

examples used in these measures are appropriate for children to elicit accurate responses, 

necessitating a careful reconsideration of how questions are phrased, and the contexts 

provided within the child-specific HRQoL measures.  

A study by Guerriero et al., investigated whether using animation on a touch screen device 

was a more effective way self-reporting HRQoL in children aged 4-14 years compared to 

traditional paper questionnaires. In a hospital setting with 438 children, five versions of the 

CHU9D were administered. They found that children in all age groups favoured animation on 

a tablet, highlighting its potential for self-assessment of HRQoL in children as young as 4 

years [257]. Future research should focus on refining HRQoL measures to minimise such 

potential misunderstandings. For instance, enhancing the existing measures to incorporate 

visual illustrations [300], animations, or interactive components to improve children’s 

comprehension and engagement, may result in more precise and meaningful data in the 

assessment of child HRQoL. Providing context and examples may also help to obtain more 

accurate and representative responses from children. 

7.6 Limitations 

Please refer to section 6.6 of Chapter 6. 

7.7 Reflections 

The process of conducting think-aloud interviews with 6-7-year-olds was both challenging 

and insightful and provided valuable reflections for future research in this area. Overall, the 

approach was reasonably successful, as many children in this age group were able to 

articulate their thought processes while responding to the questionnaire, offering insights 

into their interpretation of the HRQoL questions and response selection. Success was 

determined based on the children’s ability to engage with the tasks, articulate their 
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reasoning, and provide consistent responses with prompts. However, variability in cognitive 

and verbal abilities was evident, which influenced the depth and clarity of the data collected. 

For researchers considering similar think-aloud studies with younger children, several 

practical insights emerged. First, the use of age-appropriate language and familiar tools, 

such as laptops or tablets instead of traditional pen-and-paper methods, was crucial in 

maintaining the children’s engagement and ensuring their comprehension. Second, shorter 

interview durations helped manage attention spans. Third, establishing a comfortable and 

supportive environment allowed children to express themselves more freely. Nonetheless, 

challenges such as limited vocabulary, abstract reasoning abilities, and occasional reliance 

on parental input were observed. 

Despite these challenges, this study highlights the feasibility of involving children aged 6-7 

years in think-aloud research, though it requires careful methodological considerations. For 

example, additional probes and scaffolding techniques [301] can enhance understanding 

without leading the child’s responses. While this thesis concludes that self-reported HRQoL 

is generally reliable from age 11 onwards, the think-aloud findings contribute to the broader 

discussion about younger children’s ability to self-report. In conclusion, with appropriate 

adaptations, researchers can gather meaningful data from this age group, though findings 

should be interpreted with caution given the developmental constraints. 

By reflecting on these experiences, this work contributes a practical framework for 

researchers aiming to conduct think-aloud studies with younger children and encourages a 

reconsideration of the scepticism surrounding self-reports in children under 8 years of age. 

Further research is needed to refine these methods and explore their applicability in diverse 

contexts. 

7.8 Conclusions 
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This study highlights several challenges in obtaining meaningful HRQoL measurements from 

children. Misunderstandings of terms, context-specific answers, and confusion between 

different aspects of their abilities and preferences, rather than health-related limitations, 

contributed to a lower reported HRQoL compared to children without these issues. These 

findings underscore the importance of enhancing child-specific measures and ensuring that 

children fully understand the questions posed to them. This will enhance the validity of child-

self reported HRQoL measures, leading to more accurate assessments in both clinical and 

research settings. 

Overall, it is recommended that current child HRQoL measures, such as the EQ-5D-Y-3L and 

CHU9D, be used with caution for children aged 10 years and younger, as this group 

demonstrated greater difficulty in meaningfully self-reporting their HRQoL. In contrast, 

children aged 11 years and older exhibited fewer response issues and higher inter-rater 

agreement with parental proxy reports, indicating a stronger ability to understand and 

accurately reflect their HRQoL using these measures. Notably, some younger children aged 

6–7 years demonstrated the potential to reliably self-report their HRQoL using the CHU9D. 

As such, rather than imposing a strict cut-off age of 11 years for self-reporting, it is important 

to consider providing additional support or adaptations to the measures for younger children 

to enhance the validity of their self-reported HRQoL data.

CHAPTER 8: CHALLENGES IN EVALUATING 

HEALTH-RELATED QUALITY OF LIFE (HRQOL) IN 

CHILDREN: SELECTING THE VALUE-SET FOR THE EQ-5D-

Y-3L. 

8.1 Overview 

This chapter presents the methods and findings for the second empirical study using a 

secondary dataset, i.e., Study 2, which analysed the impact of using different value sets on 
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the inter-rater agreement when utilising the EQ-5D-Y-3L. It explored the effect of applying 

international child-specific preference weights versus Australian adult weights on the 

consistency of child-proxy HRQoL reports. 

8.2 Summary 

Objective: A child-specific value set for the EQ-5D-Y is more appropriate for evaluating the 

health-related quality of life (HRQoL) in children. Given that the Australian child-specific 

value-set for the EQ-5D-Y-3L is still under development, this study explores the impact of 

applying EQ-5D-Y-3L (‘Y’) value sets (child perspective) from nine other countries and the 

Australian EQ-5D-3L value set (adult perspective) on the assessment of the inter-rater gap 

between child-self and proxy reports of HRQoL.   

Methods: An online cohort of 845 dyads, comprising children aged 6-10 years and their 

parents from across Australia, participated. This study analysed child and proxy-reported 

HRQoL data using the EQ-5D-Y-3L self and proxy (EQ-5D-Y-3L Proxy Version 1) reports 

respectively. HRQoL values were derived using the EQ-5D-3L Australian (adult) value set 

and published EQ-5D-Y-3L value sets from nine other countries (collectively referred to as 

‘Y’ value sets). Analyses were stratified by age (6-7 and 8-10 years), gender, and health 

condition presence (Yes/No). Group differences were identified using paired t-tests. The 

Intraclass Correlation Coefficient (ICC) assessed concordance between self and proxy 

HRQoL values, while Gwet’s Agreement Coefficient (AC1) was used for dimension-level 

agreement. 

Results: The highest HRQoL values were reported using the Indonesian value set 

(child=0.95, proxy=0.96), while Slovenia reported the lowest (child=0.87, proxy=0.89), 

following the Australian adult value set (child=0.85, proxy=0.86). Compared to child-self 

reports, proxy ratings were consistently higher with statistically significant difference across 
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all ‘Y’ value sets (mean difference range= 0.007 to 0.016; p-value<0.005) but not when the 

Australian adult value set was applied. Girls (mean difference range=0.008 to 0.022; p-

value<0.005) as well as children without health conditions (mean difference range=0.010 to 

0.025; p-value<0.005) reported significantly lower HRQoL than proxy estimates across all 

value sets. Proxies also reported significantly higher HRQoL for older children (8-10 years) 

across ‘Y’ weights (mean difference range=0.008, 0.020; p-value<0.005), but not with the 

Australian adult weights. Remarkably, children with health conditions reported higher HRQoL 

than their proxies, with significant differences noted only with the Australian adult set. Inter-

rater agreement was mostly consistent across all value sets (adult and ‘Y’) (ICC range=0.62 

to 0.71). The dimension level agreement was very good (0.82-0.96) for all dimensions except 

“feeling worried, sad or unhappy” which showed a lower agreement (0.69, good). 

Conclusions: This research highlights that the choice of value set can critically affect the 

assessment of child HRQoL, with child-specific weights offering more uniform outcomes 

across different contexts than adult-based weights. Nonetheless, agreement coefficients for 

HRQoL values derived from country-specific child value sets and the Australian adult weights 

were comparable. Therefore, it can be recommended to use any available ‘Y’ value set for 

assessing child HRQoL until the Australian-specific version is unavailable, rather than relying 

solely on the adult EQ-5D-3L value set. These findings underscore the importance of 

carefully selecting value sets for evaluating child HRQoL and suggest further research into 

developing and applying child-specific preference weights. 

8.3 Key points 

• There is a lack of guidance on whether to use international child-specific value sets or 

the Australian adult value set for EQ-5D-Y-3L child HRQoL assessments. 



 

246 

• Child HRQoL values using international child-specific value sets were more 

consistent than those from the Australian adult value set, with proxies overestimating 

HRQoL across all child-specific value sets. 

• The main findings illustrate the need for country-specific child value sets in the 

evaluation of health outcomes in child populations. 

8.4 Introduction 

Child-specific preference-based measures are designed to capture the HRQoL of children 

from a perspective that incorporates the society’s valuation of different health states [2, 75]. 

Among the measures designed for this purpose, the EQ-5D-Y-3L measure is widely 

recognised for its reliability and validity in assessing child HRQoL [77, 131]. The EQ-5D-Y-3L 

was developed by the EuroQol group and represents an adaptation of the original adult 

version of the EQ-5D-3L with modifications to the wording to better suit its use in child 

populations7 [77]. Contrary to the well-established methods for valuing adult HRQoL, there 

are several concerns regarding fundamental aspects of the methods for valuing child HRQoL 

including whether adult weights from the EQ-5D can be used to obtain child utilities [302] 

(see Chapter 1, section 1.4).  

Employing the adult-weights accompanying the adult HRQoL measure to derive child utilities 

facilitates the comparison of utility values across adults and children, however, this approach 

is met with significant criticism regarding the suitability of adult-weights to accurately reflect 

the experiences associated with child health states [70, 303, 304]. Adults’ valuation of health 

states often diverges when considering their own conditions (own perspective) versus those 

of children (child perspective). Notably, adults may attribute lower values to their own health 

 
7 However, the findings in Chapter 6 suggest that further adaptations may be necessary to make the 

measure more appropriate for self-reporting in children aged 10 years and younger. 
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state compared to similar health states in children [69, 88, 305]. This discrepancy stems from 

the adult perspective, which has been explored in several notable studies, including those by 

Reckers-Droog et al. [80], Powell et al. [306], and Lipman et al. [81, 307]. Adults may 

perceive the impact of certain conditions on children as less severe, or there may be a 

reluctance to make life-year trade-offs for children, who are often viewed as having 

inherently more valuable years ahead of them [69]. Thus, using inappropriate value sets to 

calculate utilities in child populations can lead to significant misestimations of QALY gains 

and consequently result in potentially misguided healthcare decisions. 

The EuroQol group recently published a protocol in an effort to standardise the valuation 

methods used to derive the value sets for the EQ-5D-Y-3L across different countries [89]. 

The health states derived from the EQ-5D-Y-3L are valued from the perspective of the 

society (or taxpayers), thus circumventing the ethical concern associated with involving 

children in direct valuation tasks that would require them to compare different health states 

with ‘being dead’. However, the preferences are elicited from adults valuing the hypothetical 

health states of a child, i.e., child perspective. The protocol for obtaining value sets 

recommends a two-step technique: an initially DCE complemented by a c-TTO task (see 

Chapter 1, section 1.6.1 for more details) [89].  

To date, value sets for the EQ-5D-Y-3L have been published and are available for nine 

countries. Value sets specific to Australia are currently under development but are not yet 

available [78, 308]. The absence of country-specific child value sets currently presents 

challenges for clinicians and researchers in selecting the most appropriate existing value set 

for evaluating child HRQoL using the EQ-5D-Y-3L in Australia. Consequently, there may be a 

reliance on adult measures and their accompanying utility values, as seen in the health 

technology assessments/appraisals submitted to regulatory bodies such as the PBAC in 

Australia [309] and the NICE in the UK [310]. Additionally, although not recommended due to 
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the reasons mentioned previously, some studies employing the child-specific EQ-5D-Y-3L 

measure have applied the respective country-specific adult value set for the EQ-5D as an 

alternative to calculate the child utilities [146, 148, 311-314].  

Presently, there is little evidence available to guide the decision about whether to apply child-

specific weights from a different country or whether to apply adult weights from the same 

country, thereby maintaining the cultural representation of the sample. The extent to which 

cultural differences versus the perspective used to value health states (i.e., adult versus child 

perspectives) influence HRQoL assessments is yet to be explored. To address this, the study 

will examine the impact of employing different cross-cultural value sets on the consistency of 

child-proxy reports of child preference-weighted HRQoL using the EQ-5D-Y-3L within an 

Australian setting. 

8.5 Methods 

8.5.1 Participants 

This study is part of a focused secondary analysis on Sample 2 derived from the larger 

Paediatric Multi-Instrument Comparison (P-MIC) study [315]. The larger sample size of the P-

MIC study was necessary to evaluate the impact of various value sets effectively. The P-MIC 

study was designed to assess the comparative effectiveness of paediatric HRQoL measures 

within the Australian context. This subset was specifically utilised due to its inclusion of child-

proxy dyads for reporting child HRQoL, allowing for a detailed examination of inter-rater 

agreement and health state utilities. Detailed documentation on the recruitment strategies 

and data collection methodologies employed by the P-MIC study is available elsewhere 

[316]. Ethical approval for the overarching P-MIC study was obtained from the Royal 

Children’s Hospital Human Research Ethics Committee on March 21, 2021 

(HREC/71872/RCHM-2021) [315]. 
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The sample utilised here is a subset of Sample 2 (N=1,774), recruited from across the 

Australian States and Territories through the online panel Pureprofile Pty Ltd Australia. The 

recruitment period spanned from March 2022 to September 2022. This sample included 

children aged 6-10 years and their parents/caregivers from the general population, with 

quotas in place to ensure even representation across each age group (6, 7, 8, 9, 10). Each 

participant dyad was invited to self-complete the survey through an online link provided via 

REDCap. Written informed consent on behalf of the dyad was obtained from each parent or 

caregiver participant. Participants received a token of appreciation valued between AUD$3 

and AUD$4 for their participation [315]. 

Child HRQoL data collected using child and proxy reports of the EQ-5D-Y-3L and the single 

SRH item in the initial survey is analysed here. The proxy perspective reported in this study 

is proxy-proxy (EQ-5D-Y-3L Proxy Version 1), i.e., from the proxy’s own perspective. 

Additionally, caregivers were asked to provide their own HRQoL data using the EQ-5D-5L 

and the SRH item as well as the demographic information for the dyad. This included details 

such as the ages and gender of both the child and the parent/caregiver, the presence of any 

medical condition in the child, family income, caregiver’s level of education, their state or 

territory of residence and the caregiver’s relationship to the child. 

8.5.2 EQ-5D measures 

8.5.2.1 EQ-5D-3L 

The EQ-5D-3L measure is widely used for assessing HRQoL within adult populations. This 

measure is used for self-reporting purposes in individuals aged 16 and older. It comprises a 

descriptive system with five dimensions: mobility, self-care, usual activities, pain/discomfort, 

and anxiety/depression. The 3L version categorises responses into three levels, ranging from 

“no problems“ through “some/moderate problems” to “extreme problems/unable to”. The 5L 

version expands this scale by introducing two additional response categories, “slight 
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problems” and “severe problems”, thereby offering a nuanced gradation beyond the 3L 

response categories [317, 318] .  

8.5.2.2 EQ-5D-Y-3L 

In response to the need for a version tailored to younger populations (ages 8-16), the EQ-5D 

was adapted into the child-friendly EQ-5D-Y, available in both 3L and 5L formats. This 

adaptation rephrases the dimensions to resonate more closely with children’s experiences, 

specifying mobility as “walking about”, self-care as “looking after myself”, and usual activities 

contextualised in terms of child-centric activities such as engaging in school and play. The 

response levels for the EQ-5D-Y-3L version are simplified to “no problems”, “some 

problems”, and “a lot of problems” with slightly different labels of “not”, “a bit”, and “very” 

for the dimension assessing anxiety/depression specified as “feeling worried, sad, or 

unhappy” [2, 75].  

8.5.2.3 Valuation of the EQ-5D and the EQ-5D-Y-3L 

The Australian value set available for the EQ-5D-3L was derived using the TTO method only 

but includes a simulation approach [243]. In this study, this value set was applied to the each 

of the 243 possible health states generated by the EQ-5D-Y-3L. The proxies reported their 

own HRQoL using the EQ-5D-5L measure, which was valued using the corresponding 

Australian value set derived through the DCE method with a duration approach [319]. 

The International Valuation Protocol for the EQ-5D-Y-3L was developed in response to the 

need for appropriate value sets for the estimation of QALYs and to address methodological 

inconsistencies and limitations identified in previous studies that published value sets for this 

measure [89]. The protocol addresses three primary concerns. Firstly, it advocates for 

adopting the taxpayer’s perspective to elicit preferences from the adult population. Secondly, 

it recommends that valuation tasks should be conducted from the viewpoint of a child, 

specifically targeting the perspective of a 10-year-old. Lastly, it proposes a two-step 
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methodology for calculating value sets: an initial online DCE complemented by face-to-face 

interviews involving a c-TTO task [89]. 

Since the publication of the valuation protocol, value sets for nine countries are available: 

Japan, Slovenia, Spain, Germany, Belgium, China (Mainland), Hungary, Indonesia and 

Netherlands [78]. The methodological component of all the published value sets aligned 

closely with the recommended protocol. DCEs were conducted with 1,000 adults (with some 

studies also including an adolescent sample aged 11-17 years [320]) to assess the 

importance of various health dimensions. Each participant was presented with one of 10 

blocks, each containing 15 questions. These questions compared two health states using the 

EQ-5D-Y-3L system, asking respondents to choose the preferred state for a hypothetical 10-

year-old child. At this stage, the DCE values were unanchored and reflected the relative 

significance of the different levels of the dimensions. To establish the final value set by 

anchoring the DCE values onto a QALY scale ranging from 0 (representing death) to 1 

(indicating perfect health), face-to-face interviews with ~200 adult participants engaging in c-

TTO tasks were conducted. The protocol recommended a minimum of 10 health states to be 

included in the c-TTO tasks [89]. However, some studies differed in the number of health 

states included in the c-TTO tasks, ranging from 10-28 health states [321-324]. Additionally, 

contrary to the recommended method in the protocol, some studies also conducted the 

interviews for the c-TTO tasks online [244, 322, 325, 326], perhaps influenced by the 

heightened reliance on virtual interviews following the COVID-19 pandemic [78].  

The protocol currently lacks specific guidance on the optimal method for anchoring latent 

scale DCE values. To date, all but one study approached the estimation of the value set by 

either mapping the DCE data onto the c-TTO scale or by rescaling it based on the worst 

health state (33333). In contrast, the value set for China employed a hybrid model that 

utilised both DCE and c-TTO data jointly [321]. Variations in methodology were also evident 
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in the mapping functions used to link the two data, such as the Indonesian value set, which 

incorporated a power term for non-linear mapping [324]. This diversity in approaches 

highlights the evolving nature of methodologies in the field, as researchers seek to refine and 

adapt strategies that best captures the complexities of valuation of the preferences for child 

health states. 

8.5.3 Statistical analysis 

Sociodemographic data were analysed using descriptive statistics. The subgroups were 

analysed by age groups (6-7 years and 8-10 years), gender (girl, boy, non-binary), and the 

presence of a health condition (Yes/No). The categorisation into two distinct age groups, 6-7 

years, and 8-10 years, was chosen to facilitate a comparison of responses between younger 

children under eight years of age, the age above which self-completion of the EQ-5D-Y-3L 

questionnaire is recommended, and their older counterparts.  

The child and proxy reported HRQoL in this sample was converted into preference-weighted 

HRQoL (HRQoL values) using the EQ-5D-3L Australian (adult) value set [243] and the 

published EQ-5D-Y-3L value sets from nine other countries (collectively referred to ‘Y’ 

weights/ ‘Y’ value sets) [244, 321-328], resulting in ten paired HRQoL value reports. The 

HRQoL values were described using mean (and SD) to compare self and proxy-reported 

assessments. Median (and IQR) values were also reported for completeness. To identify 

group differences, paired t-tests were administered. The concordance between the self and 

proxy HRQoL values was assessed using the ICC [157], while Gwet’s AC1 was utilised to 

evaluate HRQoL agreement at the dimension level [151, 161, 264]. Given the predominance 

of healthy children in the sample and the EQ-5D-Y-3L’s three-level response design, the 

unweighted version of AC1 was deemed appropriate. This was based on the reduced 

likelihood of marked disagreements within the sample, rendering the weighted Gwet’s AC2 

less appropriate due to its potential to overstate agreement for minor discrepancies between 
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categories [314]. The ICC and Gwet’s AC1 values span a range from -1 to 1, and their levels 

of significance were interpreted following Altman’s scale, which classifies agreement as poor 

(≤0.2), fair (≤0.4), moderate (≤0.6), good (≤0.8), and very good (1) (please see Chapter 2, 

section 2.4.5 for more details) [161]. The statistical procedures were executed in Stata 16.1 

(Stata Corp LLC, College Station, TX, USA) [265] and the significance level was set at 0.05. 

8.6 Results: 

8.6.1 Participant characteristics 

Table 8.1 provides an overview of the demographic characteristics of children and their 

proxies included in the study. Child-parent reports were collected for 845 dyads. The mean 

age of children in the overall sample was 7.9 years (SD= 1.5 years) and 36.2 years (SD=6.6 

years) for the parents. Both boys and girls were equally represented in the child sub-sample. 

Just under a third of the children in the sample (29%) were reported to have some medical 

condition. Of the whole sample, autism spectrum disorder was the most prevalent at 18% 

followed by attention deficit hyperactivity disorder at 5%. Less prevalent conditions included 

hearing impairment, anxiety disorder, intellectual disability, and learning disability, each at 

1%, with other disorders like 16p11.2 deletion syndrome, asthma, Duchenne muscular 

dystrophy, dyslexic, and Stage 4 Radial Aplasia each represented by less than 1% of the 

sample. In general, children self-reported their health mostly as very good (49%) or excellent 

(29%) on the SRH item. 

The subset of proxies in the study was primarily female, constituting 87% of the sample. A 

significant majority, 97%, were parents of the child participants. Other proxies included 

carers (1.3%), grandparents (0.95%), siblings (0.24%), and other relatives (0.36%). Proxies’ 

health ratings for children on the SRH item were more evenly distributed, with good (30%), 

very good (39%), and excellent (26%) being the most common responses. Proxies reported 

a mean EQ-5D-5L utility value for their own health at 0.78 (0.19). Educational attainment 
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among proxies varied; 36% had attained at least a bachelor’s degree, while 40% held a 

Certificate or Diploma. In terms of weekly household income, the most common income 

brackets were $1,000-$1,999 and $2,000 or more, each accounting for 40% and 36% of the 

sample, respectively. Most participants resided in Queensland (28%), New South Wales 

(26%), and Victoria (24%). Participants from Western Australia (10%) and South Australia 

(8%) also contributed to the sample, whereas Tasmania, the Australian Capital Territory 

(ACT), and the Northern Territory (NT) were less represented, comprising 2%, 1%, and 0.4% 

of the sample, respectively.

Table 8-1 Socio-demographic characteristics of child-proxy dyad. 

Demographic  

characteristic 

Variable  Child  

N (%) 

Proxy 

N (%) 

Age (years) Mean (SD) 7.9 (1.47) 36.21 (6.56) 

 
Median (IQR) 8 (2) 36 (9) 

Gender Male 419 (0.50) 104 (0.12) 

 
Female 424 (0.50) 736 (0.87) 

 
Transgender Female - 2 (0.002) 

 
Not Described 1 (0.001) 2 (0.002) 

 
Prefer Not to Answer 1 (0.001) 1 (0.001) 

Child Medical Conditions Child No 600 (0.71) - 

 Yes 245 (0.29) - 

Child general health item Poor 4 (0.005) 9 (0.01) 
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Demographic  

characteristic 

Variable  Child  

N (%) 

Proxy 

N (%) 

 Fair 27 (0.03) 39 (0.05) 

 Good 157 (0.19) 250 (0.30) 

 Very Good 416 (0.49) 326 (0.39) 

 Excellent 241 (0.29) 221 (0.26) 

Relation to the child Parent - 821 (0.97) 

 Grandparent - 8 (0.01) 

 Carer unrelated to the child - 11 (0.01) 

 Sibling - 2 (0.002) 

 Other relative - 3 (0.003) 

EQ-5D-5L utility (Proxy) Mean (SD) - 0.78 (0.19) 

 Median (IQR) - 0.78 (0.25) 

Proxy Highest Level of Education  Bachelor’s degree or above - 307 (0.36) 

 
Certificate/Diploma - 335 (0.40) 

 
Year 12 - 102 (0.12) 

 
Year 9-11 - 78 (0.09) 

 
Certificate I/II - 20 (0.02) 

 
Year 8 or below - 3 (0.004) 
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Demographic  

characteristic 

Variable  Child  

N (%) 

Proxy 

N (%) 

Income (per week) Less than $500 - 35 (0.04) 

 $500-$999 - 164 (0.20) 

 $1,000-$1,999 - 333 (0.40) 

 $2,000 or more - 301 (0.36) 

Residence State Australian Capital Territory  9 (0.01) 

 New South Wales  221 (0.26) 

 Victoria  203 (0.24) 

 Queensland  235 (0.28) 

 South Australia  67 (0.08) 

 Western Australia  87 (0.1) 

 Tasmania  19 (0.02) 

 Northern Territory  3 (0.004) 

Note: Percentages may not total 100% due to rounding. 

8.6.2 Differences in child-proxy reported preference-weighted HRQoL 

Table 8.2 presents a comparative analysis of child and proxy reported preference-weighted 

HRQoL derived from all the available value sets for the EQ-5D-Y-3L in addition to the EQ-5D-

3L value set for Australian adults. The dyadic differences are examined for the overall 

sample and by gender, age-group, and health condition.  
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Since the sample consisted of children from the general population, the HRQoL values 

reported were generally high across all value sets, with the highest mean HRQoL values 

observed using the Indonesian value set (child=0.95, proxy=0.96) and Australian adult the 

lowest (child=0.85, proxy=0.86). Proxy ratings were consistently higher than child ratings. 

This difference was statistically significant for HRQoL values across all ‘Y’ value sets (p-

value<0.05). In contrast, the child-self and proxy HRQoL values, when reported using the 

Australian adult value set, were not significantly different.  

For both genders, the overall findings were similar across all value sets. Proxy ratings were 

higher than child ratings except with boys using Australian (adult) weights. However, the 

differences were not statistically significant for boys. In contrast, girl child and proxy ratings 

were significantly different across all value sets. Similarly, the HRQoL values derived from all 

‘Y’ weights were significantly higher from the proxy perspective for older children aged 8-10 

years. However, this difference was not observed for values calculated using Australian 

(adult) weight. Children without any reported health condition reported significantly lower 

HRQoL values across all value sets. Children with a reported medical condition were the only 

subgroup where the child-self reported HRQoL values exceeded those reported by proxies 

across all value sets. Notably, only the Australian (adult) value set showed a significant 

difference between child and proxy ratings within this subgroup.  
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Table 8-2 Comparative analysis of child and proxy reported HRQoL mean (standard deviation) values using the Australian Adult EQ-5D-

3L and the EQ-5D-Y-3L value sets. 
 

Australia Adult Belgium Slovenia Germany Hungary Japan  Netherlands Spain Indonesia China 

Overall           

Child 0.85 (0.006) 0.88 (0.006) 0.87 (0.006) 0.89 (0.005) 0.9 (0.005) 0.92 (0.003) 0.91 (0.005) 0.87 (0.006) 0.95 (0.003) 0.92 (0.004) 

Proxy 0.86 (0.006) 0.9 (0.005) 0.89 (0.005) 0.9 (0.005) 0.91 (0.004) 0.93 (0.002) 0.92 (0.004) 0.89 (0.005) 0.96 (0.003) 0.93 (0.003) 

Difference -0.006 -0.015 -0.016 -0.011 -0.014 -0.008 -0.010 -0.016 -0.007 -0.010 

p-value 0.20 <0.001 <0.001 0.01 <0.001 <0.001 <0.001 <0.001 0.004 0.003 

Subgroups:           

Gender 
          

Boy           

Child 0.85 (0.009) 0.88 (0.008) 0.87 (0.009) 0.89 (0.007) 0.9 (0.007) 0.92 (0.004) 0.91 (0.006) 0.87 (0.009) 0.95 (0.005) 0.92 (0.006) 

Proxy 0.85 (0.008) 0.89 (0.007) 0.88 (0.008) 0.89 (0.007) 0.91 (0.006) 0.93 (0.003) 0.91 (0.006) 0.88 (0.008) 0.96 (0.004) 0.92 (0.005) 

Difference 0.003 -0.009 -0.010 -0.005 -0.009 -0.005 -0.006 -0.011 -0.005 -0.007 



 

259 

 
Australia Adult Belgium Slovenia Germany Hungary Japan  Netherlands Spain Indonesia China 

p-value 0.68 0.15 0.16 0.37 0.15 0.10 0.26 0.12 0.14 0.20 

Girl           

Child 0.86 (0.009) 0.88 (0.008) 0.87 (0.009) 0.89 (0.008) 0.9 (0.007) 0.92 (0.004) 0.91 (0.006) 0.87 (0.009) 0.95 (0.005) 0.92 (0.006) 

Proxy 0.87 (0.008) 0.9 (0.007) 0.9 (0.007) 0.9 (0.006) 0.92 (0.006) 0.93 (0.003) 0.92 (0.005) 0.9 (0.007) 0.96 (0.004) 0.93 (0.005) 

Difference -0.015 -0.020 -0.022 -0.017 -0.019 -0.010 -0.015 -0.022 -0.008 -0.013 

p-value 0.02 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.006 0.001 

Age-group 
          

6-7 years           

Child 0.86 (0.009) 0.89 (0.009) 0.88 (0.01) 0.89 (0.008) 0.91 (0.008) 0.92 (0.004) 0.91 (0.007) 0.88 (0.009) 0.95 (0.005) 0.92 (0.006) 

Proxy 0.86 (0.009) 0.9 (0.008) 0.89 (0.008) 0.9 (0.007) 0.92 (0.007) 0.93 (0.003) 0.92 (0.006) 0.89 (0.008) 0.95 (0.005) 0.93 (0.005) 

Difference -0.004 -0.012 -0.012 -0.009 -0.011 -0.006 -0.008 -0.012 -0.005 -0.009 

p-value 0.59 0.08 0.1 0.13 0.08 0.06 0.11 0.10 0.19 0.08 
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Australia Adult Belgium Slovenia Germany Hungary Japan  Netherlands Spain Indonesia China 

8-10 years           

Child 0.85 (0.008) 0.88 (0.008) 0.87 (0.008) 0.88 (0.007) 0.9 (0.007) 0.92 (0.004) 0.9 (0.006) 0.87 (0.008) 0.95 (0.005) 0.91 (0.006) 

Proxy 0.86 (0.007) 0.9 (0.006) 0.89 (0.007) 0.9 (0.006) 0.91 (0.006) 0.93 (0.003) 0.92 (0.005) 0.89 (0.007) 0.96 (0.003) 0.92 (0.005) 

Difference -0.008 -0.018 -0.019 -0.013 -0.016 -0.009 -0.012 -0.020 -0.008 -0.011 

p-value 0.21 <0.001 <0.001 0.02 <0.001 <0.001 0.01 <0.001 0.007 0.01 

Health condition 
          

No           

Child 0.88 (0.006) 0.91 (0.006) 0.9 (0.006) 0.91 (0.005) 0.92 (0.005) 0.93 (0.003) 0.93 (0.004) 0.9 (0.006) 0.97 (0.003) 0.93 (0.004) 

Proxy 0.9 (0.005) 0.93 (0.004) 0.93 (0.004) 0.93 (0.004) 0.95 (0.003) 0.94 (0.002) 0.95 (0.003) 0.93 (0.004) 0.98 (0.002) 0.95 (0.003) 

Difference -0.018 -0.023 -0.025 -0.019 -0.021 -0.011 -0.017 -0.025 -0.010 -0.016 

p-value 0.02 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Yes           
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Australia Adult Belgium Slovenia Germany Hungary Japan  Netherlands Spain Indonesia China 

Child 0.79 (0.013) 0.82 (0.013) 0.80 (0.015) 0.83 (0.012) 0.85 (0.012) 0.89 (0.006) 0.86 (0.01) 0.81 (0.014) 0.91 (0.009) 0.88 (0.010) 

Proxy 0.76 (0.013) 0.81 (0.012) 0.80 (0.013) 0.82 (0.011) 0.84 (0.011) 0.89 (0.005) 0.86 (0.009) 0.80 (0.012) 0.91 (0.007) 0.87 (0.009) 

Difference 0.022 0.004 0.005 0.007 0.003 0.001 0.005 0.004 0.001 0.004 

p-value 0.22 0.62 0.64 0.39 0.69 0.78 0.50 0.66 0.89 0.56 

Significance level<0.05, represented as grey highlights. 
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8.6.3 Inter-rater agreement for the preference-weighted HRQoL (Australian 

(adult) value set) and the dimension level HRQoL 

Table 8.3 presents the dyadic agreement [ICC, (95% CI)] for the HRQoL values calculated 

using the Australian (adult) value set and the dimension level HRQoL. According to Altman’s 

interpretation, the child-proxy agreement for HRQoL values was good (0.67) for the overall 

sample. While the level of agreement was similar across the subgroups categorised by age 

and gender, a significant difference in agreement was observed between children with and 

without any reported health condition. Specifically, a lower agreement (0.55) was reported 

between proxies and relatively healthy children as compared to children with health 

conditions (0.72).  

The dimension level agreement was very good (0.81-1) for all dimensions except “feeling 

worried, sad or unhappy” which showed a lower but good agreement (0.69). This 

observation was generally consistent across all subgroups based on age, gender, and health 

condition. Notably, children a with health condition had a substantially lower agreement 

(0.58) within the “feeling worried, sad or unhappy” dimension as compared to children 

without any health condition (0.74). Additionally, they demonstrated a significantly lower 

agreement within the “looking after myself” (0.8) and the “doing usual activities” dimensions 

(0.73) in comparison to their healthy counterparts. 
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Table 8-3 Agreement between child self and proxy reports using the EQ-5D-Y-3L for the overall sample and by subgroups. 
  

Overall  

HRQoL 

Walking  

about 

Looking after 

myself 

Doing usual 

activities 

Having pain/ 

discomfort 

Feeling 

worried,  

sad or unhappy 

 
N (%) ICC (95% CI) AC1 (95% CI) AC1 (95% CI) AC1 (95% CI) AC1 (95% CI) AC1 (95% CI) 

Overall 845 0.67 (0.63, 0.71) 0.96 (0.94, 0.97) 0.89 (0.87, 0.91) 0.86 (0.84, 0.89) 0.82 (0.79, 0.85) 0.69 (0.65, 0.73) 

Subgroup:        

Gender 
 

 
     

Boy 419 (0.5) 0.63 (0.57, 0.69) 0.95 (0.93, 0.97) 0.87 (0.83, 0.9) 0.83 (0.79, 0.87) 0.82 (0.77, 0.86) 0.67 (0.61, 0.73) 

Girl 424 (0.5) 0.71 (0.66, 0.76) 0.96 (0.94, 0.98) 0.91 (0.88, 0.94) 0.9 (0.87, 0.93) 0.83 (0.79, 0.87) 0.71 (0.66, 0.77) 

Age-group 
 

 
     

6-7 yrs. 374 (0.44) 0.65 (0.59, 0.71) 0.96 (0.94, 0.98) 0.84 (0.8, 0.89) 0.83 (0.79, 0.88) 0.85 (0.81, 0.89) 0.7 (0.64, 0.76) 

8-10 yrs. 471 (0.56) 0.69 (0.64, 0.73) 0.95 (0.93, 0.97) 0.93 (0.9, 0.95) 0.88 (0.85, 0.92) 0.8 (0.76, 0.85) 0.68 (0.63, 0.74) 
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Overall  

HRQoL 

Walking  

about 

Looking after 

myself 

Doing usual 

activities 

Having pain/ 

discomfort 

Feeling 

worried,  

sad or unhappy 

Health 

condition 

 
 

     

No 592 (0.7) 0.55 (0.49, 0.61) 0.96 (0.95, 0.98) 0.92 (0.9, 0.95) 0.91 (0.89, 0.94) 0.83 (0.79, 0.86) 0.74 (0.7, 0.78) 

Yes 253 (0.3) 0.72 (0.66, 0.78) 0.94 (0.91, 0.97) 0.8 (0.74, 0.86) 0.73 (0.66, 0.8) 0.82 (0.76, 0.87) 0.58 (0.5, 0.66) 

Altman’s scale interpretation: Less than or equal to 0.2=Poor (red), between 0.21 & 0.4=Fair (orange), between 0.41 & 0.6=Moderate (yellow), between 0.61 & 0.8=Good (green), between 0.81 & 

1=Very Good (blue).
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8.5.4 Inter-rater agreement for the preference-weighted HRQoL derived using ‘Y’ 

value sets: 

Table 8.4 provides a detailed comparison of child-proxy inter-rater agreement using the EQ-

5D-Y value sets for different countries. Agreement was described as ICC (95% CI) for the 

overall sample and the subgroups. The ICCs for overall inter-rater agreement was consistent 

across countries, ranging from 0.62 to 0.71, categorised as good according to Altman’s 

scale. The Indonesian value set reported the highest overall agreement (0.71), while the 

Chinese reported the lowest (0.62).  

The agreement was observed to be good across the majority of value sets and subgroups 

with the exceptions of the Chinese value set and the subgroup comprising children with no 

health condition. Girl child subgroups demonstrated higher agreement than boys, with ICCs 

ranging from 0.70 to 0.76 for girls and from 0.55 to 0.68 for boys. For the age group 6-7 

years, good agreement was observed with values ranging from 0.65 to 0.69, except with the 

Chinese value set where the agreement was only moderate (0.55). Children aged 8-10 years 

had slightly higher agreement than the younger age group, with ICCs from 0.65 to 0.70. 

Notably, children without health conditions showed a moderate level of agreement, the 

lowest across all subgroups, with ICCs ranging from 0.42 to 0.56. In contrast, children with 

health conditions exhibited good agreement, with ICCs between 0.70 and 0.83. 
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Table 8-4 Comparison of inter-rater agreement for HRQoL values using EQ-5D-Y value sets for different countries. 
 

Belgium  

ICC  

(95% CI) 

Slovenia 

ICC  

(95% CI) 

Germany 

ICC  

(95% CI) 

Hungary 

ICC  

(95% CI) 

Japan 

ICC  

(95% CI) 

Netherlands 

ICC  

(95% CI) 

Spain 

ICC  

(95% CI) 

Indonesia 

ICC  

(95% CI) 

China 

ICC  

(95% CI) 

Overall 0.69 (0.66, 

0.73) 

0.69 (0.65, 

0.72) 

0.69 (0.65, 

0.72) 

0.67 (0.63, 

0.71) 

0.67 (0.64, 

0.71) 

0.68 (0.64, 

0.71) 

0.69 (0.66, 

0.73) 

0.71 (0.68, 

0.75) 

0.62 (0.58, 

0.66) 

Subgroups:          

Gender 
         

Boy 0.65 (0.6, 

0.71) 

0.65 (0.59, 

0.7) 

0.66 (0.6, 

0.71) 

0.62 (0.56, 

0.68) 

0.64 (0.58, 

0.69) 

0.64 (0.58, 

0.69) 

0.66 (0.6, 

0.71) 

0.68 (0.62, 

0.72) 

0.55 (0.48, 

0.62) 

Girl 0.73 (0.69, 

0.77) 

0.73 (0.69, 

0.78) 

0.72 (0.67, 

0.76) 

0.72 (0.67, 

0.76) 

0.71 (0.66, 

0.76) 

0.72 (0.67, 

0.76) 

0.73 (0.68, 

0.77) 

0.76 (0.71, 

0.79) 

0.70 (0.65, 

0.74) 

Age-group 
         

6-7 years 0.68 (0.62, 

0.73) 

0.68 (0.62, 

0.73) 

0.68 (0.62, 

0.73) 

0.66 (0.6, 

0.71) 

0.67 (0.61, 

0.72) 

0.67 (0.61, 

0.72) 

0.68 (0.62, 

0.73) 

0.74 (0.69, 

0.78) 

0.58 (0.51, 

0.65) 

8-10 years 0.7 (0.65, 

0.75) 

0.7 (0.65, 

0.75) 

0.69 (0.64, 

0.74) 

0.68 (0.63, 

0.72) 

0.68 (0.63, 

0.73) 

0.69 (0.64, 

0.73) 

0.7 (0.65, 

0.75) 

0.69 (0.64, 

0.74) 

0.65 (0.60, 

0.70) 
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Altman’s scale interpretation: Less than or equal to 0.2=Poor (red), between 0.21 & 0.4=Fair (yellow), between 0.41 & 0.6=Moderate (orange), between 0.61 & 0.8=Good (green), between 0.81 & 

1=Very Good (blue). 

 
Belgium  

ICC  

(95% CI) 

Slovenia 

ICC  

(95% CI) 

Germany 

ICC  

(95% CI) 

Hungary 

ICC  

(95% CI) 

Japan 

ICC  

(95% CI) 

Netherlands 

ICC  

(95% CI) 

Spain 

ICC  

(95% CI) 

Indonesia 

ICC  

(95% CI) 

China 

ICC  

(95% CI) 

Health 

condition 

 
        

No 0.54 (0.48, 

0.59) 

0.54 (0.48, 

0.59) 

0.56 (0.5, 

0.62) 

0.5 (0.44, 

0.56) 

0.52 (0.46, 

0.58) 

0.54 (0.48, 

0.59) 

0.54 (0.48, 

0.59) 

0.42 (0.35, 

0.48) 

0.43 (0.37, 

0.50) 

Yes 0.77 (0.71, 

0.81) 

0.76 (0.7, 

0.81) 

0.74 (0.68, 

0.79) 

0.75 (0.69, 

0.8) 

0.76 (0.7, 

0.81) 

0.74 (0.68, 

0.79) 

0.77 (0.71, 

0.81) 

0.83 (0.78, 

0.86) 

0.70 (0.63, 

0.76) 
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8.7 Discussion 

This study was the first to explore the estimation of children’s HRQoL (aged 6-10 years) 

through proxy reports compared to self-reports within an Australian dyad sample from the 

general population, employing both the ‘Y’ value sets —comprising all the published EQ-5D-

Y-3L value sets— and the EQ-5D-3L Australian adult weights. This study examined how the 

choice of value set (adult vs child weights) impacts the evaluation of discrepancies and the 

level of agreement in the HRQoL values as reported by children and proxies. Notably, in 

contrast to the HRQoL values calculated using the ‘Y’ value sets, the differences in child and 

proxy reported HRQoL values obtained with adult weights were not significantly different. 

Across all the value sets, the inter-rater agreement was consistently observed to be good.  

In general, the application of country specific adult-weights, in this study, resulted in lower 

HRQoL values relative to the ‘Y’ value sets. This is unsurprising, as noted by Devlin et al. 

[245], the EQ-5D-Y-3L child values exceed those of adults derived using the EQ-5D-5L for 

similar health states. Consequently, assuming the same length of survival, the higher HRQoL 

values associated with ‘Y’ value sets may render the improvement in QALYs from 

interventions in the child populations seem relatively less significant than when adult weights 

are applied, potentially decreasing the cost-effectiveness of the intervention [245, 303]. In 

addition, as mentioned in Chapter 3 (section 3.3.1), the Australian values for the EQ-5D-Y-3L 

were assumed to resemble European rather than Asian preference patterns [245]. This study 

found that when comparing the Australian adult value set with the ‘Y’ value sets from the 

nine countries, the value sets from Spain, Slovenia, Belgium, and Germany produced HRQoL 

values that were closer to those generated using the Australian adult value set, i.e., at the 

lower end of the range of values. 

A previous study published used the Australia-specific adult value set for the EQ-5D-3L to 

derive utilities for child HRQoL assessments and examine child-parent agreement in a South 



 

269 

Australian sample [314]. The study demonstrated a low inter-rater agreement between child-

parent dyads for the preference-weighted HRQoL [314]. This outcome was consistent with 

the results derived from applying the CHU9D with its associated child-weights in the same 

sample [269]. This study found that the choice of value sets was important in highlighting the 

systematic differences in child and proxy assessments of HRQoL, with statistically significant 

discrepancies consistently observed across all ‘Y’ value sets. However, such differences 

were not evident when employing the Australian adult weights, where the child-proxy 

differences in reported HRQoL values did not reach statistical significance. Nevertheless, in 

relation to inter-rater agreement, consistent agreement was noted for the overall sample and 

across subgroups and across all value sets (adult and ‘Y’ value sets) with the exception of 

the Chinese value set for the subgroups comprising boys and children aged 6-7. Moreover, 

the findings did not indicate any closer alignment of the agreement levels estimated using 

the Australian value set to either the European (Western) or the Asian (Eastern) value sets. 

To date, systematic reviews by Kwon et al. [104], Khadka et al. [115] and Jiang et al. [116], 

investigating the divergences in self and proxy reports of HRQoL values have reported the 

direction of this divergence to be inconsistent, varying according to the measure used, the 

health condition or the type of proxy. Nonetheless, a notable observation was that parental 

proxies tended to report significantly higher HRQoL relative to child self-report in the general 

population sample [104, 115, 116]. In this study, the findings indicated that proxies tended to 

overestimate the HRQoL of children. This finding was also observed for the subgroup of 

children without health conditions where the proxies significantly overestimated their child’s 

HRQoL across all value sets. Moreover, the lowest agreement across all value sets was also 

noted among children with no health condition/s. This indicates that there may be a 

systematic difference in understanding and interpretation of the HRQoL dimensions which 

results in the overreporting of problems by children themselves relative to their caregiver. 

The mixed methods study presented in Chapter 6, involving the Study 1 sample, provides 
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insights into the challenges that arise when generally healthy children self-report using the 

EQ-5D-Y-3L questionnaire. Employing a retrospective think aloud approach, the study found 

that children encounter difficulties in the comprehension of the dimension, applying relevant 

information to the response categories as well as retrieving the relevant information from the 

specified time frame. Children experiencing these difficulties reported a significantly lower 

HRQoL values as compared to those without such issues. 

Consistent with the findings from other research, HRQoL is influenced by both gender [137, 

329-334] and age [137, 330-334]. In a study of Australian adolescents (aged 11-17 years), 

girls and older adolescents were reported to have significantly lower HRQoL than their 

respective counterparts, assessed using the EQ-5D-Y-3L [313]. Literature suggests that the 

challenges encountered during transitioning into puberty potentially results in the impaired 

HRQoL [331]. However, in this study, even younger girls (aged 6-10 years) reported lower 

HRQoL compared to boys. Moreover, the significant gap between girls and older children 

aged 8-10 years, and proxy reported HRQoL, resulting in overestimation by proxies, was 

observed across all value sets. The source of the discrepancy remains uncertain. It may 

stem from psychosocial-related factors, with girls or older children reporting issues within 

specific dimensions that are not fully recognised by their parents/caregivers. For instance, in 

a Swedish study, adolescent girls (aged 13-18) and older adolescents (aged 15-16) reported 

more problems with the “doing usual activities”, “having pain or discomfort” and “feeling 

worried, sad or unhappy” dimensions of the EQ-5D-Y-3L compared to boys and younger 

counterparts [137]. This implies that that proxy-reports may not be reliable for girls and older 

children, highlighting potential gaps in understanding this group’s specific HRQoL issues.  

The systematic review and meta-analysis in Chapter 2, investigating child-parent agreement 

using preference-based HRQoL measures, reported low overall agreement (ICC=0.49) [222]. 

The HRQoL values derived using both adult and ‘Y’ child-weights exhibited relatively higher 
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(good) levels of agreement across the overall sample (ICC= 0.62 to 0.71). In the study 

presented in Chapter 4, in the South Australian dyadic sample (Study 1), the inter-rater 

agreement with the EQ-5D-Y was found to be only fair (CCC= 0.28). This study was 

conducted through in-person interviews with dyads, during which children and their parents 

separately reported the child’s HRQoL. However, a limitation of the present study is its 

reliance on an online sample of dyads wherein it cannot be determined whether proxies 

influenced the child-reports and vice-versa. 

Across the dimensions, good to very good agreement was observed for the overall sample 

and for all subgroups except for “feeling sad, worried, or unhappy”. Although this dimension 

reported good agreement, the agreement coefficient was the lowest compared to all other 

dimensions. Notably, only a moderate agreement (AC1=0.58) was observed in children with 

reported health conditions, underscoring a theme of varying perceptions of HRQoL in this 

dimension based on health status [222]. Previous studies have shown that agreement 

between child-proxy dyads in the psycho-social dimension of “feeling sad, worried, or 

unhappy” tends to be low, often attributed to its subjective nature [172, 194, 195, 250, 335]. 

In contrast, as presented in Chapter 5, within the CHU9D’s overlapping “sad” dimension, 

higher agreement between children and proxies has been observed [269]. This discrepancy 

may stem from the CHU9D treating “sad” and “worried” as separate dimensions, unlike the 

EQ-5D-Y, which combines these psycho-social aspects into a single “feeling sad, worried, or 

unhappy” dimension [313]. 

A limitation of this study is that the sample does not reflect the diversity of the Australian 

population due to the online nature of the survey administration, restricting participation to 

child-proxy dyads with internet access. This limitation potentially affects the generalisability 

of the findings to the wider population. Despite this, the online methodology remains a 

valuable tool for engaging diverse participant groups. Furthermore, the study consisted of 



 

272 

predominantly healthy children, and a broader representation of children experiencing health 

conditions would enable a more comprehensive analysis. Future research should aim to 

employ more inclusive sampling strategies that encompass a broader spectrum of health 

statuses and socio-demographic characteristics to overcome these limitations. 

8.8 Conclusions 

The findings of this study indicate that the choice of value set may depend on the specific 

outcome of interest. Employing child-specific weights for the EQ-5D-Y led to more uniform 

outcomes across the ‘Y’ value sets when examining discrepancies between child and proxy 

reports of child HRQoL, than did utilising an Australian-specific adult value set. Thus, utilising 

any available ‘Y’ value set for assessing child HRQoL until the Australian-specific version is 

unavailable, rather than relying solely on the adult EQ-5D-3L value set is recommended. This 

finding also highlights a cultural consensus on the valuation of child health. On the other 

hand, the agreement coefficients for the HRQoL values derived using country-specific child 

value sets and the Australian adult weights were found to be comparable. These results also 

suggest that while there is a range of parent-child agreement across different cultural 

contexts as reflected by the ICCs, the variances are relatively narrow. The consistency of the 

ICCs across diverse international value sets implies that cultural differences in the valuation 

of HRQoL states may have a limited impact on the level of agreement between parent and 

child reports. 
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8.9 Supplementary information 

Table 8-5 Comparison of child-proxy EQ-5D-Y-3L HRQoL values and agreement from 

Studies 1 and 2 using the German EQ-5D-Y-3L value set 

Variable N 

(dyad) 

Study 1 N 

(dyad) 

Study 2 

Overall 85  845  

Child  0.93 (0.11)  0.89 (0.005) 

Proxy  0.92 (0.10)  0.9 (0.005) 

Difference  0.009  -0.011 

p-value  0.50  0.01 

Agreement  0.29 (0.08, 0.47)  0.69 (0.65, 0.72) 

Subgroups:     

Gender    
 

Boy 37  419  

Child  0.95 (0.07)  0.89 (0.007) 

Proxy  0.93 (0.09)  0.89 (0.007) 

Difference  0.03  -0.005 

p-value  0.12  0.37 

Agreement  0.25 (-0.05, 0.50)  0.66 (0.6, 0.71) 
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Variable N 

(dyad) 

Study 1 N 

(dyad) 

Study 2 

Girl 47  424  

Child  0.91 (0.13)  0.89 (0.008) 

Proxy  0.91 (0.12)  0.9 (0.006) 

Difference  -0.001  -0.017 

p-value  0.85  <0.001 

Agreement  0.29 (0.01, 0.53)  0.72 (0.67, 0.76) 

Age-group    
 

6-7 years 23  374  

Child  0.93 (0.09)  0.89 (0.008) 

Proxy  0.92 (0.12)  0.9 (0.007) 

Difference  0.009  -0.009 

p-value  0.86  0.13 

Agreement  0.23 (-0.17, 0.56)  0.68 (0.62, 0.73) 

8-10 years 30  471  

Child  0.91 (0.14)  0.88 (0.007) 

Proxy  0.91 (0.12)  0.9 (0.006) 
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Variable N 

(dyad) 

Study 1 N 

(dyad) 

Study 2 

Difference  -0.002  -0.013 

p-value  0.77  0.02 

Agreement  0.42 (0.08, 0.67)  0.69 (0.64, 0.74) 

Health condition    
 

No 59  592  

Child  0.94 (0.09)  0.91 (0.005) 

Proxy  0.94 (0.07)  0.93 (0.004) 

Difference  -0.004  -0.019 

p-value  0.70  <0.001 

Agreement  0.17 (-0.08, 0.40)  0.56 (0.5, 0.62) 

Yes 26  253  

Child  0.91 (0.15)  0.83 (0.012) 

Proxy  0.87 (0.14)  0.82 (0.011) 

Difference  0.04  0.007 

p-value  0.1  0.39 

Agreement  0.34 (-0.04, 0.62)  0.74 (0.68, 0.79) 
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Table 8.5 presents the results of child-proxy HRQoL values and agreement for the EQ-5D-Y-

3L (self and proxy version 1) from Study 1 (face-to-face sample) and Study 2 (online 

sample). The HRQoL values were derived using the German ‘Y’ value set, and the 

corresponding agreement was assessed using the ICC. Study 1 showed higher mean 

HRQoL values for both children (0.93, SD=0.11) and proxies (0.92, SD=0.10), with minimal 

differences (0.009, p-value= 0.50) and moderate agreement (ICC = 0.29). In contrast, Study 

2 revealed lower mean HRQoL values for children (0.89, SD=0.005) and proxies (0.90, 

SD=0.005), with a significant difference (-0.011, p-value= 0.01) but substantially higher 

agreement (ICC= 0.69).  

When comparing the subgroups, agreement was consistently higher in Study 2 across 

gender, age group, and health condition subgroups, whereas Study 1 exhibited greater 

variability, with notably lower agreement in boys (ICC = 0.25) and children without health 

conditions (ICC = 0.17). Differences between child and proxy-reported values were 

consistent across most subgroups with varying levels of statistical significance, except for 

boys and 6–7-year-olds. Specifically, girls, children aged 8–10 years, and those without a 

health condition rated themselves lower than proxies, while children with a health condition 

rated themselves higher than proxies. 

These findings suggest that the larger sample size and standardised online data collection 

methods in Study 2 reduced variability and enhanced agreement, though they also 

highlighted statistically significant differences that were not evident in Study 1. Importantly, 

these differences remain small in magnitude, often below the minimally clinically important 

difference (MCID) for the EQ-5D-Y-3L (0.03), underscoring the need to separate statistical 

significance from policy relevance. The Chapter 8 results, in conjunction with those from 

Chapter 4, indicate that most of the observed differences by gender, age and health 
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condition were consistent across datasets and reinforce the importance of considering these 

factors in interpreting HRQoL data. 
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CHAPTER 9: DISCUSSION 

9.1 Overview 

This chapter discusses the implications of the findings from both studies presented in the 

thesis. It addresses the research questions posed in Chapter 1, provides recommendations 

for future research, and highlights the significance of enhancing the currently used age-

appropriate HRQoL measures. The chapter concludes with a reflection on the contributions 

of the thesis to the field of child HRQoL assessment. 

9.2 Economic evaluation and HRQoL measurement in children 

Advancements in health technologies such as pharmaceuticals, medical devices, and public 

health interventions have the potential to enhance health and quality of life outcomes [336]. 

Whilst they are  often found to be beneficial, these innovations in healthcare technologies are 

also key drivers of the rising healthcare expenditures in Australia [337]. The Australian 

healthcare system is predominantly funded by government expenditures (State and Federal) 

[338]. There was a 6% increase in healthcare expenditures in the financial year 2021-2022 

compared to the previous one, constituting approximately 10% of Australia’s GDP [339]. 

Given that the healthcare system operates within a constrained budget, it is imperative for 

regulatory bodies, such as the PBAC, to determine the ‘value for money’ of one intervention 

over another, especially for subsidy considerations [5]. Economic evaluations, particularly 

CUAs, are instrumental in guiding decision-makers in this process. As mentioned in Chapter 

1, CUAs compare alternative interventions by examining the ratios of cost, measured in 

monetary terms ($AUD) to benefit, measured in terms of gains in health outcomes 

(commonly, QALYs) [4]. The validity of allocation decisions aimed at maximising value for 

healthcare budgets is, thus, contingent upon the accuracy of the benefit metric used (i.e.,  

QALYs), which in turn rely on the precise measurement and valuation of HRQoL. 
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The measurement and valuation of HRQoL in the adult population, while complex, is 

relatively less challenging compared to children due to several factors. Typically, adults are 

able to articulate the state of their own health and the impact on their quality of life more 

clearly than children, who may lack the cognitive and linguistic capabilities to fully express 

their experiences and perceptions of health. Additionally, children’s developmental stages 

may cause the same health issue to affect them differently depending on their age [340]. 

Consequently, the establishment of well-defined guidelines for the measurement and 

valuation of HRQoL in child populations remains an ongoing challenge [95].  

In recent years, the valuation of HRQoL in child populations has garnered substantial 

attention [70, 81]. However, in addition to advancing the methods used to value HRQoL in 

children, it is also equally essential to evaluate the accuracy of the measurements provided 

by the HRQoL measures themselves. Given the challenges inherent in obtaining self-reports 

from children, proxy reports are often utilised to complement or a substitute for self-reports. 

Several pertinent questions arise in this context. Firstly, it is imperative to consider whose 

perspective is being utilised (child or proxy) in the assessments of child HRQoL. When proxy 

reports are used, it is essential to assess the extent to which they represent the child’s self-

reports. Secondly, for child-self reports, the validity of the responses to the HRQoL measures 

must be scrutinised. That is, to investigate if the child-self responses are genuinely reflective 

of the actual heath status of the child as intended by the measure. This thesis sheds light on 

these critical questions by evaluating the inter-rater agreement between child self-reports 

and proxy-reports as well as examining the validity of responses provided by children to 

preference-based HRQoL measures. It is important to note that the inter-rater gap examined 

may also depend on various factors, including the choice of value set, especially in the 

absence of a child-specific value set such as for the Australian EQ-5D-Y-3L. As a secondary 

aim, this thesis also investigated the impact of applying child-specific versus adult value sets 



 

280 

to the EQ-5D-Y-3L measure and examined the resulting differences in reported HRQoL 

values and the corresponding inter-rater gap. 

9.3 Meeting the challenges in measuring child HRQoL: Main findings 

To address the research questions outlined in Chapter 1, two studies involving child-parent 

dyads in Australia were conducted. The extent to which these questions have been 

successfully addressed based on the findings from these studies is summarised below.  

9.3.1 What is the level of inter-rater agreement found in existing literature 

between self-reports by children and proxy-reports of child HRQoL? 

To answer this, a systematic review and meta-analysis was conducted to include all 

published literature on this topic until 7th March 2024. The use of correlation coefficient to 

measure agreement has been a statistical issue criticised in the literature [341]. Correlation 

coefficients, while useful in determining the relationship between the scores from the raters, 

do not adequately measure agreement or the degree to which the scores align. For instance, 

two raters may have a high correlation in their scores even if one consistently rates higher or 

lower than the other, which would not indicate true agreement. The systematic review in this 

thesis addresses this issue by considering this important distinction and analysing the 

agreement and correlation separately.  

The review revealed a moderate inter-rater agreement (ICC= 0.50, 95% CI= 0.36 to 0.62) 

between children and proxies using child-specific preference-based measures. This level of 

agreement was higher than that reported in Study 1 discussed in Chapters 4 and 5 but lower 

than the agreement observed in Study 2, Chapter 8. HRQoL dimensions related to physical 

health and functioning demonstrated higher agreement compared to the psychosocial 

related dimensions (e.g., ‘‘feeling worried, sad or unhappy” and “having pain or discomfort” 

dimensions of the EQ-5D-Y measures). Among the types of proxies, parents demonstrated a 

higher level of agreement with children relative to health professionals, likely due to their 
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closer perceptual access to their child’s health and behaviours. Additionally, agreement 

decreased with the increased severity of health conditions. For instance, studies involving 

children with paediatric cancer exhibited lower levels of inter-rater agreement relative to 

non-cancer related studies. This may be attributed to the complexity and variability of such 

severe health conditions, coupled with the subjective nature of pain and emotional distress 

[342], leading to larger discrepancies between the child’s self and proxy-reports. 

9.3.2 How does the proxy perspective influence inter-rater agreement in the 

measurement of child HRQoL? 

In Chapter 4, a community-sample of 85 child (aged 6-12 years) and parent dyads provided 

responses to the EQ-5D-Y-3L self, proxy-proxy, and proxy-child reports, respectively. The 

findings indicate that the perspective adopted by parents when responding as proxies to the 

EQ-5D-Y-3L did not impact the overall agreement. The overall agreement between self-

reported and proxy-reported HRQoL was low (fair) across both proxy-proxy (CCC=0.28) and 

proxy-child (CCC=0.26) perspectives. However, when the agreement was examined at the 

dimension level, a notable difference was observed with the “feeling worried, sad or 

unhappy” dimension. As mentioned above, a low inter-rater agreement is often seen with 

psychosocial dimensions due to their subjective nature. However, by asking the parents to 

switch their perspective from their own to that of their child, a substantially higher agreement 

was observed, comparable to those with the physical health-related dimensions. The EQ 

VAS results further illustrated this discrepancy between proxy perspectives. When parents 

adopted their child’s perspective, they significantly overestimated the child’s health status on 

the EQ VAS. This suggests that parents, when trying to adopt their child’s viewpoint, tend to 

believe their children perceive their health more positively than they actually do. In reality, 

children may be more critical of their own health, considering factors that may not be fully 

apparent to their parents. This was also evident in a study by Theunissen et al. among 
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relatively healthy children who reported lower a HRQoL compared to their parent-reports 

[343]. 

9.3.3 How does the age of the child influence the inter-rater agreement in the 

measurement of child HRQoL? 

The age of the child may play a role in the inter-rater agreement between child self-reports 

and proxy reports in the measurement of child HRQoL, depending on the measure used. In 

Chapter 5, the inter-rater agreement was explored using the CHU9D and the PedsQLTM for 

the overall HRQoL and the nine dimensions of the CHU9D and the overlapping PedsQLTM 

across different age groups (6-7, 8-10, and 11-12 years). Varying levels of overall and 

dimension-level agreement was observed across the age-groups. 

The overall agreement suggested poor agreement for 6–7-year-olds in the sample, with both 

the CHU9D and the PedsQLTM. The overall agreement was higher for the PedsQLTM than for 

the CHU9D. While both measures are designed for child populations, the CHU9D is 

preference-based [56, 344], whereas the PedsQLTM is not [246]. The different weights 

assigned to various dimensions in the CHU9D may have caused these dimensions to 

contribute differently to the overall score, impacting the corresponding agreement.  

For the CHU9D dimensions, all the three age-groups generally exhibited comparable levels 

of agreement with their parents across most dimensions. The only exception was the “tired” 

dimension, where the agreement was statistically non-significant (AC1= 0.19). This suggests 

that younger children may have more difficulty accurately conveying their health status or 

that parents may have more difficulty interpreting this dimension in relation to younger 

children. In contrast, for the PedsQLTM items, the youngest age group (6-7 years) showed 

higher levels of agreement with their parents relative to the older age groups (8-10 and 11-

12 years). Notably, insignificant agreement was observed for psychosocial health-related 

items across the two older age groups. These findings suggest that as age increases, the 
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divergence between child self-reports and their parents’ increases, particularly for the more 

subjective dimensions of the PedsQLTM. This finding contradicts an earlier study conducted 

by Cremeens et al., which showed the largest differences in reported HRQoL in older age 

groups (6.5 years and above) using the PedsQLTM. However, they found no significant 

differences between child-parent reports when the child was between 5.5-6.5 years [126]. 

There is some overlap between the age groups in this study and Study 1, which may account 

for the differing results. 

The findings for the overall and the dimension-level agreement across the age-groups 

presented differing narratives. This discrepancy may arise during the aggregation of HRQoL 

scores; high agreement in some dimensions may offset low agreement in others, leading to 

an overall agreement that does not fully capture the variability observed at the dimension 

level. Moreover, in the case of the CHU9D, if certain dimensions have more weights in the 

overall score calculation, the agreement in those dimensions will have a larger impact on the 

overall agreement. Consequently, disparities in less weighted dimensions may not 

significantly affect the overall agreement. Additionally, the differences in dimension-level 

inter-rater agreement for the two measures highlight the nuanced distinctions between their 

descriptive systems. For example, the inter-rater agreement for HUI 2 was higher than that 

for HUI 3, despite both measures evolving from the same HUI classification system and being 

designed to be complementary in nature. Although they have attributes with the same 

names, HUI 2 and HUI 3 reflect different underlying constructs [202] as discussed in Chapter 

2. These differences suggest that the wording or format of child-specific HRQoL measures 

may also impact inter-rater agreement. 

In addition, the findings from chapters 4 and 8 (Table 8.5) suggest that the age of the child 

may influence agreement between child and proxy-reported HRQoL values. For younger 

children aged 6-7 years, agreement was lower in both studies, with an ICC (equivalent to 
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CCC) of 0.23 in Study 1 and 0.68 in Study 2. In comparison, older children aged 8-10 years 

demonstrated higher agreement, with an ICC of 0.42 in Study 1 and 0.69 (slightly higher) in 

Study 2. The differences between child and proxy-reported values were small and non-

significant for the younger age group in both studies (Study 1, p-value= 0.86; Study 2: p-

value= 0.13). For older children, the differences were small but statistically significant in 

Study 2 (p-value = 0.02), though not in Study 1 (p-value= 0.77).  

While the data suggests that agreement increases with age, this interpretation should be 

approached with caution. Although 6-7-year-olds exhibited lower agreement levels, older 

children aged 8-10 years were also identified to have response issues, as observed in 

Chapters 5 and 6. Additionally, the differences between child and proxy reports in the larger 

sample from Study 2 were small in magnitude, further complicating the interpretation of age-

related trends in agreement. Future studies could address these uncertainties by employing 

longitudinal designs to explore whether agreement improves as children mature, while 

larger, more diverse samples could provide more robust insights into the role of age and 

developmental factors in child-proxy agreement. 

9.3.4 How well do children understand the dimensions of HRQoL measures? 

The mixed methods study presented in Chapters 6 and 7 provided valuable insights into this 

question. The qualitative aspect of Study 1 illustrated how children understood and 

interpreted the HRQoL dimensions presented in the EQ-5D-Y-3L and CHU9D measures. 

Response issues, defined as deviations from responding in a manner aligned with the 

construct’s intent, were classified using Tourangeau’s framework into comprehension, 

judgment, recall, and response mapping issues. The sample was divided into two groups: 

those participating with the EQ-5D-Y-3L and those with the CHU9D measure in the 

qualitative think aloud interviews. 
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Interestingly, across both the samples, nearly half the participants were categorised as 

having a response issue predominantly related to judgment. These response issues 

translated into significantly lower reported HRQoL for children with response issues 

compared to those without. For the EQ-5D-Y-3L, the median HRQoL score was 0.81 (IQR= 

0.1) for children with response issues versus 1 (IQR= 0) for those without. Similarly, for the 

CHU9D, the median HRQoL score was 0.78 (IQR= 0.2) for children with response issues 

versus 0.90 (IQR = 0.09) for those without. This discrepancy was also reflected in the inter-

rater agreement. For the EQ-5D-Y-3L, the inter-rater agreement in the subgroup with 

response issues was lower within the dimensions where the most response issues were 

noted, specifically the subjective dimensions such as “doing usual activities” and “having 

pain or discomfort”. This was consistent with the findings in the available literature presented 

in Chapter 2 [222], potentially suggesting that these dimensions are more prone to 

misinterpretation or misunderstanding by children. In contrast, the CHU9D showed a slightly 

different pattern. While dimensions with the most response issues (“joining in activities” and 

“daily routine”) also exhibited lower inter-rater agreement in the subgroup with response 

issues, other dimensions like “sad” showed lower agreement within this group even though 

no response issues were observed in that dimension in the overall sample. This could 

potentially reflect genuine disagreement rather than response issues. 

The discrepancy in self-reported HRQoL between the two groups may suggest that the 

overall HRQoL is capturing aspects of their well-being that are not solely health-related, as 

intended by the measures. It is important to note that terms like “daily activities” or “daily 

routine” may be understood differently by younger children, because unlike adults, who self-

direct their daily activities, children often have these activities imposed upon them, and these 

can vary depending on what their parents/guardians have outlined. Consequently, for 

children, adhering to a routine or performing their daily activities may also be interpreted as 

their ability to meet the expectations set by their parents/guardians. This can lead to 
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misunderstandings in interpreting HRQoL dimensions, as children may conflate their health-

related ability to perform necessary tasks with their willingness or motivation to engage in 

those activities. 

9.3.5 What is the minimum age at which children can reliably self-report their 

HRQoL? 

The findings presented in Chapter 4 demonstrate that the lowest inter-rater agreement 

across age groups was observed for three of the five dimensions of the EQ-5D-Y-3L, 

particularly the “doing usual activities” dimension among 6–7-year-olds. However, Chapter 5 

noted that with the CHU9D, 6–7-year-olds showed a comparable, and even marginally 

higher, inter-rater agreement relative to older age groups. This discrepancy could be 

attributed to the differences in the design of these measures. The EQ-5D-Y was adapted 

from the adult measure EQ-5D to enable the tracking of changes in HRQoL from childhood 

through adulthood [86]. Although the language was modified to be more child-friendly, the 

descriptive system may still retain adult-centric concepts that younger children find 

challenging to interpret. In contrast, the CHU9D was developed using a ‘bottom-up’ 

approach, specifically developed with the involvement of children, perhaps making it 

inherently more comprehensible and relatable for younger age groups [90]. Consequently, 

children may find the CHU9D easier to understand and respond to accurately, resulting in 

higher inter-rater agreement for this measure in this age-group. 

Further analysis in the mixed methods study suggested a correlation between the 

understanding of the “doing usual activities” dimension and the corresponding low inter-

rater agreement. Younger children may have misunderstood the intended meaning of the 

“doing usual activities” dimension, frequently recalling non-health-related factors in their 

responses. This misunderstanding likely contributed to the low inter-rater agreement 

observed, rather than reflecting genuine differences in perspectives on child HRQoL. 

Furthermore, the proportion of response issues was higher among 8–10-year-olds, 8 years 
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being the recommended age threshold for the EQ-5D-Y-3L, compared to 11–12-year-olds.  

For the CHU9D, the lowest inter-rater agreement was observed for the “tired” dimension 

among 6–7-year-olds. However, findings in Chapter 7 indicated no response issues within 

this dimension, suggesting genuine disagreement between the dyads. Nonetheless, a 

marginally higher proportion of response issues was observed among the younger age 

groups (10 years and below) in this sample compared to the older age group. These issues 

were predominantly noted in the “joining in activities” and “daily routine” dimensions. In 

contrast, children aged 11 years and older demonstrated a better understanding of the 

CHU9D dimensions. 

Overall, the evidence for the minimum age of self-report in children was mixed. The findings 

in this thesis indicates that children aged 11 years and older can reliably self-report their 

HRQoL. They showed fewer response issues and higher inter-rater agreement with parental 

proxy reports, indicating a better understanding and ability to accurately reflect their HRQoL 

using the EQ-5D-Y-3L and the CHU9D. However, it is important to acknowledge that some 

younger children (e.g., 6-7 years old) demonstrated the potential to reliably self-report 

HRQoL using measures like the CHU9D. Children aged 10 years and younger have more 

difficulty in meaningfully self-reporting their HRQoL. The presence of significant response 

issues and lower inter-rater agreement suggested that these children may struggle with 

understanding and meaningfully responding to HRQoL measures. Additionally, the 

discrepancies in inter-rater agreement may not solely reflect limitations in children’s ability to 

self-report but could also arise from parents’ difficulties in accurately reporting their younger 

children’s HRQoL using these descriptive systems. Consequently, it cannot be conclusively 

stated that the current format of the EQ-5D-Y-3L and the CHU9D is adequately adapted for 

children between 6-10 years of age to reliably report their HRQoL.  

9.3.6 How does the use of different value sets impact the inter-rater gap when 

utilising the EQ-5D-Y-3L? 
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Study 2, presented in Chapter 8, addressed a significant limitation of Study 1, which utilised 

an Australian adult scoring algorithm to evaluate the self and proxy-reported HRQoL values 

generated using the EQ-5D-Y-3L. This approach was suboptimal as a child-specific value set 

is not currently available in Australia, raising questions about the most appropriate value set 

to use to minimise bias in this context. To explore this, Study 2 employed a large online 

sample of 845 child-parent dyads (children aged 6-10 years) from across Australia to 

investigate the impact of applying different EQ-5D-Y-3L (‘Y’) value sets from nine countries 

as well as the Australian EQ-5D-3L adult value set on the evaluation of self and proxy 

discrepancies in HRQoL values. 

The use of different value sets resulted in varied HRQoL values due to differences in the 

weighting of dimensions, as well as aggregation methods. However, child-specific value sets 

produced more consistent outcomes in evaluating the inter-rater gap in HRQoL values 

compared to the Australian adult value set. Proxy ratings were consistently higher than child 

self-reports across all ‘Y’ value sets, with statistically significant differences (mean difference 

range= 0.007 to 0.016; p-value<0.05). This statistical difference in child-proxy HRQoL values 

was not observed with the Australian adult value set. Despite these variations, the inter-rater 

agreement was mostly consistent across all value sets (both adult and ‘Y’), with ICC values 

ranging from 0.62 to 0.71, which was higher than what was observed in Study 1. This 

difference may be attributed to the lower power of the first study. Additionally, in Study 1, 

interviewers ensured that child and parent participants completed the HRQoL measures 

independently. In contrast, for Study 2, while participants were instructed to complete the 

measures separately, the online nature of the study made it difficult to enforce this, 

potentially allowing for collusion between the child and the parent. 

Importantly, as noted in Section 8.9, the results from Chapter 8, which included a larger 

sample size, demonstrated lower variability in HRQoL ratings, contributing to the higher 
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agreement observed in the Study 2 sample. In contrast, the higher variability in Study 1, as 

reflected in the larger standard deviations, likely influenced the lower agreement between 

child and proxy ratings. While agreement was lower in Study 1, the higher variability may 

suggest that it captured a broader range of child-proxy perspectives, as observed in Chapter 

4 from the child’s perspective. As noted in 9.3.4, this was particularly evident in the 

predominantly healthy population, where children provided more diverse responses when 

completing the HRQoL measure independently with an interviewer that often incorporated 

non-health-related perspectives. 

Despite this, statistically significant differences between child and proxy-reported HRQoL 

values were observed in Study 2, primarily due to the increased power of the larger sample 

size. However, it is important to note that these differences were smaller than the MCID of 

0.03, indicating they might have weaker clinical relevance in real-world contexts, such as 

healthcare policy or resource allocation. The findings from this thesis must therefore be 

contextualised within the objectives of the research and the implications for practice. 

9.4 Implications and future research directions 

In Australia, the PBAC does not mandate a specific approach for the measurement and 

valuation of HRQoL, but is advised that the utility weights used should be representative of 

the general Australian population [5]. However, the lack of clear and consistent guidelines 

poses challenges in interpreting evidence derived from child-specific PBMs using both child-

self and proxy reports to inform decision-making [309]. Among the available child-specific 

utility measures, a recent systematic review identified the EQ-5D-Y as the only preference-

based HRQoL measure offering the comprehensive guidance for both self and proxy 

reporting on their website [345]. The evidence presented in this thesis and the findings 

emanating from it, aim to contribute to the development of standardised guidelines for child 
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and proxy reporting of child HRQoL across most, if not all, child-specific generic measures 

currently in use.  

It is important to note that the position adopted in this thesis aligns most closely with the 

perspective that there is no single ‘true’ latent HRQoL value, but rather multiple valid 

perspectives—those of the child and the proxy—each shaped by the individual’s 

experiences, observations, and interpretations. HRQoL is a multidimensional construct with 

‘true’ values determined by agent and perspective. Consequently, the findings of this thesis 

are evaluated through this lens, recognising that discrepancies between child and proxy 

reports do not necessarily indicate error but reflect differences in lived experience and 

perspective. In line with this, it should also be noted that increasing inter-rater agreement 

should not always be the ultimate goal. Instead, self- and proxy-reports should be seen as 

complementary sources of information, each contributing unique insights into the child’s 

HRQoL. 

Perspective is a crucial consideration in measuring child HRQoL. To enhance the 

consistency and reliability of HRQoL assessments, it is essential to provide detailed guidance 

on when and how to adopt different proxy perspectives. Adopting a proxy-child perspective 

can be particularly beneficial in increasing concordance, especially when assessing key 

dimensions such as mental and emotional well-being. This approach involves proxies, such 

as parents or caregivers, actively considering the child’s point of view and experiences 

rather than relying solely on their own perspective.  

The results of this thesis suggest that there may be an interaction between the child’s age 

and the HRQoL measure used. Although studies have explored this interaction [216-219], the 

results have been inconclusive. Future research should explore this interaction in larger, 

more diverse samples and through longitudinal studies to track changes in child-proxy 

discrepancies in HRQoL reports as children age, using child-specific generic preference-
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based measures. Understanding how agreement evolves over time may provide valuable 

insights into developing more effective age-appropriate HRQoL measures. 

A key recommendation is to enhance the age-appropriateness of child-specific HRQoL 

measures. The findings do not imply that children below 11 years of age should not self-

report; instead, they highlight the need to improve current measures to make them more 

suitable for younger children. For instance, the mixed methods study found that children 

often misunderstood the meaning of “routine” in both the EQ-5D-Y and the CHU9D. The 

current phrasing may not provide enough context for children to understand the intent of the 

question. Children often conflated their ability to perform necessary daily tasks with their 

typical variations in daily routines influenced by their interests and motivations. To address 

this, the question could be rephrased to include clarifying statements. The EQ-5D-Y-3L 

“doing activities” and the CHU9D “daily routine” dimensions are currently phrased as given 

in the figure below: 

 

Figure 9.1a. EQ-5D-Y-3L “doing activities” dimension. 

 

Figure 9.1b. CHU9D “daily routine” dimension. 

For these dimensions adding a phrase such as, “I have no problems…due to my health” in 

the response options may add more context and offer the respondent a clearer framework to 
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guide their thought process. This phrasing may also be effective for the “having pain or 

discomfort” dimension wherein children often considered circumstances that resulted in 

“emotional pain” to respond to this dimension. For the “daily routine” and “joining in 

activities” dimension of the CHU9D, phrases such as “…if I want to” could be added in the 

examples could further clarify the intent. For instance, as shown in Fig. 9.1b, the example 

could be amended to “Things like eating, taking a bath/shower, getting dressed if I want to”. 

Additionally, incorporating illustrations or audiovisual components may be tested to further 

enhance understanding. 

While the recommendation to adapt the EQ-5D-Y-3L and CHU9D to better suit younger 

children may help addresses the identified challenges of self-reporting in this age group, it is 

not without its limitations. One significant critique of such adaptations is that they may 

undermine the comparability of the measures across different versions. These validated 

standardised HRQoL measures derive much of their value from facilitation of consistent 

comparisons across diverse populations, settings, and age groups. Introducing age-specific 

adaptations risks creating disparities in how HRQoL is measured and interpreted, potentially 

limiting the applicability of results in broader health economic evaluations and cross-group 

analyses. It is important to note that any adapted versions would require further validation 

and psychometric testing to ensure they are both reliable and valid and to establish 

equivalence between the adapted and original version. 

Another reason children did not report their health status as intended is that they used a 

different benchmark for comparison, other than assessing their health condition in terms of 

illness or wellness. Specifically, children often compared themselves to an ‘ideal’ version of 

themselves, considering optimal lifestyle habits, such as eating healthily and exercising. This 

was evident from their responses to the EQ VAS in the think aloud stage, where some 

children rated their health against this idealised standard rather than their actual health 
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status. This lack of a clear benchmark is not only an issue for children but may also be for 

proxies. For instance, in a study by Blackmore et al., caregivers of children with intellectual 

disabilities reported the HRQoL of these children by proxy using the EQ-5D-5L. During the 

think aloud interviews, caregivers expressed uncertainty about the basis of comparison they 

should use, whether to compare the child to their peers or the health status of child 

themselves [346]. To address this issue, including contextual guidelines in the HRQoL 

measures could potentially improve consistency among respondents.  

Another recommendation is to use any available ‘Y’ value set for assessing child HRQoL until 

Australian-specific version is unavailable, rather than relying solely on the adult EQ-5D-3L 

value set. The findings in this thesis underscore the importance of carefully selecting value 

sets for evaluating child HRQoL and suggest further research into developing and applying 

child-specific preference weights. 

The inter-rater agreement between child self-reports and parent proxy reports was observed 

to be low. The findings of this thesis suggest that this low agreement may be influenced by 

several factors, including the specific HRQoL measure used, the perspective adopted by the 

proxy respondent, and the age of the child. However, it was also noted that inter-rater 

disagreement may not solely arise from genuine differences in perspective but also from 

children misinterpreting the intent of the HRQoL dimensions. An important consideration is 

the significant exposure of children today to various information sources through the 

internet, where they often search for health-related information [347], which in turn shapes 

their ideas about health and well-being. This suggests that the self-report issue in children 

may not be purely cognitive but also related to whether the measures are well-suited in their 

concepts and phrasing for use with younger populations (especially in ages 6-7 years). For 

example, terms and constructs in the HRQoL measures may not resonate with children’s 

experiences or may be misunderstood, leading to discrepancies in reporting. This issue is 
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particularly significant from a longitudinal perspective where the child’s HRQoL is being 

tracked over time. Changes in interpretation of the HRQoL dimensions as children grow 

older can lead to inaccuracies in their self-reports, further complicating the assessment of 

their HRQoL. 

It is also crucial to question whether increasing inter-rater agreement should be the goal. 

Low inter-rater agreement indicates that proxy reports may not serve as direct substitutes for 

child self-reports but could potentially complement them. To understand this better, it is 

necessary to analyse proxy responses in the context of the child’s actual experiences. This 

could involve further qualitative studies to assess how well parent reports align with the 

child’s self-reported experiences when both reports are considered together. Such an 

approach would provide a more comprehensive understanding of the child’s HRQoL, 

acknowledging both the child’s perspective and the insights offered by the proxy. In addition, 

it would be valuable to explore inter-rater agreement based on parental gender in future 

research. Differences in agreement may reflect variations in time spent with the child, as 

mothers often assume primary caregiving roles. Investigating this aspect could provide 

important insights into how caregiving dynamics influence proxy reporting and the 

interpretation of child HRQoL. 

9.5 Limitations 

The main limitation of the two empirical studies in this thesis, Studies 1 and 2, was that the 

children in the sample were from the general population and may not have had experience 

or understanding of the impact 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) and clinical studies (e.g., studies with general 

population children as controls), making these findings particularly relevant. Another 

limitation was the sample size in Study 1. While sufficient for preliminary analyses, the low 
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power of the study may limit the generalisability of the findings. The first empirical study 

(Study 1) was conducted with a relatively homogeneous group of participants from local 

areas with an insufficient number of participants from lower socioeconomic status groups, 

which may not be representative of the broader population. Due to the low power of the 

sample, it could not be conclusively determined whether the presence of illness was driving 

the observed lower agreement. However, in the larger sample analysed in Chapters 4 and 5, 

agreement was slightly lower in the subgroup of children with a health condition. This 

observation suggests that health status may indeed play a role in influencing self-proxy 

agreement, although this finding requires further validation in a larger and more 

representative sample of children with health conditions. This thesis also predominantly 

included mothers as the parental proxy in assessing child HRQoL, which is common in much 

of the existing child-caregiver research. The potential influence of parental gender (e.g., 

mothers versus fathers) as a source of variation in proxy-reported HRQoL was not explored, 

due to sample size constraints. Future research should aim to include larger, more diverse 

samples in terms of health conditions, socioeconomic status and parental gender to enhance 

the external validity of the results.  

The thesis focused on specific measures, namely the EQ-5D-Y, CHU9D, and PedsQLTM, 

which are the most frequently used in economic evaluations. Although these measures are 

highly relevant, the exclusion of other potentially useful measures may limit the 

comprehensiveness of the HRQoL assessment in children. Additionally, the qualitative 

findings were analysed using a framework analysis, which may have constrained the scope 

of the results. An inductive analysis approach could have potentially revealed other findings 

not captured in this study, providing a broader understanding of the data. 

In Study 1, while parents completed the measures independently, an interviewer was present 

with the child to provide assistance if needed. Despite efforts to minimise potential bias 
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introduced by the interviewer’s presence, this remains a limitation. The presence of an 

interviewer could inadvertently influence the child’s responses due to social desirability bias 

[348], where the child may alter their answers to align with perceived expectations of the 

interviewer. Additionally, the interviewer's presence could affect the child's level of comfort 

and engagement with the questionnaire, potentially confounding the accuracy and 

authenticity of the responses. This suggests that the mode of completion by the children and 

the parents may not have been entirely equivalent. Specifically, in Chapter 4, despite the 

distraction task of completing the EQ-5D-3L for themselves in between each proxy task, 

given that proxy-child report was completed subsequent to proxy-proxy report, we are 

unable to rule out the possibility of an ordering effect and proxy respondents may have 

potentially revisited their initial response to enforce consistency. Future research could 

mitigate this potential source of bias by introducing a longer time gap [275] or consider 

randomising the order in which the two proxy reports are administered. 

In Study 2, the sample consisted of an online group and demonstrated higher agreement. 

Although participants were instructed to complete the measures independently, this could 

not be enforced, and it is possible that children may have received some help from their 

parents or guardians. This potential lack of independence may have affected the degree of 

agreement estimated for the dyads in this sample. However, the sample was used to 

examine the impact of using the available EQ-5D-Y-3L value sets on inter-rater gap and 

agreement. Since the potential systematic error due to collusion between the child and the 

parent would be consistent across all value sets being compared, it would not impact the 

relative differences observed between the value sets. As such, the findings are independent 

of the nature of completion by children and their parent/guardians.  

Despite these limitations, the studies in this thesis offer valuable insights into the 

measurement of HRQoL in children, with the innovative use of both quantitative and 
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qualitative methodologies significantly strengthening the overall findings and contributing to 

the field of child HRQoL research. 

9.6 Conclusions 

This thesis presents the first comprehensive research conducted in Australia to examine 

child-proxy agreement in the assessment of child HRQoL and to evaluate children’s 

understanding of HRQoL measures using an in-depth mixed methods approach. Key findings 

from this study include several important insights into the methodological challenges in the 

measurement of HRQoL in children. The different proxy perspectives (proxy-proxy or proxy-

child) with the EQ-5D-Y-3L did not significantly affect overall inter-rater agreement, though 

the agreement for psychosocial dimensions improved when parents adopted the child’s 

perspective. Age influenced inter-rater agreement, with child-specific measures specifically 

designed for children, namely the CHU9D and the PedsQLTM showing comparable 

agreement in younger children (6-7 years) relative to older children (8-10, 11-12 years). In 

contrast, measures adapted from adult versions, i.e., the EQ-5D-Y-3L response issues were 

exhibited particularly among younger children (6-10 years), who often misunderstood 

specific HRQoL dimensions, leading to lower HRQoL values that captured non-health-related 

problems. Furthermore, employing child-specific value sets resulted in more consistent 

HRQoL outcomes than adult value sets, highlighting the importance of using child-specific 

values to appropriately assess health outcomes in child populations. 

The evidence gathered from this research is invaluable for informing the development of 

comprehensive guidelines to guide researchers, policymakers, and practitioners in the field 

of child health. These guidelines will enhance the consistency and reliability of HRQoL 

assessments in economic evaluations and other studies involving child populations, cross 

sectionally or longitudinally, such as the Longitudinal Study of Australian Children (LSAC). 
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By addressing the nuances of child and proxy reporting, these guidelines can ensure more 

accurate and meaningful evaluations of children's HRQoL. 
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CHAPTER 10: APPENDIX 

10.1 Supplementary information for Chapter 2 

Table 10-1 Search Strategy (Adapted from Khadka et al., 2019) 

Database: PubMed, Embase, Web of Science, PsycINFO, EconLit, CINAHL, Cochrane Library 

Last run date for Khadka et al., 2019: 1.07.2017 

First run, include articles with publication date from 30.6.2017 to 19.05.2021. 

Secon run, include articles with publication date from 19.05.2021 to 7.03.2024. 

Limit search to title and abstract 

Search Category  Search Terms 

Utility Terms 1 Utilit* or disutilit* or HSUV  

2 “quality adjusted life year*” or QALY or “quality-adjusted life year*” or 

“quality-adjusted life-year*”  

3 OR (1 to 2) 

Indirect 

Valuation 

Method Terms 

4 EQ-5D or “EQ 5D” or EQ5D or Euroqol or “Euro qol” or EQ-5D-Y or "EQ 

5D Y" 

5 Short-form survey-6D or short form 6D or SF-6D or “SF 6D” or SF6D 

6 “health utilities index” 

7 “quality of well being” or “quality of well-being” or QWB 

8 16D Health-Related Quality of Life or 16D HRQoL or 17D Health-Related 

Quality of Life or 17D HRQoL 

9 AQoL-6D or Assessment of Quality of Life-6D  

10 “Child Health Utility 9 Dimension” or CHU9D or CHU-9D or “CHU 9D” 

11 Adolescent Health Utility Measure or AHUM 

12 15-dimensional instrument or 15 dimensional instrument 

13 preference-based measure of HRQoL or preference based measure of 

HRQoL 

14 multi-attribute utility instrument or multiattribute utility instrument 

15 OR (4 to 14) 

16 Standard Gamble or standard-gamble 
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Direct Valuation 

Method Terms  

17 Time trade off or time trade-off 

19 best worst scaling or best-worst scaling 

19 Discrete choice experiment or discrete-choice experiment 

20 person trade off or person trade-off 

21 scoring algorithm or scoring-algorithm 

22 utility elicitation or direct elicitation 

23 OR (16 to 22) 

24 3 OR 15 OR 23 

Childhood 

Terms 

25 Child* or adolesc* or kid or kids or youngster* or teen* or youth* or 

infant* or newborn* or perinat* or neonat* or “parent proxy” 

26 Pediatri* or paediatri* 

27 OR (25 to 26) 

Main Search 28 24 AND 27 

29 Remove non-English Title and/or Abstract 

30 Remove Duplicates Across Databases 

 31 Only include publications from year “2017 to Current” 
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Figure 10.1 PROSPERO Registration document. 
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Table 10-2 PRISMA (2020) Checklist. 

Section and 

Topic  

Item 

# 

Checklist item  Reported 

on page 

# 

TITLE   

Title  1 Identify the report as a systematic review. Cover 

page 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. 1 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge. 2-4 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 4 

METHODS   

Eligibility 

criteria  

5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 5 

Information 

sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to 

identify studies. Specify the date when each source was last searched or consulted. 

4 

Search 

strategy 

7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. Appendix 

1 

Selection 

process 

8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many 

reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, 

details of automation tools used in the process. 

8-9 
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Data 

collection 

process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, 

whether they worked independently, any processes for obtaining or confirming data from study investigators, and if 

applicable, details of automation tools used in the process. 

5,6,9 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each 

outcome dimension in each study were sought (e.g., for all measures, time points, analyses), and if not, the methods 

used to decide which results to collect. 

6 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding 

sources). Describe any assumptions made about any missing or unclear information. 

5, 7 

Study risk of 

bias 

assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many 

reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools 

used in the process. 

8-9 

Effect 

measures  

12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation 

of results. 

7-8 

Synthesis 

methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study 

intervention characteristics and comparing against the planned groups for each synthesis (item #5)). 

N/A 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing 

summary statistics, or data conversions. 

7-8 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. 8 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was 

performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and 

software package(s) used. 

7-8 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, 

meta-regression). 

8 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. N/A 
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Reporting bias 

assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Appendix 

3 and 4 

Certainty 

assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. 7-8 

RESULTS   

Study 

selection  

16a Describe the results of the search and selection process, from the number of records identified in the search to the 

number of studies included in the review, ideally using a flow diagram. 

Figure 1 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were 

excluded. 

N/A 

Study 

characteristics  

17 Cite each included study and present its characteristics. Table 2 

and 3 

Risk of bias in 

studies  

18 Present assessments of risk of bias for each included study. Table 2 

and 3, 

Appendix 

3 and 4 

Results of 

individual 

studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect 

estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 

Table 4 

and 5 

Results of 

syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 9-10 

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary 

estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing 

groups, describe the direction of the effect. 

15-16 

20c Present results of all investigations of possible causes of heterogeneity among study results. 10-15 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. N/A 
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Reporting 

biases 

21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. N/A 

Certainty of 

evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. 15-16 

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other evidence. 17-20 

23b Discuss any limitations of the evidence included in the review. 19-20 

23c Discuss any limitations of the review processes used. 20 

23d Discuss implications of the results for practice, policy, and future research. 20 

OTHER INFORMATION  

Registration 

and protocol 

24a Provide registration information for the review, including register name and registration number, or state that the 

review was not registered. 

4 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. N/A 

24c Describe and explain any amendments to information provided at registration or in the protocol. N/A 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the 

review. 

20 

Competing 

interests 

26 Declare any competing interests of review authors. 20 

Availability of 

data, code 

and other 

materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data 

extracted from included studies; data used for all analyses; analytic code; any other materials used in the review. 

N/A 
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Table 10-3 Quality assessment criteria for quantitative studies adapted from Kmet et al., 

2004. 

No. Criteria YES Partial  No 

1 Question / objective sufficiently described? 2 1 0 

2 Study design evident and appropriate? 2 1 0 

3 Method of subject/comparison group selection or source of 

information/input variables described and appropriate? 

2 1 0 

4 Subject (and comparison group, if applicable) characteristics 

sufficiently described? 

2 1 0 

5 If interventional and random allocation was possible, was it 

described? 

N/A N/A N/A 

6 If interventional and blinding of investigators was possible, was it 

reported? 

N/A N/A N/A 

7 If interventional and blinding of subjects was possible, was it 

reported? 

N/A N/A N/A 

8 "Outcome and (if applicable) exposure measure(s) well defined 

and robust to measurement / misclassification bias? Means of 

assessment reported?" 

2 1 0 

9 Sample size appropriate? 2 1 0 

10 Analytic methods described/justified and appropriate? 2 1 0 

11 Some estimate of variance is reported for the main results? 2 1 0 

12 Controlled for confounding? N/A N/A N/A 

13 Results reported in sufficient detail? 2 1 0 

14 Conclusions supported by the results? 2 1 0 

 

Table 10-4 A comparison of quality assessment scores using the two criteria: 1) Kmet et al. 

2) Papaioannou et al. 

Study 

number 
Study name 

Quality score 

Criteria 1 (Max 

score: 20) 

Score 

Quality score 

Criteria 2 

(Max score: 

7) 

Score 

1 Czyzewski et al., 1994  16 0.8 5 0.71 
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2 Barr et al., 1999  14 0.7 5 0.71 

3 Glaser et al., 1999 (a & b) 17 0.85 5 0.71 

4 Verrips et al., 2001  17 0.85 5 0.83 

5 Brunner et al., 2003  16 0.8 6 0.86 

6 Sung et al., 2004  18 0.9 6 0.86 

7 Fu et al., 2006  16 0.8 7 1 

8 Banks et al., 2008  17 0.85 6 0.86 

9 Fluchel et al., 2008  19 0.95 7 1 

10 Jelsma and Ramma, 2010  17 0.85 6 0.86 

11 Penn et al., 2011  19 0.95 6 0.86 

12 Belfort et al., 2016  17 0.85 5 1 

13 Lee et al., 2011  17 0.85 7 1 

14 Morrow et al., 2012  17 0.85 7 1 

15 Rhodes et al., 2012  20 1 7 1 

16 Ungar et al., 2012  17 0.85 7 1 

17 Kulpeng et al., 2013  17 0.85 6 0.86 

18 Wolke et al., 2013  18 0.9 7 1 

19 Gusi et al., 2014  19 0.95 6 0.86 

20 Sims-Williams et al., 2017  18 0.9 7 1 

21 Bharij et al., 2017  18 0.9 7 1 

22 Bray et al., 2017  19 0.95 6 0.86 

23 Perez Sousa et al., 2017  19 0.95 6 0.86 

24 Perez Sousa et al., 2018 (b)  19 0.95 4 0.8 

25 van Summeren et al., 2018  19 0.95 5 1 

26 Rogers et al., 2019  20 1 7 1 

27 Shiroiwa et al., 2019  18 0.9 7 1 
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28 Sinlapamongkolkul et al., 

2020  
19 0.95 7 1 

29 Lin et al., 2020  19 0.95 6 0.86 

30 Zhou et al., 2021  19 0.95 7 1 

31 Ralph et al., 2022 18 0.9 6 0.86 

32 Abraham et al., 2022 19 0.95 7 1 

33 Hetherington et al., 2022 19 0.95 7 1 

34 Fitriana et al., 2022 19 0.95 7 1 
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10.2 Supplementary information for Chapter 3 

10.2.1 Interview protocol and materials 

10.2.1.1 An interview protocol for the Child  

(1) Introduction 

Interviewer prompts: 

• ‘Hello, my name is ______. How are you? How do you feel? 

This is what we would like you to tell us.  

(2) The child will be provided with the information on paper and an opportunity to express their 

views in writing about their participation. 

Interviewer prompts: 

• I would like you to answer the questions that come up on the screen about your health 

and how you are feeling today. Some of the questions might be harder for you to answer 

than others. If you want to stop at any time, just tell me and we will stop. 

• Please read every question carefully.  

• What answer comes to your mind first?  

• Choose the box that fits your answer best and click on it. 

• Please remember this is not a test so there are no wrong or right answers. It is important 

that you try and answer all the questions. If you are having any difficulties and need some 

help, I am here to help you - please just let me know. 
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• Keep in mind that your responses will not be shown to anyone, including your parent, 

without asking you if this is OK first. 

(3) Eye tracking mode is enabled. The child is guided through a simple calibration procedure 

and is asked to focus on specific points on the screen. During this procedure the eye tracker 

uses an eye-tracking software installed in the laptop to estimate the geometric 

characteristics of the child’s eyes to perform gaze point calculation.  

• So, let’s get started.  

• First you will have to look at the screen and make sure the two dots (point towards the 

dots) are in the box. And the way you can get them in the box, is by adjusting the 

position of your head. Check it out. Proceed to help the child to be in the optimal position 

for eye-tracking.   

• Now that we’ve got the dots in the box, we can go to the next step.  

• In this, a dot will appear on the screen. You will have to follow the dots with your eyes 

and watch it become bigger.  

• Before accepting the calibration: Excellent job! Now a set of questions will appear on the 

screen that you have to answer, like mentioned before.  

• Again, remember that there are no right or wrong answers.  

• Mum/dad will be sitting there (point towards the parent) and answering a few questions 

for us.  

• So, if something is difficult to understand, please ask me. I am here to help.  
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• It will be best if you can try to stay still and maintain your positions to answer the 

questions.  

• When you have answered the last question, we will have a chat. Let me know once you 

are done.   

• Before you start answering, let me show you an example. Proceed to show an example 

with CHU9D.  

• So, if you are ready, let’s so this.  

(4) The child self-completes CHU9D, PedsQL and EQ-5D-Y (randomised order for participants). 

(5) Interviewer submits the survey and proceeds to process the recording of the tracked activity 

on Tobii pro lab application. For the following sections, the child will be shown a replay of the 

recording and will be assessed simultaneously using Retrospective Think Aloud (RTA) 

technique.  

(6) Interviewer commences recording and prompts child to think aloud using the following 

prompts. 

Interviewer prompts: 

• Thank you very much! You have done very well.  

• Now for the next part of this exercise, I will be asking you a few questions.  

• What you’re going to say is really important. So, I will also be recording the conversation 

we will be having to make sure that we don’t forget anything. And don’t worry. You can 



 

316 

say what you feel. If you want me to stop, you can tell me, and I will stop. OK? (Start 

recording) 

• So here we go.  

(7) For a single instrument (either CHU9D or EQ-5D-Y) picked using a stratified randomisation 

method based on the child’s chronological age, the interviewer prompts the child for an 

explanation of why they responded in the way that they did to each individual question 

(retrospective think aloud).  

• You will now see on the screen the survey you just completed. 

• All you have to do here is look at your answers from Section A. It looks something like this 

(show the child the paper version of the questionnaire).  

• While you are looking at your answers you have to tell me what answer you chose and 

what the first thought in your mind was when you answered that question.  

• Please note down their answers in the paper version of the self-report for the chosen 

instrument.  

• Please encourage the child with phrases like, “Okay, go on” and affirmative nods.  

• This is the best practice. However, if the child is too shy, use the following technique. 

• Only resort to verbal probing if the child does not verbalise. You may ask “So, how did 

you arrive at that answer?”, “Was that hard or easy to answer?”, “was there anything that 

confused you?”, “What does the term ______ mean to you?”, “Why did you choose that 

specific answer?” 
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• You have answered questions from three different section (show the child the sections in 

the recording).  

(8) Interviewer thanks Child for participating and stops the recording. 

For interviewers purpose only: 

Categories8 used to rate child’s understanding to determine if the child was able to engage with 

the questionnaire: 

Category 1  The child did not complete the task—was too tired 

Category 2  

The child did not complete the task—but there is NOT enough evidence to 

assume that he did not understand enough to finish 

Category 3  

The child did not complete the task—and there is enough evidence to assume 

that he did not understand enough to finish 

Category 4  

The child completed the task, but using comments and questions, there is 

evidence of poor understanding of the task 

Category 5  

The child completed the task, and using comments and questions, there is 

evidence of good/excellent understanding of the task 

 

  

 
8 Table as published in the paper by Guerriero, C., Jaume, N.A., Diaz-Ordaz, K., Brown, K.L., Wray, J., 

Ashworth, J., Abbiss, M. and Cairns, J., 2020: Using Animation to Self-Report Health: A Randomized 

Experiment with Children, The Patient-Patient-Centered Outcomes Research, 13(2), pp.175-188. 
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Section A 

CHU9D 

The CHU9D self-complete version was presented here. Now removed due to copyright 

restrictions.  

Section B 

The PedsQLTM Version 4.0 Short Form YOUNG CHILD REPORT for ages 6-7 OR CHILD 

REPORT ages 8-12 version was presented here. Now removed due to copyright restrictions.  

Section C 

The EQ-5D-Y (Self- complete version for 8-12-year-old) was presented here. Now removed 

due to copyright restrictions. 

Section D 

General health 

In general, would you say your health is: 

 Excellent 

 Very good 

 Good 

 Fair 

 Poor 

10.2.1.2 An interview protocol for the Parent/Guardian 

Interviewed simultaneously with the child in the same room.  
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(1) Greetings and introduction.  

(2) The parent would be sent a copy of the information sheet, consent form and brief 

background questions about their child (see Information and consent sheet and 

Screening questions) in advance, electronically or via mail.  

(3) If there are any concerns regarding the contents of the information sheet, it will be 

explained. The signed consent form will be collected from the parent. The interview 

procedure for both, the child, and the parent, will proceed once the parental consent is 

obtained. 

(4) The parent is requested to wear a noise cancelling headphone so that their responses 

are not unduly influenced by the conversation between the interviewer and the child (Not 

compulsory; the parent can decline to wear the headphones. In this case, proceed with 

the interview without the headphones on the parent).  

• Before you start answering the questions, would you be okay to wear these 

headphones?”  

• The reason is twofold. Firstly, we want you to complete the survey with minimal 

distraction. Secondly, we do not want your answers to be influenced by any 

discussion that might take place between me and your child. 

(5) The parent completes a paper and pen survey comprising four main sections: 

Section A: CHU9D, PedsQL and EQ-5D-Y (randomised order for participants) using standard 

proxy format (proxy 1) from their perspective -paper version. 

Section B: Brief socio-demographic questions and EQ-5D (for themselves).  

Section C: EQ-5D-Y from the child's perspective (proxy 2) - paper version. 
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(6) Interviewer thanks both parent and child for participating and stops recording signalling 

end of interview. 

Following are the sections A to D that the parent will complete in a paper format.  

Section A: Parent for child 

In this section we will ask you questions about your child’s health and wellbeing. Please read 

carefully as you answer the following questions. 

The CHU9D proxy-complete version was presented here. Now removed due to copyright 

restrictions.  

The PedsQLTM Version 4.0 Short Form (Parent REPORT children for ages 8-12) was 

presented here. Now removed due to copyright restrictions.  

The EQ-5D-Y Proxy version 1 was presented here. Now removed due to copyright 

restrictions.  

Section B: About you 

We would like to ask some questions about your health, general demographic 

characteristics, and your opinion about your child.  

The EQ-5D-3L Self-complete version for adults 1 was presented here. Now removed due to 

copyright restrictions.  

1. In general, would you say your health is: 

 Excellent 

 Very good 
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 Good 

 Fair 

 Poor 

2. Are you:  

 Female 

 Male 

 Transgender Female 

 Transgender Male 

 Other 

3. How old are you? ___________ 

4. What is the postcode of the area in which you live? ___________ 

Section C: Parent as child 

In this final section of the survey, we will ask you to put yourself in your child’s shoes and 

answer similar questions, as above, about your child’s health and wellbeing. Please read 

carefully as you answer the following questions. 

The EQ-5D-Y Proxy version 2 was presented here. Now removed due to copyright 

restrictions.  

General health 
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Please tick the ONE box that you think your child would choose to describe his or her 

health state TODAY. 

In general, my health is: 

 Excellent 

 Very good 

 Good 

 Fair 

 Poor 

 

Comments 

If you have any comments that you would like to make about this questionnaire, please write 

these in the free text box below. 

 

Thank you very much for taking the time to complete this survey! 
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10.2.1.3 Additional information: 

FAQs 

Responses to give children if they ask about the following: 

1. Explain the meaning of words:  

• Once the child has begun the survey and the eye tracking has begun, minimise any 

interaction with the child. 

• It is suggested that if the respondent asks for clarification, the interviewer can 

help by re-reading the question verbatim. The interviewer should not try to offer 

his or her own explanation but suggest that the respondent uses his or her own 

interpretation. 

• If a child does ask you a question to clarify the meaning of a word in one of the 

questions, use the definitions (see appendix 2) as a guide.  

•  If the child still does not understand the meaning of the word even after you have 

tried to explain it, suggest they skip the question and move onto the next question. 

2. Child wants to move: 

• Reiterate, politely, that it would be best if he/she doesn’t move. Ask if they need 

anything that you can help with. If the child still wants to move, let the parent know 

and see if the child can come back and finish the interview. If not, end the interview.  

3. Child does not look at the screen: 

• Please gently bring back the child’s attention to the screen. You can ask the child if 

he/she is finding any difficulty and offer help.  

4. Child is distressed: 
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• Ask the child if you can help with something. If the child is unable to finish the 

interview due to distress, please end the interview. 
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10.2.2  Information sheet and consent form 

School of Nursing and Health Sciences 

GPO Box 2100 

Adelaide SA 5001 

Tel: 08 8275 2858 

Fax: 08 8275 1130  

julie.ratcliffe@flinders.edu.au 

http://www.flinders.edu.au/clinical-change/  

CRICOS Provider No. 00114A 

 

Important Information 

Assessing the validity of self vs proxy assessment of Health-Related Quality of Life in 

children - a mixed-methods study 

 

Dear Parents and children, 

My name is Julie Ratcliffe, and I am a health economist based at Flinders University. I am 

inviting all parents and children aged 6 to 12 years to participate in a research study. 

Participation in this study is entirely voluntary.   
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Purpose of the survey 

The purpose of this study is to find out more about children's health-related quality of life 

from the child's and the parent/guardian's perspective. We want to investigate children's 

abilities to self-assess their health-related quality of life using questionnaires designed for this 

purpose. In addition, this research will assess any differences between self (child) and proxy 

(parent/guardian) reporting of the child's health-related quality of life. 

If you and your child agree to participate, you both will take part in a face-to-face interview 

which will take place in a single meeting room at a central location. Your child will be asked 

to [1] complete a survey including three brief validated instruments for the measurement of 

health-related quality of life in children presented in a digital format and [2] to explain their 

responses for one of the instruments to the interviewer. This conversation will be recorded 

on a voice recorder. The survey will be presented in a digital format and completed on a 

laptop computer attached with an eye-tracking equipment. We will use the eye tracking data 

to track your child’s eye movements as they respond to the survey questions and gather 

data on how children read and respond to the survey questions.   

You will be asked to complete a similar survey in hard copy (paper and pen), including the 

same three brief validated instruments used for the measuring of health-related quality of life 

in children. The survey will also include questions about your views of your child's current 

health-related quality of life and some questions about your own quality of life. In addition, 

you will be asked to wear noise cancelling headphones whilst completing the survey so that 

you will not hear your child's responses, as both you and your child will be interviewed in the 

same room. 

In the final section of the interview, if your responses and your child’s are different, the 

interviewer will invite both you and your child to discuss them. This part of the interview will 
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only take place if your child agrees to share their responses with you. After you and your 

child discuss your answers, the interviewer will allow you to alter your responses to any of 

the questions. 

We anticipate that the survey will take between 45 and 60 minutes to complete. The survey 

will be administered at a convenient venue and time as agreed in advance with yourself and 

your child.  All interviews will be conducted according to current COVID-19 guidelines, 

including observing stipulated government social distancing guidelines and wiping and 

disinfecting of all equipment used in this study between each interview. 

Potential benefits of the survey 

The study is being funded by the Medical Research Future Fund (MRFF). The study is a 

South Australia wide study that will substantially improve the evidence base on good 

practices for the collection of health-related quality of life data from children.  It will also 

provide people working in the area of child health care services and health policymakers with 

important information about the health-related quality of life of Australian children from their 

and their parent's perspective.  

Survey Procedures 

The survey involves your child answering a set of questions about their health and their 

preferences for a series of health states. Some example questions from the survey are as 

follows: 

A. For the child 

Pain: 
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 [1] Please click next to the statement which is most like you today: 

 

 [2] Please click next to the statement which is most like you today: 

OR 

 

Please click next to the statement which is most like you today: 

[3] Please click next to the statement which is most like you today: 

 MOBILITY (walking about)  

1 I have no problems walking about 
 

 
 

2 I have some problems walking about   

 I don't have any pain today 

 I have a little bit of pain today 

 I have a bit of pain today 

 I have quite a lot of pain today 

 PHYSICAL FUNCTIONING (problems with…) Not at all 

Some- 

times 

A lot 

1 Is it hard for you to walk more than one block    

 ABOUT MY HEALTH AND ACTIVITIES 

(problems with…) 

Never Almost 

Never 

Some- 

times 

Often Almost 

Always 

1 It is hard for me to walk more than one 

block 

0 1 2 3 4 
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3 I have a lot of problems walking about 
 

 
 

 

B. For the parent 

[1] Please tick next to the statement which is most like your child today: 

Worried 

 My child doesn't feel worried today 

 My child feels a little bit worried today 

 My child feels a bit worried today 

 My child feels quite worried today 

 My child feels very worried today 

 

[2] Please tick next to the statement which is most like your child today: 

 PHYSICAL FUNCTIONING 

(problems with…) 

Never Almost 

Never 

Some- 

times 

Often Almost 

Always 

1.  Walking more than one block 0 1 2 3 4 

 

[3] Please tick the one box that you think best describes your child's health today: 

 MOBILITY (walking about) 

 He/she has no problems with walking about 
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 He/she has some problems with walking about 

 He/she has a lot of problems with walking about 

Risks or adverse effects 

This survey includes questions about how you and your child are feeling. If you or your child 

feel particularly worried, sad or anxious following completion of this survey, help is available 

to you from several free counselling services including:   

 

Kids Helpline  

Phone - 1800 55 1800 

Email - 

counsellor@kidshelp.com.au 

Website - 

www.kidshelp.com.au  

 

Lifeline 

Phone - 13 11 14 

Website – 

www.lifeline.org.au  

 

Beyond Blue 

Phone – 1300 22 4636 

Website - 

www.beyondblue.org.au  

 

 

Research Statement 

The researchers in this study will gain no direct financial benefit from this survey. 

Participation and withdrawal from the study 

You and your child's participation in this study is entirely voluntary. The study data is 

confidential and anonymous. You and your child may withdraw from participation in this 

research study at any time without any penalty. As a thank you for your time and 

participation in this research, you will be provided with an e-gift token of $90.  

Confidentiality 

You and your child will not be identifiable by name in any publication arising from the results 

of the survey.   

mailto:counsellor@kidshelp.com.au
http://www.kidshelp.com.au/
http://www.lifeline.org.au/
http://www.beyondblue.org.au/
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Data Storage 

The information collected will be stored securely on the Flinders University network 

throughout the study and will only be accessible via password protected computers. Any 

identifiable data will be de-identified for data storage purposes. All data will be securely 

transferred to and stored at Flinders University for at least five years after publication of the 

results. Following the required data storage period, all data will be securely destroyed 

according to university protocols. 

Additional information 

Should you require any further details about this survey at any time, you may contact Ms 

Diana Khanna on 04 5259 1726 or Dr Christine Mpundu-Kaambwa (08) 8201 2418 from 

Caring Futures Institute at Flinders University. 

Yours Sincerely 

 

 

 

Professor Julie Ratcliffe, Caring Futures Institute, Flinders University.  

Ms Diana Khanna, PhD student, Caring Futures Institute, Flinders University 

Dr Christine Mpundu-Kaambwa, Research Fellow, Caring Futures Institute, Flinders 

University 
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This research study has been approved by Flinders University's Human Research Ethics 

Committee (Project ID 4178). For more information regarding ethical approval of the project 

the Executive Officer of the Committee can be contacted by telephone (08) 8201 2543 or by 

email human.researchethics@flinders.edu.au 

  

mailto:human.researchethics@flinders.edu.au
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Informed consent for parents 

Flinders Thesis template 

1. Details of the interview process and any possible inconveniences and/or risks that are 

outlined in the attached information sheet have been explained to my satisfaction. 

2. I understand that: 

• My child and I may not directly benefit by taking part in this research.  

• My child and I are free to decline to answer particular questions. 

• I understand that there will be no payment to me or my child for taking part in this 

study. 

• I understand that an audio recording will be made of the session with me and my 

child. These recordings will be kept confidential. These recordings will be stored 

securely and only researchers will have access to the recordings. These recordings 

will be destroyed according to university protocols. 

• I understand that my child and I may withdraw from participation in this research 

study at any time. 

• While the information gained in this study will be published as explained, my child 

and I will not be identified, and individual information will remain confidential except 

where there is a requirement by law for it to be divulged. 

I confirm that I have read and understood the information provided. 
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I, __________________________________________________, hereby consent to my and my 

child’s participation, as requested, in the research project on assessing validity of self vs 

proxy assessment of Health-Related Quality of Life in children. 

Signed (parent or guardian’s name) ___________________    Date _________ 
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10.3 Supplementary information for Chapters 6 and 7 

10.3.1  Sample characteristics for the overall qualitative sample 

Think aloud interviews were conducted with all 85 child participants. However, data from 

only 75 children were available for analysis, as data from 10 children (12%) were lost due to 

a technical error9. Of these participants, 39 (52%) completed the EQ-5D-Y-3L interviews 

while 36 (48%) participated in the CHU9D interviews (discussed in Chapter 7). Table 6.1 

presents the socio-demographic characteristics of the overall participant sample included in 

the qualitative phase. The median age of children in this sample was 9 years (SD=4) and the 

gender distribution was relatively balanced, with 43% (n=32) being boys and 57% (n=42) 

girls. Regarding long-term health conditions, 31% (n=23) of the children were reported to 

have a long-term condition, while 69% (n=52) did not. Among the specific health conditions6 

above reported, the distribution was as follows: 9% (n=2) had attention deficit hyperactivity 

disorder, 9% (n=2) had autism spectrum disorder, 4% (n=1) had congenital heart disease, 

48% (n=11) had asthma, 17% (n=4) had dental caries, and 13% (n=3) reported sleep 

problems. In terms of general health on the SRH item, 23% (n=17) of the children rated their 

health as excellent, 52% (n=38) as very good, 21% (n=15) as good, and 4% (n=3) as fair.

 
9Occurred due to the technical failure of the recording device used by the interviewers. 
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Table 10-5 Description of participant characteristics for the overall qualitative sample. 

Variable N % 

Child age   

Mean (SD) 75 9 (2) 

Median (IQR) 
 

9 (4) 

Child gender 
  

Boy 32 43 

Girl 42 57 

Long term condition 
  

No 52 69 

Yes 23 31 

Child Health condition 
  

Attention deficit hyperactivity disorder 2 9 

Autism spectrum disorder 2 9 

Congenital heart disorder 1 4 

Asthma 11 48 

Dental caries 4 17 

Sleep problems 3 13 

Child self-rated general health 
  

Excellent 17 23 

Very good 38 52 

Good 15 21 

Fair 3 4 

Socio-economic condition according to post-code   

Relatively advantaged quintile  

(SEIFA decile 7,8,9,10) 

23 32 

Relatively disadvantaged quintile  

(SEIFA decile 1,2,3,4,5,6) 

50 68 

SEIFA= Socio-Economic Indexes for Australia  
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