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Abstract: Purpose: Evidence surrounding utilities for health states,
derived either directly from the application of preference-based
valuation methods or indirectly from the application of preference-based
quality of life instruments, is increasingly being utilised to inform the
cost-effectiveness of child health interventions. Proxy (parent or health
professional) assessments are common in this area. This study sought to
investigate the degree of convergence in childhood utilities generated
directly or indirectly within dyad child and proxy assessments.

Methods: A systematic literature review was conducted following PRISMA
guidelines. A comprehensive literature search strategy conducted across
six search engines (PubMed, Embase, Web of Science, PsychoINFO, EconLit,
CINAHL and Cochrane Library). Original peer-reviewed articles that
reported utilities derived directly or indirectly using simultaneous dyad
child and proxy assessments were extracted. Mean and median utilities,
correlation coefficients and levels of agreement were extracted,
catalogued and assessed.

Results: A total of 35 studies that reported utilities for two or more
respondent types were identified. Of these, 29 studies reported dyad
childhood self-report and proxy utilities whilst six studies reported
levels of agreement and/or correlations only without documenting overall
utilities. Proxy assessment was most often conducted by parents with the
HUI3 representing the most commonly applied instrument across a range of
health conditions. The utilities derived from child and parent proxy
assessment were bidirectional with parental proxies tending to
underestimate and health professional proxies tending to overestimate
relative to child self-reports. Inter-rater agreement between child self-
reports and parent-proxy reports were poorer for more subjective
attributes (cognition, emotion and pain), relative to physical attributes
(mobility, self-care, speech, vision) of health-related quality of life.



Conclusions: Childhood utilities derived from children or proxies are not
interchangeable. The choice of self or proxy assessor may have
potentially significant implications for economic evaluations of child
health interventions.



Response to Reviewers* (NO AUTHOR DETAILS)

Ref: SSM-D-19-01509
Dear Dr. Khadka,

Thank you for submitting your manuscript to Social Science & Medicine. We have now completed its
review and attach the comments of the reviewers. Your paper is of potential interest, however
based on the reviewers' comments, we cannot accept your manuscript in its present form. As you
will see our reviewers raised a number of suggestions for revision and clarification.

Response: We would like to sincerely thank the reviewers for their insightful comments and the
opportunity to revise the manuscript. We have addressed all the issues raised point-by-point and
have also made corresponding changes in the manuscript (please refer to marked manuscript with
track changes). We hope that you will find them satisfactory.

In this response letter,
Our responses to the reviewers’ comments are in blue

New text added in the manuscript is in green

Reviewer #1:

Comment 1: The introduction was well-researched, however the writing style was highly academic.
Much more could have been written in plain writing. Aside from the utility to the reader, this writing
approach makes it difficult to see the novelty and necessity for this research. It was not make clear
to me what gap this review is filling in the literature after a few readings of the introductory section.
If you were casually explaining the topic to an educated audience, what language would you use?
This approach needs to be utilized more in the introduction to pull in the reader.

Ans: We would like to thank the reviewer for their comments. Our intention was to frame the
introduction in a manner that provides an overview of health economic evaluation methods and
potential methodological challenges in childhood utility assessments for those readers who are
health economics novices. However, we agree that we may not have provided sufficient rationale for
undertaking the study. We have revised and recognised the material in the introduction in several
places and additionally added the following text to the introduction (refer to marked manuscript:
introduction, p3, last paragraph)

Previous studies of childhood health utilities primarily focused on specific diseases and were limited
to investigation of the independent effects of respondent type (Known et al., 2018, Pickard et al.,
2004, van Litsenburg et al., 2014). Furthermore, those studies did not assess the self-proxy
convergence (or divergence) for overall utilities and individual health domains within MAUIs or how
utilities may differ between children and proxies across disease areas. This study therefore aimed to
systematically assess the degree of convergence (or divergence) in childhood utilities generated
directly or indirectly in studies that included simultaneous dyad self and proxy (parent and/or health
professional) assessment of childhood HRQoL outcomes.

Comment 2: The methodology seems appropriately described and the review appears to be
comprehensive and well done.

Ans: Thank you.



Comment 3: The results section was comprehensive and | appreciated the subheadings, however |
thought further stratification of the studies may have been possible based on the information you
describe, perhaps by type of proxy, MAUI, or health condition.

Ans: Thank you for the comments, we have now stratified the results by types of proxies and
valuation methods. However, due to the paucity of eligible studies, further stratification by health
conditions was not deemed appropriate for drawing meaningful comparisons.

Comment 4: The discussion is great- "The findings reinforce the importance of obtaining self-reports
where possible from childhood populations (rather than relying on proxy responses) when
considering childhood HRQoL outcomes." This is the first time in the paper | felt like | understood the
"why" of the research. Subheadings are needed in the discussion to delineate the different
arguments you are making.

Ans: We have added subheadings in the discussion and re-organised it accordingly.

Comment 5: This is a category of paper | find most difficult to review. Technically, it is excellent.
There are few obvious errors to correct. The review is comprehensive, and the results substantive.
Yet, it was well after the first 2/3 of the paper that | started to understand the need for this study
and the implications of this research. Especially when talking about populations such as children,
there needs to be a deeper human element to introducing the paper and making the case for the
study. Yes, this is an academic paper, but in this type of journal we cannot forget the "social science"
part of the equation. | think if the introduction especially is revised with this in mind, it will
strengthen the overall paper and draw the reader into your work.

Ans: Please refer to our response to comment 1.

Reviewer #2: This was a very clearly written paper on a systematic review of studies measuring and
reporting health utility from both a child and proxy perspective. It is focused on understanding the
methods of measurement and the relationship between utility values derived. It represents an
enormous amount of work and a very large amount of literature reviewed. In the child health
economic evaluation research space this is a very valuable contribution and feeds into one of the
most critical areas around accurate and valid measurement of outcomes for children.

Thank you for your insightful comments and suggestions.
| have a couple of comments that might help strengthen the manuscript.

Comment 6:  Title: Consider the use of the word 'empirical’ in the title. Might it be more helpful to
the reader to highlight the systematic review methodology?

Ans: We have revised the title as follows:

“Mind the (inter-rater) gap. An investigation of self-reported versus proxy-reported assessments in
the derivation of childhood utility values for economic evaluations: A systematic review”

Comment 7: Introduction paragraph 2. The wording of the first sentence does not seem to match up
with the Chen and Ratcliffe 2015 reference. The Chen article focusses on derivation of child health

utilities largely using adult preferences whereas the sentence currently talks about most widely used
adult MAU's. Perhaps consider an alternative reference or reword the sentence to focus on children.

Response: Apologies for the oversight, a relevant reference has now been added.



Bulamu, N.B., Kaambwa, B., & Ratcliffe, J. (2015). A systematic review of instruments for measuring
outcomes in economic evaluation within aged care. Health Qual Life Outcomes, 13, 179.

Comment 8: Methods- Literature Search, first paragraph. Consider justifying why the existing
database PEDEs was not used as part of the search strategy.
http://pede.ccb.sickkids.ca/pede/index.jsp The PEDE's database states that it includes an inventory
of child health state utility weights. Consider cross checking to ensure the existing search strategy
has not missed any articles included in PEDES.

Response: We did search the PEDEs database besides the other databases mentioned in the
manuscript. In order to indicate that we searched the PEDEs database, we have added the following
text in the methods section. (refer to marked manuscript, p4, first paragraph, last two lines)

The Paediatric Economic Database Evaluation (PEDE) was also searched to identify CUAs published
between 1990 and 2016 that incorporated primary estimation of health utilities.

Comment 9: Methods- data analysis, p 5 last sentence. It would be helpful to provide more
information about the choice to categorise the studies into "cancer-related", "other" and "general
population"”. The whole review is subsequently organized around these three themes and it would
be helpful for the reader to better understand the choice and rationale for this.

Response: This categorisation was based upon the focus of the identified studies and for the
purpose of synthesising the data to extract the main findings. We have added the following text in
the paper to highlight this. (refer to marked manuscript, p6, 2" paragraph)

In order to achieve a meaningful appraisal and comparison between studies, the included studies
were categorized into three main groups based upon the prevalence of the identified health
condition(s) and perspective(s), namely cancer-related, other health conditions and general
population-related. We used the International Classification of Diseases 10 revision (ICD-10) to
aggregate samples into cancer-related and other health condition(s). Any general population sample
that acted as a control or comparative group within a study was considered as a unique sample and
classified under the ‘general population’ category.

Comment 10: The review quality appraises each article using a quality of reporting score that was
developed by the authors around the 15 extracted variables. The method for assessing quality of
reporting seems sensible and the 15 variables are key to the review. However, in Results, p 6 second
to last sentence of paragraph 1 and on a couple of subsequent occasions the language slips to 'high
quality based on our quality appraisal'. Care should be taken to ensure that when reporting that this
is specifically referred to as quality of 'reporting'.

Response: We agree and we have now changed this sentence to the following. (refer to marked
manuscript, p7, first paragraph)

“Included articles had a quality score that ranged from 11 to 13, signifying moderate to high quality
of reporting based on our quality appraisal.”

Comment 11: Study Characteristics, Page 7. Confirm if it is generally accepted clinically to refer to
LBW as a congenital disorder.

Response: We thank the reviewer for this observation. We have now deleted the words ‘low birth
weight’ to the examples provided in parentheses.



Comment 12: Study Characteristics, second paragraph page 7. The first sentence refers to 4 studies
but then only 3 references are provided.

Response: The study that was not cited is Kulpeng et al (2013). This was an oversight and has been
corrected now, thank you. (refer to marked manuscript, p8, 2 paragraph)

Comment 13: Discussion page 16, last sentence of 2nd paragraph. This sentence states 'difficulty to
pinpoint specific reasons for these findings" when talking about the difference in concordance
between physical attributes and psychosocial attributes. Then again on page 19 second paragraph
this point is taken up again but this time relating to the literature by Jardine et al 2014 providing
reasons for the distinction. Might it be worth bringing these two parts of the discussion together?

Response: We have reconciled the two paragraphs into a single paragraph as suggested. Please
refer to the marked manuscript (p18, last paragraph and p19, first paragraph)

Despite the implications for childhood healthcare decision making mentioned above, the results
from this systematic review indicated that there was no consistent pattern in direction or magnitude
of difference in the inter-rater gap (with evidence of both proxy under and over estimation relative
to children) in studies of children and adolescents with clinical conditions. However, proxy
overestimation of utilities relative to those generated by children and adolescents was clearly
evident in healthy general childhood population samples. At the attribute or dimension level, the
findings from this study concord with the wider child health and HRQol literature in that proxy
reports generally have fair to good correlations and agreement with those from childhood self-
reports for overall utilities and for physical attributes, but there is often poor agreement for
psychosocial attributes (Jardine et al., 2014). We also found that there was higher agreement
between child and proxy-reports for physical attributes (e.g., vision, ambulation, dexterity, pain) in
comparison with more subjective psychosocial attributes (e.g. emotional, cognitive) of HRQoL
(Jardine et al., 2014; Petrou, 2003; Tarride et al., 2010). Due to significant heterogeneity among the
included studies, it is difficult to pinpoint specific reasons for these findings. However, Jardine and
colleagues argue that parents are likely to be more perceptive to large effects on their children’s
functioning that they can observe day-in and day-out and might not have direct insights into the
emotional and psychological well-being of their children (Jardine et al., 2014). Another important
issue to highlight is the source of values for the utility algorithms of contributing MAUIs. With the
exception of a study in children with asthma that used the PAHOM (a disease-specific MAUI) (Gerald
et al., 2012), all other studies used tariffs derived from adults. This demonstrates that there is a
widespread and continued use of adult algorithms to estimate childhood utility values despite clear
evidence to suggest that young people value identical health states differently to adults (Brazier et
al., 2017; Ratcliffe et al., 2012). As mentioned above, these utility divergences may be sufficient to
influence reimbursement decisions and healthcare policy (Ratcliffe et al., 2012). Further studies to
derive childhood-specific MAUIs and scoring algorithms are required to address this critical issue.

Comment 14: Minor: Page 18, end of first paragraph there is a dash that looks inadvertent

Response: Corrected.



Comment 15: Concluding paragraph. The conclusion states that the two different viewpoints should
be treated as complementary. Might it be worth saying that the child perspective is preferred if one
can ensure it is validly and reliably captured? Then in cases where that is not possible proxy
measurement is needed and to understand how the responses will then be different. The final
sentence reads 'it is imperative that researchers reflect alterative perspectives in their utility
assessments..." Do the authors really want to recommend the measurement of both perspectives
always, or would they rather recommend a place for each and for acknowledging and understanding
differences in the results that this will generate?

Response: Thank you for raising this important point. Our intention is not to recommend that proxy-
reports should always be collected in parallel to child self-reports. However, we also want to
highlight that in those circumstances when child self-reports are not possible or not reliable, proxy-
reports do have a value. In response to the reviewer’s suggestions, we have revised the conclusions
as follows. (refer to marked manuscript, p23, conclusions)

“Utility assessments obtained from children and adolescents, and their corresponding proxies,
should be viewed as complementary, rather than necessarily interchangeable. When possible, self-
reported utility assessments are preferred over those from proxies if one can ensure that they are
valid and reliably captured. In cases where that is not possible, both sets of assessments should be
considered in clinical practice and policy settings, including those informing cost-effectiveness based
decision-making, and those reports should be interpreted separately. A key finding from this review
is that differences exist between utilities elicited via child self-report and their proxies. However, the
direction of such differences was not homogeneous. We observed no clear pattern in the inter-rater
gap both in terms of the magnitude and/or direction of differences in utilities across valuation
methods. The paucity of identified studies and the heterogeneity of methods used further
complicated the synthesis of findings. In conclusion, we acknowledge that there is a place for both
self and proxy-reported assessments and the inclusion of both set of assessments may in turn
provide greater insight into predictors of utility values and relationships between values generated
by different respondent types.”

Comment 16: Figure 1. Is it possible to place a N on the individual reasons for full text exclusion?
Noting that often there are multiple reasons for excluding a single article, but one prominent reason
is often selected for each article.

Response: Unfortunately, we did not keep the record of numbers for the individual reasons for study
exclusion at the full-text stage. This is because the PRISMA guideline (point 17) recommends giving
reasons for exclusions at each stage but does not additionally require disaggregating numbers of
exclusions by reason. We acknowledge that this as a limitation of our review process, though it
should not affect the results and conclusion of the research. We have added the following in the
limitation section. (refer to marked manuscript, strengths and limitations)

Another limitation of our review process was that we have not provided numbers for the individual
reasons for study exclusion at the full-text stage (Figure 1). However, this should not affect the
results and conclusions of our study. The PRISMA guideline (point 17) also recommends giving
reasons for exclusion at each stage, but does not ask for disaggregation by reason.



Comment 17: Table 1. With the formatting of this table it was difficult to follow the subheadings in
both description 1 and 2 columns.

Response: We have reformatted Table 1 as recommended by the reviewer so that it is easier to
follow.

Comment 18: Table 2. Table 2 summarises the agreement methods used in the column 'results
reported'. Could this also be summarized in the text? i.e. how many studies used each method to
reflect agreement between proxy and self-report (ICC, Kappa, mean difference etc)

Response: We have now added the following in the text. (refer to marked manuscript, p8, 2™
paragraph)

Of those studies that reported levels of agreements and co-relations with (16 studies) and without (6
studies) utilities, 6 studies used Kappa, 9 studies used intra-class correlations (ICC) and 12 studies
used correlations coefficients (Table 2 and 3).

Comment 19: Once again, this was a really well written paper on a critical topic for child health
economic evaluation. Reconciling differences in child versus proxy measurement is a core problem
for advancing methods in this sub-discipline. This paper represents an important advance in
understanding existing utility measurement literature.

Thank you.
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*Abstract

Abstract

Purpose: Evidence surrounding utilities for health states, derived either directly from the application
of preference-based valuation methods or indirectly from the application of preference-based
quality of life instruments, is increasingly being utilised to inform the cost-effectiveness of child
health interventions. Proxy (parent or health professional) assessments are common in this area.
This study sought to investigate the degree of convergence in childhood utilities generated directly
or indirectly within dyad child and proxy assessments.

Methods: A systematic literature review was conducted following PRISMA guidelines. A
comprehensive literature search strategy conducted across six search engines (PubMed, Embase,
Web of Science, PsychoINFO, Econlit, CINAHL and Cochrane Library). Original peer-reviewed articles
that reported utilities derived directly or indirectly using simultaneous dyad child and proxy
assessments were extracted. Mean and median utilities, correlation coefficients and levels of

agreement were extracted, catalogued and assessed.

Results: A total of 35 studies that reported utilities for two or more respondent types were
identified. Of these, 29 studies reported dyad childhood self-report and proxy utilities whilst six
studies reported levels of agreement and/or correlations only without documenting overall utilities.
Proxy assessment was most often conducted by parents with the HUI3 representing the most
commonly applied instrument across a range of health conditions. The utilities derived from child
and parent proxy assessment were bidirectional with parental proxies tending to underestimate and
health professional proxies tending to overestimate relative to child self-reports. Inter-rater
agreement between child self-reports and parent-proxy reports were poorer for more subjective
attributes (cognition, emotion and pain), relative to physical attributes (mobility, self-care, speech,

vision) of health-related quality of life.



Conclusions: Childhood utilities derived from children or proxies are not interchangeable. The choice
of self or proxy assessor may have potentially significant implications for economic evaluations of

child health interventions.

Key words: Childhood, Quality of Life, Self-reports, Proxy-reports, multi-attribute instrument, direct

valuation methods, Health Economics






Highlights (for review - NO AUTHOR DETAILS)

Highlights
* Differences exist between utilities elicited by childhood self-reports and their corresponding
proxies with no clear direction of such differences.
*  Utility assessments obtained from children and their proxies, should be viewed as
complementary, rather than necessarily interchangeable.
» Studies should provide greater insight into predictors of utility values and relationships

between values generated by different respondent types to reflect alternative perspectives.



*Revised manuscript with tracked changes (EXCLUDING AUTHOR DETAILS)
Click here to view linked References

Introduction:

Evidence from economic evaluations is increasingly used internationally to inform decisions about
how to allocate scarce resources across health and social care systems (Karnon et al., 2018; Stevens
& Ratcliffe, 2012). Health economists use a number of approaches for conducting such economic

evaluations with cost-utility analysis (CUA) being a widely used approach. CUA-isrecemmended-for

valuation—of health-related—guality—of life {HRQobL)represents—the-Within cornerstone—of CUA,

whereby-outcomes are typically captured and reported in terms of quality-adjusted life years (QALYs).
The QALY combines health-related quality of life and length of life into a single metric by applying
where-preference-based weights (or health utilities) that are typically represented on a cardinal
scale anchored at “0” (representing being dead) and “1” (representing full health) are-used to value

health-related quality of life outcomes experienced at different time intervals.

A widely used approach for calculating utilities within the context of CUA is the use of multi-attribute
utility instruments (MAUIs), the most well-known and widely applied of which in adult populations is

the EuroQol (EQ-5D) (Bulamu et al., 2015)-. All MAUIs rely on an indirect method for estimating

health utilities, comprising two distinct elements. Firstly, a descriptive system for the measurement

of HRQoL using self or proxy completion. Secondly, a preference-based scoring algorithm (or tariff)

for generating utilities for each of the health states defined by the descriptive system. The scoring

algorithm is typically derived using economic modelling of general population values for a sub-set of

health states defined by the descriptive system. In recent years, in the context of economic



http://ees.elsevier.com/ssm/viewRCResults.aspx?pdf=1&docID=67701&rev=1&fileID=1000836&msid={37E9D9DE-DDBF-4CDA-AA0D-E3462D878F8A}

evaluation of child health programmes, several MAUIs have gained prominence specifically for
application in children and adolescents. The Health Utilities Index Mark Il and Ill (HUI2 and HUI3) are
the most well established instruments in this regard, and other instruments that have been applied
in childhood populations include the Child Health Utility 9D (CHU9D), Quality of Well-Being Scale
(QwB), EQ-5D Youth version (EQ-5D-Y), Adolescent Health Utility Measure (AHUM), Assessment of
Quality of Life 6D (AQoL-6D), and Seventeen-dimensional measure of Health-related Quality of Life
(HRQoL-17D). These instruments may be categorised into childhood-specific (i.e. specifically
developed and designed for application in children, e.g. CHU-9D, HUI2&3, AHUM) or non-childhood-

specific (i.e. instruments originally designed for application with adults but later modified for use in

children, e.g. QWB, EQ-5D-Y, AQolL-6D, HRQoL-17D) (Chen & Ratcliffe, 2015). Al-MAHs+ely-on—-an

The other approaches to eliciting utility values are direct valuation methods in which respondents
are asked to value their own and/or hypothetical health state/s, or in the case of proxy assessment
are asked to value the health state under consideration from the perspective of a target individual
using scaling or choice-based techniques, such as the visual analogue scale (VAS), standard gamble
(SG) or time trade-off (TTO) (Arnold et al., 2009). The appropriateness of applying direction valuation
methods in children has been questioned by several researchers who note that children may not
have the cognitive abilities to evaluate their own or hypothetical health states on the basis of risk of
death (SG) or period of life (TTO) (Ratcliffe et al., 2015; Thorrington & Eames, 2015). More generally,
young children in particular are likely to lack the required linguistic skills to articulate their

preferences for health states using complex concepts of gain and loss in health economic terms.



In applying preference-based approaches to the measurement of HRQoL, self-report even—frem

ehildren-is considered preferable whereever possible, including in child populations (Brazier et al.,

2017). However, the psychometric literature suggests that during the early stages of childhood in
particular, cognitive and communication competencies are likely to constrain the potential for self-
report (Eiser & Morse, 2001; Matza et al., 2013; Stein & Jessop, 1990). Researchers working in this
context therefore face the challenge of identifying appropriate age and cognition levels for eliciting
self-reported descriptions of HRQoL from children. As a consequence, proxy (parent and/or health
professional) reports are often used in lieu of child self-reports despite the fact that self-assessment
is generally considered preferable for health economic assessments (Otero et al., 2013). Whilst it has
been reported in the HRQoL literature that proxy reports (in particular from parents) may under-
estimate more objective aspects of children’s’ functioning relative to child self-reports (Vetter et al.,
2012; Youssef et al., 2006), empirical investigations have largely overlooked the implications for
economic evaluations and health technology assessments reliant on utilities (Otero et al., 2013).
Beyond the descriptive task, alternative sources of values for descriptions of childhood HRQolL
outcomes, whether applied within direct or indirect measurement approaches, may also generate
discrepancies in utilities (Petrou, 2003). -Consequently, discrepancies between different type of
respondents in the description and/or preference-based valuation of childhood HRQoL outcomes

have potential implications for the findings of economic evaluations of child health programmes.

Previous studies of childhood health utilities primarily focused on specific diseases and were limited

to investigation of the independent effects of respondent type (Kwon et al., 2018; Pickard et al.,

2004; van Litsenburg et al., 2014). —Furthermore, those studies did not assess the self-proxy

convergence (or divergence) for overall utilities and individual health domains within MAUIs or how

utilities may differ acress—disease—areas—between children and proxies across disease areas. This

study therefore aimed to systematically assess the degree of convergence (or divergence) in
childhood utilities generated directly or indirectly in studies that included simultaneous dyad self

and proxy (parent and/or health professional) assessment of childhood HRQoL outcomes.



Methods

Literature search

The primary objective of this systematic review was to conduct a comprehensive systematic review

of primary utility data for childhood conditions with the-research-guestion-of-thea specific focus on

child-proxy dyad comparisons. The time horizon for this review was-covered articles published online
before 30™ June 2017. The same-—comprehensive-literature search strategy and search terms were

mirrored those for a previousapphed systematic review and meta-analysis of primary utility data for

childhood conditions. (Kwon et al., 2018)- The search terms (Appendix 1) were applied in six

different online databases (PubMed, Embase, Web of Science, PsycholNFO, EconlLit, CINAHL and

Cochrane Library). The Paediatric Economic Database Evaluation (PEDE) was also searched to

identify CUAs published between 1990 and 2016 that incorporated primary estimation of health

utilities.

We searched for original peer reviewed articles that reported dyad childhood self- and proxy (adult
parent and/or health professional) measured utilities, which were elicited at the same time point
using direct or indirect methods. For the sake of completeness, articles reporting VAS scores were
also included although it is acknowledged that some disagreement exists in the literature about the
validity of VAS scores for reflecting health state preferences (Brazier et al., 2017; Parkin & Devlin,
2006). Primary studies reporting mean or median utilities, correlations and levels of agreement for
child-proxy dyads with an identifiable health condition or descriptor were included. We excluded
review articles and articles published in languages other than English. We also excluded articles
reporting: (i) single- or multi-attribute utilities generated by direct or indirect valuation methods
from a single respondent type, e.g. either children or parents alone; (ii) frequency distributions for
single-attribute levels but not single- or multi-attribute utilities generated by indirect valuation
methods; and (iii) utilities for combined samples of children and proxies (e.g., combined but not

disentangled child-parent assessments).(Billson & Walker, 1994; Felder-Puig et al., 2000) Similarly,



studies reporting utilities for mixed populations (i.e. combined values for general population and
clinical groups combined), where utilities could not be attributed to a single identifiable group, were

also excluded.

Data extraction

The initial screening of the titles and abstracts identified by the literature searches was carried out
by two independent reviewers (J Khadka and J Kwon) with disagreements referred to a third
reviewer (SP) for the final assessment for inclusion. Two reviewers (J Khadka and J Kwon)
subsequently reviewed all articles that met the criteria for inclusion in the full article review (Figure
1). At this stage, a fourth reviewer (JR) independently reviewed 25% of articles to confirm decisions
to include or exclude based upon the specified criteria. All the authors discussed in detail and agreed
on inclusion of the final eligible articles. From each article that met our inclusion criteria, we
extracted the following information using a proforma detailing bibliographic information, study
design, study setting, valuation method, scoring algorithm/s applied to MAUIs (including source
population and valuation method), respondent types, administration mode, sample target age(s),
whether the health state/s under consideration were experienced and/or hypothetical, sample
size(s), geographic setting, utility or VAS scores (including central statistics and measures of
variability), response quality, statistical method(s) for analysing utilities and any methodological
concerns reported by the study authors. A more detailed description of the extracted 15 variables is
presented in Appendix 2. An overall reporting quality score was calculated by assigning a point to the
reporting of each of these characteristics (15 is the maximum score indicating the highest quality),
with the total aggregated points interpreted as the overall reporting quality score (Kwon et al.,

2018). All data were entered into an Excel database.

Data analysis

We utilised narrative synthesis to describe the findings of the review. Narrative synthesis is a widely

applied method in systematic reviews to synthesise findings from multiple studies where meta-



analysis is not possible due to a high level of heterogeneity in the contributing evidence (Campbell et
al., 2018). Narrative synthesis is particularly useful when analysts rely on the use of words and text
to summarize and explain the findings of the synthesis into a coherent textual narrative. This
approach involves critical appraisal of the characteristics of the study sample and defining statistical
data and study findings using graphs, structural tabulations and using textual narratives to “tell the
story” of the findings. This systematic review follows the guidance for narrative synthesis initially
produced by the UK’s Economic and Social Research Council (Campbell et al., 2018; Popay et al.,

2006).

In order to achieve a meaningful appraisal and comparison, the included studies were categorized

into_three main groups based upon the prevalence of the identified health condition(s) and

perspective(s), namely cancer-related, other health conditions and general population-related. We

used the International Classification of Diseases 10 revision (ICD-10) to aggregate samples into

cancer-related and other health condition. Any general population sample that acted as a control or

comparative group within a study was considered as a unique sample and classified under the

‘general population’ category.

Results

The literature search resulted in 63,733 individual articles (Figure 1). A total of 29,025 articles were
excluded following deduplication. A further 34,041 articles were excluded at the title and abstract
review stage. The main reasons for exclusion at this stage were focus on adult populations only,
articles that did not report primary evidence, inaccessible articles and articles published in a
language other than English. A total of 667 articles met the criteria for full article review. A detailed
review at this stage further excluded 632 articles, primarily because the articles reported utility
values for one respondent type only (either child self-report or proxy report) (Figure 1). Other

reasons for exclusion at the full article review stage included methodological studies without



evidence directly relevant to this review, and only combined child and proxy utility data provided.
Finally, data were extracted from 35 articles, of which 32 articles reported utilities generated from
the application of MAUIs and 3 articles reported direct valuation methods. Included articles had a
quality score that ranged from 11 to 13, signifying moderate to high quality_of reporting based on
our quality appraisal. Of the 32 articles reporting utilities generated from the application of MAUIs,
29 articles (91%) reported dyad child and proxy-reported overall utilities (Table 1) and three articles
(9%) reported only single-attribute utilities (Belfort et al., 2011; Fluchel et al., 2008; Fu et al., 2006)

(Table 3) .

Types of valuation methods used

Six different types of MAUIs were represented in the included studies, namely HUI2, HUI3, EQ-5D,
QWB, PAHOM and an unnamed utility instrument. The HUI3 (22 out of 32 studies) and variants of
the VAS (n=10 studies, including EQ-5D VAS and EQ-5D-Y VAS) represented the most common
indirect and direct methods used to generate utilities, respectively. As HUI2 and HUI3 have
independent but complimentary descriptive systems, the HUI2 was mostly reported alongside the
HUI3 within the same study (n=10 articles) and both instruments, whilst used predominantly in
studies of cancers, were also applied in other health conditions and samples of the general
population. In contrast, none of the identified studies that used the EQ-5D/-EQ-5D-Y and other
MAUIs focussed on cancers (Table 1). The review included the use of only one condition-specific

MAUI, the Paediatric Asthma Health Outcome Measure (PAHOM)(Chiou et al., 2005).

Study characteristics

Studies were initially grouped into those related to cancer (Table 2) and other health conditions
(Table 3). In two studies, participants with cancer represented only a small proportion of the total

study samples and they were therefore grouped with etherstudies in Table 3 covering other health



conditions (Morrow et al., 2012; Sung et al., 2004). Of the 10 articles focused exclusively on cancers,
seven were conducted with cancer survivors and three were conducted with patients with active
cancers. Studies in cancers included participants with a variety of cancers, with brain cancer being
the most common form of cancer reported (Table 2). Similarly, a wide range of health conditions
were reported in the other health conditions group, including congenital disorders (lew-birth-weight;
cystic fibrosis, fragile x-syndrome), chronic conditions (diabetes, asthma), acute health conditions

(sever bacteraemia, pelvic inflammatory diseases), and behavioural disorders.

Studies mostly reported mean or median utilities with only four studies reporting mean differences
without reporting means and/or medians for each cohort (Fluchel et al., 2008; Fu et al., 2006;

Kulpeng et al., 2013; Robertson et al., 2017) (Table 2 & 3).- Of those studies that reported levels of

agreements and co-relations with (16 studies) and without (6 studies) utilities, 6 studies used Kappa

statistics, 9 studies used intra-class correlations (ICC) and 12 studies used correlation co-efficients

(Table 2 and 3). Many studies did not report the age range for the childhood sample that provided

self-reports. Of those studies that reported age ranges, the minimum age of the childhood sample
was 6 years (Glaser et al., 1999) and maximum was 18 years (Morrow et al., 2012; Sung et al., 2004).
When comparing age groups, studies that reported on the application of direct valuation methods
(e.g. VAS, SG, TTO) were all administered to adolescents (aged 13-17 years) and the mode of
administration was exclusively face-to-face interviews. In contrast, MAUIs were administered in both
children aged <12 years and adolescent samples. Types of proxyies used varied and included
parents, caregivers and health professionals (doctors, nurses, physiotherapists). Notably, the
majority of the identified studies (n=31) used parents and/or caregivers as the primary proxy
group(s). Only two studies (Barr et al., 1999; Vermeulen et al.,, 2017b) exclusively used health
professionals as the proxy group, whilst in other studies health professionals were included
alongside parents and/or caregiver perspectives (Table 2 and 3). Face-to-face interview was more

commonly used as the primary mode of administration relative to self-administered survey. Across



the modes of administration, face-to-face interviews had the highest rates of completion whereas

online surveys generally had poor response rates (Table 2 & 3).

In comparison to studies on other health conditions (Table 3), studies in cancers (Table 2) were
generally based upon smaller sample sizes. All studies applying MAUIs used scoring algorithms
derived from general adult populations with the exception of two studies that used the PAHOM and
EQ-5D-Y (Gerald et al.,, 2012; Gusi et al., 2014) that applied scoring algorithms derived from
childhood populations. Most of the studies that used the HUI2 and HUI3 applied scoring algorithms,
based upon the preferences of adults, specifically, the HUI2 utilities were originally -obtained from
Canadian parents who were asked to imagine themselves as 10 years children when valuing the
states whilst HUI3 utilities were obtained from the members of the general Canadian population
(Horsman et al., 2003). In terms of quality of reporting, all studies included in this systematic review
scored between 11 and 13 points out of the maximum score of 15, indicating good _reporting quality

according to our quality appraisal criteria (Appendix 1).

For the studies reporting utilities with a health condition, inconsistency in the direction of
discrepancy in inter-rater gap between child-proxy dyads was evident, with proxy underestimation
(Barr et al., 1999; Baumann et al., 2016; Brunner et al., 2004; Bull et al., 2014; Chevreul et al., 2016;
Morrow et al., 2012; Penn et al., 2011; Saigal et al., 1999; Sung et al., 2004; Verrips et al., 2001),
overestimation (Belfort et al., 2011; Chadha et al., 2010; Czyzewski et al., 1994; Fu et al., 2006;
Glaser et al., 1999; Iskrov et al., 2015; Lee et al., 2011; Robertson et al.,, 2017; Vermeulen et al.,
2017a; Wolke et al., 2013) or comparable results (Bull et al., 2014; Cheng et al.,, 2011). Health

condition-specific appraisals are detailed below.

Appraisal of cancer-related studies

Types of proxies



Generally, parents or caregivers of children and adolescents with cancers generated lower utilities
(indicating more significant health impairments) relative to child self-reports. The magnitude of this
difference in utilities was significantly higher for children with severe health conditions and/or in
receipt of aggressive cancer treatment (Bull et al., 2014). For children and adolescents with mild
cancers, the difference in overall utilities between self and parent proxy-reports ranged from 0 to
0.02 (relative to child self-report), but for severe cancers parents generated utility values for their
children that were up to 0.17 lower relative to child self-reports (Bull et al., 2014; Fluchel et al.,
2008). In terms of differences in single-attribute utilities between child-proxy pairs, parents and
carers significantly underestimated utilities for psychological attributes (emotion and cognition) in
contrast to physical function attributes (ambulation, dexterity, vision, hearing, speech) of the HUI3
(Fluchel et al., 2008; Penn et al., 2011). Similarly, nurses acting as proxies for children in their care
generated similar patterns of underestimating single-attribute utilities for psychological attributes of
the HUI3 (Barr et al., 1999). In terms of other proxy groups, assessment of HRQoL by health
professionals, particularly treating physicians, generated significantly higher overall HUI3 utilities, up
to 0.17 higher, relative to child self-reports (Fu et al., 2006; Glaser et al., 1999)-indicating-less-severe

Multi-attribute Utility Instruments

Both children and adolescent self-reports and their corresponding proxy-reports generated higher
utilities using the HUI3 when compared to the HUI2 (Fu et al., 2006; Glaser et al., 1999). The
magnitude of the mean differences between child self-reports and proxy-reports was generally
higher using the HUI3 than for the HUI2 for parent-child dyads (HUI3, 0.08 to 0.09 vs HUI2, 0.03 to
0.06) (Fu et al., 2006; Glaser et al., 1999), physician-child dyads (HUI3, 0.16 to 0.17 VS HUI2, 0.07 to
0.11) (Fu et al., 2006; Glaser et al., 1999), nurse-child dyads (HUI3=0.22 vs HUI2, 0.12) (Barr et al.,

1999) and physiotherapist-child dyads (HUI3, 0.10 vs HUI2, 0.05) (Glaser et al., 1999).
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For both the HUI2 and HUI3, several studies have reported moderate to high levels of agreement

between proxy-reports and child-reports on multi-attribute utilities, as well as single-attribute
utilities for physical attributes within HUI classification systems (Banks et al., 2008; Barr et al., 1999;
Fluchel et al., 2008; Fu et al., 2006; Glaser et al., 1999). The correlations between proxy and child-
reports were also generally reported to be high for multi-attribute utilities and single-attribute
utilities for physical attributes of the HUI3 (Penn et al.,, 2011). In contrast, for psychological
attributes (sensation, emotion, cognition), correlations and levels of agreement based on child and
parent-proxy reports tended to be lower (Table 4). Interestingly, for the pain attribute within HUI
classification systems, there was moderate to high agreement in utility outcomes based on child self-
reports and all proxy-reports with the exception of two studies that reported proxy generated
single-attribute utilities correlated poorly (Fu et al 2006, proxy= physicians ;ICC=0.08 and Penn et al
2011, proxy= parents, Spearman’s rho=0.20) with those from child self-reports (Fu et al., 2006; Penn

et al., 2011).

Direct valuation methods

Cheung and colleagues used several direct valuation methods (including VAS and TTO) in

adolescents that developed febrile neutropenia following cancer treatment. The study revealed that

parent proxy-reports tended to underestimate utilities relative to child self-reports. (Cheng, et al.

2011)- Only one study disaggregated utility values by level of cancer severity; it reported that disease
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severity was associated with increased divergence in utilities between those generated by proxy and

child-self reports. (Bull, et al. 2014)- We did not find any other study to back-up these findings.

Appraisal of studies in other health conditions

Studies relating to other health conditions used a range of MAUIs (HUI2, HUI3, EQ-5D-3L, EuroQolL-
5D-5L, EuroQolL-5D-Y, QWB and PAHOM) as well as vignettes for hypothetical health states. Similar
to the studies in cancers, the HUI3 (13 studies) was the most commonly applied instrument in other
health conditions, followed by variants of the EQ-5D. The utility values derived from child self-
reports and parent proxy-reports in other health conditions were bi-directional, with parent proxies
generally more likely to underestimate than overestimate utility values relative to those from child
and/or adolescent self-reports. The magnitude and direction of differences in utilities between
proxy-child dyads was varied by a range of factors including the type of health condition (chronic vs

acute), severity of health condition, mode of administration and age of the childhood sample.

Types of proxies

Studies by Bauman et al (2016) and Verrips et al (2013) in adolescents that were born preterm
and/or at very low birth weight reported that parent proxies underestimated multi-attribute utilities
and single-attribute utilities for the HUI3 relative to child self-reports (Baumann et al., 2016; Verrips
et al., 2001). Comparing modes of administration, face-to-face administration yielded similar utility
values between child-parent dyads, whilst for postal surveys and telephone interviews parent
proxies generated higher utility values for their children relative to child self-reports (Verrips et al.,
2001). In one recent study, adolescents (>12 years) who were born preterm and/or at low birth
weight generated significantly lower HUI3 multi-attribute utility values for their health states than
proxy-reports by their parents (Wolke et al., 2013). Using a direct valuation approach, Saigal et al
(1999) demonstrated that parents overestimated utility values for vignettes of four hypothetical
health states compared to child valuations, whereas health professionals underestimated utility

values for two hypothetical severe health states, but overestimated for two less severe health states
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(Saigal et al., 1999). In a separate study of children and adolescents with serious behavioural
disorders, health professionals overestimated but parents underestimated utility values based on

the EQ-5D-3L relative to child and adolescent self-reports (Vermeulen et al., 2017a).

Multi-attribute Utility Instruments

For one congenital health condition (Spina bifida), parents underestimated multi-attribute utilities
values based on the HUI3 relative to child self-reports (Sims-Williams et al., 2017). In cystic fibrosis,
parents significantly overestimated utilities based on both the QWB (Czyzewski et al., 1994) and the
EQ-5D-3L (Iskrov et al., 2015) relative to child self-reports. Similarly, Chevereul et al (2016) reported
that caregiver proxy-reports generated significantly higher utilities (by 0.26 when assessed with the
EQ-5D-3L) relative to child self-reports in a study of children and adolescents living with Fragile X

syndrome (an inherited genetic disease) (Chevreul et al., 2016).

In obese children and adolescents who were at risk of developing diabetes or with diabetes, parents
overestimated utilities both on the HUI3 and EQ-5D-Y (Lee et al., 2011; Rhodes et al., 2011;
Robertson et al., 2017). Hanberger et al (2009) reported similar HUI3 utilities based on parent
proxy-reports and self-reports in adolescents with type | diabetes (Hanberger et al., 2009). Parents
of asthmatic adolescents underestimated overall utilities based on a condition-specific preference-
based instrument (PAHOM). Notably, the PAHOM estimates utilities based on tariffs derived from a

childhood population (Gerald et al., 2012).

Studies in a range of chronic health conditions that used variants of the HUI also reported that
parents tended to underestimate utility values for their children relative to child self-reports
(Brunner et al., 2004; Brunner et al., 2003; Morrow et al., 2012; Sung et al., 2004). When comparing
the HUI2 and HUI3, parents generated accentuated underestimates of multi-attribute utilities for the
HUI3 (lower by as much as 0.13) than for the HUI2 relative to child self-reports (Morrow et al., 2012;

Sung et al., 2004).
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Among adolescents with acute health conditions (e.g. severe bacteraemia), Kulpeng and colleagues
reported that child self-reports generated higher utilities using both the HUI2 and HUI3, but lower
utilities using the EQ-5D-3L, in comparison to those from carer proxy-reports (Kulpeng et al., 2013).
In a randomized controlled trial in which Vermueulen and colleagues compared a new intervention
(multi-systemic therapy) versus treatment as usual for anti-social behavioural disorders (Vermeulen
et al., 2017c), parent proxy estimated utilities for the EQ-5D-3L demonstrated improvements over
time for both types of interventions evaluated, whereas adolescent self-reported utilities

demonstrated improvements over time for one intervention only (multi-systemic therapy) (Table 5).

Generally, the correlations and levels of agreement between child-proxy dyads for overall utilities

and for psychological attributes (emotion, cognition, pain) were low whereas the relationships were

found to be moderate to high for attributes of physical functioning (for all types of MAUIs and prox

types) (Table 5).

Direct valuation methods

For the extracted articles including direct valuation methods, parent proxy-reports generated
significantly higher utilities using the VAS, TTO and SG elicitation methods relative to self-reports

from adolescents (Brunner et al., 2004; Brunner et al., 2003; Lee et al., 2011; Sung et al., 2004; Trent

et al., 2011).

Appraisal of studies in general populations
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With the exception of two studies conducted exclusively in school-settings (Gusi et al., 2014, Jelsma
& Ramma, 2010), the remaining six studies identified by the review utilised general population or
convenience samples of healthy children and adolescents as controls or comparator groups to
compare against children and adolescents living with health conditions (Table 6). For both direct and
indirect methods, parents and carer proxies of children and adolescents from general population
samples generally overestimated or generated similar multi-attribute and single-attribute utilities
relative to children and adolescent self-reports (Table 6) (Baumann et al., 2016; Belfort et al., 2011;
Gusi et al., 2014; Jelsma & Ramma, 2010). An exception was the study by Belfort and colleagues
(2011) in which parents underestimated on one HUI3 attribute (pain) relative to adolescents aged 12
years and over (Belfort et al., 2011). Similar to this finding, parent proxies of children and
adolescents who were used as controls or comparative samples in two separate studies of cancers
also tended to overestimate utilities relative to children and adolescent self-reports (Fluchel et al.,
2008; Penn et al., 2011). In a comparable to studies involving children with health conditions,
correlation and agreement levels between proxy-self dyads were found to be moderate to high
(Fluchel et al., 2008; Penn et al., 2011) overall and for physical attributes, but poor for more

subjective attributes (such as emotion and pain) (Gusi et al., 2014).

Discussion

This article systematically reviews published studies reporting childhood utilities generated directly
or indirectly from child and proxy (parents, carers or health professionals) dyads. Overall, this review
demonstrates that discordance exists between self and proxy-reported utilities, and-singleatiribute
utilitiesinthe case of MAUIs suggesting different perspectives on descriptions and/or valuations of
childhood health states.

Comparison with other studies
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The findings reinforce the importance of obtaining self-reports where possible from childhood
populations (rather than relying on proxy responses) when considering childhood HRQoL outcomes.
Meeting this prerogative is nevertheless constrained by the practical difficulties in obtaining self-
reports from certain childhood groups such as infants and very young children, children with not yet
fully developed cognitive abilities and self-perception and those with intellectual disabilities. Caution
is therefore required before using child self-reports as the main benchmark for comparison with
proxy report (Wolke et al., 2013; Youssef et al., 2006). The [titerature is not yet completely clear as
to which part of the child-proxy dyad should be considered as a reference measurement to which
the other part should be compared (Eiser & Morse, 2001; Petrou, 2003; Ratcliffe et al., 2012).
However, insofar as different health utilities have a non-trivial impact on the outcome of cost-utility
analyses evaluating childhood healthcare programmes and thereby on healthcare resource
allocation, it is important to understand any consistent pattern in divergence between child self-
reports and proxy-reports. An analogy can be made to previous analyseis of divergent CHU9D utility
outcomes by adolescent- or adult-derived tariff sets apphied-(Ratcliffe et al., 2012): the authors in
that study noted the difference in utility may be significant enough to have an impact on health care
policy. Therefore, analysts conducting primary collection of childhood health utilities or secondary
analysis using the utilities must similarly be aware of the impact that respondent type (in addition to
valuation method and tariff set) could have on overall utilities and MAUI-derived single-attribute
MAUEscores. Despite this, there is currently little guidance from national health technology
assessment agencies on the appropriate use of self- and proxy-reports of childhood health utilities,
and most attention is placed on valuation method used. For example, NICE in the-JkEngland
recommends the use of the EQ-5D-Y for children aged 7-12 years without specifying the appropriate
respondent type (National Institute of Health and Care Excellence, 2013). The 2016 US Panel on
Cost-effectiveness in Health and Medicine mentions HUI2/3, EQ-5D-Y and CHU9D, again without

specifying the preferred respondent type (P.J. Neumann et al., 2016 ).
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This study is the first to systematically document the convergence (or lack of) in overall utilities and
single-attribute scores (within MAUIs) for childhood health states and how this may vary by different
diseases areas {includingor in general childhood population sampleshealth). Previous systematic
reviews of primary studies measuring childhood health utilities focused on specific diseases. For
example, van Litsenburg and colleagues document-the health utilities for active acute lymphoblastic
leukaemia patients and survivors and categorise the overall utilities by respondent type (self-report
and parent-, nurse- and physician-reports) (van Litsenburg et al., 2014). Their study does not
however document the divergence in single-attribute scores within the HUI2 and HUI3 despite
significant disparity in self-proxy divergence by different health domain (see Tables 3 and 4). The
review by Pickard and colleagues similarly focus on acute lymphoblastic leukaemia and cover both
preference-based and non-preference-based HRQolL measures (Pickard et al., 2004). Likewise,
reviews by Kua and Davis (Kua & Davis, 2016), Janssens and colleagues (Janssens et al., 2016) and
Brown and colleagues (Brown et al., 2018) focus on childhood asthma, neurodisability (assessed by
preference-based and non-preference-based instruments) and childhood obesity, respectively,
without concentrated attention on self-proxy dyad divergence. The review by Jardine and colleagues
compares child self-reports and proxy-reports for both preference-based and non-preference-based
instruments, but restricts the focus to congenital health conditions (Jardine et al., 2014). Moreover,
the review by Noyes and Edwards covers all childhood health conditions and reports self-proxy dyad
divergence measured by ICC and Kappa statistics but restricts attention to studies using EQ-5D
despite the much more widespread use of MAUIs such as HUI2 and HUI3 in childhood populations
(Noyes & Edwards, 2011). Finally, the review by Kwon and colleagues cover all childhood health

conditions and all preference-based HRQolL instruments_and approaches (including direct valuation

methods and MAUIs) and investigates the independent effect of respondent type on overall HUI3
utilities and VAS scores by meta-regression. They find that controlling for health condition categories
and other methodological factors, proxy-reports by parents result in significantly higher HUI3

utilities than child self-reports and those by parents and healthcare professionals in higher VAS
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scores than child self-reports (Kwon et al., 2018). However, the review does not investigate the self-
proxy divergence for individual health domains within MAUIs or how this divergence may differ

across disease areas and within general childhood populations. This study-review includes studies

which were rejected by Kwon and colleagues at full-article assessment stage for not reporting
overall multi-attribute utilities and hence offers a more comprehensive investigation of the issue of
self-proxy dyad divergence, -which is in turn validated by the finding that the direction and

magnitude of divergence differ by health domains.

Among the studies that used the HUI2 and HUI3 in combination, the magnitude of difference in

utility values generated by child self-reports and proxy-reports was consistently higher for the HUI3

(range: 0.06 to 0.28) than for the HUI2 (range: 0.01 to 0.12). The larger differences in child versus

proxy generated utility values for the HUI3 could be partly attributable to its wider attribute and

level coverage than the HUI2, and wider utility scale range, the effects of which should be

considered in terms of its flexibility and sensitivity for capturing high levels of impairment.

Furthermore, despite overlap between the HUI2 and HUI3, there are significant differences in the

underlying constructs being measured by these two systems. (Horsman et al., 2003) Studies that

have compared the HUI2 and HUI3 report that the two instruments vield substantially different

results, particularly for people with serious health conditions. (Marra et al., 2005; P. J. Neumann et

al., 2000) Caution is therefore required when recommending HUI2 and HUI3 as interchangeable

rather than complementary utility assessment tools especially when proxy assessment is being

considered.

Direction and magnitude of inter-rater utility assessments

Despite the implications for childhood healthcare decision making mentioned above, the results

from this systematic review suggested—thereindicated thatsuggested there was no consistent

pattern in direction or magnitude of difference in the inter-rater gap (with evidence of both proxy

under and over estimation relative to children) in studies of children and adolescents with clinical
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conditions. However, proxy overestimation of utilities relative to those generated by children and
adolescents was clearly evident in healthy general childhood population samples. At the attribute or
dimension level, the findings from this study concord with the wider child health and HRQoL
literature in that proxy reports generally have fair to good correlations and agreement with those
from childhood self-reports for overall utilities and for physical attributes, but there is often poor

agreement for psychosocial attributes (Jardine et al., 2014).

there was higher agreement between child and proxy-reports for physical attributes (e.g., vision,

ambulation, dexterity, pain)- in comparison with more subjective psychosocial attributes (e.g.

emotional, cognitive) of HRQoL (Jardine et al., 2014; Petrou, 2003; Tarride et al., 2010). Due to

significant heterogeneity among the included studies, it is difficult to pinpoint specific reasons for

these findings. However, Jardine and colleagues argue that parents are likely to be more perceptive

to large effects on their children’s functioning that they can observe day-in and day-out and might

not have direct insights into the emotional and psychological well-being of their children (Jardine et

al., 2014). Another important issue to highlight is the source of values for the utility algorithms of

contributing MAUIs. With the exception of a study in children with asthma that used the PAHOM (a

disease-specific MAUI) (Gerald et al., 2012), all other studies used tariffs derived from adults. This

demonstrates that there is a widespread and continued use of adult algorithms to estimate

childhood utility values despite clear evidence to suggest that young people value identical health

states differently to adults (Brazier et al., 2017; Ratcliffe et al., 2012). As mentioned above, these

utility divergences by-tariff set-may be sufficient to influence reimbursement decisions and -ereugh

to-alter healthcare policy (Ratcliffe et al., 2012). Further studies to derive childhood-specific MAUIs

and scoring algorithms are required to address this critical issue.

Characteristics of the included studies
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This review has highlighted significant heterogeneity in the literature relateding to valuation
methods, MAUIs used, source of valuations for generating scoring algorithms for MAUIs and
reporting approaches in childhood utility assessment. The majority of the included studies were
cross-sectional and, due to inherent subjectivity in utility assessment, factors such as context and
other relevant experiences at the time of the assessment could have influenced the assessment and
corresponding utilities generated (Jardine et al., 2014). Furthermore, the studies included in this
review applied a variety of different methods to a myriad of populations and a variety of health
conditions (Table 2 and Table 3), hence the utilities generated may not be directly comparable
between studies. This further addsed complexities to the interpretation of the findings. Whilst there
may be some consistency in the direction and magnitude of the inter-rater gap when examining
utilities within specific health conditions (with the exception of cancers), the paucity of studies
eliciting both child and proxy utilities means that the evidence base remains small. Longitudinal
studies that assess HRQoL at repeated time intervals in dyad samples using identical methods and

within a single health condition would provide a stronger evidence base from which to draw more

definitive conclusions.
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Direct vs indirect valuation methods

Our findings also highlighted that different valuation methods (direct vs indirect) generate divergent
directions of the inter-rater gap in utility values. Studies such as those by Brunner et al (Brunner et
al., 2003) and Vermeulen et al (Vermeulen et al., 2017a) show that parent proxies underestimate
utility values based on the HUI3 and EQ-5D, but overestimate utility values based on the SG and VAS
in cohorts where both sets of measures were applied. In contrast, other studies (Iskrov et al., 2015;
Kulpeng et al., 2013; Robertson et al., 2017) reported that parents overestimated utility values in
comparison to those from their children irrespective of the valuation method used. The study by
Sung et al (Sung et al., 2004) demonstrated that parents consistently underestimated utility values
generated by the HUI2, HUI3, VAS and TTO, although this was not replicated for the SG where both
parent and child generated utilities were broadly consistent. Tarriade et al (2010) argue that direct
and indirect valuation methods may capture HRQoL differently; hence, they could vyield different
utility values in the same cohorts (Tarride et al., 2010). Although the evidence base in our study was
too small for us to confidently attribute the differences in child-proxy utility divergence to the
valuation method, it is a further reminder of the caution required in selecting the valuation method
and the associated respondent type. Systematic reviews and meta-regressions of health utilities in
both childhood (Kwon et al., 2018) and adult populations (McLernon et al., 2006; Peasgood et al.,
2010; Wyld et al., 2012) regularly find significant differences in utility estimates between direct
valuation methods such as TTO and SG and indirect MAUIs. This review further demonstrates how

valuation method choices may produce not only different overall utility estimates for identical
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health states, but also divergence in self-proxy estimates. Future research should verify whether this

dual divergence is observed in adult populations or restricted to childhood populations. —

Types of proxies

Included studies used different proxies namely parents, teachers, physicians, physiotherapists and
nurses with parents being the most commonly used proxy assessors. Different types of proxies used
for the estimation of childhood utilities led to differences in the direction and magnitude of inter-
rater effects in utility estimates.(Fluchel et al., 2008) Of the four relevant studies identified by this
review, three reported that treating physicians for cancer patients tended to overestimate utilities
for childhood health states in comparison to those generated by parents (Fluchel et al., 2008; Fu et
al., 2006; Glaser et al., 1999). This reflects the findings in literature that assessments by proxies

could be influenced by their knowledge about health, health care and by their own current health

status (Petrou, 2003; Tarride et al., 2010).
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Strengths and limitations

A -strength of this study is that it adhered to the standards of PRISMA guidelines and followed its
checklist to guide reporting essential information from the included studies. This review also revealed
that there is a paucity of studies and lack of information on dyad child self and proxy (adult parent
and/or health professional) utilities elicited at the same time point. Potential limitations include the
sole reliance on narrative synthesis owing to the wide variability in the methods (MAUIs and direct
valuation methods) used and approaches to statistical analyses, which complicated the synthesis of

the findings,we-relied-en-a-narrative-synthesis-enly. The grey literature was also excluded, which

may limit the comprehensiveness of the review. AnoSther limitation of our review process was that

we did-have not provided N-ernumbers for the individual reasons for study exclusion at the full-text

levelstage (Figure 1). However, this should not affect the results and conclusions of our study. The

PRISMA guideline (point 17) also recommends giving reasons for exclusion at each stage, but does

not ask for rumberbyreasen-categorydisaggregation by reason. In addition, this review only

included studies published in the English language.

Conclusions

Uln-eonchusion;-utility assessments obtained from children and adolescents, and their corresponding
proxies, should be viewed as complementary, rather than necessarily interchangeable. When

possible, self-reported utility assessments are preferred over those from proxies if one can ensure

that they are valid and reliably captured. In cases where that is not possible, both sets of

assessments should be considered in clinical practice and policy settings, including those informing
cost-effectiveness based decision-making, and those reports should be interpreted separately. A key

finding from this review is that differences exist between utilities elicited via child self-report and
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their proxies. However, the direction of such differences was not homogeneous. We observed no
clear pattern in the inter-rater gap both in terms of the magnitude and/or direction of differences in
utilities across valuation methods. The paucity of identified studies and the heterogeneity of

methods used further complicated the synthesis of findings. —Fherefereln conclusion, itis-atse

importanttowe acknowledge that there is a place for both self and proxy-reports and the inclusion

of both set of assessments imperativethatresearchersreflect alternative perspectivesintheirutility

assessments-where-pessible,-which maysheuwld- in turn provide greater insight into predictors of

utility values and relationships between values generated by different respondent types.
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Introduction:

Evidence from economic evaluations is increasingly used internationally to inform decisions about
how to allocate scarce resources across health and social care systems (Karnon et al., 2018; Stevens
& Ratcliffe, 2012). Health economists use a number of approaches for conducting such economic
evaluations with cost-utility analysis (CUA) being a widely used approach. Within CUA, outcomes are
typically captured and reported in terms of quality-adjusted life years (QALYs). The QALY combines
health-related quality of life and length of life into a single metric by applying preference-based
weights (or health utilities) that are typically represented on a cardinal scale anchored at “0”
(representing being dead) and “1” (representing full health) to value health-related quality of life

outcomes experienced at different time intervals.

A widely used approach for calculating utilities within the context of CUA is the use of multi-attribute
utility instruments (MAUIs), the most well-known and widely applied of which in adult populations is
the EuroQol (EQ-5D) (Bulamu et al., 2015). All MAUIs rely on an indirect method for estimating
health utilities, comprising two distinct elements. Firstly, a descriptive system for the measurement
of HRQoL using self or proxy completion. Secondly, a preference-based scoring algorithm (or tariff)
for generating utilities for each of the health states defined by the descriptive system. The scoring
algorithm is typically derived using economic modelling of general population values for a sub-set of
health states defined by the descriptive system. In recent years, in the context of economic
evaluation of child health programmes, several MAUIs have gained prominence specifically for
application in children and adolescents. The Health Utilities Index Mark Il and Ill (HUI2 and HUI3) are
the most well established instruments in this regard, and other instruments that have been applied
in childhood populations include the Child Health Utility 9D (CHU9D), Quality of Well-Being Scale
(QwWB), EQ-5D Youth version (EQ-5D-Y), Adolescent Health Utility Measure (AHUM), Assessment of
Quality of Life 6D (AQoL-6D), and Seventeen-dimensional measure of Health-related Quality of Life

(HRQoL-17D). These instruments may be categorised into childhood-specific (i.e. specifically


http://ees.elsevier.com/ssm/viewRCResults.aspx?pdf=1&docID=67701&rev=1&fileID=1000852&msid={37E9D9DE-DDBF-4CDA-AA0D-E3462D878F8A}

developed and designed for application in children, e.g. CHU-9D, HUI2&3, AHUM) or non-childhood-
specific (i.e. instruments originally designed for application with adults but later modified for use in

children, e.g. QWB, EQ-5D-Y, AQolL-6D, HRQolL-17D) (Chen & Ratcliffe, 2015).

The other approaches to eliciting utility values are direct valuation methods in which respondents
are asked to value their own and/or hypothetical health state/s, or in the case of proxy assessment
are asked to value the health state under consideration from the perspective of a target individual
using scaling or choice-based techniques, such as the visual analogue scale (VAS), standard gamble
(SG) or time trade-off (TTO) (Arnold et al., 2009). The appropriateness of applying direction valuation
methods in children has been questioned by several researchers who note that children may not
have the cognitive abilities to evaluate their own or hypothetical health states on the basis of risk of
death (SG) or period of life (TTO) (Ratcliffe et al., 2015; Thorrington & Eames, 2015). More generally,
young children in particular are likely to lack the required linguistic skills to articulate their

preferences for health states using complex concepts of gain and loss in health economic terms.

In applying preference-based approaches to the measurement of HRQol, self-report is considered
preferable wherever possible, including in child populations (Brazier et al., 2017). However, the
psychometric literature suggests that during the early stages of childhood in particular, cognitive and
communication competencies are likely to constrain the potential for self-report (Eiser & Morse,
2001; Matza et al., 2013; Stein & Jessop, 1990). Researchers working in this context therefore face
the challenge of identifying appropriate age and cognition levels for eliciting self-reported
descriptions of HRQoL from children. As a consequence, proxy (parent and/or health professional)
reports are often used in lieu of child self-reports despite the fact that self-assessment is generally
considered preferable for health economic assessments (Otero et al., 2013). Whilst it has been
reported in the HRQoL literature that proxy reports (in particular from parents) may under-estimate
more objective aspects of children’s’ functioning relative to child self-reports (Vetter et al., 2012;

Youssef et al., 2006), empirical investigations have largely overlooked the implications for economic



evaluations and health technology assessments reliant on utilities (Otero et al., 2013). Beyond the
descriptive task, alternative sources of values for descriptions of childhood HRQoL outcomes,
whether applied within direct or indirect measurement approaches, may also generate discrepancies
in utilities (Petrou, 2003). Consequently, discrepancies between different type of respondents in the
description and/or preference-based valuation of childhood HRQoL outcomes have potential

implications for the findings of economic evaluations of child health programmes.

Previous studies of childhood health utilities primarily focused on specific diseases and were limited
to investigation of the independent effects of respondent type (Kwon et al., 2018; Pickard et al.,
2004; van Litsenburg et al., 2014). Furthermore, those studies did not assess the self-proxy
convergence (or divergence) for overall utilities and individual health domains within MAUIs or how
utilities may differ between children and proxies across disease areas. This study therefore aimed to
systematically assess the degree of convergence (or divergence) in childhood utilities generated
directly or indirectly in studies that included simultaneous dyad self and proxy (parent and/or health

professional) assessment of childhood HRQoL outcomes.
Methods
Literature search

The primary objective of this systematic review was to conduct a comprehensive systematic review
of primary utility data for childhood conditions with a specific focus on child-proxy dyad
comparisons. The time horizon for this review covered articles published online before 30" June
2017. The literature search strategy and search terms mirrored those for a previous systematic
review and meta-analysis of primary utility data for childhood conditions. (Kwon et al., 2018) The
search terms (Appendix 1) were applied in six different online databases (PubMed, Embase, Web of
Science, PsychoINFO, Econlit, CINAHL and Cochrane Library). The Paediatric Economic Database
Evaluation (PEDE) was also searched to identify CUAs published between 1990 and 2016 that

incorporated primary estimation of health utilities.



We searched for original peer reviewed articles that reported dyad childhood self- and proxy (adult
parent and/or health professional) measured utilities, which were elicited at the same time point
using direct or indirect methods. For the sake of completeness, articles reporting VAS scores were
also included although it is acknowledged that some disagreement exists in the literature about the
validity of VAS scores for reflecting health state preferences (Brazier et al., 2017; Parkin & Devlin,
2006). Primary studies reporting mean or median utilities, correlations and levels of agreement for
child-proxy dyads with an identifiable health condition or descriptor were included. We excluded
review articles and articles published in languages other than English. We also excluded articles
reporting: (i) single- or multi-attribute utilities generated by direct or indirect valuation methods
from a single respondent type, e.g. either children or parents alone; (ii) frequency distributions for
single-attribute levels but not single- or multi-attribute utilities generated by indirect valuation
methods; and (iii) utilities for combined samples of children and proxies (e.g., combined but not
disentangled child-parent assessments).(Billson & Walker, 1994; Felder-Puig et al., 2000) Similarly,
studies reporting utilities for mixed populations (i.e. combined values for general population and
clinical groups combined), where utilities could not be attributed to a single identifiable group, were

also excluded.

Data extraction

The initial screening of the titles and abstracts identified by the literature searches was carried out
by two independent reviewers (J Khadka and J Kwon) with disagreements referred to a third
reviewer (SP) for the final assessment for inclusion. Two reviewers (J Khadka and J Kwon)
subsequently reviewed all articles that met the criteria for inclusion in the full article review (Figure
1). At this stage, a fourth reviewer (JR) independently reviewed 25% of articles to confirm decisions
to include or exclude based upon the specified criteria. All the authors discussed in detail and agreed
on inclusion of the final eligible articles. From each article that met our inclusion criteria, we

extracted the following information using a proforma detailing bibliographic information, study



design, study setting, valuation method, scoring algorithm/s applied to MAUIs (including source
population and valuation method), respondent types, administration mode, sample target age(s),
whether the health state/s under consideration were experienced and/or hypothetical, sample
size(s), geographic setting, utility or VAS scores (including central statistics and measures of
variability), response quality, statistical method(s) for analysing utilities and any methodological
concerns reported by the study authors. A more detailed description of the extracted 15 variables is
presented in Appendix 2. An overall reporting quality score was calculated by assigning a point to the
reporting of each of these characteristics (15 is the maximum score indicating the highest quality),
with the total aggregated points interpreted as the overall reporting quality score (Kwon et al.,

2018). All data were entered into an Excel database.

Data analysis

We utilised narrative synthesis to describe the findings of the review. Narrative synthesis is a widely
applied method in systematic reviews to synthesise findings from multiple studies where meta-
analysis is not possible due to a high level of heterogeneity in the contributing evidence (Campbell et
al., 2018). Narrative synthesis is particularly useful when analysts rely on the use of words and text
to summarize and explain the findings of the synthesis into a coherent textual narrative. This
approach involves critical appraisal of the characteristics of the study sample and defining statistical
data and study findings using graphs, structural tabulations and using textual narratives to “tell the
story” of the findings. This systematic review follows the guidance for narrative synthesis initially
produced by the UK’s Economic and Social Research Council (Campbell et al., 2018; Popay et al.,

2006).

In order to achieve a meaningful appraisal and comparison, the included studies were categorized
into three main groups based upon the prevalence of the identified health condition(s) and
perspective(s), namely cancer-related, other health conditions and general population-related. We

used the International Classification of Diseases 10 revision (ICD-10) to aggregate samples into



cancer-related and other health condition. Any general population sample that acted as a control or
comparative group within a study was considered as a unique sample and classified under the

‘general population’ category.

Results

The literature search resulted in 63,733 individual articles (Figure 1). A total of 29,025 articles were
excluded following deduplication. A further 34,041 articles were excluded at the title and abstract
review stage. The main reasons for exclusion at this stage were focus on adult populations only,
articles that did not report primary evidence, inaccessible articles and articles published in a
language other than English. A total of 667 articles met the criteria for full article review. A detailed
review at this stage further excluded 632 articles, primarily because the articles reported utility
values for one respondent type only (either child self-report or proxy report) (Figure 1). Other
reasons for exclusion at the full article review stage included methodological studies without
evidence directly relevant to this review, and only combined child and proxy utility data provided.
Finally, data were extracted from 35 articles, of which 32 articles reported utilities generated from
the application of MAUIs and 3 articles reported direct valuation methods. Included articles had a
quality score that ranged from 11 to 13, signifying moderate to high quality of reporting based on
our quality appraisal. Of the 32 articles reporting utilities generated from the application of MAUIs,
29 articles (91%) reported dyad child and proxy-reported overall utilities (Table 1) and three articles
(9%) reported only single-attribute utilities (Belfort et al., 2011; Fluchel et al., 2008; Fu et al., 2006)

(Table 3) .

Types of valuation methods used

Six different types of MAUIs were represented in the included studies, namely HUI2, HUI3, EQ-5D,
QWB, PAHOM and an unnamed utility instrument. The HUI3 (22 out of 32 studies) and variants of
the VAS (n=10 studies, including EQ-5D VAS and EQ-5D-Y VAS) represented the most common

indirect and direct methods used to generate utilities, respectively. As HUI2 and HUI3 have



independent but complimentary descriptive systems, the HUI2 was mostly reported alongside the
HUI3 within the same study (n=10 articles) and both instruments, whilst used predominantly in
studies of cancers, were also applied in other health conditions and samples of the general
population. In contrast, none of the identified studies that used the EQ-5D/EQ-5D-Y and other
MAUIs focussed on cancers (Table 1). The review included the use of only one condition-specific

MAUI, the Paediatric Asthma Health Outcome Measure (PAHOM)(Chiou et al., 2005).

Study characteristics

Studies were initially grouped into those related to cancer (Table 2) and other health conditions
(Table 3). In two studies, participants with cancer represented only a small proportion of the total
study samples and they were therefore grouped with studies in Table 3 covering other health
conditions (Morrow et al., 2012; Sung et al., 2004). Of the 10 articles focused exclusively on cancers,
seven were conducted with cancer survivors and three were conducted with patients with active
cancers. Studies in cancers included participants with a variety of cancers, with brain cancer being
the most common form of cancer reported (Table 2). Similarly, a wide range of health conditions
were reported in the other health conditions group, including congenital disorders (cystic fibrosis,
fragile x-syndrome), chronic conditions (diabetes, asthma), acute health conditions (sever

bacteraemia, pelvic inflammatory diseases), and behavioural disorders.

Studies mostly reported mean or median utilities with only four studies reporting mean differences
without reporting means and/or medians for each cohort (Fluchel et al., 2008; Fu et al., 2006;
Kulpeng et al., 2013; Robertson et al., 2017) (Table 2 & 3). Of those studies that reported levels of
agreements and co-relations with (16 studies) and without (6 studies) utilities, 6 studies used Kappa
statistics, 9 studies used intra-class correlations (ICC) and 12 studies used correlation coefficients
(Table 2 and 3). Many studies did not report the age range for the childhood sample that provided
self-reports. Of those studies that reported age ranges, the minimum age of the childhood sample

was 6 years (Glaser et al., 1999) and maximum was 18 years (Morrow et al., 2012; Sung et al., 2004).



When comparing age groups, studies that reported on the application of direct valuation methods
(e.g. VAS, SG, TTO) were all administered to adolescents (aged 13-17 years) and the mode of
administration was exclusively face-to-face interviews. In contrast, MAUIs were administered in both
children aged <12 years and adolescent samples. Types of proxy used varied and included parents,
caregivers and health professionals (doctors, nurses, physiotherapists). Notably, the majority of the
identified studies (n=31) used parents and/or caregivers as the primary proxy group(s). Only two
studies (Barr et al., 1999; Vermeulen et al., 2017b) exclusively used health professionals as the proxy
group, whilst in other studies health professionals were included alongside parents and/or caregiver
perspectives (Table 2 and 3). Face-to-face interview was more commonly used as the primary mode
of administration relative to self-administered survey. Across the modes of administration, face-to-
face interviews had the highest rates of completion whereas online surveys generally had poor

response rates (Table 2 & 3).

In comparison to studies on other health conditions (Table 3), studies in cancers (Table 2) were
generally based upon smaller sample sizes. All studies applying MAUIs used scoring algorithms
derived from general adult populations with the exception of two studies that used the PAHOM and
EQ-5D-Y (Gerald et al.,, 2012; Gusi et al., 2014) that applied scoring algorithms derived from
childhood populations. Most of the studies that used the HUI2 and HUI3 applied scoring algorithms,
based upon the preferences of adults, specifically, the HUI2 utilities were originally obtained from
Canadian parents who were asked to imagine themselves as 10 years children when valuing the
states whilst HUI3 utilities were obtained from the members of the general Canadian population
(Horsman et al., 2003). In terms of quality of reporting, all studies included in this systematic review
scored between 11 and 13 points out of the maximum score of 15, indicating good reporting quality

according to our quality appraisal criteria (Appendix 1).

For the studies reporting utilities with a health condition, inconsistency in the direction of

discrepancy in inter-rater gap between child-proxy dyads was evident, with proxy underestimation



(Barr et al., 1999; Baumann et al., 2016; Brunner et al., 2004; Bull et al., 2014; Chevreul et al., 2016;
Morrow et al., 2012; Penn et al., 2011; Saigal et al., 1999; Sung et al., 2004; Verrips et al., 2001),
overestimation (Belfort et al., 2011; Chadha et al., 2010; Czyzewski et al., 1994; Fu et al., 2006;
Glaser et al., 1999; Iskrov et al., 2015; Lee et al., 2011; Robertson et al., 2017; Vermeulen et al.,
2017a; Wolke et al., 2013) or comparable results (Bull et al., 2014; Cheng et al., 2011). Health

condition-specific appraisals are detailed below.

Appraisal of cancer-related studies

Types of proxies

Generally, parents or caregivers of children and adolescents with cancers generated lower utilities
(indicating more significant health impairments) relative to child self-reports. The magnitude of this
difference in utilities was significantly higher for children with severe health conditions and/or in
receipt of aggressive cancer treatment (Bull et al., 2014). For children and adolescents with mild
cancers, the difference in overall utilities between self and parent proxy-reports ranged from 0 to
0.02 (relative to child self-report), but for severe cancers parents generated utility values for their
children that were up to 0.17 lower relative to child self-reports (Bull et al., 2014; Fluchel et al.,
2008). In terms of differences in single-attribute utilities between child-proxy pairs, parents and
carers significantly underestimated utilities for psychological attributes (emotion and cognition) in
contrast to physical function attributes (ambulation, dexterity, vision, hearing, speech) of the HUI3
(Fluchel et al., 2008; Penn et al., 2011). Similarly, nurses acting as proxies for children in their care
generated similar patterns of underestimating single-attribute utilities for psychological attributes of
the HUI3 (Barr et al., 1999). In terms of other proxy groups, assessment of HRQoL by health
professionals, particularly treating physicians, generated significantly higher overall HUI3 utilities, up

to 0.17 higher, relative to child self-reports (Fu et al., 2006; Glaser et al., 1999).

Multi-attribute Utility Instruments




Both children and adolescent self-reports and their corresponding proxy-reports generated higher
utilities using the HUI3 when compared to the HUI2 (Fu et al.,, 2006; Glaser et al., 1999). The
magnitude of the mean differences between child self-reports and proxy-reports was generally
higher using the HUI3 than for the HUI2 for parent-child dyads (HUI3, 0.08 to 0.09 vs HUI2, 0.03 to
0.06) (Fu et al., 2006; Glaser et al., 1999), physician-child dyads (HUI3, 0.16 to 0.17 VS HUI2, 0.07 to
0.11) (Fu et al., 2006; Glaser et al., 1999), nurse-child dyads (HUI3=0.22 vs HUI2, 0.12) (Barr et al.,

1999) and physiotherapist-child dyads (HUI3, 0.10 vs HUI2, 0.05) (Glaser et al., 1999).

For both the HUI2 and HUI3, several studies have reported moderate to high levels of agreement
between proxy-reports and child-reports on multi-attribute utilities, as well as single-attribute
utilities for physical attributes within HUI classification systems (Banks et al., 2008; Barr et al., 1999;
Fluchel et al., 2008; Fu et al., 2006; Glaser et al., 1999). The correlations between proxy and child-
reports were also generally reported to be high for multi-attribute utilities and single-attribute
utilities for physical attributes of the HUI3 (Penn et al.,, 2011). In contrast, for psychological
attributes (sensation, emotion, cognition), correlations and levels of agreement based on child and
parent-proxy reports tended to be lower (Table 4). Interestingly, for the pain attribute within HUI
classification systems, there was moderate to high agreement in utility outcomes based on child self-
reports and all proxy-reports with the exception of two studies that reported proxy generated
single-attribute utilities correlated poorly (Fu et al 2006, proxy= physicians ;ICC=0.08 and Penn et al
2011, proxy= parents, Spearman’s rho=0.20) with those from child self-reports (Fu et al., 2006; Penn

et al., 2011).

Direct valuation methods

Cheung and colleagues used several direct valuation methods (including VAS and TTO) in
adolescents that developed febrile neutropenia following cancer treatment. The study revealed that
parent proxy-reports tended to underestimate utilities relative to child self-reports. (Cheng, et al.

2011) Only one study disaggregated utility values by level of cancer severity; it reported that disease
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severity was associated with increased divergence in utilities between those generated by proxy and

child-self reports. (Bull, et al. 2014) We did not find any other study to back-up these findings.

Appraisal of studies in other health conditions

Studies relating to other health conditions used a range of MAUIs (HUI2, HUI3, EQ-5D-3L, EuroQolL-
5D-5L, EuroQolL-5D-Y, QWB and PAHOM) as well as vignettes for hypothetical health states. Similar
to the studies in cancers, the HUI3 (13 studies) was the most commonly applied instrument in other
health conditions, followed by variants of the EQ-5D. The utility values derived from child self-
reports and parent proxy-reports in other health conditions were bi-directional, with parent proxies
generally more likely to underestimate than overestimate utility values relative to those from child
and/or adolescent self-reports. The magnitude and direction of differences in utilities between
proxy-child dyads was varied by a range of factors including the type of health condition (chronic vs

acute), severity of health condition, mode of administration and age of the childhood sample.

Types of proxies

Studies by Bauman et al (2016) and Verrips et al (2013) in adolescents that were born preterm
and/or at very low birth weight reported that parent proxies underestimated multi-attribute utilities
and single-attribute utilities for the HUI3 relative to child self-reports (Baumann et al., 2016; Verrips
et al., 2001). Comparing modes of administration, face-to-face administration yielded similar utility
values between child-parent dyads, whilst for postal surveys and telephone interviews parent
proxies generated higher utility values for their children relative to child self-reports (Verrips et al.,
2001). In one recent study, adolescents (>12 years) who were born preterm and/or at low birth
weight generated significantly lower HUI3 multi-attribute utility values for their health states than
proxy-reports by their parents (Wolke et al., 2013). Using a direct valuation approach, Saigal et al
(1999) demonstrated that parents overestimated utility values for vignettes of four hypothetical
health states compared to child valuations, whereas health professionals underestimated utility

values for two hypothetical severe health states, but overestimated for two less severe health states
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(Saigal et al., 1999). In a separate study of children and adolescents with serious behavioural
disorders, health professionals overestimated but parents underestimated utility values based on

the EQ-5D-3L relative to child and adolescent self-reports (Vermeulen et al., 2017a).

Multi-attribute Utility Instruments

For one congenital health condition (Spina bifida), parents underestimated multi-attribute utilities
values based on the HUI3 relative to child self-reports (Sims-Williams et al., 2017). In cystic fibrosis,
parents significantly overestimated utilities based on both the QWB (Czyzewski et al., 1994) and the
EQ-5D-3L (Iskrov et al., 2015) relative to child self-reports. Similarly, Chevereul et al (2016) reported
that caregiver proxy-reports generated significantly higher utilities (by 0.26 when assessed with the
EQ-5D-3L) relative to child self-reports in a study of children and adolescents living with Fragile X

syndrome (an inherited genetic disease) (Chevreul et al., 2016).

In obese children and adolescents who were at risk of developing diabetes or with diabetes, parents
overestimated utilities both on the HUI3 and EQ-5D-Y (Lee et al., 2011; Rhodes et al., 2011;
Robertson et al., 2017). Hanberger et al (2009) reported similar HUI3 utilities based on parent
proxy-reports and self-reports in adolescents with type | diabetes (Hanberger et al., 2009). Parents
of asthmatic adolescents underestimated overall utilities based on a condition-specific preference-
based instrument (PAHOM). Notably, the PAHOM estimates utilities based on tariffs derived from a

childhood population (Gerald et al., 2012).

Studies in a range of chronic health conditions that used variants of the HUI also reported that
parents tended to underestimate utility values for their children relative to child self-reports
(Brunner et al., 2004; Brunner et al., 2003; Morrow et al., 2012; Sung et al., 2004). When comparing
the HUI2 and HUI3, parents generated accentuated underestimates of multi-attribute utilities for the
HUI3 (lower by as much as 0.13) than for the HUI2 relative to child self-reports (Morrow et al., 2012;

Sung et al., 2004).
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Among adolescents with acute health conditions (e.g. severe bacteraemia), Kulpeng and colleagues
reported that child self-reports generated higher utilities using both the HUI2 and HUI3, but lower
utilities using the EQ-5D-3L, in comparison to those from carer proxy-reports (Kulpeng et al., 2013).
In a randomized controlled trial in which Vermueulen and colleagues compared a new intervention
(multi-systemic therapy) versus treatment as usual for anti-social behavioural disorders (Vermeulen
et al., 2017c), parent proxy estimated utilities for the EQ-5D-3L demonstrated improvements over
time for both types of interventions evaluated, whereas adolescent self-reported utilities
demonstrated improvements over time for one intervention only (multi-systemic therapy) (Table 5).
Generally, the correlations and levels of agreement between child-proxy dyads for overall utilities
and for psychological attributes (emotion, cognition, pain) were low whereas the relationships were
found to be moderate to high for attributes of physical functioning (for all types of MAUIs and proxy

types) (Table 5).

Direct valuation methods

For the extracted articles including direct valuation methods, parent proxy-reports generated
significantly higher utilities using the VAS, TTO and SG elicitation methods relative to self-reports
from adolescents (Brunner et al., 2004; Brunner et al., 2003; Lee et al., 2011; Sung et al., 2004; Trent

et al., 2011).

Appraisal of studies in general populations

With the exception of two studies conducted exclusively in school-settings (Gusi et al., 2014; Jelsma
& Ramma, 2010), the remaining six studies identified by the review utilised general population or
convenience samples of healthy children and adolescents as controls or comparator groups to
compare against children and adolescents living with health conditions (Table 6). For both direct and
indirect methods, parents and carer proxies of children and adolescents from general population
samples generally overestimated or generated similar multi-attribute and single-attribute utilities

relative to children and adolescent self-reports (Table 6) (Baumann et al., 2016; Belfort et al., 2011;
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Gusi et al., 2014; Jelsma & Ramma, 2010). An exception was the study by Belfort and colleagues
(2011) in which parents underestimated on one HUI3 attribute (pain) relative to adolescents aged 12
years and over (Belfort et al., 2011). Similar to this finding, parent proxies of children and
adolescents who were used as controls or comparative samples in two separate studies of cancers
also tended to overestimate utilities relative to children and adolescent self-reports (Fluchel et al.,
2008; Penn et al., 2011). In a comparable to studies involving children with health conditions,
correlation and agreement levels between proxy-self dyads were found to be moderate to high
(Fluchel et al., 2008; Penn et al., 2011) overall and for physical attributes, but poor for more

subjective attributes (such as emotion and pain) (Gusi et al., 2014).

Discussion

This article systematically reviews published studies reporting childhood utilities generated directly
or indirectly from child and proxy (parents, carers or health professionals) dyads. Overall, this review
demonstrates that discordance exists between self and proxy-reported utilities, suggesting different
perspectives on descriptions and/or valuations of childhood health states.

Comparison with other studies

The findings reinforce the importance of obtaining self-reports where possible from childhood
populations (rather than relying on proxy responses) when considering childhood HRQoL outcomes.
Meeting this prerogative is nevertheless constrained by the practical difficulties in obtaining self-
reports from certain childhood groups such as infants and very young children, children with not yet
fully developed cognitive abilities and self-perception and those with intellectual disabilities. Caution
is therefore required before using child self-reports as the main benchmark for comparison with
proxy report (Wolke et al., 2013; Youssef et al., 2006). The literature is not yet completely clear as to
which part of the child-proxy dyad should be considered as a reference measurement to which the
other part should be compared (Eiser & Morse, 2001; Petrou, 2003; Ratcliffe et al., 2012). However,

insofar as different health utilities have a non-trivial impact on the outcome of cost-utility analyses
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evaluating childhood healthcare programmes and thereby on healthcare resource allocation, it is
important to understand any consistent pattern in divergence between child self-reports and proxy-
reports. An analogy can be made to previous analyses of divergent CHU9D utility outcomes by
adolescent- or adult-derived tariff sets (Ratcliffe et al., 2012): the authors in that study noted the
difference in utility may be significant enough to have an impact on health care policy. Therefore,
analysts conducting primary collection of childhood health utilities or secondary analysis using the
utilities must similarly be aware of the impact that respondent type (in addition to valuation method
and tariff set) could have on overall utilities and MAUI-derived single-attribute scores. Despite this,
there is currently little guidance from national health technology assessment agencies on the
appropriate use of self- and proxy-reports of childhood health utilities, and most attention is placed
on valuation method used. For example, NICE in England recommends the use of the EQ-5D-Y for
children aged 7-12 years without specifying the appropriate respondent type (National Institute of
Health and Care Excellence, 2013). The 2016 US Panel on Cost-effectiveness in Health and Medicine
mentions HUI2/3, EQ-5D-Y and CHU9D, again without specifying the preferred respondent type (P.J.

Neumann et al., 2016 ).

This study is the first to systematically document the convergence (or lack of) in overall utilities and
single-attribute scores (within MAUIs) for childhood health states and how this may vary by different
diseases areas or in general childhood population samples. Previous systematic reviews of primary
studies measuring childhood health utilities focused on specific diseases. For example, van
Litsenburg and colleagues document health utilities for active acute lymphoblastic leukaemia
patients and survivors and categorise the overall utilities by respondent type (self-report and parent-
, hurse- and physician-reports) (van Litsenburg et al., 2014). Their study does not however document
the divergence in single-attribute scores within the HUI2 and HUI3 despite significant disparity in
self-proxy divergence by different health domain (see Tables 3 and 4). The review by Pickard and
colleagues similarly focus on acute lymphoblastic leukaemia and cover both preference-based and
non-preference-based HRQoL measures (Pickard et al., 2004). Likewise, reviews by Kua and Davis
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(Kua & Davis, 2016), Janssens and colleagues (Janssens et al., 2016) and Brown and colleagues
(Brown et al., 2018) focus on childhood asthma, neurodisability (assessed by preference-based and
non-preference-based instruments) and childhood obesity, respectively, without concentrated
attention on self-proxy dyad divergence. The review by Jardine and colleagues compares child self-
reports and proxy-reports for both preference-based and non-preference-based instruments, but
restricts the focus to congenital health conditions (Jardine et al., 2014). Moreover, the review by
Noyes and Edwards covers all childhood health conditions and reports self-proxy dyad divergence
measured by ICC and Kappa statistics but restricts attention to studies using EQ-5D despite the much
more widespread use of MAUIs such as HUI2 and HUI3 in childhood populations (Noyes & Edwards,
2011). Finally, the review by Kwon and colleagues cover all childhood health conditions and all
preference-based HRQol instruments and approaches (including direct valuation methods and
MAUIs) and investigates the independent effect of respondent type on overall HUI3 utilities and VAS
scores by meta-regression. They find that controlling for health condition categories and other
methodological factors, proxy-reports by parents result in significantly higher HUI3 utilities than
child self-reports and those by parents and healthcare professionals in higher VAS scores than child
self-reports (Kwon et al., 2018). However, the review does not investigate the self-proxy divergence
for individual health domains within MAUIs or how this divergence may differ across disease areas
and within general childhood populations. This review includes studies which were rejected by Kwon
and colleagues at full-article assessment stage for not reporting overall multi-attribute utilities and
hence offers a more comprehensive investigation of the issue of self-proxy dyad divergence, which is
in turn validated by the finding that the direction and magnitude of divergence differ by health

domain.

Among the studies that used the HUI2 and HUI3 in combination, the magnitude of difference in
utility values generated by child self-reports and proxy-reports was consistently higher for the HUI3
(range: 0.06 to 0.28) than for the HUI2 (range: 0.01 to 0.12). The larger differences in child versus
proxy generated utility values for the HUI3 could be partly attributable to its wider attribute and
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level coverage than the HUI2, and wider utility scale range, the effects of which should be
considered in terms of its flexibility and sensitivity for capturing high levels of impairment.
Furthermore, despite overlap between the HUI2 and HUI3, there are significant differences in the
underlying constructs being measured by these two systems. Studies that have compared the HUI2
and HUI3 report that the two instruments yield substantially different results, particularly for people
with serious health conditions. Caution is therefore required when recommending HUI2 and HUI3 as
interchangeable rather than complementary utility assessment tools especially when proxy

assessment is being considered.Direction and magnitude of inter-rater utility assessments

Despite the implications for childhood healthcare decision making mentioned above, the results
from this systematic review indicated that there was no consistent pattern in direction or magnitude
of difference in the inter-rater gap (with evidence of both proxy under and over estimation relative
to children) in studies of children and adolescents with clinical conditions. However, proxy
overestimation of utilities relative to those generated by children and adolescents was clearly
evident in healthy general childhood population samples. At the attribute or dimension level, the
findings from this study concord with the wider child health and HRQol literature in that proxy
reports generally have fair to good correlations and agreement with those from childhood self-
reports for overall utilities and for physical attributes, but there is often poor agreement for
psychosocial attributes (Jardine et al., 2014). We also found that there was higher agreement
between child and proxy-reports for physical attributes (e.g., vision, ambulation, dexterity, pain) in
comparison with more subjective psychosocial attributes (e.g. emotional, cognitive) of HRQoL
(Jardine et al., 2014; Petrou, 2003; Tarride et al., 2010). Due to significant heterogeneity among the
included studies, it is difficult to pinpoint specific reasons for these findings. However, Jardine and
colleagues argue that parents are likely to be more perceptive to large effects on their children’s
functioning that they can observe day-in and day-out and might not have direct insights into the
emotional and psychological well-being of their children (Jardine et al., 2014). Another important
issue to highlight is the source of values for the utility algorithms of contributing MAUIs. With the
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exception of a study in children with asthma that used the PAHOM (a disease-specific MAUI) (Gerald
et al., 2012), all other studies used tariffs derived from adults. This demonstrates that there is a
widespread and continued use of adult algorithms to estimate childhood utility values despite clear
evidence to suggest that young people value identical health states differently to adults (Brazier et
al., 2017; Ratcliffe et al., 2012). As mentioned above, these utility divergences may be sufficient to
influence reimbursement decisions and healthcare policy (Ratcliffe et al., 2012). Further studies to

derive childhood-specific MAUIs and scoring algorithms are required to address this critical issue.

Characteristics of the included studies

This review has highlighted significant heterogeneity in the literature related to valuation methods,
MAUIs used, source of valuations for generating scoring algorithms for MAUIs and reporting
approaches in childhood utility assessment. The majority of the included studies were cross-
sectional and, due to inherent subjectivity in utility assessment, factors such as context and other
relevant experiences at the time of the assessment could have influenced the assessment and
corresponding utilities generated (Jardine et al., 2014). Furthermore, the studies included in this
review applied a variety of different methods to a myriad of populations and a variety of health
conditions (Table 2 and Table 3), hence the utilities generated may not be directly comparable
between studies. This further adds complexities to the interpretation of the findings. Whilst there
may be some consistency in the direction and magnitude of the inter-rater gap when examining
utilities within specific health conditions (with the exception of cancers), the paucity of studies
eliciting both child and proxy utilities means that the evidence base remains small. Longitudinal
studies that assess HRQoL at repeated time intervals in dyad samples using identical methods and
within a single health condition would provide a stronger evidence base from which to draw more

definitive conclusions.
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Direct vs indirect valuation methods

Our findings also highlighted that different valuation methods (direct vs indirect) generate divergent
directions of the inter-rater gap in utility values. Studies such as those by Brunner et al (Brunner et
al., 2003) and Vermeulen et al (Vermeulen et al., 2017a) show that parent proxies underestimate
utility values based on the HUI3 and EQ-5D, but overestimate utility values based on the SG and VAS
in cohorts where both sets of measures were applied. In contrast, other studies (Iskrov et al., 2015;
Kulpeng et al., 2013; Robertson et al., 2017) reported that parents overestimated utility values in
comparison to those from their children irrespective of the valuation method used. The study by
Sung et al (Sung et al., 2004) demonstrated that parents consistently underestimated utility values
generated by the HUI2, HUI3, VAS and TTO, although this was not replicated for the SG where both
parent and child generated utilities were broadly consistent. Tarriade et al (2010) argue that direct
and indirect valuation methods may capture HRQoL differently; hence, they could vyield different
utility values in the same cohorts (Tarride et al., 2010). Although the evidence base in our study was
too small for us to confidently attribute the differences in child-proxy utility divergence to the
valuation method, it is a further reminder of the caution required in selecting the valuation method
and the associated respondent type. Systematic reviews and meta-regressions of health utilities in
both childhood (Kwon et al., 2018) and adult populations (McLernon et al., 2006; Peasgood et al.,
2010; Wyld et al., 2012) regularly find significant differences in utility estimates between direct
valuation methods such as TTO and SG and indirect MAUIs. This review further demonstrates how
valuation method choices may produce not only different overall utility estimates for identical
health states, but also divergence in self-proxy estimates. Future research should verify whether this

dual divergence is observed in adult populations or restricted to childhood populations. —

Types of proxies

Included studies used different proxies namely parents, teachers, physicians, physiotherapists and

nurses with parents being the most commonly used proxy assessors. Different types of proxies used
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for the estimation of childhood utilities led to differences in the direction and magnitude of inter-
rater effects in utility estimates.(Fluchel et al., 2008) Of the four relevant studies identified by this
review, three reported that treating physicians for cancer patients tended to overestimate utilities
for childhood health states in comparison to those generated by parents (Fluchel et al., 2008; Fu et
al., 2006; Glaser et al., 1999). This reflects the findings in literature that assessments by proxies
could be influenced by their knowledge about health, health care and by their own current health

status (Petrou, 2003; Tarride et al., 2010).

Strengths and limitations

A strength of this study is that it adhered to the standards of PRISMA guidelines and followed its checklist
to guide reporting essential information from the included studies. This review also revealed that there is
a paucity of studies and lack of information on dyad child self and proxy (adult parent and/or health
professional) utilities elicited at the same time point. Potential limitations include the sole reliance
on narrative synthesis owing to the wide variability in the methods (MAUIs and direct valuation
methods) used and approaches to statistical analyses, which complicated the synthesis of the
findings. The grey literature was also excluded, which may limit the comprehensiveness of the
review. Another limitation of our review process was that we have not provided numbers for the
individual reasons for study exclusion at the full-text stage (Figure 1). However, this should not affect
the results and conclusions of our study. The PRISMA guideline (point 17) also recommends giving
reasons for exclusion at each stage, but does not ask for disaggregation by reason. In addition, this

review only included studies published in the English language.

Conclusions

Utility assessments obtained from children and adolescents, and their corresponding proxies, should
be viewed as complementary, rather than necessarily interchangeable. When possible, self-reported

utility assessments are preferred over those from proxies if one can ensure that they are valid and
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reliably captured. In cases where that is not possible, both sets of assessments should be considered
in clinical practice and policy settings, including those informing cost-effectiveness based decision-
making, and those reports should be interpreted separately. A key finding from this review is that
differences exist between utilities elicited via child self-report and their proxies. However, the
direction of such differences was not homogeneous. We observed no clear pattern in the inter-rater
gap both in terms of the magnitude and/or direction of differences in utilities across valuation
methods. The paucity of identified studies and the heterogeneity of methods used further
complicated the synthesis of findings. In conclusion, we acknowledge that there is a place for both
self and proxy-reports and the inclusion of both set of assessments may in turn provide greater
insight into predictors of utility values and relationships between values generated by different

respondent types.
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Figure 1: Preferred Reporting of Items for Systematic review and Meta-analysis (PRISMA) flow
diagram showing the process of paper selection for this review
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Table 1: Characteristics of the included studies by valuation method

Description Number of
studies
Total studies included 35
Studies with MAUI/s 32
Studies with HUI3 22
Utility scores reported 19
No scores reported (only agreement or correlation 3
between self-proxy pair)
HUI3 on cancers 10
HUI3 on other health condition 12
Studies with HUI2 11
Utility scores reported 9
No scores reported (only agreement between self- 2
proxy pair)
HUI2 on cancers
HUI2 on other health conditions 3
HUI2 reported with HUI3 10
Studies with EQ-5D (includes EQ-5D-Y; EQ-5D-3L; EQ-5D- 8
5L)
Utility scores reported 7
No scores reported (only agreement between self- 1
proxy pair)
EQ-5D on cancers 0
EQ-5D on other health conditions 8
Studies with other instruments 3
QwB 1
PAHOM 1
4 Hypothetical Health States Vignette 1
Studies on cancer 0
Studies with VAS (EQ-5D VAS=6) 10
VAS scores reported 10

VAS on cancers 2
VAS on other health conditions 8
Studies with TTO 4
TTO on cancers 2
TTO on health conditions 2
SG 3
SG on Cancers 1
SG on other health conditions 2
MAUI=Multi-attribute utility Index, HUI= Health Utility Index, EQ-5D= EuroQolL-5D, QWB= Quality of Well-
Being, PAHOM= Paediatric Asthma Health Outcome Measure, VAS=Visual Analogue Scale, WTP=Willingness to
Pay, TTO=Time-trade-off, SG=Standard gamble




Tables (NO AUTHOR DETAILS)

Table 2: Details of the included studies on cancer and/or cancer survivors that reported dyad self and proxy reports using preference-based

quality of life instruments

Sample sizes: Age of childhood Response  Source of MAUI Reportin
child (male%o) population Instrument  rate (%) tariff utility g
Author, & proxy: :mean/median; / scores quality
year and range (age range  valuation Proxy type & reporte score
country of of those self- methods mode of d
study Health Condition reported) used administration Results reported
Banks et al Cancer patients: Children=11 Mean: 9.5; 2-18 HUI2, HUI3  72.0 Unspecified Parents. Self- No Agreement between self- 12
2008; leukaemia, lymphoma, (65%); (10-18 years) administered proxy pair (ICC)
Canada brain tumour parents=22 paper
questionnaire

Barr et al Cancer survivors: brain  Children=15 Mean: 9.5; 1.7- HUI2, HUI3  93.2 Canadian Nurses & Yes Mean overall utility scores 12
1999 tumour (PNET, (46.3%); 17.9 (9.5t017.9) general physicians. Self- only & agreement between
Canada medulloblastoma, nurses=15; population of  administered self-proxy pair for overall

astrocytoma, glioma, physicians=12; adults paper (ICC) and dimension scores

ependymoma) questionnaire (Kappa)
Bull et al Cancer survivors: Children=8-31; Median: 15.7, HUI3 49.1to Unspecified Parents. Yes Median overall utility 12
2014; UK medulloblastoma (WNT  parents=8-33 145, 14.7; 10.3- 50.9 Unspecified scores

molecular group, SHH 18.2 (10to 18 mode of

group, non-WNT/SHH years) administration.

group)
Cardarelli et Cancer survivors: brain Children=2-15; Mean: 13.3; 8-28 HUI2 93-100 Canadian Parents. Self- Yes Mean and median overall 13
al 2006; tumour; leukaemia; parents=30-121  (8-28 years) general administered utility scores
Italy lymphoma; solid population of  paper

tumour adults questionnaire.
Chengetal  Cancer patients: Children=43 Median:15.4; 0-18 HUI2, 100 Unspecified Parents. Face- Yes Median overall utility, VAS 12
(2011) leukaemia; lymphoma; (23.2t0 53.5%);  (12-18 years) HUI3; to-face and TTO scores
Canada solid tumour; brain parents=155 VAS,TTO interview.

tumour and others
Fluchel et Cancer survivors and Children=81 Mean: 12.2 to HUI3 81.4 Canadian Parents, self- Yes Mean difference between 13
al, 2008; general population as Parents=94 13.6; 7-27 general assessed by self and proxy overall utility
Uruguay controls: ALL; brain population of  children. Face- and attribute scores and

tumour; Wilm’s

tumour; retinoblastoma;
Hodgkin’s disease;

NHL; AML; STS;

neuroblastoma; Ewing’s

sarcoma; ovarian

sarcoma; osteogenic
sarcoma; General health

(control)

adults

to-face
interview.

agreement (ICC) for self-
proxy pair



Fu et al Cancer survivors: ALL;  Children=165- Median: 12.8; 3.4- HUI2, HUI3 78.2t0 Canadian Parents or Yes Mean difference between 12
2006; El leukaemia; lymphoma; 175 (56%); 25.8 100 general physicians. self and proxy overall utility
Salvador, Renal tumour; germ cell  parents=140- population of  Parents, Face- and attribute scores and
Honduras, Cancer patients; 180; adults to-face agreement (ICC or Kappa)
Nicaragua, retinoblastoma; bone physicians=200- interview or for self-proxy pair overall
Panama tumour; CNS tumour; 201 Self- and attribute scores
STS; carcinoma administered
paper
questionnaire.
Glaser et al Cancer survivors: brain Children=25- Mean: 10.5; 6-16 HUI2, HUI3 90 Canadian Parents, Yes Mean overall utility scores 13
1999; UK tumour (PNET, 26; parents= 23- general physiotherapist and agreement (Kappa)
astrocytoma, 28 population of  or physicians. between self-proxy pair for
medulloblastoma, adults Self- overall and attribute scores
ependymoma) administered
paper
questionnaire.
Glaser etal ~ Cancer survivors: brain ~ Children=19- Mean: 10.5; 6-16  HUI2, HUI3 80 Canadian Parents, No Agreement (ICC and 13
1999b; UK tumour (PNET, 24; parents=19- general physiotherapist Kappa) between self-proxy
(Canada) astrocytoma, 24 population of  or physicians. pair for overall and attribute
medulloblastoma, adults Self- scores
ependymoma) administered
paper
questionnaire.
Penn et al Cancer patients: brain Children=21-22  Median: 11.1, HUI3 60.4 Unspecified Parents. Face- Yes Mean overall and 13
2011; UK tumour (ependymoma, (48.3-53.1%); 10.7;3.6-18.9 to-face dimension scores;
germ cell tumour, parents=29-32 interview. agreement (ICC) between

astrocytoma,
medulloblastoma,
meningioma,
pineoblastoma,
craniopharyngioma);
Comorbidity
(hydrocephalus);
General health (control)

overall and dimension
scores

MAUI= Multi-attribute utility instruments: HUI= Health Utility Index; ICC= Intra-class correlation; VAS= Visual Analog Scale, WTP=Willingness to pay, TTO=Time Trade Off, QWB= Quality of Well-

Being




Table 3: Details of the included studies on health conditions other than cancers that reported dyad self and proxy reports using preference-based quality of
life instruments

Sample sizes: Age of childhood Response  Source of MAUI Reportin
child (male%o) population Instrument  rate (%) tariff utility g
Author, & proxy: :mean/median; / scores quality
year and Childhood range (age range  valuation Proxy type & reporte score
country of of those self- methods mode of d
study Health Condition reported) used administration Results reported
Baumannet  Very low Very pre-term Mean: 13; 13-26 HUI3 65.0 Canadian Parents. Yes Mean overall utility scores 13
al 2016; birthweight/very children=190 (13-26 years) general Postal survey only
Germany preterm birth; General (45.3%); population of
health (normal parents=197 adults
birthweight/term) Control
children=201
(53.7) &
parents=204
Verripsetal  Very low birthweight; Children=100 & Mean: 14.2 HUI3 67.7 Canadian Parents. Postal Yes Mean overall utility scores 13
2001; Very preterm birth 203 (46.2%); general survey or face-
Netherlands parents=100 population of  to-face or
&203 adults telephone
interview.
Wolke etal,  Very low birthweight; Children= 260 Mean: 13 HUI3 61 Canadian Parents. Postal Yes Mean overall utility scores 13
2013; Very preterm birth (VLBW/VP) general survey.
Germany (VLBWI/VP), General 282 (FT) population of
health (Full-term, FT, (55.2%) adults
controls)
Saigal et al Extremely low Children=263 Mean: 8, 14.2 4 84.4 Canadian Parents, health Yes Mean of hypothetical 11
1999; birthweight or hypothetical general professionals dimensions
Canada extremely preterm birth health states population of  (physicians,
children adults nurses) Face-to-
face interview.
Hanberger Diabetes type I; Severe  Children=148; Mean: 13.2 EQ-5D-3L 725 Unspecified Parents. Postal Yes Mean overall utility scores 12
et al 2009; hypoglycaemia parents=151 survey.
Sweden
Rhodes et Overweight (insulin Children=108 Mean: 12.8; 12-18 HUI3 75 Canadian Parents. Face- Yes Median overall utility 13
al, 2012; resistant, prediabetes); (32.9%); general to-face scores and correlation
USA Diabetes type 1l parents=106 population of interview. (spearman correlation)
adults between child-proxy pair
Lee et al Diabetes type I; Children=231; Mean: 13.7; 8-18 HUI3; TTO 82 Canadian Parents. Face- Yes Mean overall utility and 12
2011;, USA Complications parents=223 general to-face TTO scores; correlation
(blindness, end-stage population of interview. between self-proxy pair for

renal disease, angina,

adults

utility and TTO



Belfort et al
2011
USA

Robertson et
al 2017; UK

Brunner et
al 2003;
Canada

Brunner et
al, 2004;
USA

Sims-
Williams et
al 2017;
Uganda

Chevreul et
al 2015b;
France
(Denmark,
England,

stroke, amputation)

Overweight or obese;
General population

(healthy weight)

Obesity

MSKD: juvenile

rheumatoid arthritis;

systemic lupus

erythematosus; juvenile

dermatomyositis;

arthropathy secondary

to haemophilia

MSKD: juvenile

rheumatoid arthritis;
Castleman syndrome;

systemic lupus

erythematosus; juvenile

dermatomyositis;

arthritis associated with
IBD; juvenile psoriatic

arthritis; juvenile

ankylosing spondylitis;

sarcoidosis
Spina bifida;
Comorbidities
(hydrocephalus,
immobility)

Fragile X syndrome

Children=42
overweight
(57%) & =34
(47%) (healthy
weights);
Parents=n (not
reported)

Children=63
(55.4%);
parents=63

Children=45-55
(23.5%);
parents=68-80

Children=87
(23.5%);
parents=119

Children=62
(56%);
caregivers=66

Children=53
(88.7%);
caregivers=42

Mean: 10.8

(overweight), 11.5

(normal weight);
5-18 (8-18 years)

Mean: 9.46; 6-11

1-18

(HUI3 and VAS
by 8-18 years &
SG by 10-18
years)

3-18

(VAS by 8-18
years & SG by
12-18 years)

10-14

Mean: 10.3
(not reported)

HUI3 46.2 to

65.3

EQ-5D-Y, 100
EQ-5D-Y
VAS

HUI3, SG, 81.8
VAS

(Linear

analogue

scale,

Categorical

scale),

VAS (well 46.4
and pain),
SG

HUI3, VAS 97.1

EQ-5D-5L;  36.6
EQ-5D-5L
VAS

Canadian
general
population of
adults

Unspecified

Canadian
general
population of
adults

Not applicable

Unspecified

General
population in
adults in
Denmark,
England,

Parents. Face-
to-face
interview

Parents. Self-
administered
paper
questionnaire
Parents. Face-
to-face
interview.

Parents. Face-
to-face
interview.

Parents. Face-
to-face
interview; Self-
administered
paper
questionnaire
Caregivers.
Online survey.

Yes

Yes

Yes

No

Yes

Yes

Mean & median overall
utility and 3 dimension
scores; correlations between
child and proxy scores
(Spearman’s rho) for the
overall and 3 dimensions
(pain, emotion & cognition)
for self-proxy pair

Mean and mean differences
of overall utility and VAS
scores

Mean and median overall
utility, SG, VAS scores;
correlation (Spearman’s
rho) and agreement (ICC)
for self-proxy pair

Mean and median SG and
VAS and agreement (ICC)
for self-proxy pair

Mean overall utility and
VAS scores and Pearson
correlations between self-
proxy pair on utility and
VAS scores

Mean utility and VAS
scores

12

12

12

12

12

13



Italy,
Netherlands,
Scotland,
Poland)
Czyzewski
et al 1994,
USA (USA)
Iskrov et al
2015;
Bulgaria
Chadha et al
2010;
Canada

Unger et al
(2012);
Canada

Gerald et al
2012; USA

Kulpeng et
al 2013;
Thailand

Trent et al
2011; USA

Vermeulen
et al 2017;
Netherlands

Cystic fibrosis

Cystic fibrosis

Recurrent respiratory
papillomatosis

Asthma

Asthma

Severe bacteraemia;
Acute otitis media;
Severe infection;
Permanent sequelae to
severe infection
(epilepsy, hearing loss,
pneumonia, lung
disease, severe
meningitis, mental
retardation)

Pelvic inflammatory
disease; Permanent
sequelae (ectopic
pregnancy, infertility,
chronic abdominal pain)
Hypothetical
behavioural disorders:
Oppositional defiant
disorder; Conduct
disorder; Disruptive
behavioural disorder;

Children=55
(48.2%);
parents=199
Children=32;
parents=17

Children=20
(65%);
parents=20

Children=66 &
91, parents=66
& 91

Children= 64-
261 (63.6 to
100);
parents=64-261
Children=74
(53.5%);
parents=99

Children=134
(0%);
parents=121

Children=51&
65;
parents=51&65

Mean: 8.74; 0.2-
179 (12to0 18
years)

Mean: 16

Median: 9; 1.42-
17 (9 to 17 years)

8-17

6-12

(6-12 years)

Mean: 10; 5-14

Mean: 16.2; 12-19

Mean: 9, 15

QWB 70
EQ-5D-3L  69.7
VAS

HUI3; VAS 100

HUI2, HUI3 64

PAHOM

86.7-93.3

EQ-5D-3L 100
VAS, HUI2,
HUI3

VAS, TTO 100

EQ-5D-3L 100
and VAS

Italy,
Netherlands,
Scotland and
Poland

US population
of adults

Unspecified

Canadian
general
population of
adults
Canadian
general
population of
adults

US children
with asthma
(aged 6-12
years)

HUI-
Canadian
general
population of
adults; EQ-
5D-3L- Thai
general
population of
adults

Not applicable

UK general
population of
adults

Parents. Face-
to-face
interview.
Parents, online
survey.

Caregivers.
Face-to-face
interview.

Parent. Face-to-
face interviewer
administer

Parents. Face-
to-face
interview.

Caregivers.
Face-to-face
interview.

Parents. Online
survey.

Professionals;
Self-assessed by
children; Postal
survey; Self-
administered

paper

Yes

Yes

Yes

No

Yes

Yes

No

Yes

Mean overall utility scores
and agreement (ICC) for
self-proxy pair.

Median overall utility
scores

Mean overall utility and
VAS scores

Agreement between self-
proxy pair for overall and 3
dimensions (mobility,
ambulation and emotion)
Mean overall utility scores
and correlation between
self-proxy pair

Mean difference of overall
utility scores and
correlations between self-
proxy pair

Median VAS and TTO

scores

Mean overall utility and
VAS scores

13

11

13

12

13

12

13



Vermeulen
et al 2017b;
Netherlands

Gusi et al
2014; Spain

Morrow et
al 2010;
Australia

Sung et al
2004;
Canada

Comorbidities (ADHD,
substance abuse);
General health
Antisocial personality
disorder: Chronically
antisocial and seriously
violent

General population

Chronic illness: any
cancer, cystic fibrosis,
typel diabetes, cerebral
palsy, chronic
neurological conditions,
inflammatory bowel
disease, liver transplant;
chronic kidney diseases,
autism

Cancer patients;
Acrthritis; Haemophilia;
Conditions requiring
bone marrow transplant;
Hypothetical asthma as
example of mild
disability; Hypothetical
stroke as example of
moderate disability;
Hypothetical injury as
example of severe
disability

Children=15-50
(62-67%);
parents=10-16

Children=620;
parents=477

Children=69
(94.0%);
parents=59;
doctors=59

Children=19 &
21 (55%)
Parents=19 &
21

Mean: 16;
12-18

Mean: 16; 6-17
years
(6-17)

12-18
(12-18)

Mean: 13.7; 12-18

EQ-5D-3L

EQ-5D-Y &
Proxy

HUI2, HUI3
(HUI23SUE
150 &
HUI23PUE.
15Q)

HUI2,
HUI3, VAS,
SG, TTO

100

100

94

81.5

UK general
population of
adults

School aged
children in
Germany,
Italy, South
Africa, Spain
and Sweden
(aged 8-19
years)
Canadian
general
population of
adults

Canadian
general
population of
adults

questionnaire

Parents. Self-
administered
paper

questionnaire
Parents, self-
administered
paper

questionnaire

Parents, doctors

Parents. Face-

to-face
interview.

Yes

No

Yes

Yes

Mean difference of 13
treatment effect on overall
utility and VAS scores

Agreement (Kappa)
between self-proxy pair

Mean overall utility scores,
agreement (Kappa) between
child-parent & child-doctor
pair

Mean overall utility, VAS, 12
SGand TTO scores and
correlation (Spearman’s

rho) and agreement between
self-proxy pair for overall

utility, VAS, SG and TTO.

MAUI= Multi-attribute utility instruments: HUI= Health Utility Index; ICC= Intra-class correlation; MSKD= Musculo-skeletal diseases; VAS= Visual Analog Scale, WTP=Willingness to pay, TTO=Time
Trade Off; QWB= Quality of Well-Being




Table 4: Details of the studies that reported dyad self and proxy reports on cancer participants :

between child and proxy ratings

overall utility/attribute scores, agreement and correlations

Author  Health Proxy MAUIs Child and proxy dyad Direct Child and proxy Child and proxy ~ Summary of the
year conditions type/ No overall utility and/or valuation direct valuation reports: findings
of child- domain scores: methods methods based Correlation/agre
Proxy mean/median (SD/SE/(5%  (VAS, TTO, scores: mean/median ement (ICC, K)
pairs Cl/range), mean SG, WP) (SD/SE/CI) where where available
differences where available where available
available
Banks et  Cancer patients:  Parents/  HUI2,  Not reported Not used - HUI2: overall High and moderate
al 2008 leukaemia, HUI3 score ICC=0.74 agreement in overall
lymphoma, brain (0.29t0 0.92) child-proxy scores
tumour HUI3: ICC=0.42  for HUI2 and HUI3
(-0.21 t0 0.80) respectively
Absolute mean overall scores Reported for Nurses’
Barretal Cancer Health HUI2,  reported for child vs nurse dyad  Not used - HUI2 only Child  underestimated
1999 survivors: brain  professio  HUI3 ~ ©only, HUI2 non-irradiated Vs nurse, overall utilities both
tumour (PNET,  nals children=0.91 (0.11) & 1CC=0.85; on HUI2 and HUI3.
irradiated children=0.97 (0.04) -
medulloblastom  (Nurses) & HUI3 non-irradiated Chld_\{s T_he mean
a, _astrocytoma, children=0.85 (0.18) & physician, dlfferences between
glioma, irradiated children=0.91 (0.12) ICC=0.95 child vs nurse were
ependymoma) larger for HUI3
HUI2 nurse= 0.85 HUI2 domains (0.22 t0 0.28) than
(Kappa statistics)  for HUI2 (0.06 to
HUI3 nurse=0.69 reported 0.12).

Child Vs Nurse
Sensation: K=0.05
Emotion: K=0.13
Cognition:
K=0.57

Pain: K=0.71
Child Vs
physicians
Sensation: K=0.42
Emotion; K=0.13
Cognition:
K=0.37

Pain: K=0.73

High agreement in
HUI2 overall scores
for both child-proxy
pairs.

Emotion and pain
domains had the
lowest and highest
agreement
respectively.
Sensation domain
had the lowest
agreement between



Bull et al
2014

Cardelli
etal
2006

Cheng et
al 2011

Cancer survivors:
medulloblastoma
(WNT molecular
group, SHH
group, non-
WNT/SHH group)

Cancer survivors:
brain tumour;
leukaemia;
lymphoma; solid
tumour

Cancer patients:
leukaemia;
lymphoma; solid
tumour; brain
tumour and others

Parents HUI3

Parents HUI2

155 HUI2,
Parents HUI3
43

children

Median overall utility scores
for four molecular sub-
groups

Not used

WNT group (n=14)
Child=0.69 (IQR, 047 to
0.97)

Parent=0.68 (IQR, 0.32 to
0.97)

SHH group (n=8

Child=0.91 (IQR, 0.65 to
0.99)

Parent=0.91 (IQR, 0.68 to
0.95)

Other-non WNT/SHH group
(n=31)

Child=0.90 (IQR, 0.71 to
0.93)

Parent=0.77 (0.45 to 0.97)
Mean overall utility scores -
Overall population

Child =0.92

Parent=0.90

Primary brain tumour
Child=0.87

Parent=0.84

Acute leukemia/Lymphoma
Child=0.96

Parent=0.92

Extra Cerebral solid tumour
Child =0.94

Parent=0.91

Median overall utility scores  VASWTP,
HUI2 TTO
Child= 0.8 (IQR, 07 to 0.9)
Parent=0.8 (IQR, 0.6 t0 0.9)
p>0.005

HUI3

Median (IQR)scores

VAS

Overall population
Child =7.2 (5.7 t0 8.5)
Parent=7.1 (4.3to

child-nurse pair

Parents of children
with mild to
moderate health
condition rated
utility similar to
their children.
However, parents of
children with severe
health conditions
significantly
underestimated the
utility scores than
their children.

For all cancer
survivors, parents
tend to
underestimate the
utility scores albeit
the mean differences
not significantly
high (0.02 to 0.04)

No notable and
significant
difference in median
utility and VAS
scores.

Parents



Child=0.8 (IQR, 0.6 to 0.9)
Parent=0.9 (IQR, 0.6 t0 0.9)
p>0..05

8.2)

On hypothetical four
different management
strategy for febrile
neutropenia

Inpatient

Child=5.7 (4.1, 7.9)
Parent=15.6 (2.8,8.2)

Early discharge
Child=6.1 (4.6,7.2)
Parent=5.9 (4.4,7.2)

Outpatient intravenous
Child=5.6 (4.6,7.0)
Parent=5.9(4.4,7.3)

Outpatient oral
Child=5.3 (4.3,7.3)
Parent=4.7 (2.3, 7.2)

WTP (inpatient

reference)
Early discharge

Child=50.0 (0.0.
150.0)
Parent=50.0 (0.0,
200.0)

Outpatient intravenous
Child=62.5 (0.0,230.0)
Parent=20.0 (0.0,
200.0)

Outpatient oral
Child=45.0
(0.0,185.0)
Parent= 0.0 (0.0,

underestimated
health status on
WTP and TTO than
their children



Fluchel et
al 2008

Cancer survivors:
ALL; brain
tumour; Wilm’s
tumour;
retinoblastoma;
Hodgkin’s
disease; NHL;
AML; STS;
neuroblastoma;
Ewing’s sarcoma;
ovarian sarcoma;
osteogenic
sarcoma;

92-95
Parents
92-95
Children

HUI3

Mean differences (child —
proxy reports)
Overall =-0.17
Vision =0.001
Hearing =0.003
Speech =-0.026
Ambulation =0.002
Dexterity =0
Emotion=-0.148
Cognition =-0.104
Pain =0.007

200.0)

TTO (inpatient
reference)

Early discharge
Child=7.3(0.0, 156.0)
Parent=0.0 (0.0, 0.0)

Outpatient intravenous
Child=10.9 (0.0,156.0)
Parent=0.0 (0.0, 0.0)

Outpatient oral
Child= 7.3 (0.0,104.0)
(0.0,185.0)
Parent=0.0 (0.0, 0.0)

- ICC (95% CI)
Overall =0.773
(0.706,0.826)
Vision =0.67
(0.584, 0.742)
Hearing =0.104 (-
0.058,0.262)
Speech =0.121 (-
0.026 to 0.263)
Ambulation
=0.422 (0.298,
0.532)

Dexterity =0.14 (-
0.002, 0.277)
Emotion=0.433
(0.297,0.552)
Cognition =0.752
(0.683,0.807)
Pain =0.752
(0.683 t0 0.807)

Children rated lower
in overall utility and
on psychological
domains but higher
in physical domains
than their parents.

Agreement of child-
proxy ratings was
moderate to
excellent on overall
utility, pain, vision
and emotion
domains but
domains but poor in
other domains.



Fluchel et
al 2008

Fuetal
2006

Cancer survivors:
ALL; brain
tumour; Wilm’s
tumour;
retinoblastoma;
Hodgkin’s
disease; NHL;
AML; STS;
neuroblastoma;
Ewing’s sarcoma;
ovarian sarcoma;
osteogenic
sarcoma;

Cancer survivors:
ALL; leukaemia;
lymphoma; renal
tumour; germ cell
tumour;
retinoblastoma;

bone tumour; CNS

tumour; STS;
carcinoma

94 HUI3
Physican

92-95

Children

140-261  HUI2,
Parents HUI3
165-175
children

Mean differences (child —
proxy reports)
Overall =-0.216
Vision =0.002
Hearing =0.011
Speech =-0.024
Ambulation =-0.005
Dexterity =-0.002
Emotion=-0.171
Cognition =-0.106
Pain =-0.028

Mean (SD) and median
overall scores

HUI2

Children; mean = 0.87
(0.17), median=0.93 (0.23
to 1.00)

Parents, mean= 0.90 (0.12),
median= 0.95 (0.46 to 1.00)

HUI3

Children; mean = 0.73
(0.27), median=0.79 (-0.01
to 1.00)

Parents, mean= 0.84 (0.20),
median= 0.93 (0.10 to 1.00)

ICC (95% CI)
Overall =0
Vision =0.102 (-
0.143,0.142)
Hearing =0.754
(0.686,0.81)
Speech =0.08 (-
0.063,0.219)
Ambulation
=0.341
(0.2,0.469)
Dexterity
=0.841(0.794,0.87
8)
Emotion=0.841
(0.794, 0.878)
Cognition =0.616
(0.518,0.697)
Pain =0.619
(0.523,0.699)
ICC (95% CI)
HUI2

Child vs parents
Overall=0.389
(0.227,0.531)
Sensation=0.773
(0.706,0.826)
Mobility=0.670
(0.584, 0.742)
Emotion=0.104 (-
0.058, 0.262)
Cognition=0.121
(-0.026, 0.263)
Self-care=0.422
(0.298,0.532)
Pain=0.140 (-
0.002, 0.377)
HUI3
Overall=0.433(0.2

Children generally
rated lower than
their physicians
except for physical
domains.

There was moderate
agreement on
psychological
domains but poor or
on agreement on
other overall scores
and other domains.

Parents tend to
overestimate overall
utility scores than
their children both
on HUI2 and HUI3.

Poor agreement was
observed for
psychological
domains and
moderate to
excellent on overall
and physical
domains.



Fuetal
2006

Cancer survivors:
ALL; leukaemia;
lymphoma; renal
tumour; germ cell
tumour;
retinoblastoma;
bone tumour; CNS
tumour; STS;
carcinoma

200-201
Physicia
ns

165-175
children

HUI2;
HUI3

HUI2

Children; mean = 0.87
(0.17), median=0.93 (0.23
to 1.00)

Physicians, mean=0.94
(0.11), median=1.00 (0.37 to
1.00)

HUI3

Children; mean = 0.73
(0.27), median=0.79 (-0.01
to 1.00)

Physicians, mean=0.89
(0.11), median=1.00 (0.37 to
1.00)

97, 0.552)
Vision=0.754
(0.683,0.807)
Hearing= 0.752
(0.683,0.807)
Speech=0.843
(0.795, 0.880)
Ambulation=
0.699 (0.619,
0.765)
Dexterity=-0.006
(-0.0150, 0.138)
Emotion=0.038 (-
0.106, 0.181)
Cognition=0.248
(0.110, 0.378)
Pain=0.188
(0.046, 0.323)

ICC (95% CI)
HUI2

Child vs parents
Overall=0.379
(0.237,0.506)
Sensation=0.829
(0.778,0.870)
Mobility=0.569
(0.465,0.657)
Emotion=0.000 (-
0.143,0.143)
Cognition=0.102
(-0.045,0.245)
Self-care=0.754
(0.686,0.810)
Pain=0.080 (-
0.063,0.219)
HUI3
Overall=0.341

Treating physicians
tend to overestimate
overall utility scores
than children both

on HUI2 and HUI3.

Poor agreement was
observed for
psychological
domains and
moderate to
excellent on overall
and physical
domains.



Glaser et Cancer survivors:

al 1999 brain tumour
(PNET,
astrocytoma,
medulloblastoma,
ependymoma

Glaser et Cancer survivors:
al 1999 brain tumour
(PNET,

30 HUI2,
Parents HUI3
28

children

24 HUI2,
Physicia  HUI3
ns

HUI2

Children, mean (SD)=0.78
(0.18), median (min,
max)=0.80 (0.36, 1.00)
Parents, mean (SD)=0.82
(0.18), median (min, max)=
0.86 (0.25, 1.00)

HUI3

Children; mean (SD)=0.66
(0.28), median (min, max)=
0.80 (0.19, 1.00)

Parents, mean (SD)=0.72
(0.29), median (min,
max)=0.80 (0.24, 1.00)

HUI2
Children, mean (SD)=0.78
(0.18), median (min,

(0.200,0.469)
Vision=0.882
(0.846,0.910)
Hearing=

0.841(0.794,0.878

)
Speech=0.616
(0.518,0.697)
Ambulation=
0.619 (0.523,
0.699)

Dexterity= 0.337

(0.205, 0.457)

Emotion=0.026 (-

0.177,0.168)

Cognition=0.208

(0.068,0.340)
Pain=0.307
(0.171, 0.431)
HUI2 (Kappa)

Sensation =0.54
Mobility=0.72
Emotion=0.37
Self-care=0.47
Pain=0.62

HUI2 (Kappa)

Sensation =0.38

Both children and
parents rated lower
utility using HUI3
than HUI2.
However, for both
the MAUIs children
rated lower utility
than their parents
with the mean
difference higher on
HUI3.

Scores on
psychological
domains showed
poor agreement than
physical domains.
Both children and
physicians rated
lower utility scores



Glaser et
al 1999

Glaser et
al 1999b

astrocytoma,
medulloblastoma,
ependymoma

Cancer survivors:
brain tumour
(PNET,
astrocytoma,
medulloblastoma,
ependymoma

Cancer survivors:
brain tumour
(PNET,
astrocytoma,
medulloblastoma,

28
children

29 HUI2,
Physioth  HUI3
erapist

28

children

30 HUI2
Parents

25
physioth

max)=0.80 (0.36, 1.00)
Physicians, mean (SD)=0.89
(0.11), median (min,
max)=0.90 (0.65,1.00)
HUI3

Children; mean (SD)=0.66
(0.28), median (min, max)=
0.80 (0.19, 1.00)

Physicians, mean (SD)=0.83
(0.17), median (min,
max)=0.86 (0.57, 1.00)

HUI2

Children, mean (SD)=0.78
(0.18), median (min,
max)=0.80 (0.36, 1.00)
Physiotherapist, mean
(SD)=0.85 (0.13), median
(min, max)=0.88 (0.56,1.00)
HUI3

Children; mean (SD)=0.66
(0.28), median (min, max)=
0.80 (0.19, 1.00)
Physiotherapist, mean
(SD)=0.76 (0.24), median
(min, max)=0.80 (0.01, 1.00)

Not reported

Mobility=0.77
Self-care=0.78

HUI2 (Kappa)

Sensation=0.32
Emotion=0.37
Cognition=0.70
Self-care=0.43

HUI2

children Vs
parents; ICC=0.57
, Pearson r=0.59,

using HUI3 than
HUI2. However, for
both the MAUIs
children rated lower
utility than their
parents with the
mean difference
higher on HUI3.

Physical domains
showed excellent
agreement between
child and proxy
pairs.

Both children and
physiotherapists
rated lower utility
scores using HUI3
than HUI2.
However, for both
the MAUIs children
rated lower utility
than their parents
with the mean
difference higher on
HUI3.

Except for cognition
domain emotion and
sensation domain
had poor agreement
between child-proxy
reports.

Children had
moderate correlation
and agreement with
their parents’ utility
ratings. Physicians



Penn et al
2011; UK

ependymoma)

Cancer patients:
brain tumour
(ependymoma,
germ cell tumour,
astrocytoma,
medulloblastoma,
meningioma,
pineoblastoma,
craniopharyngiom
a); Comorbidity
(hydrocephalus);

erapist
23
physician
S

28
Children
29
parents
21
children

HUI3

Overall utility, domain

scores and mean differences
at 12 months follow-up
provided for the child-parent

proxy pairs

Children; mean (SD, range)=
0.84 (0.21, 0.06 to 1.00)
Parents; mean (SD, range)=
0.74 (0.29, -0.15 to 1.00)

Domains

Children; mean (SD)
Vision =0.98 (0.09)
Hearing=0.98 (0.11)
Speech=0.98 (0.05)

Ambulation=0.94 (0.19)

Dexterity= 0.95 (0.12)
Emotion=0.97 (0.04)
Cognition=0.92 (0.11)
Pain=0.94 (0.22)

Parents; mean (SD)

Vision =0.97 (0.09)

Hearing=0.96 (0.13)
Speech=0.98 (0.07)

Ambulation=0.91 (0.26)

p<0.01

Children vs
physicians;
ICC=0.15;
Pearson r=0.37,
p=0.12

Children vs
physiotherapists,
ICC=0.40,
Pearson r=0.54,
p<0.001
Spearman
correlation
coefficient(r)
Overall=0.76
Vision=0.73
Hearing=1.00
Speech=1.00
Ambulation=0.82
Dexterity=0.79
Emotion=0.30
Cognition=0.75
Pain=0.20

showed poor
correlation and
agreement with
children utility
scores.

Parents and child
reports provided at
12 months after
diagnosis

Children rated
significantly higher
for overall and most
of the attributes.

Correlation between
parents proxy-report
and children self-
report for overall
and the attribute
vision, hearing,
speech, ambulation,
dexterity and
cognition was good
to excellent but
moderate to poor for
emotion and pain
respectively.



Dexterity= 0.95 (0.14)
Emotion=0.97 (0.07)
Cognition=0.86 (0.19)
Pain=0.90 (0.21)

Mean differences (95% ClI,
P)

overall=0.07 (0.00 to 0.14,
<0.001)

Vision=0.02 (-0.01 to 0.04,
<0.001)

Hearing= 0.00
Speech=0.01 (-0.01to 0.02)
Ambulation=0.02 (-0.05 to
0.09, <0.001)

Dexterity= 0.01(-0.04 to
0.06, <0.001)
Emotion=0.02 (-0.02 to
0.06, 0.192)
Cognition=0.04 (0.00 to
0.09, <0.001)

Pain=0.03 (-0.14 to 0.08,
0.393)

IQR= Intra quartile range; VAS= Visual Analogue Scale; TTO= Time trade-off, WTP= Willingness-to-pay, HUI= Health utility Index

Interpretation of the ICC<0.4 poor agreement, fair to good agreement 0.40 < ICC < (.75, excellent ICC>0.75; Kappa<0.40 poor agreement, fair to moderate
0.40 <ICC < 0.70, excellent ICC>0.70)

Table 6: Details of the studies that reported dyad self and proxy reports in well (general population) children and adolescents : overall utility/attribute scores,
agreement and correlations between child and proxy ratings




Author  Health Proxy MAUIs Child and proxy dyad Direct Child and proxy Child and proxy ~ Summary of the
year conditions type/ No overall utility and/or valuation direct valuation reports: findings
of child- domain scores: methods methods based Correlation/agre
Proxy mean/median (SD/SE/(5%  (VAS, TTO, scores: mean/median ement (ICC, K)
pairs Cl/range), mean SG, WP) (SD/SE/CI) where where available
differences where available where available
available
Fluchel et ~ General health 91 HUI3 Mean differences of overall - - ICC (95% CI) Proxies of children
al 2008 used as controls in  physcian and domains (child — proxy Overall =0.843 with no obvious
the study with siteacher reports) (0.795, 0.88) health issues tend to
cancer survivors g Overall =-0.167 Vision =0.699 slightly overestimate
91 Vision =-0.003 (0.619,0.765) or rate similarly as
Children Hearing =0 Hearing =-0.006 their children.
Speech =-0.008 (-0.15,0.138)
Ambulation=0 Speech =0.038 (--  Most of the domains
Dexterity =0 -0.106, 0.181) and overall scores
Emotion =-0.139 Ambulation showed moderate to
Cognition = -0.068 =0.248 (0.11, high agreement
Pain =-0.009 0.378) except for hearing,
Dexterity =0.188  ambulation and
0.046,0.657) dexterity domains.
Emotion=0.433
(0.297,0.552)
Cognition =0.829
(0.778,0.87)
Pain =0.569
(0.465,0.657)
Overall utility scores at 12 Spearman
Pennetal  General health 32 HUI3 months follow-up provided - - correlation Moderate
2011; UK used as controls in - parents for the child-proxy pair coefficient(r) correlation between
the study with Children; mean (SD, range)= Overall=0.31 parent proxy-report
Cancersurvivors - 59 0.94 (0.13, 0.56 to 1.00) and child-reports.
children Parents; mean (SD, range)= Children rated

0.96 (0.09, 0.63 to 1.00)

Domains
Children, mean (SD)
Vision=0.99 (0.02)

slightly higher or
similar to their
parents on overall
utility and attributed
scores. Ceiling



Baumann
et al 2016

Belfort
etal
2011

Normal Parents HUI3
birthweight/ full
term

Health weight Parents HUI3
children (>8
years)

Hearing= 1.00 (0.00)
Speech=1.00 (0.00)
Ambulation= 1.00 (0.00)
Dexterity= 0.98 (0.12)
Emotion=0.98 (0.06)
Cognition=0.97 (0.09)
Pain=0.99 (0.03)
Parents, mean (SD)
Vision=1.00 (0.00)
Hearing=1.00 (0.00)
Speech=1.00 (0.00)
Ambulation=1.00 (0.00)
Dexterity= 0.98 (0.10)
Emotion=0.99 (0.05)
Cognition=0.98 (0.06)
Pain=0.98 (0.06)

Absolute overall utility Not used
scores reported

Controls (normal birth
weight/full term) child=0.89
(C10.87 to 0.92); Parent=
0.95 (CI=0.95 to 0.96)
Children with healthy
weight Not used
Overall=0.82 (95% Cl=
0.77,0.88)

Ambulation= 1 (95%
Cl=1,1)

Emotion=0.96 (95%
Cl1=0.93, 0.98)
Cognition=0.87 (0.81, 0.92)
Pain=0.95 (95% C1=0.90,
0.97)

Parents (>8 years children)
Overall=0.84 (95% Cl=

effect was observed
as most of the
controls (with no
establish health
conditions) and their
parents had a
maximum possible
score of 1.00.

Parents slightly
overestimated (mean
difference=-0.06)
for normal
birthweight or full-
term children

Children rated
similar or slightly
lower than their
parents on overall
utility and domains.
Parents
underestimated their
children utility on
pain domain by
0.04.



Belfort
etal
2011

Gusi et al
2014

Healthy weight
children (>12
years)

General
population

Parents

442
Mothers
and
children

HUI3

EQ-
5D-Y
and

EQ-

0.74,0.92)

Ambulation= 1 (95%
Cl=1,1)

Emotion=0.96 (95%
C1=0.93,0.99)
Cognition=0.88 (0.80, 0.95)
Pain=0.91 (95% Cl=
0.82,0.97)

Healthy weight children
(>12 years) Not used
Overall=0.85 (95% Cl=
0.80, 0.90)

Ambulation=1 (95%
Cl=11)

Emotion=0.98 (95%
Cl1=0.96,1.0)
Cognition=0.87 (0.81, 0.92)
Pain=0.96 (95% CI1=0.93,
0.99)

Parents of healthy weight
children (>12 years
children)

Overall=0.86 (95% Cl=
0.73,0.95)
Ambulation= 1 (95%
Cl=1,1)

Emotion=0.97 (95%
Cl1=0.93,0.99)
Cognition=0.91 (95%
Cl1=0.81,0.98)
Pain=0.90 (95% Cl=
0.76,0.95)

Not reported -

Kappa

Children vs
mothers

Children rated
similar or slightly
lower than their
parents on overall
utility and domains.
Parents
underestimated on
pain domain by
0.06.

Mother had poor
agreement on
emotional domain
but moderate on



Jelsma Children in open
and school (General
Ramma school population
2010 with no obvious

chronic illness)

Verripset  Very low
al 2001 birthweight; Very
preterm birth

5D-Y
Proxy

530 EQ-5D-
mothers Y

158

children

203 HUI3
(mail),
100
(telephon
e) and
103
(face-to-
face)
parents
and
children
pairs

Not reported

Overall utility scores by
mode of administration
Mail

Children; mean
(95%CI1)=0.90 (0.88t0 0.92)
Parents; mean
(95%CI1)=0.93 (0.91 to 0.94)
Telephone

Children; mean
(95%Cl1)=0.87 (0.84 to 0.90)
Parents; mean
(95%Cl1)=0.85 (0.81 to 0.88)

EQ-5D-Y VAS  Children from open

school; mean (SD)=
87.9 (16.5)
Mothers; mean
(SD)=88.4 (15.7)

Pain &
discomfort=0.68
(p<0.05)

Feeling worried,
sad or
unhappy=0.221
(p<0.05)

Open school
VAS scores
Pearson’s r=0.33
(p<0.01)

Kappa
Mobility=0.15
Looking after
myself=0.08
Doing usual
activities=0.01
Having pain or
discomfort=0.20
Feeling worried,
sad an
unhappy=0.21

Kappa agreement
for domains

Vision, k=0.62
Speech, k=0.24
Ambulation,
k=0.50

Dexterity, k=0.80
Cognition, k=0.38
Emotion, k=0.35
Pain, k=0.23

pain domain with
their children.

Mothers rated
similar health status
as their children
using VAS scale.

Poor agreement on
all the domains

between child and
proxy respondents.

Children rated
higher than parents
when administered
via telephone or
face-to-face than
their parents. For
postal mail survey,
children rated lower
utility than their
parents. However,
the mean differences
were not statistically



Face-to-face significant.

Children; mean (95% Cl)= Agreement was high
0.84 (0.81-0.88) in the physical
Parents; mean (95% ClI)= attributed but poor
0.83 (0.79 t0 0.87) in psychological
attributes.
General health Overall mean utilities
Wolkeet  (control) Full term  2gp HUI3 Adolescent; mean - - - Adolescent rated
al, 2013 parents (SD)=0.87 (0.15) utilities significantly
and Parents; mean (SD)=0.91 lower than their
adolesce (0.11) parents

nts

IQR= Intra quartile range; VAS= Visual Analogue Scale; TTO= Time trade-off, WTP= Willingness-to-pay, HUI= Health utility Index

Interpretation of the ICC<0.4 poor agreement, fair to good agreement 0.40 < ICC < 0.75, excellent ICC>0.75; Kappa<0.40 poor agreement, fair to moderate 0.40 <ICC <
0.70, excellent ICC>0.70)




Tables (NO AUTHOR DETAILS)

Table 1: Summary of the included studies

Description 1 Description 2 Number of
studies
Total studies included 35
Studies with MAUI/s 32
Studies with HUI3 Total 22
HUI3 utility scores reported 19
No scores reported (only agreement or correlation 3
between self-proxy pair)
HUI3 on cancers 10
HUI3 on other health condition 12
Studies with HUI2 Total 11
HUI2 utility scores reported 9
No scores reported (only agreement between self- 2
proxy pair)
HUI2 on cancers 8
HUI2 on other health conditions 3
Reported with HUI3 10
Studies with EQ-5D Total 8
(studies with EQ-5D-Y=3; EQ-5D utility scores reported 7
EQ-5D-3L=3; EQ-5D- No scores reported (only agreement between self- 1
5L=3) proxy pair)
EQ-5D on cancers 0
EQ-5D on other health conditions 8
Studies with Other Total 3
instruments (none of the QWB 1
instrument was used on PAHOM 1
cancers) 4 Hypothetical Health States Vignette 1
VAS (EQ-5D VAS=6 Total 10
studies) VAS scores reported 10
VAS on cancers 2
VAS on other health conditions 8
TTO Total 4
TTO on cancers 2
TTO on health conditions 2
SG Total 3
SG on Cancers 1
SG on other health conditions 2

MAUI=Multi-attribute utility Index, HUI= Health Utility Index, EQ-5D= EuroQoL-5D, QWB= Quality of
Well-Being, PAHOM= Paediatric Asthma Health Outcome Measure, VAS=Visual Analogue Scale,
WTP=Willingness to Pay, TTO=Time-trade-off, SG=Standard gamble




Table 2: Details of the included studies on cancer and/or cancer survivors that reported dyad self and proxy reports using preference-based

quality of life instruments

Sample sizes: Age of childhood Response  Source of MAUI Reportin
child (male%o) population Instrument  rate (%) tariff utility g
Author, & proxy: :mean/median; / scores quality
year and range (age range  valuation Proxy type & reporte score
country of of those self- methods mode of d
study Health Condition reported) used administration Results reported
Banks et al Cancer patients: Children=11 Mean: 9.5; 2-18 HUI2, HUI3  72.0 Unspecified Parents. Self- No Agreement between self- 12
2008; leukaemia, lymphoma, (65%); (10-18 years) administered proxy pair (ICC)
Canada brain tumour parents=22 paper
questionnaire

Barr et al Cancer survivors: brain  Children=15 Mean: 9.5; 1.7- HUI2, HUI3  93.2 Canadian Nurses & Yes Mean overall utility scores 12
1999 tumour (PNET, (46.3%); 17.9 (9.5t017.9) general physicians. Self- only & agreement between
Canada medulloblastoma, nurses=15; population of  administered self-proxy pair for overall

astrocytoma, glioma, physicians=12; adults paper (ICC) and dimension scores

ependymoma) questionnaire (Kappa)
Bull et al Cancer survivors: Children=8-31; Median: 15.7, HUI3 49.1to Unspecified Parents. Yes Median overall utility 12
2014; UK medulloblastoma (WNT  parents=8-33 145, 14.7; 10.3- 50.9 Unspecified scores

molecular group, SHH 18.2 (10to 18 mode of

group, non-WNT/SHH years) administration.

group)
Cardarelli et Cancer survivors: brain Children=2-15; Mean: 13.3; 8-28 HUI2 93-100 Canadian Parents. Self- Yes Mean and median overall 13
al 2006; tumour; leukaemia; parents=30-121  (8-28 years) general administered utility scores
Italy lymphoma; solid population of  paper

tumour adults questionnaire.
Chengetal  Cancer patients: Children=43 Median:15.4; 0-18 HUI2, 100 Unspecified Parents. Face- Yes Median overall utility, VAS 12
(2011) leukaemia; lymphoma; (23.2t0 53.5%);  (12-18 years) HUI3; to-face and TTO scores
Canada solid tumour; brain parents=155 VAS,TTO interview.

tumour and others
Fluchel et Cancer survivors and Children=81 Mean: 12.2 to HUI3 81.4 Canadian Parents, self- Yes Mean difference between 13
al, 2008; general population as Parents=94 13.6; 7-27 general assessed by self and proxy overall utility
Uruguay controls: ALL; brain population of  children. Face- and attribute scores and

tumour; Wilm’s

tumour; retinoblastoma;
Hodgkin’s disease;

NHL; AML; STS;

neuroblastoma; Ewing’s

sarcoma; ovarian

sarcoma; osteogenic
sarcoma; General health

(control)

adults

to-face
interview.

agreement (ICC) for self-
proxy pair



Fu et al Cancer survivors: ALL;  Children=165- Median: 12.8; 3.4- HUI2, HUI3 78.2t0 Canadian Parents or Yes Mean difference between 12
2006; El leukaemia; lymphoma; 175 (56%); 25.8 100 general physicians. self and proxy overall utility
Salvador, Renal tumour; germ cell  parents=140- population of  Parents, Face- and attribute scores and
Honduras, Cancer patients; 180; adults to-face agreement (ICC or Kappa)
Nicaragua, retinoblastoma; bone physicians=200- interview or for self-proxy pair overall
Panama tumour; CNS tumour; 201 Self- and attribute scores
STS; carcinoma administered
paper
questionnaire.
Glaser et al Cancer survivors: brain Children=25- Mean: 10.5; 6-16 HUI2, HUI3 90 Canadian Parents, Yes Mean overall utility scores 13
1999; UK tumour (PNET, 26; parents= 23- general physiotherapist and agreement (Kappa)
astrocytoma, 28 population of  or physicians. between self-proxy pair for
medulloblastoma, adults Self- overall and attribute scores
ependymoma) administered
paper
questionnaire.
Glaser etal ~ Cancer survivors: brain ~ Children=19- Mean: 10.5; 6-16  HUI2, HUI3 80 Canadian Parents, No Agreement (ICC and 13
1999b; UK tumour (PNET, 24; parents=19- general physiotherapist Kappa) between self-proxy
(Canada) astrocytoma, 24 population of  or physicians. pair for overall and attribute
medulloblastoma, adults Self- scores
ependymoma) administered
paper
questionnaire.
Penn et al Cancer patients: brain Children=21-22  Median: 11.1, HUI3 60.4 Unspecified Parents. Face- Yes Mean overall and 13
2011; UK tumour (ependymoma, (48.3-53.1%); 10.7;3.6-18.9 to-face dimension scores;
germ cell tumour, parents=29-32 interview. agreement (ICC) between

astrocytoma,
medulloblastoma,
meningioma,
pineoblastoma,
craniopharyngioma);
Comorbidity
(hydrocephalus);
General health (control)

overall and dimension
scores

MAUI= Multi-attribute utility instruments: HUI= Health Utility Index; ICC= Intra-class correlation; VAS= Visual Analog Scale, WTP=Willingness to pay, TTO=Time Trade Off, QWB= Quality of Well-

Being




Table 3: Details of the included studies on health conditions other than cancers that reported dyad self and proxy reports using preference-based quality of
life instruments

Sample sizes: Age of childhood Response  Source of MAUI Reportin
child (male%o) population Instrument  rate (%) tariff utility g
Author, & proxy: :mean/median; / scores quality
year and Childhood range (age range  valuation Proxy type & reporte score
country of of those self- methods mode of d
study Health Condition reported) used administration Results reported
Baumannet  Very low Very pre-term Mean: 13; 13-26 HUI3 65.0 Canadian Parents. Yes Mean overall utility scores 13
al 2016; birthweight/very children=190 (13-26 years) general Postal survey only
Germany preterm birth; General (45.3%); population of
health (normal parents=197 adults
birthweight/term) Control
children=201
(53.7) &
parents=204
Verripsetal  Very low birthweight; Children=100 & Mean: 14.2 HUI3 67.7 Canadian Parents. Postal Yes Mean overall utility scores 13
2001; Very preterm birth 203 (46.2%); general survey or face-
Netherlands parents=100 population of  to-face or
&203 adults telephone
interview.
Wolke etal,  Very low birthweight; Children= 260 Mean: 13 HUI3 61 Canadian Parents. Postal Yes Mean overall utility scores 13
2013; Very preterm birth (VLBW/VP) general survey.
Germany (VLBWI/VP), General 282 (FT) population of
health (Full-term, FT, (55.2%) adults
controls)
Saigal et al Extremely low Children=263 Mean: 8, 14.2 4 84.4 Canadian Parents, health Yes Mean of hypothetical 11
1999; birthweight or hypothetical general professionals dimensions
Canada extremely preterm birth health states population of  (physicians,
children adults nurses) Face-to-
face interview.
Hanberger Diabetes type I; Severe  Children=148; Mean: 13.2 EQ-5D-3L 725 Unspecified Parents. Postal Yes Mean overall utility scores 12
et al 2009; hypoglycaemia parents=151 survey.
Sweden
Rhodes et Overweight (insulin Children=108 Mean: 12.8; 12-18 HUI3 75 Canadian Parents. Face- Yes Median overall utility 13
al, 2012; resistant, prediabetes); (32.9%); general to-face scores and correlation
USA Diabetes type 1l parents=106 population of interview. (spearman correlation)
adults between child-proxy pair
Lee et al Diabetes type I; Children=231; Mean: 13.7; 8-18 HUI3; TTO 82 Canadian Parents. Face- Yes Mean overall utility and 12
2011;, USA Complications parents=223 general to-face TTO scores; correlation
(blindness, end-stage population of interview. between self-proxy pair for

renal disease, angina,

adults

utility and TTO



Belfort et al
2011
USA

Robertson et
al 2017; UK

Brunner et
al 2003;
Canada

Brunner et
al, 2004;
USA

Sims-
Williams et
al 2017;
Uganda

Chevreul et
al 2015b;
France
(Denmark,
England,

stroke, amputation)

Overweight or obese;
General population

(healthy weight)

Obesity

MSKD: juvenile

rheumatoid arthritis;

systemic lupus

erythematosus; juvenile

dermatomyositis;

arthropathy secondary

to haemophilia

MSKD: juvenile

rheumatoid arthritis;
Castleman syndrome;

systemic lupus

erythematosus; juvenile

dermatomyositis;

arthritis associated with
IBD; juvenile psoriatic

arthritis; juvenile

ankylosing spondylitis;

sarcoidosis
Spina bifida;
Comorbidities
(hydrocephalus,
immobility)

Fragile X syndrome

Children=42
overweight
(57%) & =34
(47%) (healthy
weights);
Parents=n (not
reported)

Children=63
(55.4%);
parents=63

Children=45-55
(23.5%);
parents=68-80

Children=87
(23.5%);
parents=119

Children=62
(56%);
caregivers=66

Children=53
(88.7%);
caregivers=42

Mean: 10.8

(overweight), 11.5

(normal weight);
5-18 (8-18 years)

Mean: 9.46; 6-11

1-18

(HUI3 and VAS
by 8-18 years &
SG by 10-18
years)

3-18

(VAS by 8-18
years & SG by
12-18 years)

10-14

Mean: 10.3
(not reported)

HUI3 46.2 to

65.3

EQ-5D-Y, 100
EQ-5D-Y
VAS

HUI3, SG, 81.8
VAS

(Linear

analogue

scale,

Categorical

scale),

VAS (well 46.4
and pain),
SG

HUI3, VAS 97.1

EQ-5D-5L;  36.6
EQ-5D-5L
VAS

Canadian
general
population of
adults

Unspecified

Canadian
general
population of
adults

Not applicable

Unspecified

General
population in
adults in
Denmark,
England,

Parents. Face-
to-face
interview

Parents. Self-
administered
paper
questionnaire
Parents. Face-
to-face
interview.

Parents. Face-
to-face
interview.

Parents. Face-
to-face
interview; Self-
administered
paper
questionnaire
Caregivers.
Online survey.

Yes

Yes

Yes

No

Yes

Yes

Mean & median overall
utility and 3 dimension
scores; correlations between
child and proxy scores
(Spearman’s rho) for the
overall and 3 dimensions
(pain, emotion & cognition)
for self-proxy pair

Mean and mean differences
of overall utility and VAS
scores

Mean and median overall
utility, SG, VAS scores;
correlation (Spearman’s
rho) and agreement (ICC)
for self-proxy pair

Mean and median SG and
VAS and agreement (ICC)
for self-proxy pair

Mean overall utility and
VAS scores and Pearson
correlations between self-
proxy pair on utility and
VAS scores

Mean utility and VAS
scores

12

12

12

12

12

13



Italy,
Netherlands,
Scotland,
Poland)
Czyzewski
et al 1994,
USA (USA)
Iskrov et al
2015;
Bulgaria
Chadha et al
2010;
Canada

Unger et al
(2012);
Canada

Gerald et al
2012; USA

Kulpeng et
al 2013;
Thailand

Trent et al
2011; USA

Vermeulen
et al 2017;
Netherlands

Cystic fibrosis

Cystic fibrosis

Recurrent respiratory
papillomatosis

Asthma

Asthma

Severe bacteraemia;
Acute otitis media;
Severe infection;
Permanent sequelae to
severe infection
(epilepsy, hearing loss,
pneumonia, lung
disease, severe
meningitis, mental
retardation)

Pelvic inflammatory
disease; Permanent
sequelae (ectopic
pregnancy, infertility,
chronic abdominal pain)
Hypothetical
behavioural disorders:
Oppositional defiant
disorder; Conduct
disorder; Disruptive
behavioural disorder;

Children=55
(48.2%);
parents=199
Children=32;
parents=17

Children=20
(65%);
parents=20

Children=66 &
91, parents=66
& 91

Children= 64-
261 (63.6 to
100);
parents=64-261
Children=74
(53.5%);
parents=99

Children=134
(0%);
parents=121

Children=51&
65;
parents=51&65

Mean: 8.74; 0.2-
179 (12to0 18
years)

Mean: 16

Median: 9; 1.42-
17 (9 to 17 years)

8-17

6-12

(6-12 years)

Mean: 10; 5-14

Mean: 16.2; 12-19

Mean: 9, 15

QWB 70
EQ-5D-3L  69.7
VAS

HUI3; VAS 100

HUI2, HUI3 64

PAHOM

86.7-93.3

EQ-5D-3L 100
VAS, HUI2,
HUI3

VAS, TTO 100

EQ-5D-3L 100
and VAS

Italy,
Netherlands,
Scotland and
Poland

US population
of adults

Unspecified

Canadian
general
population of
adults
Canadian
general
population of
adults

US children
with asthma
(aged 6-12
years)

HUI-
Canadian
general
population of
adults; EQ-
5D-3L- Thai
general
population of
adults

Not applicable

UK general
population of
adults

Parents. Face-
to-face
interview.
Parents, online
survey.

Caregivers.
Face-to-face
interview.

Parent. Face-to-
face interviewer
administer

Parents. Face-
to-face
interview.

Caregivers.
Face-to-face
interview.

Parents. Online
survey.

Professionals;
Self-assessed by
children; Postal
survey; Self-
administered

paper

Yes

Yes

Yes

No

Yes

Yes

No

Yes

Mean overall utility scores
and agreement (ICC) for
self-proxy pair.

Median overall utility
scores

Mean overall utility and
VAS scores

Agreement between self-
proxy pair for overall and 3
dimensions (mobility,
ambulation and emotion)
Mean overall utility scores
and correlation between
self-proxy pair

Mean difference of overall
utility scores and
correlations between self-
proxy pair

Median VAS and TTO

scores

Mean overall utility and
VAS scores

13

11

13

12

13

12

13



Vermeulen
et al 2017b;
Netherlands

Gusi et al
2014; Spain

Morrow et
al 2010;
Australia

Sung et al
2004;
Canada

Comorbidities (ADHD,
substance abuse);
General health
Antisocial personality
disorder: Chronically
antisocial and seriously
violent

General population

Chronic illness: any
cancer, cystic fibrosis,
typel diabetes, cerebral
palsy, chronic
neurological conditions,
inflammatory bowel
disease, liver transplant;
chronic kidney diseases,
autism

Cancer patients;
Acrthritis; Haemophilia;
Conditions requiring
bone marrow transplant;
Hypothetical asthma as
example of mild
disability; Hypothetical
stroke as example of
moderate disability;
Hypothetical injury as
example of severe
disability

Children=15-50
(62-67%);
parents=10-16

Children=620;
parents=477

Children=69
(94.0%);
parents=59;
doctors=59

Children=19 &
21 (55%)
Parents=19 &
21

Mean: 16;
12-18

Mean: 16; 6-17
years
(6-17)

12-18
(12-18)

Mean: 13.7; 12-18

EQ-5D-3L

EQ-5D-Y &
Proxy

HUI2, HUI3
(HUI23SUE
150 &
HUI23PUE.
15Q)

HUI2,
HUI3, VAS,
SG, TTO

100

100

94

81.5

UK general
population of
adults

School aged
children in
Germany,
Italy, South
Africa, Spain
and Sweden
(aged 8-19
years)
Canadian
general
population of
adults

Canadian
general
population of
adults

questionnaire

Parents. Self-
administered
paper

questionnaire
Parents, self-
administered
paper

questionnaire

Parents, doctors

Parents. Face-

to-face
interview.

Yes

No

Yes

Yes

Mean difference of 13
treatment effect on overall
utility and VAS scores

Agreement (Kappa)
between self-proxy pair

Mean overall utility scores,
agreement (Kappa) between
child-parent & child-doctor
pair

Mean overall utility, VAS, 12
SGand TTO scores and
correlation (Spearman’s

rho) and agreement between
self-proxy pair for overall

utility, VAS, SG and TTO.

MAUI= Multi-attribute utility instruments: HUI= Health Utility Index; ICC= Intra-class correlation; MSKD= Musculo-skeletal diseases; VAS= Visual Analog Scale, WTP=Willingness to pay, TTO=Time
Trade Off; QWB= Quality of Well-Being




Table 4: Details of the studies that reported dyad self and proxy reports on cancer participants :

between child and proxy ratings

overall utility/attribute scores, agreement and correlations

Author  Health Proxy MAUIs Child and proxy dyad Direct Child and proxy Child and proxy ~ Summary of the
year conditions type/ No overall utility and/or valuation direct valuation reports: findings
of child- domain scores: methods methods based Correlation/agre
Proxy mean/median (SD/SE/(5%  (VAS, TTO, scores: mean/median ement (ICC, K)
pairs Cl/range), mean SG, WP) (SD/SE/CI) where where available
differences where available where available
available
Banks et  Cancer patients:  Parents/  HUI2,  Not reported Not used - HUI2: overall High and moderate
al 2008 leukaemia, HUI3 score ICC=0.74 agreement in overall
lymphoma, brain (0.29t0 0.92) child-proxy scores
tumour HUI3: ICC=0.42  for HUI2 and HUI3
(-0.21 t0 0.80) respectively
Absolute mean overall scores Reported for Nurses’
Barretal Cancer Health HUI2,  reported for child vs nurse dyad  Not used - HUI2 only Child  underestimated
1999 survivors: brain  professio  HUI3 ~ ©only, HUI2 non-irradiated Vs nurse, overall utilities both
tumour (PNET,  nals children=0.91 (0.11) & 1CC=0.85; on HUI2 and HUI3.
irradiated children=0.97 (0.04) -
medulloblastom  (Nurses) & HUI3 non-irradiated Chld_\{s T_he mean
a, _astrocytoma, children=0.85 (0.18) & physician, dlfferences between
glioma, irradiated children=0.91 (0.12) ICC=0.95 child vs nurse were
ependymoma) larger for HUI3
HUI2 nurse= 0.85 HUI2 domains (0.22 t0 0.28) than
(Kappa statistics)  for HUI2 (0.06 to
HUI3 nurse=0.69 reported 0.12).

Child Vs Nurse
Sensation: K=0.05
Emotion: K=0.13
Cognition:
K=0.57

Pain: K=0.71
Child Vs
physicians
Sensation: K=0.42
Emotion; K=0.13
Cognition:
K=0.37

Pain: K=0.73

High agreement in
HUI2 overall scores
for both child-proxy
pairs.

Emotion and pain
domains had the
lowest and highest
agreement
respectively.
Sensation domain
had the lowest
agreement between



Bull et al
2014

Cardelli
etal
2006

Cheng et
al 2011

Cancer survivors:
medulloblastoma
(WNT molecular
group, SHH
group, non-
WNT/SHH group)

Cancer survivors:
brain tumour;
leukaemia;
lymphoma; solid
tumour

Cancer patients:
leukaemia;
lymphoma; solid
tumour; brain
tumour and others

Parents HUI3

Parents HUI2

155 HUI2,
Parents HUI3
43

children

Median overall utility scores
for four molecular sub-
groups

Not used

WNT group (n=14)
Child=0.69 (IQR, 047 to
0.97)

Parent=0.68 (IQR, 0.32 to
0.97)

SHH group (n=8

Child=0.91 (IQR, 0.65 to
0.99)

Parent=0.91 (IQR, 0.68 to
0.95)

Other-non WNT/SHH group
(n=31)

Child=0.90 (IQR, 0.71 to
0.93)

Parent=0.77 (0.45 to 0.97)
Mean overall utility scores -
Overall population

Child =0.92

Parent=0.90

Primary brain tumour
Child=0.87

Parent=0.84

Acute leukemia/Lymphoma
Child=0.96

Parent=0.92

Extra Cerebral solid tumour
Child =0.94

Parent=0.91

Median overall utility scores  VASWTP,
HUI2 TTO
Child= 0.8 (IQR, 07 to 0.9)
Parent=0.8 (IQR, 0.6 t0 0.9)
p>0.005

HUI3

Median (IQR)scores

VAS

Overall population
Child =7.2 (5.7 t0 8.5)
Parent=7.1 (4.3to

child-nurse pair

Parents of children
with mild to
moderate health
condition rated
utility similar to
their children.
However, parents of
children with severe
health conditions
significantly
underestimated the
utility scores than
their children.

For all cancer
survivors, parents
tend to
underestimate the
utility scores albeit
the mean differences
not significantly
high (0.02 to 0.04)

No notable and
significant
difference in median
utility and VAS
scores.

Parents



Child=0.8 (IQR, 0.6 to 0.9)
Parent=0.9 (IQR, 0.6 t0 0.9)
p>0..05

8.2)

On hypothetical four
different management
strategy for febrile
neutropenia

Inpatient

Child=5.7 (4.1, 7.9)
Parent=15.6 (2.8,8.2)

Early discharge
Child=6.1 (4.6,7.2)
Parent=5.9 (4.4,7.2)

Outpatient intravenous
Child=5.6 (4.6,7.0)
Parent=5.9(4.4,7.3)

Outpatient oral
Child=5.3 (4.3,7.3)
Parent=4.7 (2.3, 7.2)

WTP (inpatient

reference)
Early discharge

Child=50.0 (0.0.
150.0)
Parent=50.0 (0.0,
200.0)

Outpatient intravenous
Child=62.5 (0.0,230.0)
Parent=20.0 (0.0,
200.0)

Outpatient oral
Child=45.0
(0.0,185.0)
Parent= 0.0 (0.0,

underestimated
health status on
WTP and TTO than
their children



Fluchel et
al 2008

Cancer survivors:
ALL; brain
tumour; Wilm’s
tumour;
retinoblastoma;
Hodgkin’s
disease; NHL;
AML; STS;
neuroblastoma;
Ewing’s sarcoma;
ovarian sarcoma;
osteogenic
sarcoma;

92-95
Parents
92-95
Children

HUI3

Mean differences (child —
proxy reports)
Overall =-0.17
Vision =0.001
Hearing =0.003
Speech =-0.026
Ambulation =0.002
Dexterity =0
Emotion=-0.148
Cognition =-0.104
Pain =0.007

200.0)

TTO (inpatient
reference)

Early discharge
Child=7.3(0.0, 156.0)
Parent=0.0 (0.0, 0.0)

Outpatient intravenous
Child=10.9 (0.0,156.0)
Parent=0.0 (0.0, 0.0)

Outpatient oral
Child= 7.3 (0.0,104.0)
(0.0,185.0)
Parent=0.0 (0.0, 0.0)

- ICC (95% CI)
Overall =0.773
(0.706,0.826)
Vision =0.67
(0.584, 0.742)
Hearing =0.104 (-
0.058,0.262)
Speech =0.121 (-
0.026 to 0.263)
Ambulation
=0.422 (0.298,
0.532)

Dexterity =0.14 (-
0.002, 0.277)
Emotion=0.433
(0.297,0.552)
Cognition =0.752
(0.683,0.807)
Pain =0.752
(0.683 t0 0.807)

Children rated lower
in overall utility and
on psychological
domains but higher
in physical domains
than their parents.

Agreement of child-
proxy ratings was
moderate to
excellent on overall
utility, pain, vision
and emotion
domains but
domains but poor in
other domains.



Fluchel et
al 2008

Fuetal
2006

Cancer survivors:
ALL; brain
tumour; Wilm’s
tumour;
retinoblastoma;
Hodgkin’s
disease; NHL;
AML; STS;
neuroblastoma;
Ewing’s sarcoma;
ovarian sarcoma;
osteogenic
sarcoma;

Cancer survivors:
ALL; leukaemia;
lymphoma; renal
tumour; germ cell
tumour;
retinoblastoma;

bone tumour; CNS

tumour; STS;
carcinoma

94 HUI3
Physican

92-95

Children

140-261  HUI2,
Parents HUI3
165-175
children

Mean differences (child —
proxy reports)
Overall =-0.216
Vision =0.002
Hearing =0.011
Speech =-0.024
Ambulation =-0.005
Dexterity =-0.002
Emotion=-0.171
Cognition =-0.106
Pain =-0.028

Mean (SD) and median
overall scores

HUI2

Children; mean = 0.87
(0.17), median=0.93 (0.23
to 1.00)

Parents, mean= 0.90 (0.12),
median= 0.95 (0.46 to 1.00)

HUI3

Children; mean = 0.73
(0.27), median=0.79 (-0.01
to 1.00)

Parents, mean= 0.84 (0.20),
median= 0.93 (0.10 to 1.00)

ICC (95% CI)
Overall =0
Vision =0.102 (-
0.143,0.142)
Hearing =0.754
(0.686,0.81)
Speech =0.08 (-
0.063,0.219)
Ambulation
=0.341
(0.2,0.469)
Dexterity
=0.841(0.794,0.87
8)
Emotion=0.841
(0.794, 0.878)
Cognition =0.616
(0.518,0.697)
Pain =0.619
(0.523,0.699)
ICC (95% CI)
HUI2

Child vs parents
Overall=0.389
(0.227,0.531)
Sensation=0.773
(0.706,0.826)
Mobility=0.670
(0.584, 0.742)
Emotion=0.104 (-
0.058, 0.262)
Cognition=0.121
(-0.026, 0.263)
Self-care=0.422
(0.298,0.532)
Pain=0.140 (-
0.002, 0.377)
HUI3
Overall=0.433(0.2

Children generally
rated lower than
their physicians
except for physical
domains.

There was moderate
agreement on
psychological
domains but poor or
on agreement on
other overall scores
and other domains.

Parents tend to
overestimate overall
utility scores than
their children both
on HUI2 and HUI3.

Poor agreement was
observed for
psychological
domains and
moderate to
excellent on overall
and physical
domains.



Fuetal
2006

Cancer survivors:
ALL; leukaemia;
lymphoma; renal
tumour; germ cell
tumour;
retinoblastoma;
bone tumour; CNS
tumour; STS;
carcinoma

200-201
Physicia
ns

165-175
children

HUI2;
HUI3

HUI2

Children; mean = 0.87
(0.17), median=0.93 (0.23
to 1.00)

Physicians, mean=0.94
(0.11), median=1.00 (0.37 to
1.00)

HUI3

Children; mean = 0.73
(0.27), median=0.79 (-0.01
to 1.00)

Physicians, mean=0.89
(0.11), median=1.00 (0.37 to
1.00)

97, 0.552)
Vision=0.754
(0.683,0.807)
Hearing= 0.752
(0.683,0.807)
Speech=0.843
(0.795, 0.880)
Ambulation=
0.699 (0.619,
0.765)
Dexterity=-0.006
(-0.0150, 0.138)
Emotion=0.038 (-
0.106, 0.181)
Cognition=0.248
(0.110, 0.378)
Pain=0.188
(0.046, 0.323)

ICC (95% CI)
HUI2

Child vs parents
Overall=0.379
(0.237,0.506)
Sensation=0.829
(0.778,0.870)
Mobility=0.569
(0.465,0.657)
Emotion=0.000 (-
0.143,0.143)
Cognition=0.102
(-0.045,0.245)
Self-care=0.754
(0.686,0.810)
Pain=0.080 (-
0.063,0.219)
HUI3
Overall=0.341

Treating physicians
tend to overestimate
overall utility scores
than children both

on HUI2 and HUI3.

Poor agreement was
observed for
psychological
domains and
moderate to
excellent on overall
and physical
domains.



Glaser et Cancer survivors:

al 1999 brain tumour
(PNET,
astrocytoma,
medulloblastoma,
ependymoma

Glaser et Cancer survivors:
al 1999 brain tumour
(PNET,

30 HUI2,
Parents HUI3
28

children

24 HUI2,
Physicia  HUI3
ns

HUI2

Children, mean (SD)=0.78
(0.18), median (min,
max)=0.80 (0.36, 1.00)
Parents, mean (SD)=0.82
(0.18), median (min, max)=
0.86 (0.25, 1.00)

HUI3

Children; mean (SD)=0.66
(0.28), median (min, max)=
0.80 (0.19, 1.00)

Parents, mean (SD)=0.72
(0.29), median (min,
max)=0.80 (0.24, 1.00)

HUI2
Children, mean (SD)=0.78
(0.18), median (min,

(0.200,0.469)
Vision=0.882
(0.846,0.910)
Hearing=

0.841(0.794,0.878

)
Speech=0.616
(0.518,0.697)
Ambulation=
0.619 (0.523,
0.699)

Dexterity= 0.337

(0.205, 0.457)

Emotion=0.026 (-

0.177,0.168)

Cognition=0.208

(0.068,0.340)
Pain=0.307
(0.171, 0.431)
HUI2 (Kappa)

Sensation =0.54
Mobility=0.72
Emotion=0.37
Self-care=0.47
Pain=0.62

HUI2 (Kappa)

Sensation =0.38

Both children and
parents rated lower
utility using HUI3
than HUI2.
However, for both
the MAUIs children
rated lower utility
than their parents
with the mean
difference higher on
HUI3.

Scores on
psychological
domains showed
poor agreement than
physical domains.
Both children and
physicians rated
lower utility scores



Glaser et
al 1999

Glaser et
al 1999b

astrocytoma,
medulloblastoma,
ependymoma

Cancer survivors:
brain tumour
(PNET,
astrocytoma,
medulloblastoma,
ependymoma

Cancer survivors:
brain tumour
(PNET,
astrocytoma,
medulloblastoma,

28
children

29 HUI2,
Physioth  HUI3
erapist

28

children

30 HUI2
Parents

25
physioth

max)=0.80 (0.36, 1.00)
Physicians, mean (SD)=0.89
(0.11), median (min,
max)=0.90 (0.65,1.00)
HUI3

Children; mean (SD)=0.66
(0.28), median (min, max)=
0.80 (0.19, 1.00)

Physicians, mean (SD)=0.83
(0.17), median (min,
max)=0.86 (0.57, 1.00)

HUI2

Children, mean (SD)=0.78
(0.18), median (min,
max)=0.80 (0.36, 1.00)
Physiotherapist, mean
(SD)=0.85 (0.13), median
(min, max)=0.88 (0.56,1.00)
HUI3

Children; mean (SD)=0.66
(0.28), median (min, max)=
0.80 (0.19, 1.00)
Physiotherapist, mean
(SD)=0.76 (0.24), median
(min, max)=0.80 (0.01, 1.00)

Not reported

Mobility=0.77
Self-care=0.78

HUI2 (Kappa)

Sensation=0.32
Emotion=0.37
Cognition=0.70
Self-care=0.43

HUI2

children Vs
parents; ICC=0.57
, Pearson r=0.59,

using HUI3 than
HUI2. However, for
both the MAUIs
children rated lower
utility than their
parents with the
mean difference
higher on HUI3.

Physical domains
showed excellent
agreement between
child and proxy
pairs.

Both children and
physiotherapists
rated lower utility
scores using HUI3
than HUI2.
However, for both
the MAUIs children
rated lower utility
than their parents
with the mean
difference higher on
HUI3.

Except for cognition
domain emotion and
sensation domain
had poor agreement
between child-proxy
reports.

Children had
moderate correlation
and agreement with
their parents’ utility
ratings. Physicians



Penn et al
2011; UK

ependymoma)

Cancer patients:
brain tumour
(ependymoma,
germ cell tumour,
astrocytoma,
medulloblastoma,
meningioma,
pineoblastoma,
craniopharyngiom
a); Comorbidity
(hydrocephalus);

erapist
23
physician
S

28
Children
29
parents
21
children

HUI3

Overall utility, domain

scores and mean differences
at 12 months follow-up
provided for the child-parent

proxy pairs

Children; mean (SD, range)=
0.84 (0.21, 0.06 to 1.00)
Parents; mean (SD, range)=
0.74 (0.29, -0.15 to 1.00)

Domains

Children; mean (SD)
Vision =0.98 (0.09)
Hearing=0.98 (0.11)
Speech=0.98 (0.05)

Ambulation=0.94 (0.19)

Dexterity= 0.95 (0.12)
Emotion=0.97 (0.04)
Cognition=0.92 (0.11)
Pain=0.94 (0.22)

Parents; mean (SD)

Vision =0.97 (0.09)

Hearing=0.96 (0.13)
Speech=0.98 (0.07)

Ambulation=0.91 (0.26)

p<0.01

Children vs
physicians;
ICC=0.15;
Pearson r=0.37,
p=0.12

Children vs
physiotherapists,
ICC=0.40,
Pearson r=0.54,
p<0.001
Spearman
correlation
coefficient(r)
Overall=0.76
Vision=0.73
Hearing=1.00
Speech=1.00
Ambulation=0.82
Dexterity=0.79
Emotion=0.30
Cognition=0.75
Pain=0.20

showed poor
correlation and
agreement with
children utility
scores.

Parents and child
reports provided at
12 months after
diagnosis

Children rated
significantly higher
for overall and most
of the attributes.

Correlation between
parents proxy-report
and children self-
report for overall
and the attribute
vision, hearing,
speech, ambulation,
dexterity and
cognition was good
to excellent but
moderate to poor for
emotion and pain
respectively.



Dexterity= 0.95 (0.14)
Emotion=0.97 (0.07)
Cognition=0.86 (0.19)
Pain=0.90 (0.21)

Mean differences (95% ClI,
P)

overall=0.07 (0.00 to 0.14,
<0.001)

Vision=0.02 (-0.01 to 0.04,
<0.001)

Hearing= 0.00
Speech=0.01 (-0.01to 0.02)
Ambulation=0.02 (-0.05 to
0.09, <0.001)

Dexterity= 0.01(-0.04 to
0.06, <0.001)
Emotion=0.02 (-0.02 to
0.06, 0.192)
Cognition=0.04 (0.00 to
0.09, <0.001)

Pain=0.03 (-0.14 to 0.08,
0.393)

IQR= Intra quartile range; VAS= Visual Analogue Scale; TTO= Time trade-off, WTP= Willingness-to-pay, HUI= Health utility Index

Interpretation of the ICC<0.4 poor agreement, fair to good agreement 0.40 < ICC < (.75, excellent ICC>0.75; Kappa<0.40 poor agreement, fair to moderate
0.40 <ICC < 0.70, excellent ICC>0.70)

Table 6: Details of the studies that reported dyad self and proxy reports in well (general population) children and adolescents : overall utility/attribute scores,
agreement and correlations between child and proxy ratings




Author  Health Proxy MAUIs Child and proxy dyad Direct Child and proxy Child and proxy ~ Summary of the
year conditions type/ No overall utility and/or valuation direct valuation reports: findings
of child- domain scores: methods methods based Correlation/agre
Proxy mean/median (SD/SE/(5%  (VAS, TTO, scores: mean/median ement (ICC, K)
pairs Cl/range), mean SG, WP) (SD/SE/CI) where where available
differences where available where available
available
Fluchel et ~ General health 91 HUI3 Mean differences of overall - - ICC (95% CI) Proxies of children
al 2008 used as controls in  physcian and domains (child — proxy Overall =0.843 with no obvious
the study with siteacher reports) (0.795, 0.88) health issues tend to
cancer survivors g Overall =-0.167 Vision =0.699 slightly overestimate
91 Vision =-0.003 (0.619,0.765) or rate similarly as
Children Hearing =0 Hearing =-0.006 their children.
Speech =-0.008 (-0.15,0.138)
Ambulation=0 Speech =0.038 (--  Most of the domains
Dexterity =0 -0.106, 0.181) and overall scores
Emotion =-0.139 Ambulation showed moderate to
Cognition = -0.068 =0.248 (0.11, high agreement
Pain =-0.009 0.378) except for hearing,
Dexterity =0.188  ambulation and
0.046,0.657) dexterity domains.
Emotion=0.433
(0.297,0.552)
Cognition =0.829
(0.778,0.87)
Pain =0.569
(0.465,0.657)
Overall utility scores at 12 Spearman
Pennetal  General health 32 HUI3 months follow-up provided - - correlation Moderate
2011; UK used as controls in - parents for the child-proxy pair coefficient(r) correlation between
the study with Children; mean (SD, range)= Overall=0.31 parent proxy-report
Cancersurvivors - 59 0.94 (0.13, 0.56 to 1.00) and child-reports.
children Parents; mean (SD, range)= Children rated

0.96 (0.09, 0.63 to 1.00)

Domains
Children, mean (SD)
Vision=0.99 (0.02)

slightly higher or
similar to their
parents on overall
utility and attributed
scores. Ceiling



Baumann
et al 2016

Belfort
etal
2011

Normal Parents HUI3
birthweight/ full
term

Health weight Parents HUI3
children (>8
years)

Hearing= 1.00 (0.00)
Speech=1.00 (0.00)
Ambulation= 1.00 (0.00)
Dexterity= 0.98 (0.12)
Emotion=0.98 (0.06)
Cognition=0.97 (0.09)
Pain=0.99 (0.03)
Parents, mean (SD)
Vision=1.00 (0.00)
Hearing=1.00 (0.00)
Speech=1.00 (0.00)
Ambulation=1.00 (0.00)
Dexterity= 0.98 (0.10)
Emotion=0.99 (0.05)
Cognition=0.98 (0.06)
Pain=0.98 (0.06)

Absolute overall utility Not used
scores reported

Controls (normal birth
weight/full term) child=0.89
(C10.87 to 0.92); Parent=
0.95 (CI=0.95 to 0.96)
Children with healthy
weight Not used
Overall=0.82 (95% Cl=
0.77,0.88)

Ambulation= 1 (95%
Cl=1,1)

Emotion=0.96 (95%
Cl1=0.93, 0.98)
Cognition=0.87 (0.81, 0.92)
Pain=0.95 (95% C1=0.90,
0.97)

Parents (>8 years children)
Overall=0.84 (95% Cl=

effect was observed
as most of the
controls (with no
establish health
conditions) and their
parents had a
maximum possible
score of 1.00.

Parents slightly
overestimated (mean
difference=-0.06)
for normal
birthweight or full-
term children

Children rated
similar or slightly
lower than their
parents on overall
utility and domains.
Parents
underestimated their
children utility on
pain domain by
0.04.



Belfort
etal
2011

Gusi et al
2014

Healthy weight
children (>12
years)

General
population

Parents

442
Mothers
and
children

HUI3

EQ-
5D-Y
and

EQ-

0.74,0.92)

Ambulation= 1 (95%
Cl=1,1)

Emotion=0.96 (95%
C1=0.93,0.99)
Cognition=0.88 (0.80, 0.95)
Pain=0.91 (95% Cl=
0.82,0.97)

Healthy weight children
(>12 years) Not used
Overall=0.85 (95% Cl=
0.80, 0.90)

Ambulation=1 (95%
Cl=11)

Emotion=0.98 (95%
Cl1=0.96,1.0)
Cognition=0.87 (0.81, 0.92)
Pain=0.96 (95% CI1=0.93,
0.99)

Parents of healthy weight
children (>12 years
children)

Overall=0.86 (95% Cl=
0.73,0.95)
Ambulation= 1 (95%
Cl=1,1)

Emotion=0.97 (95%
Cl1=0.93,0.99)
Cognition=0.91 (95%
Cl1=0.81,0.98)
Pain=0.90 (95% Cl=
0.76,0.95)

Not reported -

Kappa

Children vs
mothers

Children rated
similar or slightly
lower than their
parents on overall
utility and domains.
Parents
underestimated on
pain domain by
0.06.

Mother had poor
agreement on
emotional domain
but moderate on



Jelsma Children in open
and school (General
Ramma school population
2010 with no obvious

chronic illness)

Verripset  Very low
al 2001 birthweight; Very
preterm birth

5D-Y
Proxy

530 EQ-5D-
mothers Y

158

children

203 HUI3
(mail),
100
(telephon
e) and
103
(face-to-
face)
parents
and
children
pairs

Not reported

Overall utility scores by
mode of administration
Mail

Children; mean
(95%CI1)=0.90 (0.88t0 0.92)
Parents; mean
(95%CI1)=0.93 (0.91 to 0.94)
Telephone

Children; mean
(95%Cl1)=0.87 (0.84 to 0.90)
Parents; mean
(95%Cl1)=0.85 (0.81 to 0.88)

EQ-5D-Y VAS  Children from open

school; mean (SD)=
87.9 (16.5)
Mothers; mean
(SD)=88.4 (15.7)

Pain &
discomfort=0.68
(p<0.05)

Feeling worried,
sad or
unhappy=0.221
(p<0.05)

Open school
VAS scores
Pearson’s r=0.33
(p<0.01)

Kappa
Mobility=0.15
Looking after
myself=0.08
Doing usual
activities=0.01
Having pain or
discomfort=0.20
Feeling worried,
sad an
unhappy=0.21

Kappa agreement
for domains

Vision, k=0.62
Speech, k=0.24
Ambulation,
k=0.50

Dexterity, k=0.80
Cognition, k=0.38
Emotion, k=0.35
Pain, k=0.23

pain domain with
their children.

Mothers rated
similar health status
as their children
using VAS scale.

Poor agreement on
all the domains

between child and
proxy respondents.

Children rated
higher than parents
when administered
via telephone or
face-to-face than
their parents. For
postal mail survey,
children rated lower
utility than their
parents. However,
the mean differences
were not statistically



Face-to-face significant.

Children; mean (95% Cl)= Agreement was high
0.84 (0.81-0.88) in the physical
Parents; mean (95% ClI)= attributed but poor
0.83 (0.79 t0 0.87) in psychological
attributes.
General health Overall mean utilities
Wolkeet  (control) Full term  2gp HUI3 Adolescent; mean - - - Adolescent rated
al, 2013 parents (SD)=0.87 (0.15) utilities significantly
and Parents; mean (SD)=0.91 lower than their
adolesce (0.11) parents

nts

IQR= Intra quartile range; VAS= Visual Analogue Scale; TTO= Time trade-off, WTP= Willingness-to-pay, HUI= Health utility Index

Interpretation of the ICC<0.4 poor agreement, fair to good agreement 0.40 < ICC < 0.75, excellent ICC>0.75; Kappa<0.40 poor agreement, fair to moderate 0.40 <ICC <
0.70, excellent ICC>0.70)
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