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Abstract

Background and Aims Patient-reported outcome measures (PROMs) for children (aged < 18 years) present methodologi-
cal challenges. PROMs can be categorised by their diverse underlying conceptual bases, including functional, disability
and health (FDH) status; quality of life (QoL); and health-related quality of life (HRQoL). Some PROM:s are designed to
be accompanied by preference weights. PROMs should account for childhood developmental differences by incorporating
age-appropriate health/QoL domains, guidance on respondent type(s) and design. This systematic review aims to identify
generic multidimensional childhood PROMs and synthesise their characteristics by conceptual basis, target age, measure-
ment considerations, and the preference-based value sets that accompany them.

Methods The study protocol was registered in the Prospective Register of Systematic Reviews (CRD42021230833), and
reporting followed Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. We con-
ducted systematic database searches for generic multidimensional childhood PROMs covering the period 2012-2020, which
we combined with published PROMs identified by an earlier systematic review that covered the period 1992-2011. A second
systematic database search identified preference-based value sets for generic multidimensional PROMs. The PROMs were
categorised by conceptual basis (FDH status, QoL and HRQoL) and by target age (namely infants and pre-schoolers aged
< 5 years, pre-adolescents aged 5—11, adolescents aged 12—18 and multi-age group coverage). Descriptive statistics assessed
how PROM characteristics (domain coverage, respondent type and design) varied by conceptual basis and age categories.
Involvement of children in PROM development and testing was assessed to understand content validity. Characteristics of
value sets available for the childhood generic multidimensional PROMs were identified and compared.

Results We identified 89 PROMs, including 110 versions: 52 FDH, 29 QoL, 12 HRQoL, nine QoL-FDH and eight HRQoL-
FDH measures; 20 targeted infants and pre-schoolers, 29 pre-adolescents, 24 adolescents and 37 for multiple age groups.
Domain coverage demonstrated development trajectories from observable FDH aspects in infancy through to personal
independence and relationships during adolescence. PROMs targeting younger children relied more on informant report,
were shorter and had fewer ordinal scale points. One-third of PROMs were developed following qualitative research or
surveys with children or parents for concept elicitation. There were 21 preference-based value sets developed by 19 studies
of ten generic multidimensional childhood PROMs: seven were based on adolescents’ stated preferences, seven were from
adults from the perspective of or on behalf of the child, and seven were from adults adopting an adult’s perspective. Diverse
preference elicitation methods were used to elicit values. Practices with respect to anchoring values on the utility scale also
varied considerably. The range and distribution of values reflect these differences, resulting in value sets with notably dif-
ferent properties.
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Conclusion Identification and categorisation of generic multidimensional childhood PROMs and value sets by this review
can aid the development, selection and interpretation of appropriate measures for clinical and population research and cost-

effectiveness-based decision-making.

Key Points for Decision Makers

Our systematic review identified 110 versions of generic
multidimensional patient-reported outcome measures
(PROMs) for children (aged < 18 years) spanning child-
hood age groups and conceptual bases of functional, dis-
ability and health status, quality of life and health-related
quality of life.

A supplementary systematic review identified 21
preference-based value sets for ten PROMs designed to
be accompanied by preference-based value sets.

Our catalogues of (1) PROMs categorised by target

age group, conceptual bases and related characteristics
(domain coverage, respondent type and design) and (2)
value sets appraised for their development and statistical
features can aid the development, selection and inter-
pretation of appropriate childhood PROMs for clinical
and population research and cost-effectiveness-based
decision-making.

1 Background

Patient-reported outcome measures (PROMs) enable direct
assessment of health status, health-related quality of life
(HRQoL) or quality of life (QoL) by patients or individuals
[1-3]. They are used extensively as outcome instruments and
can support patient-centred care [2, 4]. The use of PROMs
in childhood populations (aged < 18 years) presents meth-
odological challenges compared to application in adults. One
challenge is to account for age-based biopsychosocial devel-
opmental differences between children and adults and across
children of different ages [5—7]. Distinguishing the age or
age group of the target childhood population is important
for content validity or concept coverage of the childhood
PROM, its capacity for child self-report, appropriate design,
and the culturally appropriate age for child self-report [2].
There are many ways that PROMs can be categorised.
They can be divided into generic measures and disease
or condition-specific measures, and further into domain-
specific measures and multidimensional measures [4, 8].
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Generic measures have the advantage of allowing compari-
sons across conditions and interventions. Multidimensional
measures can be both generic and condition-specific and
capture the multifaceted nature of concepts including health,
QoL or HRQoL. PROMs can thus be further categorised by
the concept(s) they seek to measure through their descriptive
systems. There are multiple definitions of these concepts
in the literature, with terms often used interchangeably [3,
9]. In this paper, we draw on the categories arising from
a synthesis of definitions of functioning, disability, health,
HRQoL and QoL used by the World Health Organization
(WHO). In this taxonomy, a QoL/HRQoL measure can be
distinguished from a functional, disability and health (FDH)
measure by its reflection of the individual respondent’s per-
ception, or subjective judgement of importance, of their
assessed status [3]. Specifically, an FDH measure captures
the ‘interactions among body structures and function, and
activities and participation in the context of the environment
and personal factors’, whilst QoL is ‘a person’s perception
of [his/her] position in life’, where perception involves a
subjective judgement over how the position relates to his/her
goals, expectations, standards, enjoyment or concerns and
not just a self-report of the position. HRQoL represents the
individual’s ‘perception of his/her health and health-related
states’ where ‘health’ represents a narrower domain than
‘position in life’ (p. 1086) [3].

PROMSs can be accompanied by preference-based value
sets which produce an overall index when applied to the
multidimensional states generated by the descriptive systems
[8]. PROMs accompanied by preference-based value sets
are often referred to as multi-attribute utility instruments
in the literature [10]. The value sets accompanying these
measures use stated preference methods including standard
gamble (SG) and time trade-off (TTO) to trade-off between
a health state and mortality risk or life expectancy, respec-
tively [11]. A key aspect of these methods is their ability
to yield values that are anchored on a scale with 0 = dead
and 1 = full health, as required for the use of values for
estimating quality-adjusted life years (QALYs) in cost-util-
ity analysis. Negative values are theoretically possible and
represent health states considered worse than being dead.
Discrete choice experiments (DCE) can also be used to elicit
stated preferences for value sets for PROMs, although the
resulting values lie on a latent scale unless accompanied
by additional methods to allow anchoring at dead = 0 [12].
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Decision makers around the world have shown a preference
for country-specific value sets reflecting underlying differ-
ences in preferences of different populations [13—15].

There are considerable methodological challenges that
arise in valuing childhood PROMs. Among them, there is
contention around whose preferences are relevant, with some
instruments offering both adult- and child-elicited value sets
[16]. Eliciting values from children themselves may help to
ensure that health services are relevant to their needs [17,
18], particularly when adults’ and children’s preferences
differ [19]. However, there are practical and ethical issues
surrounding the age at which children can be asked to par-
ticipate in stated preference studies, especially where these
include tasks that involve trade-offs with life expectancy.
Both SG and TTO may impose high cognitive and/or emo-
tional burden on children relative to DCE or best—worst scal-
ing (BWS) tasks [17]. Where values are used to inform the
allocation of healthcare resources financed primarily from
taxation, a common normative position is that these should
be based on the preferences of the adult general public [12,
20]. However, valuing childhood PROMs using adults’ pref-
erences also raises issues. For example, it is unclear whether
the respondent should be asked to think about themselves as
a child, their child or another child [20].

Several systematic reviews of generic multidimensional
childhood PROMs have been published since 2000 [3, 4,
21-26]. The most recent, by Janssens et al., identified 63
unique versions of PROMs (including eight accompanied
by value sets) published between 1992 and 2011 [4]. Their
review tabulated the characteristics of PROMs, including
target age range, respondent type, domain coverage and sev-
eral design features (e.g. number of items, response options
and recall period) [4]. That review also mapped the domains
of the PROMs onto the WHO’s International Classification
of Functioning, Disability and Health, Child and Youth ver-
sion (ICF-CY) framework [27], but noted the shortcoming
of conflating the domains of FDH and QoL/HRQoL meas-
ures that have a different conceptual basis. It did not distin-
guish between types of informant response as recommended
by the International Society for Pharmacoeconomics and
Outcomes Research (ISPOR) guideline, i.e. proxy if the
informant infers the child’s perception of health/QoL states
and observer if the informant focuses on observable traits
without inferring perception [2]. Moreover, little attention
was paid to differences in characteristics of measures across
age groups, or the value set features. Fayed and colleagues
distinguished between FDH and QoL/HRQoL measures;
however, their search period was limited to 2004-2008 [3].
Cremeens et al. [21] and Grange et al. [24] limited their
reviews to 3- to 8-year-olds and < 5 year olds, respectively,
which hinders comparisons of PROM characteristics across
all childhood age groups. Finally, Chen and Ratcliffe previ-
ously reported on the features of nine childhood PROMs

accompanied by value sets, but this was not a systematic
review [10]. These gaps in previous studies inform the aim
and objectives of this systematic review.

2 Aim and Objectives

This systematic review aims to generate a comprehensive
catalogue of generic multidimensional childhood PROMs
that rely on child self- and/or informant-report (hereafter
childhood PROMs for brevity in accordance with the ISPOR
guideline [2]) and the value sets that accompany them. In
doing so, we aim to inform the development, selection and
interpretation of childhood PROM:s for clinical and popula-
tion research and cost-effectiveness-based decision-making.
Accordingly, the objectives are to:

1. Systematically identify generic multidimensional
childhood PROMs and preference-based value sets that
accompany them.

2. Categorise the PROMs according to conceptual basis
and target age group and evaluate their methodological
features according to the ISPOR good research practice
recommendations on the use of childhood PROMs [2].

3. Catalogue the value sets that exist for childhood PROMs,
compare the methods that have been used to produce
them and report the characteristics of the resulting value
sets.

3 Methods

A pre-specified protocol outlining the systematic review
methods was developed and registered with the Prospec-
tive Register of Systematic Reviews (CRD42021230833).
For reporting purposes, the review followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [28]. See the Supplementary Informa-
tion for the PRISMA checklist for this paper (see the elec-
tronic supplementary material).

3.1 Data Sources and Study Selection

Two independent systematic database searches were con-
ducted. The first aimed to identify primary development
studies for generic multidimensional childhood PROMs
published between 1 January 2012 and 16 October 2020.
Studies identified in the search were pooled with those pub-
lished between 1 January 1992 and 20 March 2012 identified
in the earlier systematic review by Janssens et al. [4]. A sec-
ond search was conducted without date limits on 18 Febru-
ary 2021 to identify preference-based value sets for generic
multidimensional childhood PROMs. This was constructed
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around measures identified by the first search that reported
the development of a value set or the objective to develop a
value set or to inform economic evaluations. Developers of
PROMs were also contacted to confirm whether, to the best
of their knowledge, there was no missing published value
set.

Both systematic searches covered seven academic data-
bases (Medline, Embase, PsycInfo via Ovid, EconLit via
Proquest, CINAHL via EBSCOHost, Scopus and Web of
Science) and one grey literature database (PROQOLID). The
Medline search strategy for the first and second searches are
presented in Tables A and B in the Supplementary Informa-
tion (see the electronic supplementary material). Searches
were limited to English language texts. In both searches,
references were imported into Endnote X9 and duplicates
were removed. References were then exported into Covi-
dence [29], where two researchers independently reviewed
the titles and abstracts of identified articles. If an article
received two approvals, it proceeded to the next stage,
with disagreements referred to a third reviewer for the final
assessment. Full text articles were independently reviewed
by two reviewers with disagreements again referred to the
third reviewer for final assessments.

The inclusion criteria for the systematic search of
PROMs were as follows: studies reporting the development
of a generic multidimensional childhood (aged < 18 years)
PROM and studies published in the English language. Con-
ference abstracts with sufficient information (i.e. contain-
ing at least the acronym/name of the instrument(s), the aim/
motivation of development, whether a general childhood
population was targeted, and the multidimensionality of
the instrument) were included alongside full text articles.
Studies in adults only and animals were excluded, as were
commentaries, single case reports and secondary application
of PROMs. References of included studies were searched,
including those published before 1 January 2012. The inclu-
sion criteria for the systematic search to identify value sets
were as follows: studies reporting the development of a
value set for one or more generic multidimensional child-
hood PROM; the value set was anchored on a 0—1 scale
required for the use of the values in QALY estimation; and
studies (including full text articles and a user’s manual [no
conference abstracts were identified]) published in the Eng-
lish language. Studies that only reported values for a sub-set
of the health states described by a childhood PROM were
excluded.

3.2 Data Extraction
For the first review that identified generic multidimensional
childhood PROMs, data for each measure were extracted

independently by two reviewers per article from a pool
of eight reviewers, with disagreements resolved through
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discussion. For the second review that identified preference-
based value sets, data for each value set were extracted by
one reviewer, with a 20% check performed by a second
reviewer. For the identified generic multidimensional child-
hood PROMs, the following characteristics were extracted
according to proformas in Excel: acronym/name of the
instrument, name of author(s)/developer(s), development
year and country(ies), aim/motivation of development, target
age range, background concept (e.g. definition of health/QoL
adopted before commencing PROM development), devel-
opment methods (e.g. focus groups with children for item
selection), role of children in development, level of child’s
perception captured, respondent type (e.g. child, proxy,
observer), administration mode (e.g. by self, by interviewer),
recall period, domains covered, number of items, response
options and method for score generation (other than value
set application).

For the identified value sets of the generic multidimen-
sional childhood PROMs, the following characteristics
were extracted: acronym/name of the instrument, name
of author(s)/developer(s), valuation year and country(ies),
methods for selecting valued health states, number of val-
ued health states, sampling methods for valuation includ-
ing target population, recruitment strategies, response rates,
sample size, representativeness of sample and reasons for
exclusion, and stated preference data collection methods.
The latter included elicitation technique(s) (e.g. SG, TTO,
DCE), the approach taken to anchoring at 0—1, characteris-
tics of respondents, perspective and administration mode,
and modelling methods. Finally, the properties of the value
sets were examined (e.g. value range, proportion of health
states with negative values). As some of these properties
were not reported in the papers, we coded the value set
algorithms based on the published results and calculated
the index scores for all potential health states according to
the classification system of the instruments.

3.3 Data Synthesis

Using a method similar to that of Fayed et al. [3], the generic
multidimensional childhood PROMs identified were cat-
egorised by conceptual basis. The wording and response
options for measure items were reviewed independently by
two reviewers per article from a pool of eight reviewers.
Measures with 75% or more of items that captured a child’s
perception (i.e. relation to enjoyment, satisfaction, goals,
expectations, standards or concerns) on health or broader
position in life were labelled HRQoL or QoL measures,
respectively. Measures with 25% or fewer items capturing a
child’s perception were labelled FDH measures. Those with
between 25 and 75% of items capturing a child’s perception
were labelled hybrid HRQoL-FDH or QoL-FDH measures.
Fayed and colleagues similarly described the hybrid nature
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of many measures: e.g. the General Health Questionnaire
was classified as ‘FDH and QoL/HRQoL’, the HUI as ‘FDH
(with one HRQoL/QoL attribute)’ and the KIDSCREEN as
‘HRQoL/QoL (with some functioning features)’. Instead of
these mixed descriptions, this study specifies cut-off levels
to allow for comparison across a wide range of measures.

Distinguishing between QoL and HRQoL was particu-
larly challenging given the overlap between health and posi-
tion in life. Indeed, Fayed et al. do not make this distinction
in their results, grouping QoL and HRQoL under the same
category [3]. A two-step pragmatic approach was taken: (1)
refer to the stated aim/motivation of the study prior to meas-
ure development or use (e.g. some studies gave the defini-
tion of QoL or HRQoL and underlying constructs [30, 31]),
and if still unclear, then (2) categorise as HRQoL measures
if more than 50% of the domains cover body functioning,
disabilities and daily activities (e.g. mobility, pain, vision,
anxiety, depressive symptoms, chronic illness, dressing and
grooming) that would constitute the concept of FDH as
defined by Fayed et al. [3].

When step (1) in this pragmatic approach could not be
applied (i.e. the study used conceptual labels without clearly
defining them), we did not automatically apply the con-
ceptual labels given to PROMs by the developer(s). Fayed
et al. documented the discrepancies between the concep-
tual bases as labelled by developers and secondary applica-
tions of PROMs and those as classified by their review. For
example, Fayed et al. noted that the HUI and the PedsQL
were labelled as HRQoL/QoL measures in the primary and
secondary literature but are more accurately labelled FDH
measures [3]. In the current review, conceptual bases were
similarly assigned according to extracted data rather than
existing labels (unless clearly defined), but we did not docu-
ment the discrepancies as was done by Fayed et al.

For measures that use informant responses, the informant
type was classified according to the ISPOR guideline [2],
namely proxy for QoL/HRQoL measures (since informants
infer the child’s subjective perception) and observer for FDH
measures (since no such inference is made). For hybrid QoL/
HRQoL-FDH measures, the informant type was labelled
hybrid proxy-observer.

Following the ISPOR good research practices guideline
[2], we explored differences in measurement characteristics
for PROMs targeted at different age groups. The ISPOR
guideline’s age cut-offs were used to categorise the meas-
ures by their target age group: less than 5 years, covering
infants, toddlers or pre-schoolers; 5—7 years for younger pre-
adolescents; 8—11 years for older pre-adolescents; and 12—18
years for adolescents. We then explored how the character-
istics of the measures (including range of domains covered,
respondent and informant type, and other design features)
varied by conceptual basis and target age. In cases where
target ages were not clearly specified, inferences were made

from the study aim and development methods to assign the
target age category.

The level of content validity of each PROM was assessed
according to whether children of the target age were involved
in (1) the development of the measure, including qualitative
research for domain and item elicitation, and (2) assess-
ment of comprehension using cognitive interviews and/or
pilot/feasibility studies. Note that appraisals of other psy-
chometric properties such as construct validity and internal
consistency are not reported here but in forthcoming work.
Cultural issues present in the initial instrument develop-
ment (as opposed to subsequent translations and secondary
cross-cultural adaptations of the developed instrument) were
similarly described.

For the review of value sets for generic multidimensional
childhood PROMs, data were analysed using narrative syn-
thesis. Summary tables were used to describe the bibliog-
raphy/setting, sampling methods, preference data collection
methods and statistical features of the identified value sets.
Separate summaries of the modelling methods are presented
for two categories of preference elicitation techniques: TTO,
SG and rating scales (RS); DCEs and BWS.

4 Results
4.1 Search Results

Figure 1 shows the PRISMA flow diagram for the first search
that identified primary studies developing generic multidi-
mensional childhood PROMs published between 1 January
2012 and 16 October 2020.

Thirty-four eligible studies were identified that described
26 PROM:s. Sixty-three PROMs included in the review by
Janssens et al. [4] that met the inclusion criteria were included
to give 89 PROMs in total. Fourteen PROMs were accompa-
nied or designed to be accompanied by preference-based value
sets. Figure 2 shows the PRISMA flow diagram for the iden-
tification of value sets for these 14 PROMs. Nineteen studies
were identified in total that described 21 value sets.

4.2 Overview of Generic Multidimensional
Childhood Patient-Reported Outcome Measures
(PROM:s)

Table 1 provides an overview of the characteristics of the
identified generic multidimensional childhood PROMs that
are not accompanied by or designed to be accompanied
by preference-based value sets, while Table 2 does so for
PROMs designed to be accompanied by preference-based
value sets. Some measures have several versions, and Table 1
includes all distinct versions, providing a total of 110 unique
measures (for example, the PedsQL 4.0 Generic Core Scales
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are composed of age-specific modules for toddlers, young
children, children and teens [32]). Of the 110 measures, 52
are FDH measures, 29 are QoL measures, 12 are HRQoL
measures, nine are hybrid QoL-FDH measures, and eight
are hybrid HRQoL-FDH measures. Seventeen measures
(reflecting two versions each for HUI2 and HUI3 and two
variants of the EQ-5D-Y) are designed to be accompanied
by preference-based value sets. The measures were primarily
developed in high-income countries (using the 2021 World
Bank classifications [33]), with only seven (6%) developed
in lower- or middle-income country (LMIC) settings as part
of an international development process [34—40].

4.3 Characteristics of Measure by Age Category

Age groups 5-7 and 8-11 were combined for the subsequent
descriptions of measure characteristics because relatively
few measures targeted these age groups. This generated three
rather than four age categories for the subsequent descrip-
tions. Overall, there were 20 measures that targeted children
less than 5 years, 29 that targeted children aged 5-11 years
and 24 that targeted adolescents aged 12—18 years. Thirty-
seven measures covered multiple age groups. Table C in the
Supplementary Information (see the electronic supplemen-
tary material) organises the included measures by the above
four target age group categories.
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Fig. 1 The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram for database searches for studies
developing generic multidimensional childhood patient-reported outcome measures published between 1 January 2012 and 16 October 2020
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Fig.2 The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) flow diagram for database searches for
valuation studies for generic multidimensional childhood PROMs

4.3.1 Conceptual Basis

Figure 3 shows the number of identified PROMs by age cat-
egory according to their conceptual basis. The proportion
of measures designed to elicit the child’s perception of their
status (i.e. QoL, HRQoL and QoL/HRQoL-FDH measures)
varied between four out of 20 (20%) for the infants, tod-
dlers or pre-schoolers category and 18 out of 24 (75%) for
adolescents. Twenty of 37 (54%) measures with multi-age
group coverage were designed to elicit the child’s perception
of their status.

identified by search strategies. PROM patient-reported outcome
measure, QALY quality-adjusted life year

4.3.2 Domain Coverage

Table 3 lists in alphabetical order the domains covered by
generic multidimensional childhood PROMs stratified by
age category and conceptual basis. Moreover, domains that
are unique to each age category are presented in bold and
underlined.

Thirty-one domains were unique to infants, toddlers or
pre-schoolers, of which 25 were unique to FDH measures
and six to HRQoL measures. There were ten unique domains
for pre-adolescents, 25 for adolescents and 16 for the multi-
age coverage category. The unique domains were concen-
trated in FDH measures (19 of 25; 76%) for infants, toddlers
or pre-schoolers, and in QoL measures (16 of 25; 64%) for
adolescents.
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the development and pilot-testing processes. The develop-
ment of 21 of the 110 measures (19%) involved qualitative
research with or surveys of children for domain and item
elicitation. Nine measures were based on adapting existing
adult measures: one conducted focus groups with adoles-
cents [37]; two cognitive interviews [6, 38]; one feasibility
testing [60]; and five made little or no mention of children’s
involvement [54, 61-64]. Twenty-three measures reported no
involvement of children, relying on clinical and/or research
expertise for domain/item elicitation, using statistical tech-
niques for item selection (e.g. for short-form development),
or provided little detail on development. Among measures
with multi-age group coverage, nine of the 37 measures
(24%) conducted qualitative research with children.

Seven measures addressed cultural issues in initial
measure development. The ACHWM aimed to develop a
culturally appropriate model of health and wellbeing for
Aboriginal communities in Canada [48]. The QOLQA and
QOLQA-Taiwan aimed to develop measures appropriate
for Asian adolescents [35, 65]. The development of the IQI
involved interviews with parents of infants aged 0-3 years
from New Zealand, Singapore and the UK to assess cross-
cultural interpretability [51]. Izutsu et al. adapted the exist-
ing English version of the WHOQOL-BREF for Bangladeshi
adolescents and identified the need for interviewer adminis-
tration due to low literacy rates in this context [36]. Finally,
the KIDSCREEN measures were developed across 13 Euro-
pean countries specifically for cross-cultural relevance [57];
while the development of the EQ-5D-Y similarly included
seven countries [38].
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4.5 Characteristics of Preference-Based Value Sets
for Childhood PROMs

The characteristics of 21 preference-based value sets devel-
oped by 19 studies of ten generic multidimensional child-
hood PROMs are summarised in Table 5. The CH-6D,
CHSCS-PS, EQ-5D-Y-5L and TANDI, which have been
designed as generic multidimensional childhood PROMs
with the accompaniment of a value set as an objective,
did not have value sets publicly available at the time of the
review. The 21 value sets were predominately developed in
high-income countries with the exception of those developed
for Fiji and Tonga (AQoL-6D Adolescents) [37] and China
(CHU9D) [66]. BWS and DCE:s increased in frequency of
use in recent valuation studies, with TTO and SG techniques
largely utilised at least a decade ago, unless used for the
specific purpose of anchoring the DCE/BWS to the QALY
scale. The respondent types from which the value sets were
derived differ across measures, ranging from school chil-
dren and students (16D, AQoL-6D, CHU9D [Australia and
China]) through to parents/caregivers (17D, HUI2, IQI),
with general population adult samples forming the most
prevalent source of values overall (AHUHM, CHU9D [UK
and The Netherlands], EQ-5D-Y, HUI2, HUI3, QWB, IQI).

The size of the samples from which the value sets were
derived differed markedly between valuation studies, rang-
ing from 115 (17D, parents of children [67]) to 4155 (EQ-
5D-Y US value set, adults [68]). Some studies conducted
complementary TTO experiments to assist with anchoring
[66, 69—71] or used a particular type of DCE that includes

HRQoL 1
14
3
5
8
/ 17
6

INFANTS, TODDLERS PRE-ADOLESCENTS
AND PRESCHOOL (AGE 5-11)
CHILDREN (AGE <5)

ADOLESCENTS (AGE MULTI-AGE GROUP
12-18) COVERAGE

Fig.3 Number of identified generic multidimensional childhood PROMs by conceptual basis and age category. FDH functioning, disability and
health, HRQoL health-related quality of life, PROM patient-reported outcome measure, QoL quality of life
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Table 3 Domains covered by included patient-reported outcome measures by age category and conceptual basis. Domains unique to age cat-
egory are highlighted in bold and underlined

Age category

Underlying conceptual basis

Domains

Infants, toddlers or pre-school-

ers (age < 5)*

Pre-adolescents (age 5-11)°

Adolescents (age 12-18)¢

FDH

QoL/HRQoL-FDH
QoL
HRQoL

FDH

QoL/HRQoL-FDH
QoL

HRQoL

FDH

QoL/HRQoL-FDH

QoL

HRQoL

Accident; activities; activities needing assistance; Acute minor illness; Acute significant ill-
ness; aids/devices for functioning; anger; anxiety; arising; behaviour; bodily pain; breath-
ing; change in health over past over; chronic illness; cognitive functioning; communica-
tion; depressive symptoms; dexterity; dressing and grooming; eating; emotion; emotional
functioning; Engagement—Curiosity; Engagement—Persistence; Family cohesion; Family
environment; Feeding; general behaviour; general health; general health perceptions; getting
along; global health; grip; Growth and development; hearing; Hospital admission; Hygiene;
Immunisation; Interaction; Learning and remembering; mobility; mood; movement; pain;
parental impact—emotion; Parental impact—General health; Parental impact—Mental,
parental impact—time; physical activity; physical challenges; physical functioning; Physical
symptoms; play; positive affect; Psychomotor development; Psychopathological elements;
reach; relationships; Responsiveness; school functioning; self-care; Self-control—Adapt-
ability; Self-control—Self-regulation; Skin; Sleep; Sociability; Social functioning; Social
relationships; Speech; Stooling; Temperaments and moods; Thinking and problem solving;
total functional status; VAS general health; VAS pain; VAS wellbeing; vision; walking

Child behaviour; emotion; family; friends; physical health; school; self-esteem
Activities at school and leisure; family life; global health; social life

Anxiety; Appetite; communication; Liveliness; Lung problems; motor functioning; positive
mood; Problem behaviour; Skin problems; sleeping; social functioning; Stomach problems

Able to join activities; achievement; Annoyed; appearance; breathing; cognition; comfort;
concentration; Daily routine; depression; dexterity; discomfort and symptoms; distress;
doing usual activities; eating; emotion; emotional functioning; excretion; feeling worried,
sad or unhappy; fertility; friends; fun with friends; general health; hearing; mental function;
mental health; mobility; looking after myself; moving; pain; parents listen to ideas; physical
functioning; physical health; QoL; resilience; risk avoidance; sad; satisfaction; school and
hobbies; school functioning; school work; self-care; sensation; Sleeping; Social functioning;
speech; tired; VAS global health; vision; vitality; worried

Emotion; family; friends; mental; physical; physical health; school; self-esteem; social

Activities at school and leisure; anxious-depressed; cognitive; community connectedness; emo-
tional; family functioning; family life; family relationships; Food satisfaction; future security;
general wellbeing; global health; health; leisure-time activities; life achievement; personal
relationships; personal safety; physical; physical activity; physical complaints; physical
handicaps; physical limitations; relation with parents; relation with peers; Relation at school,
Relation with siblings; school achievements; Self-concept; Social; Social conflicts; social life;
social wellbeing; standard of living; symptoms; Worry

Achievement; Activity impairment; asthma-specific; autonomy; cognitive; cognitive func-
tioning; comfort; energy; general health perceptions; general wellbeing; global negative
emotional functioning; global positive emotional functioning; healthiness; motor functioning;
pain and symptoms; physical; physical complaints; physical health; psychosocial; resilience;
risk avoidance; social; social functioning; symptoms; Values; wellbeing

Achievement; appearance; breathing; comfort; coping; depression; discomfort and symptoms;
Disorders; distress; eating; emotional functioning; excretion; friends; health perceptions;
mental function; mental health; Physical ability; physical functioning; resilience; risk avoid-
ance; satisfaction; school and hobbies; school functioning; self-image; sleeping; social and
family relationships; social functioning Strenuous activities; vision, hearing and communica-
tions; vitality

Bodily pain; change in health; emotion; Emotional wellbeing; external conditions; family; fam-
ily activities; family cohesion; friends; general behaviour; general health perceptions; getting
along; global behaviour; health; interpersonal conditions; Intimacy; Material wellbeing;
mental; mental health; physical; physical functioning; physical health; Place in community;
productivity; psychological conditions; role functioning—behavioural; role functioning—
emotional; role functioning—physical; school; Safety; self-esteem; social

Becoming; Being; Belonging; Contextual factors to QoL; Environment; family; general QoL;
global QoL and health satisfaction; Independence; leisure and relationships; living environ-
ment; Opposite-sex relationship; pain; Perceptual factors to QoL; Personal competence;
physical; physical appearance; psychological; psychological wellbeing; residential environ-
ment; Same-sex friends; school; self; self-esteem; Sense of self, social relationship

Anxiety; depression; Disability; emotional feelings; energy/vitality; Family communications;
friends; general health; Health habits; leisure; mental health; pain; parents; perceived health;
Physical fitness; physical health; psychological wellbeing; school; school work; self-esteem;
Social health; social support
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Table 3 (continued)

Age category Underlying conceptual basis Domains

Multi-age group coverage! FDH Activities; activities needing assistance; aids/devices for functioning; ambulation; anger;
anxiety; arising; asthma impact; cognition; depressive symptoms; dexterity; dressing and
grooming; eating; Educational; emotion; fatigue; feeling worried/sad/unhappy; fertility;
fun with friends; general health; grip; hearing; hygiene; Interpersonal functioning; lack of
energy; mental health; mobility; pain; pain interference; parents listen to ideas; peer relation-
ships; physical; physical activity; physical challenges; physical health; psychological; QoL;
sad; self-care; sensation; social; Social activity; speech; symptom-problem complex; tired;
total functional status; Upper extremity; usual activities; VAS general health; VAS pain; VAS
wellbeing; vision; walking

QoL/HRQoL-FDH Bodily pain; change in health; emotion; external conditions; family; family activities; family
cohesion; friends; general behaviour; general health perception; interpersonal conditions;
mental health; parental impact—emotion; parental impact—time; physical functioning;
physical health; psychological conditions; role functioning—behavioural; role functioning—

emotional; role functioning—physical; school; self-esteem

QoL Activities; appearance; Aftainments; autonomy; chronic-generic QoL; cognitive and school
performance; cognitive functioning; communication; community connectedness; Continence;
depression; depressive moods and emotions; discomfort; eating; emotional; energy level;
family; family functioning; feelings about yourself; Financial resources; friends; future
security; general affect; general satisfaction; getting along with friends; getting along with
family; Getting/buying things; getting things done; global QoL; health; Helping at home;
interests and hobbies; Life achievement; Life satisfaction; living environment; love/affection;
maternal acceptance; mental; mental health; mobility; mood; moods and emotions; parent
relationship; parent relations and home life; parent relations and autonomy; paying attention;
peer acceptance; peer relationship; personal relationships; personal safety; physical; physical
activity; Physical competence; physical health; physical wellbeing; place you live at; play/
free time; Psychological functioning; psychological wellbeing; school; School environment,
school performance; School wellbeing; self; self-care; self-perception; sight; sleep; social
and leisure times; social acceptance; Social integration; social support and peers; Spiritual;
standard of living; worry

HRQoL Autonomy; cognitive functioning; global negative emotional functioning; global positive emo-

tional functioning; motor functioning; pain and symptoms; social functioning

FDH functioning, disability and health, HRQoL health-related quality of life, QoL quality of life, VAS visual analogue scale

*Versions for this category (see Table 1 for full names of measures): QUALIN; AUQUEI Nursery; CHAQ38 Informant only; FSIIR Infants;
FSIIR Toddlers; FSIIR Pre-schoolers; ITQOL; ITQOL SF47; Kiddy-KINDL CQ; Kiddy-KINDL PQ; PedsQL GCS Toddler; PedsQL SF15 Tod-
dler; PedsQL Infant Scales (1-12 months); PedsQL Infant Scales (13-24 months); PROMIS EC; TAPQOL; WCHMP; CHSCS-PS; 1QI; TANDI

bVersions for this category: AUQUEI Primary; CHIP-CE CRF; CHIP-CE PRF; CHIP-CE PRF (short-form); CHRS; CHSCS; ExQoL; HAY;
HDQ Age 6; HDQ Age 10; Healthy Pathways CRS; Healthy Pathways PRS; Kid-KINDL CQ; PedsQL GCS Young Child; PedsQL GCS Child;
PedsQL SF15 Young Child; PedsQL SF15 Child; P-MYMOP; PROMIS PGH7 Informant only; PWI-SC8; QLQC; QLSI-C; QLSI-C Tablet;
QoL-C; TACQOL Informant only; 17D; HUI2 Informant only; HUI3 Informant only; CHU9D

“Versions for this category: OK.ado; CHIP-AE; CHQ-CF87; CHQ-CF45; ComQOL-S5; COOP Charts; DHP-A; HDQ Age 13; HDQ Age 16;
Kiddo-KINDL AQ; Nordic QoLQ; PedsQL GCS Teen; PedsQL SF15 Teen; QOLPAV; QOLQA; QOLQA-Taiwan; MSLSS-A; VSP-A; WHO-
QOL-BREF; YQoL-R; YQoL-S; 16D; AHUM; AQoL-6D Adolescent

dVersions for this category: ACHWM; CHAQ; CHAQ Informant only; CHAQ38; CHQ-PF50; CHQ-PF28; CQoL; FSIIR School children;
FSIIR-14; GCQ; ILC; Kid- & Kiddo-KINDL PQ; KINDL CAT-SCREEN; KIDSCREEN-52; KIDSCREEN-27; KIDSCREEN-10; Kids-CAT;
MCWBS; Nordic QoLQ Informant only; PQ-LES-Q; PROMIS PIB; PROMIS PIB SF; PROMIS PIB CAT; PROMIS PGH7; PWI-SC; SLSS;
MSLSS; MSLSS Brief; TACQOL; TedQL; CH-6D; EQ-5D-Y; EQ-5D-Y Proxy; EQ-5D-Y-5L; HUI2; HUI3; QWB

a life year attribute (which is commonly referred to as
DCErrq) [72] to assist with anchoring. Studies using BWS
and DCE generally used larger sample sizes than more tra-
ditional approaches to health state valuation such as RS,
TTO and SG (supplementary Figure S1, see the electronic
supplementary material) [73]. Studies employing DCE and
BWS approaches in relatively large samples also tended to
be administered in self-complete online surveys. In contrast,
TTO and SG were more likely to be administered in smaller
samples and in an interview format due to their greater com-
plexity and iterative nature [73].

Seven value sets were elicited from adolescents using
RS for the 16D [18], TTO for AQoL-6D Adolescents (four
value sets) [37] and BWS for CHU9D [66, 74]. One study
elicited values from young adults to anchor the Ratcliffe
2015 value set for the CHU9D [74]. Amongst the remaining
studies that sampled adult populations, five studies eliciting
country-specific value sets for the EQ-5D-Y or HUI2 asked
adult respondents to express their preferences from the per-
spective of a child aged 7 and 10 years [68] or 10 years [70,
71,75, 76]. The HUI2 value sets [75, 76] added additional
context by specifically asking the adult to imagine the child
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Table 4 Frequencies of

alternative characteristics of

measures by target age category Age<5 Age5-11 Age12-18  Multi-age  Total
N=20 N=29 N=24 N=37 N=110

Target age category

Respondent and informant® type—number of measures (%)

Designed primarily for child report 1(2.3) 9 (20.5) 18 (40.9) 16 (36.4) 44 (40.0)
Child report, aided by adult (e.g. parent) 1 (16.7) 3 (50.0) 2(33.3) 0(0.0) 6(5.5)
Compatible with child and proxy® 0(0.0) 2 (20.0) 1(10.0) 7 (70.0) 10 (9.1)
Compatible with child and observer 0(0.0) 7 (43.8) 3(18.8) 6 (37.5) 16 (14.5)
Compatible with proxy report onlyb 2(22.2) 3(33.3) 0(0.0) 4(44.4) 9(8.2)
Compatible with observer report only 16 (64.0) 5 (20.0) 0(0.0) 4 (16.0) 25 (22.7)

Administration mode—number of measures (%)
Compatible with child self-report

By self, non-electronic 0 (0.0) 8 (21.1) 15 (39.5) 15 (39.5) 38 (50.0)
By self, electronic 0(0.0) 3(27.3) 19.1) 7 (63.6) 11 (14.5)
By self or staff/interviewer 0(0.0) 2 (28.6) 3(42.9) 2 (28.6) 7(9.2)
By group or aided 1(14.3) 2 (28.6) 1(14.3) 3(42.9) 709.2)
By staff/interviewer 1(7.7) 6 (46.2) 4 (30.8) 2¢(15.4) 13 (17.1)
Compatible only with informant report

By self, non-electronic 11 (50.0) 6(27.3) 0(0.0) 5(22.7) 22 (64.7)
By self, electronic 1 (50.0) 1 (50.0) 0(0.0) 0(0.0) 2(5.9)
By self or staff/interviewer 3(75.0) 0(0.0) 0(0.0) 1(25.0) 4(11.8)
By staff/interviewer 3 (50.0) 1(16.7) 0(0.0) 2 (33.3) 6 (17.6)

Recall period—number of measures (%)
Compatible with child self-report

Current/Today 0 (0.0) 7 (53.8) 2(15.4) 4 (30.8) 13 (17.1)
General 1(5.3) 3(15.8) 6 (31.6) 9 (47.4) 19 (25.0)
Less than month (4 weeks) 1(4.8) 3(14.3) 4(19.0) 13 (61.9) 21 (27.6)
Month (4 weeks) or more 0(0.0) 7(38.9) 9 (50.0) 2(11.1) 18 (23.7)
Unclear 0(0.0) 1 (20.0) 3 (60.0) 1 (20.0) 5 (6.6)
Compatible only with informant report

Current/Today 2 (66.7) 0(0.0) 0(0.0) 1(33.3) 3(8.8)
General 1(25.0) 3(75.0) 0(0.0) 0(0.0) 4(11.8)
Less than month (4 weeks) 7 (58.3) 1(8.3) 0(0.0) 4(33.3) 12 (35.3)
Month (4 weeks) or more 7 (53.8) 3(23.1) 0(0.0) 3(23.1) 13 (38.2)
Unclear 1 (50.0) 1 (50.0) 0(0.0) 0(0.0) 2(5.9)

Number of domains—number of measures (%)
Compatible with child self-report

With < 5 domains 129 13 (38.2) 11 (32.4) 9 (26.5) 34 (44.7)
With > 5 domains 12.4) 8(19.0) 13 (31.0) 20 (47.6)  42(55.3)
Compatible only with informant report

With < 5 domains 8(57.1) 3214 0(0.0) 3(21.4) 14 (41.2)
With > 5 domains 10 (50.0) 5(25.0) 0(0.0) 5(25.0) 20 (58.8)

Number of items—number of measures (%)
Compatible with child self-report

With < 30 items 2(4.2) 15 (31.3) 14 (29.2) 17 (354)  48(63.2)
With > 30 items 0(0.0) 6(21.4) 10 (35.7) 12 (42.9) 28 (36.8)
Compatible only with informant report

With < 30 items 8(47.1) 4(235) 0(0.0) 5(29.4) 17 (50.0)
With > 30 items 10 (58.8) 4(23.5) 0(0.0) 3(17.6) 17 (50.0)

Response option?
Compatible with child self-report
With < 5 points on scale 1(6.3) 6(37.5) 1(6.3) 8 (50.0) 16 (21.1)
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Table 4 (continued)

Target age category

Age<5 Age5-11 Age12-18 Multi-age  Total

N=20 N=29 N=24 N=37 N=110
With > 5 points on scale 1(1.9) 11 (20.4) 24 (44.4) 18 (33.3) 54 (71.1)
Non-point option/unclear® 0(0.0) 5(83.3) 1(16.7) 0(0.0) 6(7.9)
Compatible only with informant report
With < 5 points on scale 7 (58.3) 1(8.3) 0(0.0) 4(33.3) 12 (35.3)
With > 5 points on scale 10 (50.0) 7 (35.0) 0(0.0) 3 (15.0) 20 (58.8)
Non-point option/unclear 1 (50.0) 0(0.0) 0(0.0) 1 (50.0) 2(6.1)
Scoring method
Unweighted sum/average/proportion 15(19.2) 22 (28.2) 20 (25.6) 21 (26.9) 78 (70.9)
Rasch score 0(0.0) 0(0.0) 0(0.0) 7 (100.0) 7(6.4)
Weighted sum/average/proportion 0(0.0) 2 (50.0) 1(25.0) 1(25.0) 4 (3.6)
Value set application 3(17.6) 4(23.5) 3(17.6) 7(41.2) 17 (15.5)
Unclear 2 (50.0) 1(25.0) 0(0.0) 1(25.0) 4(3.6)

FDH functioning, disability and health, HRQoL health-related quality of life, QoL quality of life

#Informant responds to the questionnaire instead of child self-report. Two informant types are proxy if the
informant infers the child’s perception on health/QoL items and observer if not

®Applicable to both child and proxy after changing question wording from first- to third-person reference;
includes versions of QoL/HRQoL-FDH measures that require informant to be both proxy and observer

“One version was administered by staff using computer tablet

dEleven measures used pictorial/narrative aid: one for age < 5; seven for age 5-11; one for age 12-18; two

for multi-age

“Examples of non-point option are visual analogue scale and sundial approach in QLSI-C

living in the health state for the remainder of their life expec-
tancy, with death at age 70. Two value sets were elicited
from adults on behalf of the child [67, 77]. The remaining
seven studies [72, 78—83] elicited health state preferences
from adults who were asked to value health states from the
perspective of their own health.

There were noticeable variations in the features of the
value sets depending on the setting and valuation protocols
adopted. For example, there are several value sets for the
CHUO9D, including the UK general adult population value
set based on SG [79], the Dutch general adult population
value set based on the DCEpq [72] and Australian [74] and
Chinese [66] adolescent value sets based on BWS. Variation
in the rank order of the most important domains is evident
and illustrated in Table 5, with adolescents in China rank-
ing the ability to join in activities and tired domains as most
important, adolescents in Australia placing greater impor-
tance on mental health domains (e.g. sad, annoyed) and
adults in both the UK and the Netherlands placing greater
importance on physical health domains (e.g. pain and sleep).
However, these differences may be due to the differences in
valuation protocol, the sample characteristics and differences
in preferences between countries

The range of health state values and the percentage of
negative health state values (health states considered worse
than being dead) differs across value sets within measures

(Fig. 4 shows the value range by perspective, and supple-
mentary Figure S2 shows the range by elicitation method).
For example, the worst health state described by the CHU9D
had a value of 0.337 in the UK general population value
set, in contrast to the Australian [69], Chinese [66] and The
Netherlands [72] value sets, where the worst health state
had values of —0.1059, 0.0563 and —0.568, respectively.
The UK general population and Chinese adolescent CHU9D
value sets have no health states valued at worse than being
dead, whereas the Australian adolescent and The Nether-
lands general population value sets have 0.19 and 5.17% of
health states, respectively, valued at worse than being dead.

Similarly, when drawing comparisons between different
instruments, marked differences are evident in the range of
values for value sets and in the proportions of health states
that are valued at worse than being dead, with most studies
reporting no negative health state values [18, 37, 66, 67, 71,
77,79, 83]. However, some studies report relatively high
proportions of health states valued at worse than being dead:
e.g. 21% for the Slovenian EQ-5D-Y value set [70], whilst
the publicly available Canadian algorithm for the HUI3 sug-
gests that as many as 78% of health states are valued as
worse than being dead [80]. The latter’s value range and pro-
portion of negative values is noticeably greater than all other
value sets. A potential reason for the high proportion could
be the multiplicative function used for HUI3 valuation tasks

A\ Adis



416

J. Kwon et al.

as compared to the more common additive functional form
used by other measures (supplementary Figs. S3a and S3b).
More broadly, differences in modelling approaches can be
as important as differences in the stated-preference methods
used in determining the overall characteristics of value sets.
Supplementary Tables E and F contain further detail on the
valuation tasks and modelling methods for studies using two
classes of methods for value set development (RS, TTO and
SG [Table E, see the electronic supplementary material]; and
DCE and BWS [Table F, see the electronic supplementary
material]).

5 Discussion

This systematic review has generated an up-to-date and
comprehensive catalogue of generic multidimensional
childhood PROMs and the value sets that accompany them.
The outputs can be used to inform the development, selec-
tion and interpretation of measures and value sets across a
range of research contexts, including research designed to
inform patient-centred care and research designed to inform
cost-effectiveness-based decision-making. Specifically, the
description provided of PROM characteristics such as tar-
get age range and domain coverage—alongside evidence on
their psychometric performance explored in a forthcoming
systematic review—should aid decisions around measure
selection and, where appropriate measures are currently not
available, measure development. Likewise, the granulated
descriptions and categorisations of measures and value sets
should aid interpretation of the outputs produced by meas-
ures across a range of methodological characteristics.

The review is the first to comprehensively catalogue
generic multidimensional childhood PROMs according to
the conceptual basis using definitions identified and outlined
by the author team. It hence builds on the previous work
by Fayed et al., who highlighted ways in which the terms
health status, QoL and HRQoL are often used interchange-
ably in the literature despite important conceptual differ-
ences [3]. This is similarly noted by Karimi and Brazier [9],
although their suggestion that the term HRQoL be reserved
only to describe health utilities does not distinguish between
measurement (individual perception incorporated into the
descriptive systems of HRQoL measures) and valuation
(societal preferences used to derive value sets) considera-
tions. The latter may be appropriate for informing societal
resource allocation decisions, while the former is more
suited to informing clinical decisions for individuals [84],
although the dichotomy is not absolute. Therefore, appro-
priate selection of childhood PROMs for research and deci-
sion making necessitates careful consideration of the context
within which they are to be used.

A\ Adis

The ISPOR guidelines for application of childhood
PROMs recommend end users consider the applicability
of characteristics of measures across children of different
ages [2]. For example, a key consideration is the health/
QoL domain coverage of PROMs targeted at particular age
groups. This review describes the methods adopted to elicit
relevant domains and items from children of different ages
or their parents/caregivers and updates the content valid-
ity assessment conducted by Janssens et al. [85]. Moreo-
ver, our review catalogues the resulting domains by con-
ceptual basis and target age group, highlighting those that
are unique to each category and aiding instrument selection
by the end user’s target childhood population and domains
of interest. Previous reviews have listed domain coverage,
but only for individual instruments and not by conceptual
and age categories [4, 10, 22, 25, 26]. The review identifies
unique domains across developmental stages from infancy
to adolescence, with a focus on observable FDH aspects
(e.g. responsiveness, appetite) during the first 5 years of life
replaced by increased focus on self-perception of activi-
ties and immediate relations during pre-adolescence (e.g.
activity impairment, relation with siblings), followed by
heightened awareness of personal independence and wider
relations during adolescence (e.g. personal competence,
opposite-sex relationships).

The emphasis on age-specific content should be bal-
anced by the ability to generate outcomes that are compa-
rable across childhood age groups and between children
and adults; the latter is particularly important for research
informing life-course healthcare decision-making [86]. The
development of early childhood (age 1-5 years) versions of
PROMIS sought to balance the two priorities by eliciting
relevant domains and items from parents while minimis-
ing changes to the recall period and question wording of
adult PROMIS measures [87]. Likewise, we identified nine
measures that adapted existing adult measures, three after
conducting qualitative research or cognitive interviews with
children [6, 37, 38]. Significantly, two of these measures
that were adapted with childhood input—QoL-C for age 4-9
years [6] and EQ-5D-Y for age 8—15 years [38]—are based
on the EQ-5D, the reference case outcome measure for cost-
utility analyses in the UK [13].

Another key age-dependent characteristic is the feasibil-
ity of child self-report, which is clearly dependent on not
only chronological age, but also on children’s cognitive
capacity and their educational abilities (reading, compre-
hension and writing skills). Unsurprisingly, only two of 20
measures targeting children aged less than 5 provide for
self-report [88, 89], compared to 21 of 29 measures tar-
geting pre-adolescents and all measures targeting adoles-
cents. Where informant reports are used, this review distin-
guishes between proxy and observer report depending on the
extent to which the informant is asked to infer a subjective
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Fig.4 Preference-based index value range by perspective

perception over health/QoL items for the child. Hence, there
is close overlap between the conceptual basis of the measure
and informant type. This distinction is recommended by the
ISPOR guideline [2], but is yet to be widely implemented.
Janssens et al., for example, did not include the observer/
proxy distinction in their discussion (p. 325) [4]. Moreover,
based on empirical findings that child—informant agreement
is poorer for subjective health/QoL constructs (e.g. emotion,
pain) than observable ones (e.g. mobility, self-care) [90,
91], the ISPOR guideline recommends instruments involv-
ing observer report over those involving proxy report where
informant report is found necessary (p. 470) [2]. Of the 61
identified measures compatible with informant report, 19
(31%) involved proxies; of the 33 measures compatible only
with informant report (i.e. not designed for child self-report),
nine (27%) involved proxies. This suggests that many exist-
ing measures do not adhere to the ISPOR recommendation,
although more recently developed measures for infants and
early childhood specifically cite this recommendation as
the reason for including only observable domains [39, 87].
A key rationale for incorporating informant (specifically
parent) report is that informants often have vital insights
into the child’s health needs and medical history and hence
this facilitates healthcare decision-making [2, 92]. Future
research should examine to what extent this decision-making
is impaired by limiting the informant focus to observable
domains.
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Incorporating age-appropriate instrument design is
another ISPOR good research practice principle [2]. Elec-
tronic data collection is recommended as the preferred
administration mode, particularly in pre-adolescent age
groups where self-report is possible [2, 21, 93]. Accord-
ingly, three measures specifically targeting pre-adolescents
incorporated electronic data collection in self-reports [41,
42, 49] as did another seven with multi-age group cover-
age including pre-adolescents [43-47, 50, 53]. The ISPOR
guideline notes the difficulties children face in comprehend-
ing extended periods and recommends a recall period of 24
h or less. A recent systematic review by Coombes et al. on
the design of childhood PROMs in primary studies simi-
larly recommends a recall period of 48 h or less for children
aged 5-7 years [94]. These recommendations were applied
(i.e. recall period of current/today or general) by half of the
measures in our review that elicit pre-adolescent self-reports.
The other half contains recall periods ranging from the past
week to the past 2 months. Concerning instrument length,
relatively few instrument developers were concerned about
the administrative burden of long instruments and used this
as a rationale for development of short forms [53, 55, 58,
95]. In all, the number of instruments adhering to design
recommendations is generally low.

For childhood PROMs accompanied by preference-based
value sets, a key challenge lies in how to elicit societal pref-
erence weights. This review reveals an increasing trend
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towards using ordinal approaches (e.g. DCE and BWS) in
health state valuation. These approaches (in particular BWS)
have different cognitive demands to iterative approaches and
may be more suitable for children to self-complete [96].
Given death is normally not included in the hypothetical
choice tasks, this also aligns with ethical considerations for
children. It enables preferences of children to be directly
elicited and has been adopted by the studies that derived
value sets for the CHU9D in Australia and China [66, 74].
However, given the raw values from these ordinal tasks
are estimated on a latent utility scale, there is a need to
have a standalone valuation survey using traditional direct
approaches to health state valuation (e.g. TTO or SG) with
(normally) a small convenience sample to facilitate the re-
scaling exercise. This enables the value sets to produce car-
dinal health state values compatible with the 0—1 (dead to
full health) QALY scale (for a comprehensive overview, see
[73, 97]). For the most recently published EQ-5D-Y value
sets, a similar approach was used, but instead of using BWS,
a DCE was adopted in the main valuation task [70, 71].
This review identified that the majority of value sets
(14/21 value sets) were derived using adult samples; in half
of these, the adult was asked to take the perspective of a
child, and half were from the adult’s own perspective. Deci-
sions about the appropriate perspective to adopt when devel-
oping value sets for economic evaluation need to consider the
preference of health technology assessment (HTA) agencies
or decision makers in each country. There are currently nota-
ble differences in the approaches taken for each country. For
example, CHU9D value sets developed in the UK and The
Netherlands are both based on the perspective and prefer-
ence of the general public (aged > 18 years) [72, 79]. The
SG was used for the UK value set [79], whilst a DCErq was
used for The Netherlands value set [72]. The DCEpq does
not require a separate task or data manipulation for states
considered worse than dead [12, 98]; however, this approach
was developed for adults, and may not be suitable for children
and adolescents given ethical concerns about the inclusion
of death. Notably, this issue also applies to the TTO. It will
be important for future value set generation that the meth-
ods align to decision maker preferences as results will differ
depending on approach taken. This also means that caution
is required when comparing values generated across country
value sets. Comparability of utilities for children with utili-
ties generated for adults will also need to be considered by
decision makers. The differences in perspectives used and
normative judgments around appropriate perspectives will
need to be balanced with considerations of comparability.
The review has also identified a trend over the last decade
towards DCE and BWS exercises involving relatively larger
samples and a reliance on online surveys. Whilst there are
considerable practical advantages with online sampling, care
is needed to ensure the quality of responses obtained, with
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protocols such as those developed by the EuroQol Group
playing a critical role in quality assurance [99]. Qualitative
studies such as ‘think aloud’ also provide information to
understand participant decisions in the absence of a face-
to-face interaction [100].

Across all categories of PROMs, regardless of the con-
struct (or concept) being measured or target age(s), a notice-
able feature is the scarcity of measures developed in LMIC
settings (though this could be partly related to the reviews’
sole inclusion of English language studies). Only five
LMICs were covered by PROM development and only three
by value set development. A previous systematic review of
studies applying generic childhood PROMs accompanied by
value sets found a similar scarcity, with only 8% of samples
coming from LMICs [16] despite the substantially higher
childhood disease burdens in these settings [101]. Further
development of PROMs and value sets relevant to LMICs is
a pressing research need, particularly when many character-
istics of PROMs are contingent upon local contexts (e.g. low
literacy rates hindering self-administration [36]) and when
national HTA agencies demand value sets derived from sam-
ples relevant to local decision-making [13].

5.1 Strengths and Limitations

The contributions and strengths of this systematic review
relative to previous reviews of childhood PROMs have been
discussed under specific themes above (e.g. categorising
PROMs by conceptual basis and target age group). There
are nonetheless limitations warranting further research as
well as caveats that should be borne in mind by readers.
First, in contrast to previous reviews [21, 22, 24-26, 102],
this review did not assess the psychometric properties of
identified PROMs. Assessment of psychometric properties is
recommended for PROM selection in research and decision-
making [2]. In common with the work conducted by Jans-
sens et al. [85], a separate systematic search and synthesis of
the psychometric properties of the PROMs identified by this
review is planned. This review provides partial evidence of
the content validity of PROMs (Table D, see the electronic
supplementary material), which will be combined with evi-
dence of other aspects of content validity such as relevance
and comprehensibility, as well as evidence for other psycho-
metric properties [103]. Second, the research is constrained
by a lack of consensus surrounding terms that describe the
conceptual bases underpinning PROMs [9]. Hence, the
methods used in this work to establish the categories of
FDH, QoL and HRQoL measures [3], and the cut-off levels
for hybrid categories, may be disputed. That said, a sensitiv-
ity analysis that changed the cut-off levels required for the
proportion of items within measures that captured a child’s
perception for them to be labelled QoLL/HRQoL-FDH hybrid
measures (from 25-75% to 33-67%) altered the label of only
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one measure (Kiddy-KINDL parent questionnaire [89]), and
this had minimal impact on subsequent analyses.

Third, this review covered generic multidimensional
childhood PROMs only and did not cover multidimensional
childhood PROMs developed for specific conditions. Future
research could usefully generate a parallel catalogue of
condition-specific multidimensional childhood PROMs to
inform research in specific clinical areas [104]. Fourth, the
delineation of age and age categories throughout the paper
is framed in chronological terms. Consideration of develop-
mental age or markers of reading or educational ability could
inform the selection of multidimensional childhood PROMs
in some contexts, but this would require analyses of individ-
ual-level data from studies that also report developmental or
educational outcomes. A final caveat is that this review does
not report overall scores on the methodological or report-
ing quality of included studies through, for example, the
Checklist for Reporting Valuation Studies (CREATE) score
for valuation studies [105]. This was because CREATE was
not developed to encompass values for childhood PROMs
and misses key additional elements of the methodological
choices required in this context. For PROM development
studies, the planned systematic review of psychometric prop-
erties of measures will apply the Consensus-based Standards
for the selection of health status Measurement Instruments
(COSMIN) checklist to assess their methodological quality
[103].

6 Conclusion

The catalogue of generic multidimensional childhood
PROMs generated by this systematic review creates a valua-
ble resource for researchers, practitioners and policy makers
in selecting the most appropriate measure(s) for application
within childhood populations according to their conceptual
basis, target age, design and needs of the end user. This
information should be viewed in conjunction with evidence
surrounding the psychometric performance of measures to
be presented in the follow-up systematic review. The descrip-
tion of PROM characteristics should inform decisions about
the need to develop measures with alternative features or
targeted at particular age groups. Moreover, the identified
value sets covering all childhood age groups can be used
to inform cost-utility analyses of childhood interventions.
However, many methodological questions remain regarding
the methods to use in valuing childhood PROMs, and this is
currently a very active area of research. The availability of
childhood PROMs and the value sets that accompany them
have important roles in informing, respectively, individu-
alised care and cost-effectiveness-based decision-making.
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