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Abstract

Introduction

The interest in Health-Related Quality of Life (HRQol) in the paediatric population has grown over the
last decade as it allows for a more holistic approach which has the potential to positively influence
treatment outcomes (1-4). With an increase in interest, the need for alternative modes of
administration of HRQoL instruments has become more important to allow for self-report in younger
age-groups. Despite their age and/or literacy levels, their ability to understand the concept of HRQoL
would allow for accurate self-report if the correct instrument is used (5). Proxy-report is used often as
a default in these younger age-groups as only two interviewer-administered instruments are currently
available (6,7), neither of which have been validated for African populations. The newly developed
EQ-5D-Y-3L Interviewer Administered (IA) instrument would allow for self-report in younger paediatric
populations, therefore limiting the reliance on proxy-report which does not account for the

subjectivity of HRQoL or allow for the inclusion of the child’s view (2,8-10).

The first aim of this study was to determine the performance and preference of the EQ-5D-Y-3L-IA and
self-complete (SC), in children aged 8-10-years. The second aim was to determine the psychometric
performance of the EQ-5D-Y-3L-IA version in children aged 5-7-years compared to those aged 8-10-

years.

Methods

A cross-sectional, descriptive observational, analytical design was used. Children were recruited in two
age-groups, 5-7-years (n=177, 46%) and 8-10-years (n=211, 54%). Participants were drawn from the
General Population (GenPop) attending a Mainstream School (n=109, 28%), Special Schools for
learners with special educational needs (n=55, 14%) and healthcare facilities caring for children with
orthopaedic conditions (n=161, 41%) or chronic respiratory illnesses (n=63, 16%). All children
completed the EQ-5D-Y-3L-IA, Faces Pain Scale-Revised (FPS-R), Moods and Feelings Questionnaire
(MFQ). The researcher completed the observational Functional Independence Measure (WeeFIM). In
addition, children in the 8-10-year group completed the EQ-5D-Y-3L-SC. Dimension responses of the

EQ-5D-Y-3L-IA and SC were analysed for floor and ceiling effects, inconsistent responses, missing



responses and differences in health states between age-groups and versions. Differences in reporting
were determined by chi-square statistic (x?). Known-group validity across age (years), sex and health
conditions were analysed using Spearman’s rank order coefficients (rs) in addition to the median utility
and Visual Analogue Scale (VAS) scores using Kruskal Wallis and Mann-Whitney U-test. Pearson’s
correlation was used to assess concurrent validity by comparing the utility and VAS scores between
versions. Spearman’s Rank Correlation was computed to assess the convergent validity of the EQ-5D-
Y-3L-IA and SC compared to the FPS-R, MFQ and WeeFIM. Responses from structured cognitive
debriefing interviews were grouped and coded by the researcher according to similar responses
provided by participants. Cognitive debriefing was used to determine the acceptability,
comprehensibility and where applicable, participants’ preference between versions and the reasons
for their preference. The researcher was aware of reflexivity and did not allow personal opinions to
impact on participants’ responses, nor the grouping and coding of responses. The EQ-5D-Y-3L-IA was
retested 48 hours later only in children with a stable health condition, recruited from schools and
analysed using weighted Cohen’s kappa statistic (k) for dimension scores and the Intraclass Correlation

Coefficient (ICC) for utility and VAS scores.

Results

There were no concerning differences in EQ-5D-Y-3L dimension responses, known-group validity,
concurrent validity or correlation of VAS and utility scores between the IA and SC versions. The IA
version had the advantage of no missing values and was preferred over the SC version by 8-10-year-
olds (60%). When comparing the IA version between age-groups, the performance was similar.
However, children aged 5-7-years reported significantly more problems with the Looking After Myself
dimension (x?=31.021; p<.0001) by which cognitive debriefing revealed developmental difficulty with

advanced dressing tasks such as laces and buttons.

Conclusion

Validity and test-retest reliability of the EQ-5D-Y-3L-IA version was successfully assessed in children
aged 5-10-years. As the results were comparable to the SC version in children aged 8-10-years, it
therefore indicates that versions can be used interchangeably. In settings with low literacy levels, such
as South Africa, the IA version is recommended for young children, most notably those 8-years of age.
The performance of the |IA version across age-groups showed that younger children can reliably report

on their HRQolL therefore also proved useful in younger age-groups, however, adaptations to the



dimension of Looking after myself is suggested for improved developmental appropriateness.
Therefore, it is recommended that EQ-5D-Y-3L-IA be included in children from 5-years in routine

clinical practice and clinical trials.
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1. Introduction

1.1. Background

The term Health-related Quality of Life (HRQoL) has been described as a ‘modern’ approach to
healthcare as it considers the physical, social, mental and emotional impact of a health condition on
an individual’s wellbeing and steers away from focusing solely on the health condition presented (11).
HRQoL is a multidimensional subjective measure of these physical and psychosocial factors in the
context of an individual’s daily life (12). In the past, an emphasis had been placed on measuring HRQoL
in the adult population, therefore limiting research in paediatric populations (2,8,9,13,14). A major
contributor to this was the lack of paediatric HRQoL instruments, however, with more instruments
being developed, a shift to paediatric health is now being seen (1). By introducing these
multidimensional instruments, it encourages healthcare professionals to create more holistic
treatment plans (2,3) which address all dimensions and provide a means of monitoring the

effectiveness of their plans (4).

These multidimensional instruments are often referred to as preference-based HRQol instruments
which aim to “assess patient preference across broad areas including symptoms, physical functioning,
work and social activities and mental wellbeing” (11 (p.37)). In 1990, the EuroQol group developed a
generic preference-based instrument, the EuroQolL Five Dimension (EQ-5D), which aimed to
subjectively measure HRQoL in various adult populations (11). The group later adapted the EQ-5D to
create a youth version, EQ-5D-Y-3L self-complete version (EQ-5D-Y-3L-SC) intended for children aged
8-15-years (3). The EQ-5D-Y-3L-SC assesses five dimensions: Mobility (Mob), Looking After Myself
(LAM), doing Usual Activities (UA), having Pain/Discomfort (P/D) and Feeling Worried, Sad or Unhappy
(WSU) based on three levels of report: ‘no problems’, ‘some problems’ and ‘a lot of problems’. A Visual
Analogue Scale (VAS) is included to assess overall health from 0 representing the worst health
imaginable to 100 representing the best health imaginable. The five dimensions and VAS both assess
HRQoL on the day of testing (3). The EQ-5D-Y-3L-SC has successfully been used in studies in South
Africa to measure health and changes over time in children from the recommended age of 8-years

(2,3,16-18).
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The EQ-5D-Y-3L is one of approximately 30 generic HRQoL instruments that were developed over the
last two decades specifically for the paediatric population (19). The EQ-5D-Y-3L has been translated
into various languages including all 11 of South Africa’s official languages (20) and has been used
internationally in paediatric populations with and without health conditions (2,5,13,16). The National
Institute for Health and Care Excellence (NICE) currently endorses the adult EQ-5D, from which the
youth version was developed, for health technology appraisal in adults (21). However, the modes of
administration remains limited especially in younger children who understand the concept of health
(22) but lack the appropriate literacy levels to self-complete a questionnaire, and therefore have to
rely on proxy-report which has been shown to be problematic with responses often mismatched
between children and parents (2,8—10). Despite these mismatches, proxy-report remains an integral
part of recording HRQoL especially in very young populations and children with cognitive impairments
as both groups may not have the ability to provide any form of self-report (23). Therefore, the need
for more interviewer-administered versions for younger children who are unable to read but able to
understand and provide feedback, have become increasingly important to allow children the

opportunity to self-report their HRQoL instead of defaulting to proxy-report.

1.2. Rationale and significance

Since 2001, the Progress in International Reading Literacy Study (PIRLS) assesses and monitors reading
literacy at five-year intervals in over 60 countries to create international standards for reading literacy.
In South Africa, as of 2016, PIRLS estimated that 78% of children between the ages of 9-10-years have
not yet mastered basic reading by the end of their fourth year of formal schooling, compared to a
mere 4% internationally (24). This would directly affect their ability to self-complete any HRQolL
instrument despite their age or level of education suggesting otherwise. However, this may not affect

their self-report ability if the concepts are understood.

Similarly, if younger children do not have the necessary literacy levels to self-complete an instrument
due to their age and level of education but can also understand the concepts which HRQoL
instruments address, these children would be able to self-report their HRQoL. Studies have suggested
that children as young as 5-years-old, with varying health conditions, are able to reliably report their
HRQoL by means of an interviewer-administered questionnaire (1,23). Considering the subjectivity of
HRQoL, the recommendation for self-report and the recent literacy statistics in South Africa, the newly
developed EQ-5D-Y-3L-IA (referred to as IA from here) could be useful in obtaining HRQoL information

in older children with lower literacy levels or directly from the younger child who may not be able to
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read yet, but who understands the concept of HRQoL. Although some studies have found proxy-report
to be reliable, it is fair to say that it cannot be used in all dimensions, with a noticeable difference in
the report when comparing psychosocial dimensions (16,23). The IA has the potential to allow younger

and older children to subjectively report their HRQoL, therefore supporting the aim of this study.

The newly developed IA has yet to be evaluated for validity, reliability or feasibility, therefore
warranting the need for this study. In order to evaluate the IA and its performance in various paediatric
health conditions, it was tested in children from the general population (GenPop), children with
functional disabilities, chronic respiratory illnesses and orthopaedic conditions. A variety of paediatric
health conditions were included as self-reported HRQoL is a very important aspect in ensuring holistic

medical and social care.

1.3. Aims

The two aims of this research study are as follows and will be presented in Chapter 3 and 4

respectively:

1. To compare the performance and preference of the IA to the SC version in children aged 8-
10-years.
2. To compare the performance of the IA in children 5-7-years compared to children aged 8-10-

years.

1.4. Specific objectives

Comparing the performance of the IA vs SC in children aged 8-10-years
e To assess the feasibility of the IA vs SC in children 8-10-years by:

o Evaluating the ceiling effect by the proportion of respondents reporting level 1,
indicating ‘no problems’, across all five dimensions. Ceiling effects occur when
participants report the maximum score on a Patient Reported Outcome Measure
(PROM) (25).

o Evaluating the floor effect by the proportion of respondents reporting level 3,
indicating ‘a lot of problems’, across all five dimensions. Similarly, floor effects occur

when participants report the minimum score on a PROM (25).
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O

Comparing the time taken to complete each instrument.

e To determine the proportion of inconsistent responses between the IA and SC versions and

whether it differs by age, sex or health condition.

e Todetermine and compare the known-group validity of the IA and SC by comparing the HRQoL

profiles of children known to belong to the GenPop or receive management for their medical

conditions, including orthopaedic, chronic respiratory illness or functional disabilities.

e To determine and compare the concurrent validity of the IA and SC VAS scores and utility

scores.

e To investigate the convergent validity of the IA and SC dimensions by comparing them to

similar items on:

@)

The Faces Pain Scale-Revised (FPS-R), a paediatric pain measure to compare to the IA
and SC dimension of P/D.

The Mood and Feelings Questionnaire (MFQ), a measure of emotional wellbeing to
compare to the IA and SC dimension of WSU.

The Functional Independence Measure (WeeFIM), a paediatric measure of functional

independence, to compare to the IA and SC dimensions of Mob, LAM and UA.

e Todetermine whether children aged 8-10-years preferred using the SC or IA version by asking

for their preference between versions. Participants were also asked to provide a reason for

their preference

Comparing the EQ-5D-Y-3L-IA completion in children aged 5-7-years vs 8-10-years

e To assess the feasibility of the IA in children aged 5-7-years and 8-10-years by:

O

O

Evaluating the ceiling effect by the proportion of 5-7-year-olds reporting level 1,
indicating ‘no problems’, across all five dimensions and comparing it to the ceiling
effect found in 8-10-year-olds. Ceiling effects occur when participants report the
maximum score on a PROM (25).

Evaluating the floor effect by the proportion of 5-7-year-olds reporting level 3,
indicating ‘a lot of problems’, across all five dimensions and comparing it to the floor
effect found in 8-10-year-olds.. Similarly, floor effects occur when participants report
the minimum score on a PROM (25).

Comparing the time taken to complete the instrument in each age-group.

e To determine the known-group validity of the IA in 5-7-year-olds by comparing the HRQoL

profiles of children known to belong to the GenPop or receive management for their medical
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1.5.

conditions including: orthopaedic, chronic respiratory illness or functional disabilities and
comparing it to the known-group validity found in 8-10-year-olds.
To determine the concurrent validity of the EQ-5D-Y-3L-IA VAS score and utility scores in 5-7-
year-olds and comparing it to the concurrent validity found in the 8-10-year-olds. .
To investigate the convergent validity of the IA dimensions in 5-7-year-olds and comparing it
to the convergent validity found in the 8-10-year-olds by comparing them to similar items on:
o The FPS-R, a paediatric pain measure to compare to the |A dimension of P/D.
o The MFQ, a measure of emotional wellbeing to compare to the IA dimension of WSU.
o The WeeFIM, a paediatric measure of functional independence to compare to the IA
dimensions of Mob, LAM and UA.
To assess test-retest reliability of the IA in children from the GenPop and those with stable
functional disabilities, 48 hours after initial testing. The time interval of 48 hours was proved
to be suitable as it is a long enough period for children with a stable health condition not to
remember their initial score (26).
To establish the perceived difficulty in answering the IA questions by age-group by assessing
the comprehensibility by means of cognitive debriefing interviews with the children and a

questionnaire for the interviewer on completion of each interview.

Outline of the study

In preparation for this study, a comprehensive literature review (Chapter 2) was conducted focusing

on the history behind the term HRQoL, the increasing importance of measuring HRQoL specifically in

the paediatric population and the evaluation of existing paediatric HRQoL instruments using the

Consensus-based Standards for the selection of health Measurement Instruments (COSMIN) Risk of

Bias checklist (27). Following this review, the methodology, results, discussion and conclusion of each

aim will be presented in Chapters 3 and 4, respectively. The dissertation will be concluded in Chapter

5, including a final conclusion, study limitations and recommendations for practice, future research

and policies.
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2. Literature Review

2.1. Introduction

This chapter provides a comprehensive review of existing literature addressing the various objectives
of this study. Literature and data were sourced from the following online databases: Academic Search
Premier, CINAHL, Health Source Nursing/Academic Edition via EBSCOhost, Google Scholar and
PubMed. Keywords used in the search were as follows: Health-Related Quality of Life/HRQoL, Quality
of Life/QolL, HRQoL paediatric/paediatric measures, EQ-5D-Y-3L Self-Complete, HRQoL proxy vs self-
report, psychometric properties, validity, reliability and feasibility. Pearling was used to uncover
additional information about a specific topic mentioned in an article and to ensure all relevant articles
were included in the review. Wildcard symbols such as p*ediatric, reliabl*, valid* and feasibl* were
used to maximize search results across databases. Boolean operators such as AND and/or OR were
also used to combine terms in order to maximise search results. Examples of this include, HRQoL in
young children OR paediatrics OR school-going children OR 5-10-year-olds or HRQoL in young children

using self-report AND proxy-report.

Only full-text journal articles and web articles in the English language were included in the review. No
time limit on research was set as research surrounding HRQoL has increased since the 1990’s.
However, literature from the last decade was highlighted as it was a very productive period regarding
HRQol research, specifically in the paediatric population. Generic HRQoL instruments in the English
language, developed for children between the ages of 5-7-years were included to identify appropriate
modes of administration of HRQolL instruments for this specific age-group based on their cognitive

development and literacy skills.

The aim of this review was to define the many meanings associated with the term HRQoL, how they
differ or relate and the factors which influence them. This was followed by the importance of
measuring HRQoL, especially in paediatric populations with and without health conditions. Existing
generic paediatric instruments developed for the paediatric population between the ages of 5-7-years
were identified and described. Lastly, psychometric evaluation of these existing generic paediatric
instruments were discussed using the COSMIN framework and appraised using the COSMIN Risk of

Bias checklist.
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2.2. Health status, Quality of Life and Health-Related Quality of Life

2.2.1. Health status

The WHO described health as “a state of complete physical, mental and social wellbeing, and not
merely the absence of diseases and infirmity” (28 (p.1)). This definition highlights the importance of
psychosocial factors rather than focusing on the physical impairments. It also suggests that health
should not only be measured when a condition has been diagnosed, but throughout states of
complete health as well. A limitation noted in this definition speaks to the fact that no individual is in
a state of perfect health at any one given time (29). Additionally, with the advancement of medical
interventions, chronic conditions are being better treated and managed therefore, an individual may
not, by definition, be in a state of perfect health but when asked to subjectively report their health
status, they might feel that their chronicillness has not affected their health status therefore reporting
full health (29,30). Considering these limitations and the various definitions, Huber et al. (2011)
recommended that the definition be altered in such a way that it includes adaptation by means of
“the ability of an individual to adapt and self-manage in the face of social, physical and emotional
challenges” (31 (p.1)). As many other health-related definitions, this one has also been challenged as
the inclusion of social-wellbeing was not agreed upon by all (31). An alternative definition of health
status includes, an individual’s functional ability is assessed in relation to societal expectations of what
physical and mental wellbeing looks like (32). Literature on health status is believed to have been the

stepping stone in the development of the definition for HRQoL (33).

2.2.2. Quality of Life

Quality of Life (QolL) became increasingly important in healthcare as advancements in medical
treatments either extend the length of life, sometimes at the expense of QoL, or enhance QoL with or
without extending length of life. Providing one definition for QoL has been proven difficult as many
variations and approaches have been discussed. The most commonly cited definition of QoL is that of
the World Health Organization (WHO) which describes health as “an individual’s perception of their
position in life in the context of the culture and value systems in which they live in relation to their
goals, expectations, standards and concerns” (27 (p.1405)). Ultimately, this definition emphasises the
subjectivity of QoL all within the individual’s daily environment, their ethnic/cultural beliefs/traditions,
morals and values, all of which pertain to their desires/ambitions, the degree to which things are

expected to be done and any relative anxieties and/or stressors. It is apparent that QoL is multi-
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factorial and that each individual factor plays a significant role and should be carefully considered in
order to accurately capture QoL in an adult or child (34). Therefore, QoL had also become more
important to consider outcomes beyond morbidity and biological functioning (35,36). Many
definitions emphasize the subjective influence in QoL, however, some authors explored the objectivity
of QoL through the use of an objective instrument based on observations and measurement, such as
physical ability, therefore, suggesting that both objective and subjective factors play a role in
measuring QoL and could be measured simultaneously to ensure all aspects of an individual’s health

condition are addressed (37-39).

2.2.3. Health-Related Quality of Life

Karimi & Brazier (2016) identified four definitions that have been used to define HRQoL (33). The first
definition describes HRQoL as “how well a person functions in their life and his or her perceived
wellbeing in physical, mental and social domains of health” (36 (p.195)). This definition addresses a
person’s ability to perform activities of daily living (ADLs) while considering subjective feelings (40,41).
The second definition suggests that non-health factors such as political or economic factors present
in an individual’s life does not affect their HRQoL (31). The third definition addresses an individual’s
own perception of their wellbeing in relation to an existing medical condition or intervention (42).
Finally, the fourth definition refers to the “values assigned to different health states” (39 (p.83)) and
can be calculated using Quality Adjusted Life Years (QALYs), “a measure of the value of health
outcomes” (44 (p.1)), whereby zero is equivalent to death and conversely, one is equivalent to full
health with values in between reflecting a loss in HRQoL (43). This implies that losses and gains can be

aggregated which is useful in health economic decision-making (45).

Ferrans et al. (2005) argued that HRQoL distinguishes between factors which are largely health-related
and those factors which are not health-related (39). Thus, as described by Ferrans et al. (2005), Spilker
and Revicki (1996) developed a non-HRQoL taxonomy which comprised of “personal-internal”,
“personal-social”, “external-natural” and “external-societal” (47 (p.194)). These domains address how
an individual’s intrinsic characteristics influences their experiences in an environment, their social
circle and environment, their physical/natural environment and expectations created by society.
Despite this distinction, factors which influence one’s HRQoL in addition to non-health-related factors
remain interrelated (47), as a disruption in an individual’s health will undoubtedly have an impact on

all factors of an individual’s life (48).

24



Considering these many definitions, a consensus regarding HRQoL’s defining characteristics has been
reached, including that HRQoL is multidimensional, subjective and value-based therefore indicating
that HRQol is influenced by a several dimensions including physical, social, psychological and spiritual
wellbeing rated by the individual (34). The subjectivity of HRQoL is constantly emphasized and stressed
that it is the “perceived (health) status” of an individual (40 (p.21)). The next characteristic used is
“dynamic” which indicates that HRQoL does not remain constant but will vary over time (44 (p.694)).
Lastly, HRQoL encompasses both the negative and positive life experiences of an individual (50).
Specific characteristics such as multidimensionality and subjectivity form the basis of the HRQoL

definition used throughout this thesis.

2.3. Measuring health-related quality of life in the paediatric population

2.3.1. Importance of measuring health-related quality of life

According to the World Bank, as of 2019, approximately 25% of the world’s population was between
the ages of 0-14-years (51). Of the paediatric population, middle-income countries such as South
Africa report high rates of under-five mortality with a rate of 37.5 deaths per 1000 live births which is
a significant decrease in reporting since the mid-2000s which estimated 62 deaths per 1000 live births
(52), with Sub-Saharan Africa as a whole having the highest rates of 76 deaths per 1000 live births
(53). The decrease seen in South Africa is said to be partially due to the implementation of the
Sustainable Development Goals set out by the United Nations (15). In line with goal number three,
child and maternal health will be focused on by promoting and ensuring optimal health and wellbeing
of these populations (15), therefore identifying an appropriate instrument to measure health is

incredibly important as it would allow for the monitoring of both child and maternal health over time.

Due to their age, children are considered a vulnerable group. They are often dependent on adults to
ensure that their rights are not overlooked as they lack empowerment and need assistance in
identifying and addressing their needs (54). Children are commonly known as the future of society;
however, this should not be the only contributing factor behind the assessment and monitoring of
their health. Rather, children’s health needs to be made a sole priority regardless of their societal role

(54).
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Due to the large emphasis placed on the adult population, paediatric HRQoL remains limited
(2,9,10,14). Over the last decade, more HRQoL instruments have been developed and assessed
specifically for the paediatric population (1) as their health has become of more interest compared to
older populations (17). Recent literature has also highlighted the importance of measuring HRQoL in
this population, especially in guiding healthcare professionals in developing more patient-centered
and holistic treatment plans which identify and consider psychosocial factors in addition to physical
impairments (3,8,16). It will also allow for monitoring of treatment plans over time to determine its
effectiveness or need for modifications (16). By adopting a more holistic and patient-centered
treatment plan, it allows children to feel as though their concerns are not dismissed but rather
incorporated into their treatment plans where possible. This goes hand in hand with article 12 of the
United Nations Convention on the Rights of the Child, which states that “children have a right to have
their views taken into account in matters that affect them” (25 (p.132)). This type of approach has the
ability to improve patient-clinician relationships and, as a result, may improve treatment outcomes

(3,16).

2.3.2. Challenges in measuring health-related quality of life - proxy-report vs self-report

The development of health-related PROMs in the paediatric population remains a ‘conceptual’ and
‘methodological’ challenge as appropriate content, method of report, accessibility and target age-
group needs to be considered (22). As described earlier, HRQoL is a subjective measure (12); therefore
self-report is the preferred method of HRQoL evaluation and should be used as far as possible (55).
However, it remains important to take age and cognitive ability into consideration as very young
children or children with cognitive impairments may not be able to accurately report on their HRQoL,

therefore, supporting the need for proxy-report (23).

Proxy-reporting has been used largely in the paediatric population despite parents and children often
sharing different views (6) as children and adults prioritize their physical and emotional wellbeing
differently, therefore they may report conflicting information when asked about each dimension (16).
When comparing HRQoL in 7-12-year-olds from 567 GenPop children and 61 children with functional
disabilities attending special schools, parents of children with functional disabilities reported poorer
HRQoL compared to their child based on their VAS scores. While females and their female caregiver
showed a low and insignificant correlation of r=0.16, males and their female caregiver also showed an

insignificant but higher correlation of r=0.67 (17). Jelsma and Ramma (2010) attributed this to parents
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viewing the functional disability as more of a limitation compared to how their child views their
disability. As a result, proxy-report remains problematic and may not accurately capture the HRQoL

from the child’s perspective (56—60).

As discussed in chapter one, it has been suggested that children as young as 5-years may be able to
reliably report on their HRQoL, although these young children may not have the necessary literacy
skills (1), thereby affecting their ability to self-complete a measure. This may also be true for older
children with lower literacy levels within low socioeconomic settings (5) or who have limited formal
schooling due to ill health. However, if the concepts asked are understood by both groups, younger
and older children will be given the opportunity to provide information about their health to an
interviewer (61) without the pressure of self-completing an instrument. Thus, it is the opinion of the
researcher, if the IA version proves valid and reliable in the younger age-group, it has the potential to
extend the lower age-range for self-reported HRQoL, by alternate means of completion and therefore,
eliminate the need to use proxy-report in the age-group between 5-7-years. Proxy-reporting remains
problematic, with a noticeable difference between self-report and proxy-report (56-58,60) with
mismatches often occurring in psychosocial dimensions suggesting that parents are more aware of
their child’s physical health rather than their mental health (62). Literature suggested that proxy-
report may not accurately capture the health states of children (59) and reporting could be over- or
underestimated based on bias, therefore self-report should be encouraged as far as possible (61).
Proxy results may prove useful when comparing results between caregivers in relation to their child
but not when compared to children’s self-report and therefore should not be used interchangeably
(17). Although proxy-reported HRQoL is not always accurate, caregivers’ perceptions on their child’s

HRQoL remains important as they are often the decision-makers in their child’s healthcare (57).

2.4, Health-related quality of life instruments for the paediatric population

Over the last 10 years, many health-related PROMs specifically for the paediatric population of varying
ages and health conditions have been developed and assessed for validity, reliability and feasibility
(1). The next section will provide a brief overview of these health-related PROMs and will later be

appraised using the COSMIN Risk of Bias checklist.
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2.4.1. Generic and disease-specific measures

Generic HRQoL measures are developed for a variety of health populations and are not limited to
populations with specific health conditions (4). Although generic measures may not be sensitive
enough to identify all changes in health, when these instruments are used in GenPop, results can be
used comparatively or as a control in relation to populations with health conditions (63). Alternatively,
disease-specific HRQoL measures were developed for populations with specific health conditions in
order to measure disease-related symptoms or the effect of treatment methods which is not possible
when using a generic HRQoL instrument due to its lack of sensitivity to health conditions (63). Generic
and disease-specific measures are both able to measure change over time and can be scored with
population norms, summary scores or utility values. The health state utility value obtained from these

measures allow for QALYs to be calculated (64).

In keeping with the aim of this review to describe and evaluate generic HRQolL instruments, the
inclusion process of identifying generic health-related PROMs for children aged 5-7-years is shown in

Figure 1 below.

Health-Related PROMS identified (n=61)

Excluded due to age of completion being <5-years or >7-years
AND/OR
Disease-specific PROM
(n=51)

Included Generic health-related PROMS for children aged 5-7-
years

(n=11)

Figure 1: Inclusion process for health-related PROMs for children aged 5-7-years

As a result, 11 generic health-related PROMs (Figure 1) were included, described below and appraised

further on in the review: the EQ-5D-Y-3L, Paediatric Quality of Life Inventory 4.0 Generic Core Scales
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(PedsQL), Health Utilities Index Mark 3 (HUIs), KINDER Lemensqualitatsfragebogen: Children Quality
of Life-Questionnaire Kiddy-KINDL version (Kiddy-KINDL), the Child and Health Iliness Profile-Child-
Report Form/Child Edition (CHIP-CRF/CE), Patient-Reported Outcome Measure Information System-
Paediatric Global Health Measure (PROMIS-PGH-7), Functional Status Il (R) (FSIIR), Child Health Utility
9D (CHU-9D), DISABKIDS-TAKE-6, Netherlands Organisation for Applied Scientific Research Institute of
Prevention and Health and Leiden University Hospital (TNO-AZL) Questionnaire for Children’s Health-
Related Quality of Life-Parent Form (TACQoL-PF) and Child Health Questionnaire (CHQ) (Table 1).

2.4.2. Summary of generic health-related PROMs for children aged 5-7-years

Table 1 shows a summary of the 11 generic health-related measures identified for children aged 5-7-
years. The age of completion, method of completion, estimated time needed for completion and
dimensions assessed, which vary between instruments with some overlap, are included in the table.
The age-range for completion of these instruments range from a young age of 2-years, all the way to
18-years. Considering this wide age-range, the applicability of dimensions assessed may not be
appropriate for all ages based on the developmental ability of children in different stages of their life.
Therefore, instruments should aim to reduce their age-ranges, or include age specific questionnaires,
in relation to the dimensions assessed so that applicability and appropriateness of dimensions are
both ensured (22). Considering the country of development, all of the instruments were developed in
the Northern Hemisphere in High Income Countries except for the EQ-5D-Y-3L which was developed
in Europe and South Africa. Of the 11 instruments, seven of them assesses a large number of items
covering various aspects of physical, social and emotional functioning. The more items assessed, the
longer the time of completion becomes, which has a direct effect on feasibility especially in clinical
settings where time is often limited (65). The scoring system of most instruments are based on a
summated score with the HUI;, CHU-9D and EQ-5D-Y-3L using preference-based scores which rely on
societal-preference derived from elicitation techniques including ‘standard gamble’, ‘time trade off’
or ‘discrete choice experiment’. Standard gamble is based on the utility theory by von Neumann and
Morgenstern “to elicit the utility of a health state or health intervention” (67 (p.333)). A utility is a
number that represents the strength of the individual's preference for a particular health outcome, in
the face of uncertainty. It considers whether an individual is willing to accept a certain risk of death in
order to avoid a certain health state. ‘Time-trade off,’ referring to an individual being prepared to
essentially ‘trade-off’ of their current life expectancy to avoid prolonged time in a undesirable health
state (66). In a ‘discrete choice experiment’ in the context of the EQ-5D instruments, participants are

given a set of different health profiles and asked to choose the one which they prefer (67—69).
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Table 1: Summary of generic health-related quality of life instruments for children aged 5-7-years

Health-Related | County of Methods of | Age-range for | Estimated time | Total items Description of Scoring References
PROM origin completion completion for completion | assessed dimensions system
available (years) (minutes)
EQ-5D-Y-3L Multinational | - SC 4-8 5 6 - Mobility 3-point Likert | (3,10)
including scale
Europe and - Proxy - Self-care measuring
South Africa severity
- 1A 5-8/9 - Usual Activities
) ) VAS from 0-
- Pain or Discomfort 100
- Worried, Sad or
Unhappy
- General health
measured on a
Visual Analogue
Scale (VAS)
PedsQL USA -SC 5-18 5-10 23 - Physical functioning | 5-point Likert | (70)
scale rating
- Proxy - Emotional frequency
functioning
- Social functioning
- School functioning
HUI; Canada -SC 2-18 5-10 45 - Vision Scale ranging | (67,71)
from 0-100
- Proxy - Hearing
- Speech
- Ambulation
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Health-Related | County of Methods of | Age-range for | Estimated time | Total items Description of Scoring References
PROM origin completion completion for completion | assessed dimensions system
available (years) (minutes)
Dexterity
Emotion
Cognition
Pain
Kiddy-KINDL Germany -SCvia lA 4-7 15 12 Physical Health 3-point Likert | (6)
scale
Family functioning
Converted to
Self-esteem a scale of O-
100
Social functioning
School functioning
CHIP CRF/CE USA Proxy 6-11 15 76 Satisfaction 5-point Likert | (22,72)
scale rating
Comfort frequency
Resilience
Risk Avoidance
Achievement
PROMIS-PGH-7 | USA -SC 5-17 1-2 7 Physical health 5-point score | (73)
for individual
- Proxy SOCiaI health items

Mental health
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Health-Related | County of Methods of | Age-range for | Estimated time | Total items Description of Scoring References
PROM origin completion completion for completion | assessed dimensions system
available (years) (minutes)
7 FSIIR USA - Proxy >4 15-30 43 - General health 3-point Likert | (4,22)
scale rating
14 (short - Interpersonal difficulty and
form functioning the extent
available) due toiliness
8 | CHU9D UK -SC 7-11 3-5 9 - Worried 5 ordinal (22,74)
levels
- Proxy - Sad
- Pain
- Tired
- Annoyed
- Schoolwork
- Sleep
- Daily routine
- Activities
9 | TAKE-6 Europe -SCvia lA 4-7 2 6,12 or 37 - Mental Ordinal scale | (7)
from1to5
- Proxy - Social
Converted to
- Physical ascale of 0 to
100
10 | TACQOL-PF Holland - Proxy 5-15 10 56 - Physical complaints | 4-pointscale | (75)

- Motor functioning
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Health-Related
PROM

County of
origin

Methods of
completion
available

Age-range for
completion
(years)

Estimated time
for completion
(minutes)

Total items
assessed

Description of
dimensions

Scoring
system

References

- Autonomous
function

- Social function
- Cognitive function
- Positive emotions

- Negative emotions

11

CHQ-PF 28/50

USA

Proxy

5-18

5-25

28

- Physical function

- Pain

- Role/social-physical
- General health

- Perception

- Role/social
emotional
behaviour

- Mental health
- General behaviour
- Self-esteem

- Parental emotional
impact

4to 6 levels
of reporting

(22,76)
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Health-Related | County of Methods of | Age-range for | Estimated time | Total items Description of Scoring References
PROM origin completion completion for completion | assessed dimensions system
available (years) (minutes)

- Parental time
impact

- Family impact
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2.4.3. Descriptions of generic health-related PROMs for children aged 5-7-years

2.4.3.1. EQ-5D-Y-3L

The EQ-5D-Y-3L, a youth-friendly version, was developed by an international task team from the
EuroQoL group in 2010 to assess HRQoL in the paediatric population and was adapted from the adult
version, the EQ-5D (3). The intended age for self-completion is 8-12-years. The proxy version of the
instrument is recommended for use in children 4-8-years (10). The EQ-5D-Y-3L assesses a child’s
HRQoL on the day of data collection in five different dimensions: Mobility (Mob) (walking about),
Looking After Myself (LAM) (washing or dressing), doing Usual Activities (UA) (for example, going to
school, sports, hobbies, playing and doing things with friends or family), having Pain/Discomfort (P/D)
and feeling Worried, Sad, or Unhappy (WSU). Each dimension has three levels of reporting in terms of
having ‘no problems’, ‘some problems’ or ‘a lot of problems’. A VAS is also included in the measure.
The scale ranges from zero, which reflects the worst health ever imagined to 100 which reflects the
best health ever imagined. The EQ-5D-Y-3L uses a preference-based scoring system. South Africa
participated in the development and initial validity and reliability testing of the EQ-5D-Y-3L (2). It has
been translated into various South African languages, including South African English, Afrikaans,
Northern Sotho, Sesotho, Setswana, isiXhosa and Zulu (20). The EQ-5D-Y-3L is valid and reliable for

use in South African children aged 8-15-years from the GenPop and with a health condition (2,5,13,16).

The EQ-5D-Y-3L has recently been adapted to allow for an interviewer-administered version and could
be useful in obtaining HRQoL information directly from children younger than 8-years who may not
be able to read, but who understand the concepts surrounding their health (22,32). Considering that
this version is recently adapted, it needs to be tested for validity, reliability and feasibility in the target

population of young children.

2.4.3.2. Paediatric Quality of Life Inventory 4.0 Generic Core Scales

The PedsQL Generic was developed to assess HRQol in the paediatric population in four dimensions:
physical functioning, emotional functioning, social functioning and school functioning (70). A proxy
and self-complete version were developed for children from the age of 5-18-years and can be used in
the GenPop and in children with a chronic or acute condition. The PedsQL uses a summated score with

a rating scale of zero to four, the higher the score, the more problems reported (77). The PedsQL has
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been used in both local and international populations and has successfully tested for construct validity,
reliability, responsiveness and feasibility in both GenPop and disease-specific populations (70,77). The
PedsQL has also been translated into various South African languages including, South African English,

Afrikaans, isiXhosa, Setswana, Sesotho and Zulu (78).

2.4.3.3. Health Utilities Index (Mark 3)

The HUI was the first version created which was used in assessing outcomes for very-low birth weight
infants. After which, the HUI, was developed for children with childhood cancer. The HUI; was later
developed to create a version that could be used in children with and without health conditions and
assesses physical and psychological functioning by looking at ‘vision’, ‘hearing’, ‘speech’, ‘ambulation’,
‘dexterity’, ‘emotion’ and ‘cognition’ (71). A preference-based score is used by which the higher the
score for each dimension and overall, the better the HRQoL reported (79). The results of the literature
search did not find any reference to the HUI instruments being used in the South African context in

children. The HUI; however, has been validated in Sub-Saharan Africa, more specifically Uganda (15).

2.4.3.4. Kiddy-KINDL version

The KINDL offers a range of HRQoL instruments for three different age range of the paediatric
population, including young children and adolescents. These versions can be used in
children/adolescent with and without health conditions. The Kiddy-KINDL was developed for children
in the age-range of 4-6-years and is completed by means of an interviewer which allows for self-report.
This instrument assesses physical and psychosocial wellbeing, relationships with family and friends,
self-esteem and everyday functioning. Scoring is based on a summated score, the higher the score

reported on each dimension, the better the HRQoL (6).

2.4.3.5. The Child Health and lliness Profile —Child Report Form/Child Edition

The development of the CHIP CRF/CE began in 1995 at the same time literature, although limited,
suggested that young school-going children were able to self-report on some aspects of their health
(72). The dimensions assessed on this version are based off of the adolescent edition and parent-
report form. These dimensions include: satisfaction with themselves and their health, comfort relating

to physical and emotional symptoms/limitations in ADLs caused by illness, inter- and intra-personal
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relationships in relation to resilience and enhancement of health, avoidance of risky/dangerous
behaviour which has the potential to negatively affect health and age- or developmentally-
appropriate academic and social performance. The higher the score on dimensions, the better the

health is believed to be and uses a summated scoring system (72).

2.4.3.6. Patient-Reported Outcome Measure Information System-Paediatric Global Health

Measure

The PROMIS-PGH-7 was based off the concepts assessed in the adult version. The paediatric version
aimed to be shorter, practical and offer a complete overview of children’s physical and psychosocial
wellbeing that can be used in research and clinical settings to improve and monitor HRQoL in children.
The PROMIS-PGH-7 offers two versions, a self-report for children 8-17-years and a proxy-report for
children 5-17-years (73). When scoring the instrument, summated scoring is used with higher scores

associated with better HRQoL (80).

2.4.3.7. Functional Status Il (R)

The FS | assesses age-appropriate functional ability and the effect aniliness can have on an individual’s
function. The FS | was later revised to create the FSIIR with the purpose of clarifying instrument items,
testing in a wider age-range of children from two-weeks-old to 16-years-old, to determine the most
appropriate cut-off ranges and finally, to assess the psychometric properties of the newly revised
version. Thus, a 14-item instrument was created to assess age-appropriate communication, mobility,
mood, eating, energy and sleeping by means of proxy-report. When/if an impairment is noted, parents
are asked to indicate whether the impairment is a result of an illness. A summated scoring system is
used for the FSIIR. Two scores are calculated from the 14-items: a ‘Total Score’ calculated by adding
scores from all 14-items therefore indicating functional ability with or without an illness and the
‘Illness Score’ by which items affected by an illness are subtracted from the total score. The higher the

score, the better functional ability. The FSIIR, has been made available in English and French (81,82).

2.4.3.8. Child Health Utility-9D

The CHU-9D is a nine-dimensional measure that may be used in children and adolescents aged 7-17-

years by assessing their feelings towards schoolwork, sleep, daily routine, ability to join in on activities
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and a sense of feeling worried, pain, sad, tired or annoyed by rating each dimension using a numerical
scale of one to five. The higher the score, the poorer the result. Scoring is done using preference-based
scores (83,84). The CHU-9D has not been translated into any South African languages nor has it been

tested for reliability or validity in a South African context.

2.4.3.9. DISABKIDS-TAKE-6

The DISABKIDS-group identified the need for more research in younger paediatric populations as a
large amount of research has been done in children aged 13-18-years. This group also emphasised the
need for self-report measures for these younger populations due to the subjectivity of HRQoL. As a
result, the TAKE-6 was developed for children between the ages of 4-7-years with and without health
conditions. The DISABKIDS-TAKE 6 assesses physical, mental and social health using five smiley faces
for children to rate each dimension. Summated scores are used by converting responses to a score
ranging from 0-100, with a higher number indicating better overall wellbeing. This instrument has
been successfully translated into six additional languages including: Dutch, English, French, German,

Greek and Swedish (7).

2.4.3.10.  Netherlands Organisation for Applied Scientific Research Institute of Prevention and
Health and Leiden University Hospital Questionnaire for Children’s Health-Related

Quality of Life-Parent Form

The TACQol, developed in the Netherlands by the TNO-AZL, aimed to create a generic HRQoL
instrument for children aged 5-16-years. At the time, young children were not believed to be able to
report on their health reliably therefore, the focus shifted to creating a parent-form, as it was assumed
that parents are to be one of the best sources regarding their child’s wellbeing. Thus, the TACQoL-PF
was developed by assessing seven dimensions of HRQoL including: ‘pain and symptoms’, ‘basic motor
functioning’, ‘social functioning’, ‘global negative and positive emotional functioning’. Scoring of the

TACQol is done by summated scores (85).

2.4.3.11.  Child Health Questionnaire

The CHQ was developed after a Child Health Assessment Project was created in 1990, which searched

for methods to measure HRQolL in children. The aim of the CHQ was, therefore, to assess all aspects
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of HRQol, which included: physical functioning, social and mental functioning, pain/discomfort,
relationships with parents and family, self-esteem and overall health in children/adolescents (5-18-
years) with and without health conditions. Overall, HRQoL is determined by summated scores, by
converting individual dimensions scores to a score ranging from 0-100 whereby a higher score is
associated with better HRQoL (86). The CHQ has been translated from American-English to Canadian-

French, German and United Kingdom-English (76).

2.4.4. Summary of generic health-related PROMs for children aged 5-7-years

As seen from Table 1, it is evident that the use of self-report via interviewer-administration is scarce
amongst health-related PROMs with only two instruments, the DISABKIDS-TAKE-6 and the Kiddy-
KINDL, offering it as a mode of administration despite this mode being the most subjective manner to
gather information, other than self-complete, as it is obtained directly from the child thus, making it
the most objective measure of HRQoL. If an instrument cannot be self-completed, the default seems
to be proxy-reportin most cases in spite of the mismatches found between proxy- and self-report (56—
58,60). Both the CHU-9D and CHIP-CRF/CE have been administered using an interviewer but are yet
to publish official interviewer-administered versions, therefore, limiting its standardisation and
implementation in research and clinical settings (72,87). Both of the instruments with interviewer-
administration were developed in higher income countries and neither offer translations into local
South African languages therefore, limiting the use in a South African context. The EQ-5D-Y-3L and
PedsQL SC versions are the only two generic PROMs that have been translated into South African
languages, therefore, would be more commonly used in a South African setting. Although these
versions are available, further consideration for the South African context is the comparatively lower
literacy levels, possibly associated with socioeconomic status or inability to attend school due to a
medical condition, which could exclude children from self-complete (24). In these instances, one
would have to rely on proxy-report from children who may have the cognitive capacity to self-report

but who are excluded due to their literacy.

Considering the dimensions assessed, all instruments show a holistic approach by assessing aspects of
both physical and psychosocial health, although some instruments assess this with a limited number
of items whereas others include multiple items per dimension. For example, the PedsQL assesses
school and social functioning as independent dimensions with multiple items for each, while the EQ-
5D-Y-3L assesses both aspects broadly in the UA dimension in addition to other activities such as

hobbies and sports. Regardless of number of dimensions on the instruments, all 11 are consistent with
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what the definition of HRQoL encompasses. To be able to use these HRQoL instruments in daily

practice, they need to be psychometrically evaluated first.

2.5. Psychometric properties and appraisal of health-related patient reported outcome

measures for children aged 5-7-years, according to COSMIN

Validity and reliability form the basis of psychometric evaluation and are equally important to
guantitative research as they enhance the quality of said research (88). Validity and reliability ensures
accurate measurement by an instrument and its reproducibility on different occasions by the same or
different users (89). These psychometric factors will be discussed using COSMIN framework. In
addition, The COSMIN Risk of Bias checklist will be used to appraise the generic health-related PROMs
identified in the review (90). The COSMIN initiative includes an international multi-disciplinary team
of researchers with a background in epidemiology, psychometrics, medicine, qualitative research and
healthcare who specialize in the development and review of PROMs. COSMIN aims to improve the
selection available and the suitability of health-related PROMs in research and clinical practice by

using more transparent methodologies and practice tools (91).
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Construct Validity

Hypothesis testing

Cross-cultural validity Content Validi

Known-group validity Face validity
Relevance
Comprehensibility
Comprehensiveness

Concurrent validity
Predictive validity
Convergent validity

Internal
Consistency

Reliability
Test-retest
Inter-rater
Intra-rater

Figure 2: COSMIN taxonomy of measurement properties adapted by researcher from Mokkink et al. (2010) (25)

The health-related PROMs were appraised according to the COSMIN Risk of Bias Checklist (Appendices

1-11) and a summary of the psychometric properties are presented in Table 2 below.
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Table 2: Summary of the all psychometric properties of health-related PROMs

Validity Reliability Appendix
Content Structural Hypothesis testing Cross-cultural Criterion Internal Test-retest
and Known-group Consistency Reliability
EQ-5D-Y-3L 1
PedsQL 2
HUI; 3
Kiddy-KINDL 4
CHIP CRF/CE 5
PROMIS-PGH-7 6
FSIIR 7
CHU-9D 8
DISABKIDS-TAKE- 9
6
TACQolL 10
CHQ 11
LEGEND Tested ‘adequately’ | Tested Tested Partially tested Partially tested
for >80% of criteria | ‘inadequately’ for ‘doubtful’ for >80% ‘very good’ for >80% | ‘inadequately’ for
>80% of criteria of criteria of criteria >80% of criteria
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2.5.1. Validity

Validity is the degree in which a health-related PROM accurately measures what it intended to (89,90).
According to COSMIN taxonomy there are three main types of validity: content validity, construct

validity and criterion-related validity (Figure 2) (90).

2.5.1.1. Content validity

Content validity considers whether the health-related PROM accurately measures all aspects of HRQoL
(89). This includes face validity which requires the respondent to offer an opinion, typically in
qualitative interviews (92), on whether they think the instrument measures HRQoL (93). COSMIN
suggests three criteria should be assessed when considering content validity: relevance,
comprehensiveness and comprehensibility (94). Relevance ensures that the content being assessed
remains relevant to the context in which it is being assessed (94). Comprehensiveness refers to the
content of the instrument and whereby no relevant items are left out, while comprehensibility refers
to the ability to understand the instrument (95). Literature stresses the importance of not assuming a
HRQolL instrument developed for the adult population may accurately measure a child’s HRQol as its
content may not be suitable or relevant to younger populations therefore child-centered instruments

need to be newly developed or adapted from an adult instrument (61).

Content validity was tested in five out of the 11 instruments by means of cognitive debriefing with
participants (children/parents) and professionals involved in the administration of the instrument
(Table 2) However, two of the five instruments did not involve either patients or professionals in the
cognitive debriefing therefore only partially tested content validity (PROMIS-PGH-7 and FSIIR). While
the EQ-5D-Y-3L (Appendix 1), PedsQL (Appendix 2) and the DISABKIDS-TAKE-6 (Appendix 9) tested all

aspects of content validity (Table 2).

The content validity of the EQ-5D-Y-3L was established in the development of the instrument by
adapting the original adult version, the EQ-5D, by conducting cognitive interviews once participants
had self-completed the measure (3). In order to obtain maximum feedback, various methods were
included in the cognitive interviews. The ‘paraphrasing’ method included participants repeating the
item in their own words to determine if they understood what was being asked, the ‘general probing’
technique allowed participants to suggest alternative words or phrases and lastly, a ‘understanding

numerical scale method’ was used whereby participants rated their level of understanding from zero
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to 10 (3). The relevance and comprehensiveness of the EQ-5D-Y-3L was tested in children 8-18-years
using cognitive interviews, in a multinational study and found that almost all of the participants were
able to self-complete the measure without assistance therefore indicating good comprehension of the
measure with only minor cultural and language modifications needed (61). When using the EQ-5D-Y-
3L in a multinational study, therapists found the measure to be “easy and quick” (6 (p.12)) and
reported that the measure made them aware of aspects of a child’s HRQoL that they were previously
unaware of, especially with regards to the psychological dimensions which addressed P/D and feeling

WSU (2).

The DISABKIDS-TAKE-6 was used in a European sample of 4-7-years with various chronic conditions.
Content validity was assessed by means of cognitive debriefing during the administration of the
instrument by identifying any ambiguous words or phrases reported by the caregiver and was

recorded by the trained interviewer for future development of the instrument (7).

Similarly, when developing and refining the PedsQL, the first phase of development was met with
extensive research and cognitive debriefing by means of open-ended questions and discussions with
patients, parents and healthcare professionals to determine the most appropriate items that should
be included. The aim of the second phase was to refine the items assessed on the instrument and was
tested in a completely new but smaller disease-specific sample of patients, parents and healthcare
professionals who also underwent cognitive debriefing after administration. Later, the third phase
took place in a larger sample and similarly underwent cognitive debriefing post-administration. This
process was repeated many times over a few years to ensure appropriateness of all items of the

PedsQL for both cognitive and developmental ability of younger children (93).

2.5.1.2. Construct validity

Construct validity refers to whether a health-related PROM accurately measures what it claims to

measure by evaluating the results and determining whether they are an accurate representation of

the construct being measured (90). Construct validity can be divided into: structural validity

hypothesis testing, cross-cultural validity and known-group validity.
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2.5.1.2.1. Structural validity

Structural validity refers to the whether the outcome of a health-related PROM accurately reflects the

“dimensionality” of the instrument and what was intended to be measured (90).

The PedsQL (Appendix 2), Kiddy-KINDL (Appendix 4), PROMIS-PGH-7 (Appendix 6), CHU-9D (Appendix
8) and CHQ (Appendix 11) successfully tested for structural validity while the remaining six
instruments, including the EQ-5D-Y-3L (Appendix 1) did not.

2.5.1.2.2. Hypothesis testing

Hypothesis testing refers to the degree to which scores of a health-related PROM are consistent with
what has been hypothesized based on relationships or differences between measures or within a
measure (90). The Latin term ‘a priori’ is often used when describing hypothesis testing and simply
refers to a hypothesis being introduced before testing has occurred and results have been discussed

(97).

The TACQoL (Appendix 10) was the only instrument out of the 11 that did not assess construct validity

(hypothesis testing) while all other ten instruments successfully tested this (Table 2).

Mayoral et al. (2019) set hypothesis a priori based on literature findings that children with Type 1
diabetes would report similar HRQoL to the GenPop but with slightly worse physical wellbeing and
emotional state. This was confirmed in the study with high ceiling effects on all EQ-5D-Y-3L domains
except for having P/D and WSU (98). A set of a priori expectations were also set when comparing
dimensions on the CHQ and HUIs. Results obtained from this study found a strong correlation between
pain dimensions, a moderate correlation between mobility and mental health dimensions, and lastly,
a weak correlation for the general health perceptions (86). When using the FSIIR in a sample of parents
of children diagnosed with asthma, it was hypothesised that poorer QoL would be associated with
increased absenteeism at school and visits to healthcare facilities, social issues and physiological
involvement. All expected hypotheses were proven except low QoL in relation to pulmonary function
(82). The PedsQL also similarly used social influences such as poor access to healthcare facilities as a
basis for a hypothesis whereby a lower score was expected to correlate to poorer access (70). A study
using the PROMIS-PGH-7 also based part of their hypotheses on social influences such as low

socioeconomic status along with presence of a medical condition and whether special educational
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assistance is needed at school by which a poorer score is expected (99). The Kiddy-KINDL focused their
hypotheses on psychosocial health by successfully hypothesising that a higher score of the Kiddy-
KINDL would be associated with a lower score on an anxiety instrument (100). The EQ-5D-Y-3L and
CHU-9D were also used to test hypotheses in children with cerebral palsy (CP) compared to children
from the GenPop by stating that similar dimensions would show a high correlation. However, a weak
correlation was found for all dimensions except the LAM which showed a strong correlation with the

‘daily routine’ dimension (83).

2.5.1.2.3.  Known-group validity

Known-group validity addresses a health-related PROM'’s ability to discriminate between groups
known to be different (101). As a result, scores from different known-groups including, the GenPop,
acute health condition groups and chronic health condition groups, are expected to be different when

compared (1,70).

Similarly to hypothesis testing, The TACQoL (Appendix 10) was the only instrument (Table 2) which
did not test for known-group validity while all other instruments successfully tested for known-group

validity.

The EQ-5D-Y-3L was able to differentiate between different severities of disease in children with
Juvenile Idiopathic Arthritis (JIA), as measured on the Juvenile Arthritis Multidimensional Assessment
Report (JAMAR) (102) and chronic kidney disease by which an increased severity was associated with
alower VAS score (103). The HUI3; was also used to differentiate between different severities of chronic
kidney disease, but in an adult population (104). The CHU-9D, CHIP-CRF/CE and PedsQL in addition to
the EQ-5D-Y-3L have also been successfully used to differentiate between similar paediatric
populations including children with respiratory illnesses, orthopaedic conditions, acute illnesses and
functional  disabilities often in  comparison to children from the GenPop
(2,5,105,9,10,16,59,83,87,102,103). The FSIIR was also used to differentiate between children with
and without health conditions (81) while the PROMIS-PGH-7 and DISABKIDS-TAKE-6 were used in

children with chronic health conditions (7,99).
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2.5.1.2.4. Cross-cultural validity

This concept refers to the ability of a health-related PROM to be translated into various languages or
adapted to different cultures in such a manner so it does not change what the original instrument
intended to measure (90), therefore promoting inclusivity for people of all languages and cultures. In
a South African context where a total of 11 official languages have been recognized (16), cross-cultural
validity is exceptionally important to accurately measure HRQol in all South African populations. To

accurately measure their HRQoL, instruments need to be successfully validated cross-culturally.

All instruments except the Kiddy-KINDL (Appendix 4), PROMIS-PGH-7 (Appendix 6) and TACQolL
(Appendix 10) assessed cross-cultural validity. The CHU-9D (Appendix 8) and HUI; (Appendix 3)
performed slightly lower on the COSMIN checklist for cross-cultural validity compared to the EQ-5D-
Y-3L (Appendix 1), PedsQL (Appendix 2), CHIP-CRF/CE (Appendix 5), FSIIR (Appendix 7), DISABKIDS-
TAKE-6 (Appendix 9) and CHQ (Appendix 11) as they were ‘adequately’ and ‘inadequately’ tested
compared the other six instruments being categorised as tested ‘very good’ based on the colour-coded

ratings from the COSMIN Risk of Bias Checklist legend (Table 2).

Results of cross-cultural validity showed that most health-related instruments had been tested in
developed countries such as United Kingdom, Europe, United States, Canada and Australia. A systemic
review of HRQoL instruments that have been validated in sub-Saharan Africa, found that only two
generic health-related PROMs were assessed for cross-cultural validity, which included the HUI5; used
in Uganda and the EQ-5D-Y-3L used in South Africa (15). The HUIs was forward-translated from its
original English version to various languages spoken in Uganda however, the EQ-5D-Y-3L was not
translated into South African English but the original UK version was used instead. Of the other eight
genericinstruments identified, none were developed in sub-Saharan Africa nor in a county with similar

resource availability or restraints (15).

The EQ-5D-Y-3L has been successfully translated and used in various other languages and cultures
including German, Italian, Korean, Swedish, Japanese and Spanish, etc. (9,14,16,30,59,106) with a
total of about 40 versions available since 2019 (61). Both the CHIP-CRF/CE and FSIIR have been
translated and used in Spanish populations (81,82,107) while the CHQ and DISABKIDS have been
translated and used in a number of populations including Canadian-French, United Kingdom English,

German, Greek, etc. (7,76).
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2.5.1.3. Criterion validity

Criterion validity refers to how well a newly developed health-related PROM performs compared to
an already established instrument, often known as the ‘gold standard’ (101) and can further be

categorized into concurrent validity, convergent validity and predictive validity.

2.5.1.3.1. Concurrent validity

Concurrent validity refers to the relationship between responses of corresponding items from multiple
health-related PROMs when tested simultaneously in order to predict outcomes on a different
instrument (93). One of the limitations in assessing the concurrent validity of generic HRQoL is that
there is no one ‘gold standard’ health-related PROM (108). Furthermore, each instrument assesses
different and sometimes additional items or dimensions within the broader HRQoL framework, such
as school functioning, autonomy, relationships with parents/peer and energy levels, therefore,
limiting direct comparison between health-related PROMs (2,109). Although concurrent validity is not
assessed in the COSMIN Risk of Bias checklist, it remains an important psychometric property to

consider.

2.5.1.3.2. Convergent validity and divergent validity

Convergent validity and discriminant validity do not necessarily allow for predictions on different
instruments, but rather convergent validity relates to the correlation among items on instruments
with similar constructs (89). Conversely, divergent/discriminant validity tests whether instruments

known to measure different constructs are in fact, not related (93).

The FSIIR (Appendix 7) and the TACQoL (Appendix 10) were the only two instruments (Table 2) which
did not test for convergent validity while all other instruments successfully tested for convergent

validity.

Convergent validity was proven in GenPop children with high correlations between WSU dimension
on the EQ-5D-Y-3L and psychological functioning on the PedsQL and the Kidscreen-27 (2). When
comparing dimensions of the EQ-5D-Y-3L to the Kidscreen-27 in children with a health condition,
convergent validity was found with psychological dimensions but not for items of Mob and physical

functioning (98). Convergent validity of the EQ-5D-Y-3L was also established by Scott et al. (2017) by
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comparing similar dimensions from the EQ-5D-Y-3L to the WeeFIM, PedsQL and the FPS-R in children
with and without a health condition (16). The WeeFim, an observational measure of functional
independence, showed significant correlations with EQ-5D-Y-3L Mob in acutely-ill children (p<0.001,
H=21.75), chronically ill children (p-0.01, H=9.19) and children with a functional disability attending a
special school (p<0.001, H=22.12) (16). The FPS-R, a self-report measure of pain, was significantly
correlated with the P/D dimension of the EQ-5D-Y-3L in acutely ill children (16). Good convergent
validity was also found between the EQ-5D-Y-3L and all nine dimensions of the CHU-9D in GenPop
children with the highest correlation found in the dimensions assessing pain (84). The EQ-5D-Y-3L was
also compared to the CHU-9D and the PedsQL in children aged 6-7-years attending a mainstream
school, hypotheses developed suggested that all similar dimensions will correlate, therefore
demonstrating convergent validity. Of these hypotheses, a surprising result found the Mob dimension
on the EQ-5D-Y-3L not statistically significant compared to the PedsQL physical dimension. However,

all other hypotheses were either moderately or fairly statistically significant (87).

The DISABKIDS-TAKE-6 used the CHQ, General Health Profile and the KINDL-Revised to assess
convergent validity in 4-7-year-olds with chronic health conditions. However, correlations were lower
than expected and were attributed to the different age-groups these instruments target and
suggested a better comparison would be the Kiddy-KINDL which similarly targets 4-7-years (7). The
CHQ and HUI3 successfully assessed in children/adolescents younger than 16-years by proving
moderate to strong correlations between similar dimensions of pain, physical, mental and emotional
health and overall health. The PROMIS-PGH-7 compared similar dimensions to the KIDSCREEN-10 and
PedsQL in children 8-17-years using self- and proxy-report and found strong correlations with the
KIDSCREEN-10 while moderate correlations with the PedsQL was found. Despite the objectivity of
physical health and the subjectivity of psychosocial health, stronger correlations were found in the
psychosocial dimensions (99). The CHIP-CRF-CE assessed convergent validity across limited
dimensions which included ‘satisfaction’, ‘comfort’, ‘resilience’, ‘risks’ and ‘achievement’ which were
compared to seven different instruments assessing similar constructs. Moderate to strong correlations

between instruments were found with the ‘risk’ dimension having the highest correlation (72).

Divergent validity was proven with lower coefficients on unrelated dimensions when comparing the
EQ-5D-Y-3L to the PedsQL e.g. Mob and school function (9). Similar correlations were found when
comparing the EQ-5D-Y-3L LAM dimension to ‘autonomy and relationships with parents’, ‘social
support and relationship with friends’ and ‘school environment’ from the KIDSCREEN-27 (98). The

PROMIS-PGH-7 also successfully tested for discriminant validity by showing negative associations with
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‘physical health’ and ‘emotional distress’ (99). The Kiddy-KINDL displayed discriminant validity by
showing a negative correlation when compared to the Preschool Anxiety Scale where a higher score

on the Kiddy-KINDL was associated with a lower score on the Preschool Anxiety Scale (100).

2.5.1.3.3. Predictive validity

Predictive validity relates to the ability of an instrument to predict future outcomes (94) and can be
used to measure change to treatment outcomes (110). However, this sub-type of validity is not often

measured in HRQoL research due to the unpredictability of health over time.

2.5.2. Reliability

Reliability is related to a health-related PROM'’s ability to consistently measure what it intended to
(88) and when an instrument is used multiple times on the same participant, under similar conditions,

the results should also be similar (89).

2.5.2.1. Internal consistency

Internal consistency relates to the interrelatedness of items on a health-related PROM (109). Internal
consistency can be measured using the Cronbach coefficient where a>0.70 is considered acceptable
(111). Although internal consistency is an important aspect of reliability when assessing a PROM, it is
not considered important for preference-based instruments as not all psychometric properties are

equally important when assessing a PROM versus a preference-based instrument (21).

All 11 instruments assessed internal consistency. However, the quality of assessment differed across
instruments (Table 2). The PedsQL (Appendix 2) and CHU-9D (Appendix 8) showed the most successful

testing, while others showed poorer results (Table 2).

The PedsQL was successfully assessed for internal consistency when tested in children and adolescents
aged 5-16-years with an acute or chronic health condition (1). In a Columbian study, the EQ-5D-Y-3L
proxy version failed to meet the minimum Cronbach coefficient of 0.70 when assessed in each of the
five dimensions with values ranging between a=0.43-0.69 as well as 0=0.64 for the overall score (112).
This was the only study which assessed internal consistency for the EQ-5D-Y-3L despite showing poor

results which can be expected, as each dimension assesses different constructs.
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The CHQ was successfully tested for internal consistency with Cronbach values ranging from 0.74 to
0.97 for sub-scores of both the CHQ-Child-Form-97 and CHQ-Parent-Form-50 with only one exception
on the CHQ-Child-Form-87 dimension of general health perceptions, where a score of 0.69 was
recorded (56). The Kiddy-KINDL was also successfully tested (a=0.70-0.80) in children between the
ages of 3-7-years from GenPop or diagnosed with a cleft lip/palate (113). The DIASABKIDS-TAKE-6
showed moderate to acceptable Cronbach values ranging from 0.64 (interview-administered) to 0.71
(proxy-report) when assessed in children aged 4-7-years with various chronic conditions, including
asthma, CP and Cystic Fibrosis (CF). (7). CHIP CRF/CE showed similar results ranging from 0.70 to 0.82
when assessed in American GenPop children between 6- and 11-years (72). While the PROMIS-PGH7
showed higher values of 0.84 for child-reporting (interview-administered) and 0.88 parent-report
(proxy-report) when tested in GenPop children aged 5-17-years (73). The TACQOL-PF was assessed in
children aged 6-11-years from outpatient clinics in the Netherlands and showed good internal
consistency with values ranging from 0.71-0.89 for proxy-report and lower values for self-report
(0=0.59-0.86). FSIIR showed good to excellent internal consistency (0=0.83-0.94) when assessed in

children from 0-16-years with varying health conditions (81).

2.5.2.2. Inter-rater reliability

Inter-rater reliability refers to when an individual’s health is rated by two different individuals on the

same occasion and both raters score similarly (90).

2.5.2.3. Test-retest reliability

Test-retest reliability refers to the same individual rating their health on two or more occasions so
long as their health remains stable (90). The interval between tests should be long enough to ensure
that participants do not remember their initial responses but that their knowledge and attitudes
remain unchanged (114). A randomized control trial using the 36-item Short Form survey, the
Modified Lysholm scale, the Cincinnati Knee Rating System, the Activity of Daily Life of the Knee
Outcome Survey and the American Academy of Orthopaedic Surgeons sport knee rating scale, found
test-retesting done at a two-day or two-week interval was adequate for subjects in a stable health
state (26). Test-retest reliability can be measured by calculating the intraclass correlation coefficient
(ICC). ICCresults between initial testing and retesting are interpreted as follows: scores <0.20 indicates

a poor agreement, scores from 0.20 to 0.40 indicates a fair agreement, scores from 0.41 to 0.60
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indicates a moderate agreement, scores from 0.61 to 0.80 indicates a good agreement and scores

>0.81 indicates an excellent agreement (160).

Similarly to internal consistency, all of the 11 instruments assessed test-retest reliability, the EQ-5D-
Y-3L (Appendix 1), PedsQL (Appendix 2) and CHU-9D (Appendix 8) showed the most successful testing

compared to the other eight instruments (Table 2).

Scalone et al. (2011), Scott et al. (2017) and Ravens-Sieberer et al. (2010) are amongst the many
authors who have assessed test-retest reliability of the EQ-5D-Y-3L in children and adolescents ranging
from 8-18-years with acute/chronic health conditions and from the GenPop. The period between
initial testing and retesting ranged from 24-hours later to ten days later based on previous literature
or the researcher’s aims/objectives (2,9,16). However, the longer the period between testing, the
higher the possibility of a change in health state, therefore resulting in a poor test-retest reliability.
Both Scalone et al. (2011) and Ravens-Sieberer et. al (2010) found fair to excellent test-retest
agreement across all five dimensions (ICC=69.8-99.7%) and the VAS (ICC=0.82-0.83) (2,9). While Scott
etal. (2017) found agreements ranging from poor to good (k=0.199-0.653) across the five dimensions

and a good agreement for the VAS (ICC=0.77) (16).

Test-retest reliability of the PedsQL proxy and self-complete version was done in children 8-12-years
with varying severities of congenital heart disease and from the GenPop two-weeks after initial
testing. The self-report performed slightly better than the proxy-report when considering dimensions
and the overall total. The self-complete total had an ICC=0.66, while the proxy-report had an ICC=0.63.
The dimensions for self-complete ranged from 0.50-0.60 compared to a slightly lower range in the

proxy-report (ICC=0.49-0.65) (115).

The CHU-9D was retested in children aged 7-15-years from the GenPop in Northern Sweden 7-15-days
after initial testing (116). Since accurate retesting required participants to be in a stable health
condition (26), 13 children were excluded from retesting due to major life events occurring during the
interim period. Results across the nine dimensions ranged from fair to moderate agreement (k=0.32-
0.54) with the dimension of pain showing the lowest agreement (116). The CHU-9D was also retested
by Canaway and Frew (2012) in a younger sample of children aged 6-7-years from the GenPop.
However, the retesting period was a lot shorter than recommended as it took place in the afternoon
on the same day as the initial testing, which took place during the morning (87). Agreement across the

nine dimensions ranged from 76-86.5% which was lower than what was expected since the retest

52



period was so short and lead authors to question the reliability of self-report in such young children

warranting further research for the reason for the change in answers (87).

2.5.3. Feasibility

Feasibility, although not included by Mokkink et al. (25) in Figure 2 or on the COSMIN Risk of Bias
Checklist, has been included as an additional psychometric concept and relates to the degree to which
a newly developed instrument, in this case a health-related PROM, has been successfully used within
a given setting (117). It is most commonly measured by assessing time taken to complete an

instrument, number of missing responses after completion and ceiling/floor effects (2,16).

Table 1 provides a summary of the number of items assessed and includes the estimated time of
completion for all 11 health-related PROMs whereby the more items assessed, the longer time of
completion seems to be. Feasibility was not included in Table 2 as COSMIN describes feasibility as a

description rather than a measurement as no official tests for feasibility have been developed (109).

Feasibility of the EQ-5D-Y-3L was assessed by determining the percentage of missing values,
inappropriate responses on the VAS and the mean time taken to complete the measure (2). Little to
no missing values were observed in children aged 8-17-years with and without health conditions,
including chronic and acute illnesses (2,9,16,30,102,105,118). It was the quickest measure compared
to both the PedsQL and JAMAR as it took just over one-minute to complete (102). The EQ-5D-Y-3L was
also compared to the CHU-9D in a study measuring HRQoL in GenPop children aged 6-7-years
attending a mainstream school. Neither health-related PROM had missing values and both measures
were completed in less than three-minutes (87). When used in children aged 5-17-years, the PROMIS-
PGH-7 also had no missing values across items (73) and was estimated to take 1-2 minutes to complete
(73). Similarly, the DISABKIDS-TAKE-6 is estimated to take approximately two minutes to complete
while missing values are not stated (7). The PedsQL showed less than 3% of missing values when tested
in a large paediatric sample (1), with the school functioning dimension having the most missing values
attributed to age-appropriateness of the dimension, especially in younger children aged 5-7-years
(1,70). The CHIP-CRF/CE also had relatively low missing values (<4%) (72). However, completion time
is slightly longer than other instruments due to the number of items assessed, with the interviewer-
administered version taking an average of 21.4 minutes and self-complete an average of 22.6 minutes
(22,72). The TACQoL-PF had slightly lower missing values ranging from 0.4-1.5% across its seven items
(85). The CHQ and Kiddy-KINDL both had slightly higher missing values when tested in various

paediatric populations. The Kiddy-KINDL had 8.1% missing values when administered in children 4-6-
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years (6) while missing values on the CHQ ranged from >1.5%-9% (76,119,120) and took approximately
10-20 minutes to complete when tested in different cultural groups (121). The FSIIR is estimated to
take the longest to complete compared to the other ten instruments described (Table 1) with an
estimated time of completion ranging from 15-30 minutes (4,22) while the HUIs is estimated to take
an average of 5-10 minutes despite it having a relatively large number of items (67,71). Therefore, In
fast-paced clinical settings, HRQoL instruments are not always routinely used due to the time of
completion which may result in shortening assessment/treatment time. After conducting a study
exploring the reasons for as to why therapists do not use HRQolL instruments, 80% of clinicians used
time constraints as their reasoning while others mentioned the difficulty in scoring and interpreting
the results (65). Therefore, to encourage clinicians to use these instruments, they need to show that
they are quick and easy to administer/interpret. Despite no information on the feasibility of the IA yet,
if this newly developed instrument can be completed in a short period of time, it may prove useful in
these fast-paced settings as its only requirement is a health professional to read the script to the

patient.

2.5.4. Acceptability

Acceptability of a PROM can be determined by the individual using the PROM as it is based on their
assessment on whether it accurately addresses the needs of the population intended to utilise the
PROM (117,122). Despite acceptability not being included by Mokkink et al. (25) (Figure 2) or on the

COSMIN Risk of Bias Checklist, it remains an important psychometric property to consider.

2.6. Summary of literature review

According to the COSMIN Risk of Bias checklist (summarised in Table 2), overall, the PedsQL (Appendix
2) showed the highest psychometric performance in terms of validity, as they explored all five
subtypes of validity listed on the checklist, which included: content, structural, cross-cultural, criterion
and construct validity. The EQ-5D-Y-3L (Appendix 1) fell slightly short by having not tested structural
validity. The HUI; (Appendix 3), the Kiddy-KINDL (Appendix 4), FSIIR (Appendix 7) CHU-9D (Appendix
8), DISABKIDS-TAKE-6 (Appendix 9) and TACQoL-PF (Appendix 10) all showed the poorest validity by
only assessing one or two of the five validity subtypes listed, with all similarly lacking in the criterion
validity sections. The CHIP CRF/CE (Appendix 5), the PROMIS-PGH-7 (Appendix 6) and the CHQ
(Appendix 11) all showed fair validity by testing three subtypes. The CHIP CRF/CE lacked evidence for
content and structural validity, while the PROMIS-PGH-7 lacked in the cross-cultural and criterion

validity sections.
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All 11 health-related PROMs (Table 2) were tested for reliability and internal consistency with the FSIIR
(Appendix 7) having shown the highest range of internal consistency. The time period between initial
and retesting was not stated by all, including studies using the CHU-9D (Appendix 8), DISABKIDS-TAKE-
6 (Appendix 9) and TACQoL-PF (Appendix 10), while the CHQ (Appendix 11) exceeded the
recommended interval of two-days to two-weeks (26) and was retested three-weeks later or between
two- and 16-days. The FSIIR did not assess test-retest but rather tested the reliability between an

English and Spanish version of the FSIIR.

Currently, the EQ-5D-Y-3L and PedsQL, both of which have a proxy-report version, performed the best
on the COSMIN Risk of Bias Checklist. While the only two PROMs which offers interviewer-
administered administration, the DISABKIDS-TAKE-6 and Kiddy-KINDL, did not perform as well despite
the growing need for this mode of administration in young children to allow them to self-report on
their health. In order to accurately record HRQoL in young children, more valid and reliable health-
related PROMs with minimal bias and various modes of administration are needed to allow for better

inclusivity and accurate results.

The EQ-5D-Y-3L and PedsQL are both valid and reliable measures in South Africa and are available in
many of the local South African languages. As the IA version of the EQ-5D-Y-3L is newly developed, it
is prudent to determine whether it is valid and reliable in our context and could negate the use of the
proxy version in children aged 5-7-years. It may further prove useful in older children, within the
recommended age band of 8-12-years, with lower literacy levels due to their health condition, low
socioeconomic setting or other contributing factors (5). This would allow greater inclusivity of children
for self-report and potentially lower the age-range for children to subjectively report on their HRQoL,
thus decreasing the reliance on proxy-report. Based on the issues and concerns surrounding proxy-
report which have been discussed, this instrument will be an indispensable addition to the paediatric

population.
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3. Comparison of the Performance of the EQ-5D-Y-3L-IA and EQ-
5D-Y-3L-SC in children aged 8-10-years

3.1. Methodology

3.1.1. Introduction

This chapter provides a detailed description of the methods implemented to compare the EQ-5D-Y-3L
IA and SC versions in children aged 8-10-years. The study design and setting, sample size, instruments
utilized, management of data, statistical analysis and ethical considerations have been described

below.

A cross-sectional, descriptive observational, analytical design was conducted to determine
performance of the EQ-5D-Y-3L-IA compared to the SC version in children aged 8-10-years with a
known medical condition and from the GenPop. The cross-sectional aspect of the study design refers
to data being collected from multiple individuals within the same period of time. The analytical aspect
of the study design refers to the statistical analyses and psychometric testing of the IA compared to
the SC. The descriptive aspect of the study design refers to the qualitative data or feedback obtained
from participants when asked for their preference between the IA and SC version and the reason for

their preference.

3.1.2. Study settings

Children with chronic respiratory illnesses or receiving orthopaedic intervention, were recruited from
outpatient clinics at a paediatric tertiary hospital, and an inpatient paediatric orthopaedic hospital
both of which are located in the Western Cape, South Africa. The paediatric tertiary hospital has
inpatient and outpatient sub-speciality services, treating over 250 000 patients per year (123). The
orthopaedic hospital offers orthopaedic surgery, inpatient care and rehabilitation services for children

needing corrective surgeries or fracture management (123).
Children with functional disabilities were recruited from schools for learners with special educational

needs (LSEN), who follow a mainstream curriculum, in the Western Cape, South Africa. These schools

cater for children who require high levels of support and provide additional resources, which may
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include access to adaptive equipment and learning materials as well as services from nurses,

rehabilitation professionals, psychologists and social workers (124).

Children from the GenPop were recruited from mainstream schools. These children were not expected
to have any serious health conditions which precluded their attendance at school. They may however
have manageable or well controlled health conditions such as asthma or eczema (125). The schools
are within the same geographical catchment area as the LSEN schools and hospitals and likely share
similar socioeconomic circumstances. Groups were not matched for sex or socioeconomic status as
they were not comparator groups but rather grouped according to health classification to allow us to

better hypothesize how they would report their health state on the two EQ-5D-Y-3L versions.

3.1.3. Participants

3.1.3.1. Inclusion criteria

Children aged 8-10-years fluent in English were included as it is the source language of newly
developed EQ-5D-Y-3L-IA and has yet to be adapted and translated into different languages. Fluency
in English was determined if it was their self-classified home language or the language of instruction
at school. Children with multi-morbidities were included and allocated to a known-group according to
the condition that they were seeking care for on the day of recruitment and any additional health

conditions were noted.

3.1.3.2. Exclusion criteria

Children who were medically diagnosed as unable to hear with assistive technology were excluded as
the primary outcome measure relied on interviewer-administration. Children attending the LSEN
schools with moderate to severe intellectual disability, diagnosed by a psychologist and typically
educated in a unit class, were excluded from the study as their level of understanding of the questions
asked could have been limited. Teachers and school psychologists at the LSEN schools identified

children with moderate to severe intellectual disabilities.

Children who required admission to the intensive care or high care unit, with continuous monitoring,

were considered critically ill and therefore excluded due to additional associated emotional stress that

would have occurred if they were to participate.
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3.1.4. Sample size

The sample size was powered to detect a difference in correlations between the IA and SC versions
with a small effect size 0.2, slightly smaller than previous South African studies with an effect size of
0.3 and 0.4 (16,126). A sample of 211 was required to ensure a power of 90% and a significance of

0.05, similar to previous research done in South African children aged 8-15-years (126).

3.1.5. Instruments

EQ-5D-Y-3L-SC (Appendix 12) measures HRQoL on the day of testing on five dimensions: Mobility
(Mob) (walking about), Looking After Myself (LAM) (washing or dressing), doing Usual Activities (UA)
(for example, going to school, sports, hobbies, playing and doing things with friends or family), having
Pain/Discomfort (P/D) and feeling Worried, Sad, or Unhappy (WSU). Each dimension has three levels
of report categorized as level 1 indicating ‘no problems’, level 2 indicating ‘some problems’ or level 3
indicating ‘a lot of problems’ which results in 243 (3°) health states (127). The SC includes a VAS which
is a vertical, graduated number scale from worst imagined health state (0) to best imagined health
state (100) on which the participant rates their overall health status also on the day of testing (17,18).
A ceiling or floor effect may be present if ‘no problems’ are indicated for all dimensions (11111) or if
‘a lot of problems’ are reported for all dimensions (33333). The SC has been successfully tested for

validity, reliability and responsiveness in South African children aged 8-15-years (2,5,16,102).

The newly developed IA version, EQ-5D-Y-3L-IA (Appendix 13) underwent standardized forward-
backward translation from United Kingdom English to South African English by the EuroQoL Research
Foundations Version Management Committee (VMC) (128). The process ensured that the forward
translation from English for the United Kingdom to English for South Africa, was done by two
independent translators. These two versions were compared and discussed, and a consensus version
was compiled. Backward translation of the consensus version was done by two blinded translators.
The translation process was overseen for quality assurance by members of the VMC who ensured that
the meaning of the translated version matched the source and if any further modifications were
needed. Once forward-backward translation had been completed, the translated version of the
instrument was tested in face-to-face interviews with ten children in South Africa to ensure that the
translated version retained its meaning, and that it was culturally accepted and relevant (129). As
there is no utility value set available for South Africa, the recently published value set produced for

Slovenia was used (130) as an indication of composite dimension performance. To ensure that the

58



societal preference-based score did not influence performance; comparison was made to the
Japanese value set (131). The Slovenian and Japanese value sets were the only two available at the

time of data analysis.

The Faces Pain Scale-Revised (FPS-R) (Appendix 14) is a self-report measure intended to determine
the intensity of pain felt by children on the day of testing. It was developed using a series of six facial
expressions depicting an increase in pain intensity from left to right. The scoring ranges from 0-10 and
increases by increments of two. It can be used to self-rate pain intensity in children aged 4-years or
older (105). The FPS-R was successfully used to determine concurrent validity for the dimension of

P/D on the EQ-5D-Y-3L in South Africa at baseline (3).

The Moods and Feelings Questionnaire (MFQ) (Appendix 15) consists of 13 questions about the
child’s psychological wellbeing in the two-weeks prior to testing. Participants were asked by the
student researcher to answer questions on a scale of ‘not true’, ‘sometimes’ or ‘true’ which was
converted to a numerical value of zero, one and two, respectively. The measure has been found valid

and reliable in an international study in children from age five years (132).

The WeeFIM (Appendix 16) is an observational instrument used to assess functional independence in
children (133,134). Functional performance was measured, by the student researcher, in three
dimensions, namely self-care, mobility and cognition. The self-care dimension includes eating,
grooming, dressing, bathing, toileting, level of assistance needed to control bladder and bowel and
frequency of bladder and/or bowel accidents. The mobility dimension includes transfers in/out of a
chair or mobility assisted device, toilet transfers, tub and/or shower transfers and locomotion
(including walking, wheelchair use, crawling and stairs). The cognition dimension includes
comprehension of auditory or visual instructions, ability to vocally or non-vocally express basic needs,
social interaction with peers, ability to solve everyday problems and memory of daily routines,
however, social interaction was the only item of the cognition dimension assessed in this study. There
is a total of 18 items, each rated on an ordinal scale from 1-7 whereby one indicates ‘total assistance’
and seven indicates ‘complete independence’ (Appendix 16). The scale gives scores for sub-scales
(mobility, cognition and self-care) or a total score for functional performance, the higher score, the

more independent the child is in that dimension.

The WeeFIM allows for a functional assessment for a range of children including those who are

confined to bed or use a wheelchair as well as those who are more functionally advanced, making it
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suitable for assessment of children across health conditions. The WeeFIM sub-scale of mobility and
self-care was previously used to determine concurrent validity in the corresponding dimensions of

Mob and LAM on the EQ-5D-Y-3L in South Africa (3) and was similarly used in this study.

Study specific medical and demographic questionnaire (Appendix 17) was completed by the
parent/caregiver, or from the medical folder, with caregiver consent, and included details regarding
the child’s date of birth, sex, and diagnosis of a health condition. These details were deemed important
as it allowed the researcher to accurately allocate children to the correct age-group and health
condition group. The use of an assistive device and/or orthotic device was included in the event that

children did not have their device with them on the day of data collection.

Preference for IA or SC version (Appendix 18): Children aged 8-10-years were asked, by the

researcher, whether they preferred the IA version or the SC version.

3.1.6. Procedure

Necessary approvals were granted by the Faculty of Health Sciences, Human Research Ethics
Committee (HREC), University of Cape Town (UCT) (HREC 369/2020) (Appendix 19), ministerial
permission for non-therapeutic research with minors (Form A) (Appendix 20), Western Cape
Education Department (Appendix 21), the respective school principals (Appendix 22) and the
children’s hospital management (Appendix 23). Children who fulfilled the inclusion criteria were

recruited from schools and healthcare institutions.

Envelopes containing study information, an informed consent form (Appendix 24) and a demographic
questionnaire (Appendix 17) were distributed to participating schools for learners to take home.
Parents/legal guardians were invited to return the signed consent form and demographic
questionnaire if they agreed to their child participating in the study. All children whose parents/legal
guardians granted consent, were invited individually to a private room where they were given a
detailed description of the study. Assent (Appendix 25) was obtained from those willing to participate.
The research packs, including the EQ-5D-Y-3L-IA, FPS-R, MFQ, WeeFIM and EQ-5D-Y-3L-SC were
completed in a random order (with the IA or SC versions always presented first and last) to minimize
guestion order bias. Participants were also asked for their preference between the IA and SC version

and a reason for the preference.
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Children admitted to the orthopaedic hospital were recruited after admission. Parents/legal guardians
who were not at the bedside, were contacted telephonically to describe the study and to ask for
consent (Appendix 26). The procedure for data collection was as described for children attending

school.

Children attending the sub-specialty outpatient clinics for either orthopaedics or chronic respiratory
illness, were screened for inclusion according to the date of birth in the clinic diary and recruited
systematically in the order of arrival. The eligible children and their parent/legal guardian were
approached in the waiting room and invited to participate in the study by means of a brief verbal
description of the study accompanied by an informed consent form. If consent was granted, the
parent/legal guardian and their child were invited to sit in a private consultation room where assent
was obtained, followed by the completion of the research packs. If the parent/legal guardian chose to
accompany their child during the completion of the research packs, they were invited to sit slightly
behind their child and asked not to influence their answers verbally or non-verbally. Children did not
lose their place in the queue to see the medical professional nor were other medical investigations
put on hold due to their participation. If the research pack was not completed by the time they were
called in for their consultation with the medical professional, the research was stopped, and the child

and parent/legal guardian were invited to complete the study after their consultation.

All screening, enrolment and data collection was done by the student researcher to ensure

standardization and to minimize bias.

Participating schools received an education hamper to the value of R2000 for their assistance in
identifying learners who met the inclusion criteria, communication with parents/legal guardians,
handling of envelopes and arranging appropriate times for children to leave the classroom during
school hours to conduct the interviews. These schools received the educational hamper regardless of
how many children from their facility were enrolled. The participants nor their parents/legal guardians

were reimbursed as they did not incur any costs to participate in the research.

3.1.7. Data management

All information obtained was entered into a password protected Excel spreadsheet under the code

allocated to each participant thus ensuring confidentiality and anonymity. All hard copies were stored
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in a locked cupboard in a secure office and will be destroyed ten years after publication. No identifying

information of participants was recorded for data analysis or dissemination of results.

A data management plan (Appendix 27) was developed in line with the UCT Data Management Policy
(135).

3.1.8. Statistical analysis

The Shapiro-Wilk test was used to test the normality of the data. Level of statistical significance was

set at p<0.05.

3.1.8.1. General instrument performance and feasibility

The IA and SC responses and descriptive data were summarised in terms of frequency of responses.
More problems were expected to be reported by the orthopaedic and respiratory illness groups. The
ceiling effect of the two versions was defined as the proportion of children scoring no problems across
all five dimensions (11111) or for each individual dimension. The floor effect of the two versions was
assessed by the number of children reporting a lot of problems across all dimensions (33333) or for
each individual dimension. High ceiling effects were expected in children from the GenPop but no
differences between versions were expected. Differences in reporting was determined by chi-square
statistic (x?). The feasibility was assessed by comparing the number of missing values for the SC and 1A

versions. More missing values were expected for the SC version compared to the IA version.

3.1.8.2. Inconsistent responses

Paired dimension responses on the IA and SC were assessed for the respondents who had no missing
responses and the proportion of inconsistencies was recorded by age, sex and health condition.
Differences across age, sex and health condition were determined by chi-square statistic (x?).
Inconsistencies were not expected based on health condition, age, sex or between versions of the EQ-

5D-Y-3L.
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3.1.8.3. Known-group validity

Known-group validity was tested for the dimensions of the SC and IA versions for age, sex and by
health condition by Spearman rank order coefficients (r). It was expected that children with an
orthopaedic condition and those with a functional disability would report more problems in the Mob
dimension compared to other groups (16,17,126). It was also anticipated that children with an
orthopaedic condition (being more acutely ill), would report more problems with UA and P/D (16,136).
Lastly, it was expected that all children with a health condition (orthopaedic, respiratory and
functional disability) would report greater feelings of WSU than children from the GenPop (16,136).
Effect sizes were interpreted according to Cohen’s d interpretation whereby 0.2 = small, 0.5 = medium,

0.8 = large and 1.3 = very large (137).

The known-group validity across health condition was assessed for the median utility and VAS score
across age, sex and health condition by Kruskal Wallis H-test (H) and Mann-Whitney U-test. It was
anticipated that the VAS and utility scores would be higher for those from the GenPop, functional

disability, respiratory condition, and orthopaedic condition in that order.

3.1.8.4. Concurrent validity

The Pearson’s correlation of the utility score and VAS score was computed for the SC and IA versions

and compared using the Fisher r-to-z transformation (http://vassarstats.net) (138). It was expected

that there would be no difference in concurrent validity between the IA and SC.

3.1.8.5. Convergent validity

Convergent validity between the IA and SC was evaluated by individual dimension response-pairs,
using Gamma Correlations statistics. Utility scores were compared with Pearson Correlation co-
efficient. Correlation coefficients were interpreted according to Cohen: 0.1-0.29 low association, 0.3—
0.49 moderate association and >0.5 high association (139). It was expected that similar dimensions

would show similar correlations (2,9,16,87).

The convergent validity of the dimension scores of the SC and IA versions were compared to similar

items on the MFQ, FPS-R and WeeFIM using Spearman correlations (rs). Correlation coefficients were
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compared between the SC and the IA versions of the EQ-5D-Y-3L using the Fisher r-to-z transformation

(http://vassarstats.net) (138).

3.1.8.6. Preference between the EQ-5D-Y-3L-IA and SC

The preference of the EQ-5D-Y-3L-IA and SC were determined by frequency of responses and
compared with chi-square statistics (x?). It was expected that participants would prefer the IA as the
respondent burden was reduced (140). Qualitative data was coded and grouped according to
preference ie. SC or IA and similar reasons for preference were grouped together. The researcher was
aware of reflexivity and did not allow personal opinions to impact on participants’ responses, nor the

grouping and coding of responses.

3.1.9. Ethical considerations

Ethical principles of autonomy, confidentiality, beneficence/non-maleficence and justice were applied
according to the Helsinki Declaration (141). Every child who met the inclusion criteria and was eligible
to participate was recruited. Since the IA is a newly developed English measure, only children fluent
in English were recruited. Once the English source version is validated, translations into other
languages can be done for further validity and reliability testing. No child was excluded based on
ethnicity, sex, gender, religion, or other reason. None of the participants showed any signs of

emotional distress during the interview.

The children’s vulnerability was protected by ensuring that the following procedures were adhered
to: informed consent and assent were obtained before data collection began, privacy during
interviews was ensured, participants were not disadvantaged if they did not provide assent or chose
to withdraw during the interview even after assent was granted. No information shared during
interviews was of a concern, requiring follow-up or referral therefore no study information was
shared. There were no added risks to this vulnerable group participating in the study as it did not affect
the medical treatment or the schooling which they received. The benefit of including this vulnerable
group included that the results of the study may benefit future HRQoL measurement in South Africa
for those with lower literacy levels or where a child’s medical condition does not allow for self-

complete.
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3.1.10. COVID-19 considerations

COVID-19 protocols were adhered to throughout this study by implementing safety precautions

according to the National Health Department (142), provincial lockdown regulations, and the

respective school or health institution guidelines.
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3.2. Results

The recruitment of children aged 8-10-years is shown in Figure 3. A total of 211 children were recruited
however, only 207 were included in Chapter 3 as four children did not complete the SC. There was a
high proportion of non-responders in this age-group (n=207, 64%) due to the high number of
parents/legal guardians from GenPop and special schools not returning consent forms. The reason for
not wanting to participate was not recorded. A large number of children with orthopaedic problems
withdrew (n=21, 20%) during interviews due to personal reasons, multiple medical appointments,
time constraints and transport issues which include scheduled patient transport to/from healthcare
facilities to patient’s residential area which may be located in a different city within the Western Cape
province, price of public transport and fear of missing public transport which do not follow fixed

schedules.
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Orthopaedic

Functional Disability

Respiratory lliness

General Population

1 1 6 8-10-years

Eligible for recruitment

55 8-10-years
Eligible for recruitment

30 8-10-years
Eligible for recruitment

270 8-10-years

Eligible for recruitment

38

81

Returned Consent Forms

Returned Consent Forms

4 Refused consent

8 Refused assent

1 Excluded due to

1 Refused consent

4 Excluded due to age

8 Incomplete forms

returned

age
103 38 29 69
8-10-years Enrolled 8-10-years Enrolled 8-10-years Enrolled 8-10-years Enrolled
21 Withdrew 2 Absent 1 Withdrew 4 Absent
810 years Included for 8-10-years Included for 8-10-years Included for 8-10-years Included for
analysis analysis analysis analysis

1 Excluded due to
EQ-5D-Y-3L-SC not
completed

2 Excluded due to
EQ-5D-Y-3L-5C not
completed

1 Excluded due to
EQ-5D-Y-3L-SC not
completed

N=207

8-10-years Included for analysis between EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA

Figure 3: Recruitment of sample
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3.2.1. Descriptive statistics

There was no significant difference between se* across age (8-, 9- and 10-year-olds) (x?=0.03, df=2,
p=0.985) (Table 3). In total, there were more children with orthopaedic conditions (n=81, 39%) and
from the GenPop (n=64, 31%) than children with functional disabilities (n=36, 13%) and respiratory
illnesses (n=26, 13%). Furthermore, there was no difference between health condition across age

(x?=3.61, p=0.729). The specific conditions included in these disease groups are shown in Table 3.
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Table 3: Descriptive statistics of participants

Age (years) Total

8-years 9-years 10-years

(n=65) (n=70) (n=72) (n=207)
Sex % n % n % n %
Female 30 46% 32 46% 34 47% 96 46%
Male 35 54% 38 54% 38 53% 111 54%
Orthopaedic (n=29) (n=25) (n=27) (n=81)
Upper Limb Fracture 13 45% 9 36% 9 33% 31 38%
Lower Limb Fracture 6 21% 10 40% 6 22% 22 27%
Surgical correction of acquired or
congenital orthopaedic condition” 5 17% 4 16% 10 37% 19 23%
Other* 5 17% 2 8% 2 7% 9 11%
Functional Disability (n=11) (n=12) (n=13) (n=36)
Developmental Co-ordination Disorder” 6 55% 8 7% 7 4% 21 33%
Cerebral Palsy 1 9% 2 3% 3 4% 6 17%
Spina Bifida 2 18% 1 1% 2 3% 5 14%
Developmental Delay 1 9% 1 1% 1 1% 3 8%
Traumatic Brain Injury 1 9% 0 0% 0 0% 1 3%
Respiratory (n=7) (n=7) (n=12) (n=26)
Atopy 3 43%% 2 29% 7 58% 12 46%
Cystic Fibrosis 2 29% 2 29% 1 8% 5 19%
Bronchiectasis 0 0% 0 0% 2 17% 2 8%
Other* 2 29% 3 43% 2 17% 7 27%
GenPoP (n=18) (n=26) (n=20) (n=64)
None 16 89% 21 81% 16 80% 53 83%
Atopy 1 6% 5 19% 2 10% 8 13%
Other® 1 6% 0 0% 2 10% 3 5%

#Includes Blount’s disease, osteogenesis imperfecta, developmental dysplasia of the hip, leg-length discrepancy and spinal

deformity *includes osteitis; septic arthritis and a traumatic amputation. “Includes learning disability and Human

Immunodeficiency Virus. *Includes damage to the lungs post-acute viral infection, congenital abnormalities of the respiratory

system and idiopathic pulmonary haemorrhage. éIncludes osteogenesis imperfecta and a congenital cardiac defect.
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3.2.2. General instrument performance and feasibility

3.2.2.1. General instrument performance

Table 4 shows that there were no significant differences in reporting between the IA and SC versions
across all five dimensions. The utility score® and VAS score were similarly higher on the IA than the SC
version, although not significantly so. However, a higher ceiling effect was found in the SC (n=80, 39%)

compared to the IA version (n=62, 30%). One participant had reported 33333 on the IA only.

! Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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Table 4: Comparison of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA dimensions

sC 1A
(n=207) (n=207)
n % n % X? df p-value

No 151 73% 146 71%

Some 30 14% 43 21% 3.11 2 0.211
Mob

Alot 12 6% 18 9%

Missing 14 7% 0 0%

No 143 69% 150 72%

Some 37 18% 47 23% 0.98 2 0.613
LAM

Alot 12 6% 10 5%

Missing 15 7% 0 0%

No 145 70% 141 68%

Some 29 14% 47 23% 3.79 2 0.150
A Alot 18 9% 19 9%

Missing 15 7% 0 0%

No 122 59% 133 64%

Some 56 27% 60 29% 0.81 2 0.667
/D Alot 18 9% 14 7%

Missing 11 5% 0 0%

No 135 65% 147 71%

Some 52 25% 49 24% 0.40 2 0.819
WSU

Alot 10 5% 11 5%

Missing 10 5% 0 0%
11111 80 39% 62 30% 31 0.078
33333 0 0% 1 0%
Utility score Median (IQR) 0.883 (0.608,1.00) 0.870 (0.614,1.00) z=1.262 0.207
VAS* Median (IQR) 95 (68,100) 100 (70,100) 2=0.496 0.62

Missing 3 1% 0 0%

Mob=mobility, LAM=looking after myself, UA=usual activities, P/D= pain or discomfort, WSU=worried, sad or unhappy.

SC=EQ-5DY-3L-SC, IA=EQ-5D-Y-3L-IA *Difference in continuous variables were calculated with Wilcox sign test.
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3.2.2.2. Feasibility

Both versions were statistically different, however, the IA took less time to complete (median=110s,
IQR=98, 124s, p<0.001) compared to the SC version (median=157s, IQR=123s, 209s, p<0.001) and was
not significant across versions (X?=2.51, p=0.113). When comparing the time taken across ages, 8-year-

olds took the longest to complete both versions but were able to complete the IA quicker than the SC.

The IA had no missing values compared to the SC which had a total of 32% (n=65) across all dimensions.

The total missing values were made by 11% of the sample (n=22) (Table 4).

Table 5 shows comparison of the number of children who contributed to the missing values on the SC
was not significant across age, sex or health condition, despite the 8-year-olds and those with an
orthopaedic condition showing a higher proportion. Comparison of missing values on dimension
scores across the total sample showed that the 8-year-olds had significantly more missing values than
the 9-year-olds and the 10-year-olds. Children with an orthopaedic condition had significantly lower

missing values across all dimensions than the other health conditions.

Table 5: EQ-5D-Y-3L-SC missing values across age (years), sex and health conditions

Children with missing values Missing values across five dimensions*

Age n % X? p-value n % X? p-value
8-years (n=65) 11 17% 34 10%
9-years- (n=70) 5 7% | 4.01 0.135 14 4% | 14.23 <0.001
10-years (n=72) 6 8% 17 5%
Sex
Female (n=96) 8 8% 24 5%

0.56 0.454 2.1 0.147
Male (n=111) 14 13% 41 7%
Health condition
Orthopaedic (n=81) 11 14% 37 9%
Functional Disabilities (n=36) 4 11% 36 20%

2.12 0.548 21.93 <0.001
Respiratory (n=26) 1 4% 26 20%
GenPop (n=64) 6 9% 64 20%

*The denominator is the total number of answers per age/sex or health condition. Calculated as the number of children per

category multiplied by the number of dimensions (five).
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3.2.3. Distribution of responses between the EQ-5D-Y-3L-IA and EQ-5D-Y-3L-SC

Table 6 shows the highest report of inconsistent responses on both versions were found in the P/D
dimension (31%). The highest inconsistency across dimensions is moving from reporting no problems
on the SC version and some problems on the IA version. An exception to this was the dimension of
WSU where the highest inconsistency was reporting no problems on the |A version but some problems

on the SC version.

When inconsistency was analysed by sex there were no significant differences between the number
of inconsistent dimension responses between males and females (x?=0.43, p=0.980). For males the
inconsistencies were in keeping with those shown in Table 6. However, females showed the highest
inconsistency with reporting some problems on the SC version and no problems on the IA version for

dimensions of LAM, P/D and WSU.
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Table 6: Inconsistent responses of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA across dimensions

EQ-5D-Y-3L-IA
EQ-5D-Y-3L-SC No Some Alot Inconsistent Responses
Mob n % n % n % n %
No 122 66% 15 8% 7 4%
Some 8 4% 17 9% 3 2% 41 22%
Alot 4 2% 4 2% 4 2%
LAM No Some Alot
No 119 65% 16 9% 3 2%
Some 13 7% 20 11% 2 1% 42 23%
Alot 4 2% 4 2% 3 2%
UA No Some Alot
No 113 61% 18 10% 7 4%
Some 7 4% 18 10% 3 2% 45 24%
Alot 5 3% 5 3% 8 4%
P/D No Some Alot
No 96 52% 20 11% 3 2%
Some 15 8% 29 16% 6 3% 57 31%
Alot 9 5% 4 2% 2 1%
WsuU No Some Alot
No 110 60% 15 8% 4 2%
Some 21 11% 24 13% 3 2% 48 26%
Alot 3 2% 2 1% 2 1%

n=184, shaded cells indicate consistent responses. Mob=mobility, LAM=looking after myself, UA=usual activities, P/D= pain

or discomfort, WSU=worried, sad or unhappy

Table 7 shows that inconsistencies were lowest in the 10-year-olds when the total inconsistencies
across all five dimensions are considered, however, there were differences in inconsistencies at an
individual dimension level. The dimension of LAM had the highest number of inconsistencies for 8-
year-olds compared to P/D for the 9- and 10-year-olds. For the dimension of Mob, the 8-year-olds had
a high proportion of reporting no problems with Mob on the SC version and a lot of problems on the
IA version whereas the 9- and 10-year-olds reported no problems on the SC version and some
problems on the IA version. In the dimension of LAM, the highest inconsistency from the 8- and 10-
year-olds was reporting some problems on the SC and no problems on the IA whereas the 9-year-olds
reported more problems on the IA version. Across all three age-groups children moved from reporting
no problems with UA on the SC version to some problems on the IA version. The youngest children
reported greater P/D on the SC version and changed to no P/D on the IA version whereas the 9-10-

year-olds both had the greatest shift with reporting no problems with P/D on the SC version and some
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P/D on the IA version. WSU showed an under-reporting of problems on the IA version compared to

the SC version across all age-groups.

Table 8 shows that the GenPop group has the least inconsistent responses across dimensions while
the functional disability group had the highest inconsistent responses across dimensions when
compared to other health condition groups. For those with an orthopaedic condition, the highest
number of inconsistencies was reported for WSU whereas P/D had the highest inconsistencies for
those with a functional disability or respiratory condition. For those with an orthopaedic condition,
the highest inconsistencies were from reporting no problems on the SC and some problems on the IA
version for all dimensions with the highest inconsistencies found in the UA dimension. Those with a
functional disability had the highest number of inconsistencies with moving from reporting problems
on the SC version to no problems on the IA version except for the dimension of Mob where they
reported some problems on the SC and a lot of problems on IA. In the respiratory group, the
inconsistencies were highest for reporting no problems on SC and some problems on the IA version
except for the dimension of LAM. In the GenPop the inconsistencies were greatest in reporting some

problems on the SC version and then changing to no problems on the IA version.

There were significant differences in inconsistent responses across health conditions in the

dimensions of LAM (x?=8.36, p=0.039), UA (x?=7.69, p=0.053), and P/D (x?=10.05, p=0.018).
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Table 7: Inconsistent responses of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA by age-group

EQ-5D-Y-3L-IA
8-years 9-years 10-years
sC (n=54) (n=65) (n=65)
Inconsistent

Mob no some alot Responses no some alot Inconsistent no some alot Inconsistent
No 65% 6% 7% 66% 11% 5% 68% 8% 0%

Some 4% 6% 2% 24% 6% 9% 2% 25% 3% 12% 2% 18%

A lot 4% 2% 6% 2% 0% 0% 2% 5% 2%

LAM no some alot Inconsistent no some alot Inconsistent no some alot Inconsistent
No 56% 13% 2% 72% 6% 3% 65% 8% 0%

Some 9% 11% 2% 28% 3% 9% 2% 22% 9% 12% 0% 23%

A lot 2% 2% 4% 2% 2% 2% 3% 3% 0%

UA no some alot Inconsistent no some alot Inconsistent no some alot Inconsistent
No 57% 9% 4% 65% 6% 6% 62% 14% 2%

Some 4% 13% 2% 26% 5% 5% 2% 26% 3% 12% 2% 22%

A lot 6% 2% 4% 3% 5% 5% 0% 2% 5%

P/D no some alot Inconsistent no some alot Inconsistent no some alot Inconsistent
No 54% 6% 4% 49% 15% 0% 54% 11% 2%

Some 7% 19% 0% 26% 12% 11% 3% 38% 5% 18% 6% 28%

A lot 7% 2% 4% 5% 3% 2% 3% 2% 0%

WwWSsuU no some alot Inconsistent no some alot Inconsistent no some alot Inconsistent
No 65% 6% 0% 55% 11% 5% 60% 8% 2%

Some 11% 13% 4% 22% 11% 12% 0% 31% 12% 14% 2% 25%

A lot 0% 2% 0% 3% 2% 2% 2% 0% 2%

Mob=mobility, LAM=looking after myself, UA=usual activities, P/D= pain or discomfort, WSU=worried, sad or unhappy. Consistent responses are shaded grey
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Table 8: Inconsistent responses of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA across dimensions and health conditions

EQ-5D-Y-3L-IA

Orthopaedic Functional Disabilities Respiratory GenPop
SC (n=70) (n=32) (n=24) (n=58)
Mob No Some Alot Inconsistent No | Some | Alot Inconsistent No | Some | Alot Inconsistent No | Some | Alot Inconsistent
No 57% 13% 6% 56% 3% 3% 63% 13% 4% 84% 3% 2%
Some 3% 13% 1% 27% 3% | 16% | 6% 22% 8% 4% | 0% 33% 5% 3% | 0% 12%
A lot 1% 3% 3% 3% 3% 6% 4% 4% 0% 2% 0% 0%
LAM No Some Alot Inconsistent No | Some | Alot Inconsistent No | Some | Alot Inconsistent No | Some | Alot Inconsistent
No 49% 14% 3% 53% 9% 3% 71% 0% 0% 88% 5% 0%
Some 4% 21% 3% 27% 13% | 13% | 0% 34% 13% 4% | 0% 25% 5% 0% | 0% 10%
A lot 1% 1% 3% 3% 6% 0% 8% 4% 0% 0% 0% 2%
UA No Some A lot Inconsistent No Some | Alot Inconsistent No | Some | Alot Inconsistent No Some | Alot Inconsistent
No 47% 16% 6% 53% 6% 3% 71% 13% 4% 79% 3% 2%
Some 0% 16% 1% 30% 3% 6% | 6% 34% 8% 4% | 0% 25% 7% 7% | 0% 12%
A lot 1% 6% 7% 13% 3% 6% 0% 0% 0% 0% 0% 2%
P/D No Some A lot Inconsistent No Some | Alot Inconsistent No Some | Alot Inconsistent No Some | Alot Inconsistent
No 43% 14% 1% 44% 13% 0% 50% 4% 8% 69% 9% 0%
Some 3% 27% 1% 27% 16% 9% | 9% 50% 8% 8% | 8% 42% 10% | 10% | 0% 21%
A lot 4% 3% 3% 9% 3% 0% 8% 4% 0% 2% 0% 0%
WSU No Some Alot Inconsistent No | Some | Alot Inconsistent No | Some | Alot Inconsistent No | Some | Alot Inconsistent
No 56% 10% 4% 47% 6% 3% 67% 8% 0% 69% 7% 0%
Some 10% 13% 3% 29% 19% | 19% | 3% 34% 4% | 17% | 0% 17% 12% 9% | 0% 22%
A lot 1% 0% 3% 3% 0% 0% 4% 0% 0% 0% 3% 0%

Mob=mobility, LAM=looking after myself, UA=usual activities, P/D= pain or discomfort, WSU=worried, sad or unhappy. Consistent responses shaded in grey
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3.2.4.

Known-group validity

Although there were no significant differences in dimension rank order correlations for either the SC

or IA (Table 9) by age, sex or health condition there were some differences to note as detailed below.

Table 9: Spearman’s rank correlation of EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA scores across health groups, age and

sex

Age (years)* Sex Health Condition

SC 1A SC 1A SC 1A
Mob 0.03 -0.01 -0.01 0.09 0.04 0.00
LAM -0.02 -0.04 0.07 0.06 0.02 -0.09
UA -0.07 0.01 -0.07 0.10 0.01 0.03
P/D -0.08 0.05 0.04 0.13 0.04 -0.10
WSuU 0.02 -0.02 -0.04 0.05 0.13 0.00
Utility score 0.08 0.01 -0.02 -0.10 -0.07 0.03
VAS score -0.04 -0.05 0.09 0.10 -0.02 0.09

*Age was computed as a continuous variable. Health condition was compared by those with an orthopaedic condition,

functional disability, respiratory illness and GenPop. Mob=mobility, LAM=looking after myself, UA=usual activities, P/D= pain

or discomfort, WSU=worried, sad or unhappy, SC=EQ-5D-Y-3L-SC, IA=EQ-5D-Y-3L-IA

There was no significant difference between reporting of problems between any of the EQ-5D-Y-3L

dimensions, utility or VAS score by age (Table 9). However, as seen in Table 10, 9-year-olds reported

less problems on the SC than on the IA version for Mob. For the dimension of UA the 10-year-olds

reported less problems on SC than on the |IA. Conversely the 8-year-olds reported more problems with

P/D on the IA than the SC. The 9-year-olds reported more problems with WSU on the IA than on the

SC.

Nine-year-olds reported the highest utility score? and VAS score on the SC compared to the IA,

however, there were no significant differences between utility scores? and VAS scores on the IA and

SC versions across ages.

2 Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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Table 10: Comparison of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA dimensions across age (years)

SC (n=207) IA (n=207)
8-year-olds 9-year-olds 10-year-olds 8-year-olds 9-year-olds 10-year-olds
(n=65) (n=70) (n=72) (n=65) (n=70) (n=72)
n % n % n % n % n % n %
No 45| 69% 55| 9% | 5| 71% a6 | *| 50| 71% | 50| 69%
(] (]
0, 0, 0, 0,
Vo Some 6| 9% 12| 7% 1| 7% 9| MO | 16| 23% | 18| 25%
A lot 6 % 1 1% 5 7% 10 15% 4 6% 4 6%
0 (]
Missing 8| 12% 2 3% 4 6% 0 0% 0 0% 0 0%
(] (]
No 39 | 60% 55| 79% | 49| 8% as | 8% | sa| g7 | 52| 70%
(] (]
0, 0, 0, 0,
LAM Some 141 22% 9 13% 14 . 17 R 12 17% 18 | 25%
A lot 4 6% 3 4% 5 7% 4 6% 4 6% 2 3%
0 (]
Missing 8| 12% 3 4% 4 6% 0 0% 0 0% 0 0%
(] (]
No 41| 63% 52| 7A% | 5y | 72% a3 | ®9% | 5| 74 | 46 | 6a%
(] (]
0, 0, 0, 0,
UA Some 111 17% 7 10% 11 e 16 . 10 | 14% 21 | 29%
A lot 6 % 8 11% 4 6% 6 % 8| 11% 5 7%
(] (]
Missing 7] 11% 3 4% 5 7% 0 0% 0 0% 0 0%
(] (]
No 34| 52% a3 | 1% | 45| 63% as | 8% | 45| ean | 44 | 61%
(] (]
0, 0, 0, 0,
o/ Some 16| 25% 18 | 26% 2 | 3% 17| 2% | 20| 20% | 23| 32%
9 | 14% 9% 4% 6%
Alot 6 3 4 5 7% 5 7%
Missing 6 9% 2 3% 2 3% 0 0% 0 0% 0 0%
(] (]
No 41| 63% a7 | 7% 47| O% a6 | % a9 | 70% | 52| 70%
(] (]
0, 0, 0, [
WSU Some 17:1 26% 16 et 19 26% 15 s 17 | 24% 17 | 24%
2 3% 6% 6% 6%
Alot 4 4 4 4 6% 3 4%
Missing 9| 14% 3 4% 2% 0% 0 0% 0 0% 0 0%
(] (]
Utility score 0.811 0.976 0.894 0.848 0.883 0.848
¥ Median (IQR) (0.59,1.00) (0.57,1.00) (0.69, 1.00) (0.61,1.00) (0.65,1.00) (0.61,1.00)
VAS 98 100 90 100 100 95
Median (IQR) (58,100) (85,100) (65,100) (60,100) (85,100) (68,100)

Mob=mobility, LAM=looking after myself, UA=usual activities, P/D= pain or discomfort, WSU=worried,
SC=EQ-5D-Y-3L-SC, IA=EQ-5D-Y-3L-IA

sad or unhappy,

There were further no significant differences in dimensions, SC utility® (H=1.887, p=0.389), IA utility’

(H=0.571, p=0.751), SC VAS (H=3.633, p=0.163) and IA VAS (H=4.411, p=0.110) scores between males

and females. Differences in reporting across dimensions in males and females are highlighted in Table

11. Males reported less problems on the SC for WSU than females. Whereas on the IA version, males

reported more problems than females for dimensions of LAM and P/D compared to females.

3 Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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When dimension scores were evaluated by sex, females did not report any significant differences in

dimension, utility* (z=0.15, p=0.880) or VAS scores (z=0.15, p=0.880) for either version. As seen in

Table 11, females had greater reporting of problems on the SC version for dimensions of LAM, WSU

and P/D. The reporting of problems in males was marginally higher on the IA version for Mob, LAM,

P/D and the same for UA when compared to the SC version, although not significant. There was greater

report of problems on the SC for WSU than the IA, although not significantly so. Males similarly did

not show a significant difference in the utility? (z=1.39, p=0.162) nor VAS scores (z=0.00, p=1.00).

Table 11: Comparison of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA dimensions across sex

SC (n=207) IA (n=207)
Female (n=96) Male (n=111) Female (n=96) Male (n=111)
n % n % n % n %
No 70 73% 81 73% 68 71% 78 70%
b Some 14 15% 16 14% 18 19% 25 23%
Mo
A lot 7 7% 5 5% 10 10% 8 7%
Missing 5 5% 9 8% 0 0% 0 0%
No 66 69% 77 69% 74 77% 76 68%
Some 19 20% 18 16% 18 19% 29 26%
LAM
A lot 5 5% 7 6% 4 4% 6 5%
Missing 6 6% 9 8% 0 0% 0 0%
No 68 71% 77 69% 64 67% 77 69%
Some 15 16% 14 13% 23 24% 24 22%
UA
A lot 8 8% 10 9% 9 9% 10 9%
Missing 5 5% 10 9% 0 0% 0 0%
No 55 57% 67 60% 67 70% 66 59%
y Some 26 27% 30 27% 22 23% 38 34%
P/D
A lot 10 10% 8 7% 7 7% 7 6%
Missing 5 5% 6 5% 0 0% 0 0%
No 58 60% 77 69% 68 71% 79 71%
Some 29 30% 23 21% 23 24% 26 23%
WSuU
A lot 6 6% 4 4% 5 5% 6 5%
Missing 3 3% 7 6% 0 0% 0 0%
tility score edian . . . ,1. . . ,1. .
Utili Median (IQR) 0.883 0.917 (0.674,1.00) | 0.883 (0.595,1.00) 0.838
(0.590,1.000) (0.637,1.000)
VAS Median (IQR) 100 (60,100) 95 (75,100) 100 (68,100) 95 (80,100)

Mob=mobility, LAM=looking after myself, UA=usual activities, P/D= pain or discomfort, WSU=worried, sad or unhappy,

SC=EQ-5D-Y-3L-5C, IA=EQ-5D-Y-3L-IA

4 Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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Figure 4: Comparison of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Mobility dimension across health conditions

Figure 4 shows that for the SC, the dimension of Mob showed greater problems for those with

functional disabilities, respiratory illnesses, orthopaedic conditions and the GenPop respectively,

whereas on the IA, the order of problems was higher for those with orthopaedic conditions compared

to all other health conditions.
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Figure 5: Comparison of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Looking After Myself dimension across health
conditions

Figure 5 shows that the orthopaedic group reported greater problems for the SC LAM dimension,
compared to those with respiratory illnesses, functional disabilities and from the GenPop. A similar
pattern was seen for the IA version regarding the orthopaedic and functional disability groups,

however, those with respiratory illnesses and from the GenPop showed similar problems for LAM.
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Ortho (n=81) FD Resp GenPop Ortho (n=81) FD Resp GenPop
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Figure 6: Comparison of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Usual Activities dimension across health
conditions

Figure 6 shows that children with functional disabilities reported the greatest proportion of problems

with UA on the SC however, the orthopaedic group reported the greatest proportion of problems on

the IA version which was followed by those with functional disabilities.

&3



6% 6% I IS% | | | |
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Figure 7: Comparison of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Pain/Discomfort dimension across health
conditions

Figure 7 shows that those with functional disabilities reported the greatest proportion of P/D.

However, on the IA version, the orthopaedic group reported the greatest proportion of P/D.
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Figure 8: Comparison of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Worried, Sad or Unhappy dimension across
health conditions

Figure 8 shows that those with functional disabilities reported the greatest proportion of problems in

the WSU dimension on the SC version. However, on the IA version, the orthopaedic group reported

the greatest proportion of problems.
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Figure 9: EQ-5D-Y-3L-IA and EQ-5D-Y-3L-SC VAS scores

As seen in Figure 9, The VAS score was significantly different between groups on the SC version
(H=15.84, p=0.001) but not the IA version (H=6.59, p=0.086). Post hoc analysis showed differences on
the SC version between children with a respiratory illness and functional disability (H=-2.54, p=0.011)

and orthopaedic condition (H=2.626, p=0.009).
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Figure 10: EQ-5D-Y-3L-IA and EQ-5D-Y-3L-SC utility scores

As seen in Figure 10, the utility scores® were significantly different between groups on SC (H=15.84,
p=0.001) and IA (H=26.306, p<0.001). Post-hoc analysis showed that SC differences were between the
GenPop and children with an acute orthopaedic condition and (H=-3.59, p=0.001) and functional
disability (H=-3.135, p=0.002). The IA similarly found differences between the GenPop and an acute
orthopaedic condition (H=4.939, p<0.001), functional disability (H=3.252, p<0.001) and additionally
those with a respiratory illness (H=-2.124, p<0.001).

3> Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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3.2.5.

Concurrent validity

VAS score
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Figure 11: Scatterplot of utility scores versus VAS scores for the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA versions in
children 8-10-years (n=207)

The concurrent validity was assessed by the correlation of the VAS and utility score® which was
significant and moderate for the SC version (r=0.38 p<0.001) and significant and low for the IA version
(r=0.27 p<0.001). There was however, no significant difference between IA and SC versions when

comparing their individual concurrent validity to one another (z=1.34, p=0.090) (Figure 11).

3.2.6. Convergent validity

The gamma correlation for the physical dimensions of Mob, LAM and UA showed similar high
correlations with P/D and WSU showing significantly lower correlations when considering all children
(Table 12). The dimension of Mob showed a significantly higher correlation than P/D (z=2.28, p=0.011)
and WSU (z =1.59, p=0.05).

The 8-year-olds showed a significantly lower correlations than the 10-year-olds in the dimensions of
Mob (z=-2.88, p=0.002), UA (z=-4.08, p<0.001) and P/D (z=-3.75, p<0.001). While the 9-year-olds
similarly showed significantly lower correlations than the 10-year-olds for dimensions of Mob (z=-2.88,
p=0.002), UA (z=-3.17, p<0.001), P/D (-2.88, p=0.002) and WSU (z=-1.97, p=0.020). However, the
correlation for LAM was significantly higher in the 9-year-olds when compared to the 10-year-olds

(z=1.71, p=0.04). When comparing the 8-year-olds to the 9-year-olds, there was a significantly lower

% Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.

88




correlation for LAM (z=-2.01, p=0.022), while WSU showed a significantly higher correlation (z=3,34,
p<0.001).

Table 12: Gamma Correlation Calculations of the EQ-5D-Y-3L-SC versus the EQ-5D-Y-3L-IA dimension responses

across 8-, 9- and 10-year-olds.

sC IA
Total (n=207) Mob LAM UA P/D wsu

Mob 0.74* 0.18 0.52* 0.55* 0.19
LAM 0.58* 0.76* 0.59* 0.20 0.32*
UA 0.51* 0.46* 0.75* 0.31* 0.21*
P/D 0.44* 0.41* 0.43* 0.62* 0.47*
WSsU 0.44* 0.39* 0.28* 0.52* 0.66*

8-years (n=65)

Mob 0.68* 0.04 0.54* 0.47* -0.34
LAM 0.91* 0.70* 0.69* 0.36* 0.26
UA 0.53* -0.01 0.64* 0.10 -0.13
P/D 0.52* 0.32* 0.18 0.59* 0.58*
WSU 0.50* -0.09 0.12 0.32 0.80*

9-years (n=70)

Mob 0.62* 0.24 0.60* 0.73* 0.44*
LAM 0.17 0.84* 0.39* -0.10 0.42*
UA 0.61* 0.70* 0.73* 0.61* 0.43*
P/D 0.48* 0.45* 0.53* 0.51* 0.19
WSU 0.36* 0.49* 0.29 0.56* 0.47*

10-years (n=72)

Mob 0.87* 0.30 0.46* 0.46* 0.30
LAM 0.42* 0.73* 0.67* 0.20 0.30
UA 0.38* 0.59* 0.90* 0.14 0.27
P/D 0.30 0.44* 0.58* 0.74* 0.61*
WSU 0.47* 0.65* 0.40* 0.61* 0.69*

*p<0.05. Mob=mobility, LAM=looking after myself, UA=usual activities, P/D= pain or discomfort, WSU=worried, sad or
unhappy, SC=EQ-5D-Y-3L-SC, IA=EQ-5D-Y-3L-IA
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Table 13 shows that IA and SC Mob dimension had a significant low to moderate association with all
WeeFIM items of mobility as well as the motor total score. Comparison of the correlations between
the two versions showed that the correlations were significantly higher for all WeeFIM items and the

IA version.

Table 13: Convergent validity of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Mobility dimension and WeeFIM Mobility

Mobility
sC 1A SCvs IA
WeeFIM Mobility z-score p-value
Sit to stand transfer -0.17* -0.33%* 1.73 0.042
Toilet transfer -0.21** -0.36%* 1.65 0.050
Tub or shower transfer -0.24** -0.40** 1.81 0.035
Locomotion (walk/wheelchair for 245m or crawl >15m) -0.31%** -0.45** 1.66 0.049
Stairs climbing (ascend and descend 12-14 stairs) -0.23** -0.47** 2.79 0.003
Motor Total -0.23** -0.40** 1.91 0.028

N=207 *Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, A higher WeeFIM score indicates greater
independence, a higher EQ-5D-Y-3L-IA score indicates greater problems. Shaded cells indicate comparison of correlations on

the IA and SC versions. SC=EQ-5D-Y-3L-5C, IA=EQ-5D-Y-3L-IA
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Table 14 shows significant moderate to strong associations for the SC and IA LAM dimensions and
WeeFIM self-care items, self-care total excluding grooming, bladder and bowel continence. There
were significantly higher correlations on the IA with all WeeFIM items except toileting, bladder and

bowel continence.

Table 14: Convergent validity of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Looking After Myself dimension and

WeeFIM Self-care
Looking After Myself
WeeFIM Self-Care SC IA SCvs IA
z-score p-value

Grooming -0.25%* -0.39%* 1.58 0.057
Bathing (washing body excluding back) -0.45** -0.68** 3.48 0.000
Dressing Upper Body -0.38** -0.59** 2.69 0.004
Dressing Lower Body -0.43%* -0.62%** 2.68 0.004
Toileting (perineal hygiene and adjusting clothing

before and after toilet use) -0.30** -0.31** 0.11 0.456
Bladder (continence) -0.11 -0.15%* 0.41 0.341
Bowel (continence) -0.12 -0.16* 0.41 0.341
Self-Care Total -0.44%* -0.66** 3.24 0.001

N=207 *Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, A higher WeeFIM score indicates greater
independence, a higher EQ-5D-Y-3L-IA score indicates greater problems. The WeeFIM item of eating was excluded from
analysis as all children scored total independence with eating and there was thus no variation. Shaded cells indicate

comparison of correlations on the IA and SC versions. SC=EQ-5D-Y-3L-SC, IA=EQ-5D-Y-3L-IA
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Table 15 shows no significance between the SC and IA UA dimension and the WeeFIM social

interaction item however, the IA and SC UA dimension showed significant low to moderate

associations for the WeeFIM mobility items and mobility total. There were significantly higher

correlations on all of the WeeFIM items of mobility and the UA dimension on the IA version.

Table 15: Convergent validity of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Usual Activities dimension and WeeFIM

Mobility and Social Interaction

Usual Activities
SC IA SCvs IA

WeeFIM Mobility z-score p-value
Sit to Stand Transfer -0.17* -0.33%* 1.73 0.042
Toilet transfer -0.21%* -0.36%* 1.65 0.050
Tub or shower transfer -0.24%** -0.40** 1.81 0.035
Locomotion (walk/wheelchair 245m OR crawl 215m) -0.31%* -0.45%* 1.66 0.049
Stairs climbing (ascend and descend 12-14 stairs) -0.23** -0.47** 2.79 0.003
Mobility Total -0.29** -0.48** 2.27 0.012
Motor Total® -0.23** -0.40** 1.91 0.028
WeeFIM Cognition

Social Interaction (interaction with other children) 0.04 0.05 -0.1 0.4602

N=207 *Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, *$Motor Total = Mobility Total + Self-care Total.

A higher WeeFIM score indicates greater independent, a higher EQ-5D-Y-3L-IA score indicates greater problems. Shaded cells

indicate comparison of correlations on the IA and SC versions. SC=EQ-5D-Y-3L-SC, IA=EQ-5D-Y-3L-IA

Table 16 shows a moderate association between the SC and IA P/D dimension and the FPS-R with no

significant difference between the SC and IA versions.

Table 16: Convergent validity of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Pain/Discomfort dimension and the Faces

Pain Scale-Revised

Pain/Discomfort

SC

IA

SCvs IA

Z-score

p-value

Faces Pain Scale-Revised

0.33**

0.38**

-0.58

0.281

N=207 *Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, A higher Faces Pain Scale and EQ-5D-Y-3L-IA

score both indicate greater pain or discomfort. Shaded cells indicate comparison of correlations on the IA and SC versions.

SC=EQ-5D-Y-3L-5C, IA=EQ-5D-Y-3L-IA
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Table 17 shows the SC and IA WSU dimension both had a moderate association with the MFQ total
score. Both versions showed low and similar associations between MFQ items, except the IA and the

bad person item which showed a moderate and significant association.

Table 17: Convergent validity of the EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA Worried, Sad or Unhappy dimension and

the Moods and Feelings Questionnaire

Worried, Sad or Unhappy
SC IA SCvs IA

Moods and Feelings Questionnaire z-score p-value

Unhappy 0.26** 0.18** -0.58 0.281
Enjoyment 0.21%** 0.19** 0.21 0.417
Tired 0.12 0.16* -0.41 0.341
Restless 0.21%* 0.19** 0.21 0.417
No good 0.21%* 0.16* 0.52 0.302
Crying 0.17* 0.22%** -0.53 0.298
Concentration 0.14 0.22** -0.84 0.201
Hate 0.14* 0.12 0.21 0.417
Bad person 0.08 0.30** -2.32 0.010
Lonely 0.17* 0.20** -0.31 0.378
Love 0.15* 0.16* -0.1 0.460
Comparison 0.09 0.17* -0.82 0.206
Did things wrong 0.15%* 0.20** -0.52 0.302
Total 0.33%* 0.34%** -0.11 0.456

N=207 *Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, A higher Moods and Feelings score and EQ-5D-
Y-3L-IA score both indicate greater problems. Shaded cells indicate comparison of correlations on the IA and SC versions.

SC=EQ-5D-Y-3L-5C, IA=EQ-5D-Y-3L-IA
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3.2.7. Preference of version

As seen in Table 18 below, overall, there were more children who preferred the IA (n=125, 60%)

compared to those who preferred the SC (n=77, 37%) or had no preference (n=5, 2%) (x?=21.87,

p<0.001). There was no significant difference between preferences for age, sex or health conditions.

Table 18: Preference between EQ-5D-Y-3L-SC and EQ-5D-Y-3L-IA by age (years), sex and health conditions

1A SC No preference
Age % % n % x? p-value
8-years (n=65) 39 60% 26 40% 0%
9-years (n=70) 44 63% 25 36% 1% | 5.12 0.275
10-years (n=72) 42 58% 26 36% 6%
Sex
Female (n=96) 65 68% 28 29% 3%
5.07 0.079
Male (n=111) 60 54% 49 44% 2%
Health condition
Orthopaedic (n=81) 49 60% 29 36% 4%
Functional Disability (n=36) 21 58% 14 39% 3%
3.72 0.715
Respiratory (n=26) 13 50% 13 50% 0%
GenPop (n=64) 42 66% 21 33% 2%

SC=EQ-5D-Y-3L-SC, IA=EQ-5D-Y-3L-IA
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As seen in Table 19, the IA version was preferred across all age-groups as they reported that they did
not yet have the literacy skills for self-completion “I can’t read yet, | am still learning to read”. This
was notably higher in those aged 8-9-years. However, the 10-year-olds did report that they preferred
it to the SC version as it was easier, quicker, more understandable and factors associated with the
interviewer “you read it nice and slow” which could all indicate some difficulty with literacy. The

general preference included children stating that it was “better” or “nicer.”
The preference for the SC version across the age-groups was related to an independence on
completion of the SC version with children stating, “I liked to do it on my own”. General preference

for the measure was not specific and included “/ liked it more, it was better”.

The reason for no preferences included: “both were fine”, “both were easy” or “I liked both”.

Table 19: Reason for preference between EQ-5D-Y-3L-IA and EQ-5D-Y-3L-SC

8-years 9-years 10-years Total

(n=65) (n=70) (n=72) (n=207)
Reason for IA preference n % n % n % n %
Associated with literacy skills 16 25% 16 23% 13 18% 45 | 22%
Easier 5 8% 6 9% 4 6% 15 7%
More understandable 4 6% 8 11% 7 10% 19 9%
Listening/answering preferred over reading 4 6% 2 3% 6 8% 12 6%
Associated with interviewer 3 5% 3 4% 8 11% 14 7%
General preference 3 5% 4 6% 3 4% 10 5%
Other” 3 5% 5 7% 2 3% 10 5%
Reason for SC preference
Associated with independence 20 31% 16 23% 19 26% 55 | 27%
General preference 4 6% 3 4% 1 1% 8 4%
More understandable 1 2% 2 3% 1 1% 4 2%
Easier 1 2% 1 1% 1 1% 3 1%
No talking required 0 0% 1 1% 1 1% 2 1%
More time to think about answers 0 0% 0 0% 2 3% 2 1%
Other* 0 0% 2 3% 1 1% 3 1%
No preference 0 0% 1 1% 4 6% 5 2%

#Included the ability to complete the IA and provide the correct answers, the IA being quicker, enjoyed the conversation,
feeling nervous to complete the IA version and the lack of enjoyment associated with reading. *Included the preference of

reading over listening, the SC version was quicker and the instructions were clear.
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3.2.8. Summary of results

A total of 207 8-10-years-olds were recruited and allocated to four know-groups: orthopaedic
condition (n=81, 39%), GenPop (n=64, 31%), functional disability (n=36, 13%) and respiratory illnesses
(n=26, 13%). The 8-year-olds had significantly higher missing responses (x?=14,23, p<0.001) on the SC
version compared to no missing values on the IA version. The most inconsistencies between versions
were noted in the psychosocial dimensions with a higher report of problems on the SC in the P/D
dimension (31%) and WSU (26%) had the largest proportion of inconsistent responses with a higher
report of problems on the SC version. Known-group and concurrent validity were comparable across
dimensions, utility and VAS scores for the two versions. The dimensions showed low to moderate
convergent validity with similar items on the, MFQ, FPS-R and WeeFIM with significantly higher
correlations between the IA dimension of Mob and WeeFIM mobility total (z=1.91, p=0.028) and LAM
and WeeFIM self-care total (z=3.24, p=0.001). Children preferred the IA version (60%) (x?=21.87,

P<0.001) with 22% of the reasons attributed to literacy level.
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3.3.Discussion

The aim of this chapter was to compare the performance of the newly developed EQ-5D-Y-3L-IA in
children aged 8-10-years, to the already validated SC version. Due to its recent development, this is
the first study to assess the performance of the IA version. The results of this chapter will be discussed

in the order by which they were presented above.

3.3.1. Recruitment and descriptive statistics

This sample of 207 participants was recruited from similar socioeconomic settings in the Western
Cape, South Africa across four known condition groups. These groups included children with acute
orthopaedic conditions, chronic respiratory illnesses, functional disabilities and from the GenPop who
presented with minor atopic conditions. Analyses of known-groups were done using non-parametric
tests but were not matched for age and sex. Although the number of participants recruited in each
known-group was different, there was no significant difference across health conditions across age

(x?=3.61, p=0.729) or across 8-, 9- and 10-year-olds (x?=0.03, p=0.985).

Previous studies using the EQ-5D-Y-3L have mostly assessed larger samples of children from the
GenPop in countries including Canada (n=3421), South Africa (n=521), Spain (n=620) and the United
Kingdom (n=160) (18,87,106,143), in comparison this study which used a smaller sample of 207
children but included children with various health conditions and differing severities. A large variety
of paediatric health conditions have also been assessed in various studies some of which overlap with
those assessed in this study and included chronic conditions such as CF, diabetes mellitus, JIA and
acute conditions such as traumatic or orthopaedic injuries, acute lymphoblastic leukaemia, in addition
to the GenPop (9,13,16,30,83,98). Some studies have used the GenPop groups as a comparator group
to a single disease group, (9,17) while others, including this study, used the GenPop as a comparator

group to multiple disease groups (10,16).

In this study, there was a high report of non-responders (64%) in the GenPop to which a very similar
result of 63% was found by Jelsma et al. (2012) which looked closely at the process of obtaining
consent from parents of GenPop children in a South African population. Apart from refusing consent,
another reason suggested for poor response may also be related to the steps leading up to providing
consent which often relies on the child to deliver the form to the parent. This is often where the issues
arise as parents sometimes never receive the forms and if they do receive them, they are then

expected to read the form, decide to either grant or refuse consent and finally, ensure that the consent
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form is safely returned by the child (144). It may be useful to align research studies at schools with
parent-teacher conferences so that information and forms can be handed directly to parents,
therefore, children are only expected to return the forms to their school teacher. Considering that this
study was conducted during the Covid-19 pandemic, the response rate may have been further
impacted due to the additional educational responsibilities placed on staff, children and caregivers
with reduced in-person time or alternate teaching days/weeks at the schools. This may have affected
teachers’ ability to remind learners and increased the chances of forgetting to complete and return
forms by children/parents as they might not have been at school every day. Consideration also needs
to be given to the difference in methods of recruitment between school-going children and in-patient
children. Face-to-face contact with parents allowed for direct communication between parents and
the researcher, therefore allowing concerns or queries to be addressed immediately and being more

willing to allow their child to participate compared to receiving an envelope from school.

3.3.2. General instrument performance and feasibility

When comparing the IA and SC versions, there were no statistical differences between dimensions,

utility scores or VAS scores.

The missing values on the SC version were high (11%) in comparison to other studies, in children aged
8-16-years, where missing values ranged from none (9,16,87) to a maximum of 2% (2,14,145). Overall,
both LAM and UA had the most missing values (n=15). The missing values in the UA dimension may
have been due to children struggling to consider the large number of activities in the UA dimension,
while the LAM missing values were most common in orthopaedic group (10%) and may have been due
to the inability to complete washing/dressing tasks due to their injury and therefore skipped the
question. The number of missing responses was significantly higher in 8-year-olds and thus, it may be
beneficial to recommend the use of the IA in settings where the literacy levels may negatively
influence the ability to self-complete. This is supported by the fact that the children, notably children
aged 8-years, who preferred the IA reported difficulty with literacy skills. Difficulty with literacy skills
may be unique to the South African sample recruited, which is reported to have lower literacy levels
in this age-group compared to international levels (24). As of 2004, the reading ability of Grade 3
learners in South Africa, which comprises mostly of 8- and 9-year-olds, was 44.2%, while overall

literacy score was only 35.9% (146).

Although the feasibility of the IA is improved with lower missing values, this is at the cost of a longer

time for completion and the added resource of an interviewer. Considering the administration in a

98



clinical setting, the IA was however still feasible with a relatively low completion time of under three
minutes (median=110s, IQR=98s,124s). This is lower than the times reported for self-complete on
other generic measures of HRQoL i.e. EQ-5D-Y-3L (5 minutes), CHU-9D (3-5 minutes), HUI; (8-10
minutes), KIDSCREEN (5-20 minutes) and PedsQL (10-15 minutes) (22). Therefore suggesting that the
IA may be more feasible in a clinical setting compared to other instruments, however, no additional
evidence regarding the EQ-5D IA versions is currently available. Unfortunately, direct comparisons
cannot be made to the Kiddy-KINDL and DISABKIDS-TAKE-6 either, as time was not recorded during
administration, however in relation to time, the DISAKKIDS-TAKE-6 was described as ‘short’ therefore

suggesting it may be feasible option but cannot be known for certain (7).

At a composite level, there was a higher ceiling effect on the SC version across all dimensions (11111).
This was notable at an individual dimension level only for Mob and UA. As seen by the ceiling effect
and confirmed with the distribution of responses between the |A and SC versions there was a greater
reporting of no problems for LAM, P/D and WSU on the IA version. The inconsistency with WSU and
P/D was similarly noted on the lower correlation of these dimensions. The inconsistency in responses
between the versions, although not significant, may be attributed to social-desirability bias (147) as
face-to-face interviews have been shown to produce more socially desirable responses compared to
self-complete versions as participants feel as though they need to present themselves in the best way
(140). This was similarly noted when comparing the SC and IA versions of the EQ-5D in adult cardiac
patients whereby less problems were reported when interviewed, with a significant difference in the

P/D dimension (148).

Conversely, there was a higher report of problems on the IA for physical dimensions which may be
attributed to observation bias as children may have been more aware of the interviewer’s ability to
observe their current ability. This may have been further strengthened by the interviewer being a
physiotherapist and assessing functional ability on the WeeFIM. A similar observation was seen in a
study by Scott et al. (2017) whereby 14% of children reported problems with Mob which was not
observed by the researcher on completion of the WeeFIM. It was found that the report of problems
were not only associated with physical impairments but also environmental barriers linked to safety
in the areas in which they live (16). The influence of the interviewer may further be contributing to
the significantly higher convergent validity noted with the IA dimensions of Mob and LAM and the
corresponding interviewer-rated WeeFIM items, as the physical ability of the child could objectively
be determined and not influenced by subjective aspects such as pain or lack of enjoyment during the

activity, which in a child’s mind might influence their physical ability. Ultimately, due the subjectivity
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of HRQolL, if problems are reported but not objectively observed, it may be useful to note the reason
for reporting problems to understand the origin of the problem so that health professionals are able
to address and monitor the problem appropriately. Conversely, problems with Mob might be
objectively observed, but not subjectively reported by a child which may affect the ability of a health

professional to adequately treat the observed problem if it is not identified by the child.

3.3.3. Known-group validity

Known-group validity was compared across age (in years), sex and health conditions with no significant

differences in dimensions, utility scores or VAS scores across any known-groups.

There were slightly more males enrolled in this study however, no selection/recruitment bias was
identified. According to the 2016 South African census, there are slightly more males in the 5-9-year
and 10-14-year age-groups (149) which may have affected enrolment or may have been due to chance
that more males were present during the enrolment period. Both the chronic respiratory and acute
orthopaedic groups included more females, whereas the functional disability group was equally
distributed while previous studies found males to present with more functional disabilities than
females (9,17,150). Although not significant, females reported more problems in the WSU dimension
compared to males on both the IA and SC versions. Similar findings, also not significant, were seen in
a Korean study including children from the GenPop aged 7-12-years (14) and a Swedish study including
children aged 13-18-years with various self-reported health conditions such as asthma, allergic eyes
or nasal symptoms, food allergy, nickel allergy, eczema, other skin disease, diabetes, and/or epilepsy
(105) both of which used the SC version. While a Columbian study including children/adolescents (7-
17.9-years) from the GenPop used the proxy version but yielded the same results (112). Despite these
studies not exploring the reasons for the higher report of feeling WSU amongst females, in a European
study using the KIDSCREEN-52 in children/adolescents aged 8-18-years, authors linked this
observation to hormonal imbalances, females generally being more sensitive and concerned about

their health and as a result, may be more susceptible to psychological troubles (151).

At a dimension level, there was no difference in the ranking by age, sex or health condition, but at a
composite level, there were differences in the utility scores between those with and without a health
condition between both versions, by which children with a health condition reported poorer HRQoL.
Similarly, when compared to the GenPop of the same age and sex but without a health condition,

children with acute lymphoblastic leukaemia reported more problems on the EQ-5D-Y-3L and overall
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lower VAS scores, which was expected (9). Of note, the difference between those with a respiratory
illness and the GenPop was only recorded on the IA therefore suggesting children with functional
disabilities and acute orthopaedic conditions did not associate their conditions with a poorer HRQoL.
The Mob dimension followed a similar trend as suggested by previous studies with the acute
orthopaedic and functional disability groups reporting the most problems (16,17,126). This was an
expected difference and could not be attributed to any single factor but likely multi-factorial with a
difference in reporting of health with improved understanding on the IA and/or observation and
social-desirability bias affecting their level of report. It was unlikely to be influenced by the use of the
Slovenian utility index as it was consistently used across the versions for comparison of composite
performance. Repeated analysis was done using the Japanese value set which showed to have no
effect on the results in any way. At the time of data analysis only the Slovenian and Japanese value

sets were published.

3.3.4. Concurrent validity

In this study, concurrent validity between the utility and VAS scores were significant for both versions
(p=<0.001) but ranged from low to moderate associations (r=0.27-0.38). One would expect that the
dimensions on the EQ-5D-Y-3L would account for the measure of general health as scored on the VAS
and there would be no difference between the IA and SC descriptive systems. The association between
the scores was lower in this study than a previous comparison between the VAS and composite score
in children with acute illness (r=-0.786, p=<0.001). Composite scores are a summary of the EQ-5D-Y-
3L dimensions using QALY weightings as suggested by Craig et al. (2016), therefore provides a total
score for all five dimensions (152). To note though that Scott et al. (2017) did not find any association
between the composite score and VAS in children with chronic illness or the GenPop. As this study
analysed a heterogenous group of children including those with acute and chronicillness and from the
GenPop it could account for the lower correlation. This could be due to the disability paradox reported
in previous studies where children with chronic health conditions, such as CF and functional
disabilities, found that those children did not necessarily report poorer HRQoL as one would have
expected, as children with long-term conditions often find ways to adapt to their environment or the
manner in which they complete a task so that it suits their abilities (17,29,30). Importantly, there was

no difference between the scores on the IA and SC versions.
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3.3.5. Convergent validity

Convergent validity between the IA and SC physical dimensions of Mob, LAM and UA were highly
associated between versions compared to the psychosocial dimensions of P/D and WSU which showed
lower significant associations. Correlations between versions were expected as both assessed the
same dimensions with three levels of the report; however, as mentioned earlier, social-desirability

bias may account for the low association in psychosocial dimensions (147).

The physical dimensions of Mob and LAM were previously compared to the WeeFIM items of mobility
and self-care whereby, Spearman’s correlation was high (rs=-0.60) in all condition groups including
chronically ill, acutely ill and children with functional disabilities (16). Although, in this study, low to
moderate associations between instruments were seen in the Mob dimensions with the |A version
showing higher correlations. LAM also showed higher associations with the WeeFIM items of self-care
on the IA version. This may suggest that children were more aware of their physical ability when
interviewed or may have not understood the question when self-completing and as a result answered

incorrectly in relation to their functional ability.

As this is the first study to use the MFQ as a comparison to the WSU dimension on either version of
the EQ-5D-Y-3L, comparisons to other studies were unfortunately not possible. However, in this study,
the SC showed slightly stronger associations between WSU and the MFQ compared to the IA version,
with both versions showing moderate associations with the MFQ total. Previous studies have tested
convergent validity of the WSU dimension against psychosocial dimensions on the generic HRQoL
instruments such as the KIDSCREEN, PedsQL and CHU-9D and found strong associations between
instruments (2,84). The WSU dimension was also tested against a disease-specific instrument, the
JAMAR to assess the association between feeling WSU and feeling anxious/nervous which, to the
authors surprise, showed no association and attributed this to the difference in words used and not
understanding the concept of anxiety/nervousness compared to feeling WSU (13). It may be helpful
to divide the WSU dimension by separating the terms ‘sad/unhappy’ which may be more associated
with mental wellbeing while, ‘worried’ may relate more to anxiety. This change could allow for a wider
range of information to be obtained and for more direct comparisons between instruments, therefore

could be beneficial to explore with further research.

The P/D dimension has previously been compared to the FPS-R which showed a significant correlation

between instruments for acutely ill children only (p=<0.001) (16). Similarly, significant and moderate
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associations were found between the FPS-R and the IA (r.=0.33, p <0.001) and SC versions (rs=0.38,
p<0.001) with no significant difference between versions (p=0.281). As a result, this may suggest that
the P/D dimension was accurately able to reflect children’s experience of feeling P/D using either

version.

Assessing psychosocial dimensions remains a challenge due to its subjectivity compared to dimensions
such as Mob, LAM and UA which may be objectively observed (153), therefore physical dimensions
were expected to present with better convergent validity between instruments than psychosocial

dimensions.

3.3.6. Preference of version

In this sample, the IA version was highly preferred (60%) compared to the SC version (37%) with
literacy levels largely influencing the reason for their preference (22%) especially in 8-year-olds (25%).
While 27% of children preferred the SC version as it gave them a sense of independence by being able
to complete the instrument by themselves. However, a preference for interviewer-based completion
has been expressed in a South African context which was not surprising, as reading ability and overall
literacy levels amongst 8-year-olds are both below 50% (146), therefore allowing us to understand
why so few reported this sense of independence. Ultimately, reading difficulties have the potential to
exclude children from self-completing (154) if alternative modes are not available even though the SC
is valid and reliable in children from 8-years (2,3,9). The implementation of the IA version in
populations with lower literacy levels is recommended in order to record their HRQoL accurately and

not exclude them based on literacy levels, and subsequently socioeconomic status (5).

Additional reasons for preferring the IA may be associated with acquiescence bias (155) which is
mostly associated with interviewer-based instruments rather than SC versions. This may be as a result
of participants finding it easier to respond with a positive response option rather than considering
their own 'true' preference or the simplest answer, (140) or the first answer presented to them (62).
In the context of the EQ-5D-Y-3L, this would translate to reporting level one (no problems) for all
dimensions thus, presenting with a better HRQoL on the IA version than SC version. This was evident
in the comparison between interviewer-based and self-administered versions of a disease-specific
instrument developed for asthma, which found similar results with a higher HRQolL being reported
when using interviewer-based versions (156). Conversely, a longitudinal study assessing HRQolL in

adults with Acquired Immunodeficiency Syndrome, across clinics in the United States, did not find a
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meaningful effect between modes of administration which was converted to a quantitative measure
using adjusted differences in standard deviation of >0.2 (157). In addition, a study measuring HRQoL,
in relation to oral health, in children aged 9-16-years also found the IA and SC versions of the same
instrument to perform similarly when compared (154). Similarly in this study, there was an equal

preference of 50% between versions n the respiratory group.

3.4.Conclusion

The IA proved to be valid and performed as well as the SC version in children aged 8-10-years with no
significant differences in reporting across versions. The feasibility of the instrument is supported by
the fewer missing responses with the IA compared to the SC. The burden of IA, with regards to the
need of an interviewer in a clinical setting (148,154), may outweigh the benefit of reduction in missing
responses. The results of the SC and IA versions were comparable which would further allow
researchers to use the results interchangeably in a study and select a version most appropriate to the
child’s literacy level and/or medical condition or based on the child’s preference, therefore also

granting the child a sense of autonomy.

Due to the literacy levels in South Africa, children fall within the recommended age-range of 8-years
and older for self-completion, but it should not be assumed that these children have the ability to self-
complete despite their age and understanding of health. Each child should be assessed individually to
determine which mode of administration is most appropriate, especially in 8-year-olds who proved,

in this setting, to struggle the most with self-completing.

Further studies are recommended to assess whether the social-desirability bias significantly impacts
the reporting of WSU and P/D in children with conditions that are hypothesised to impact these
dimensions i.e. children experiencing anxiety and/or depression and children with acute pain.
Additional research to assess response bias is also recommended by determining the effect of order

of questionnaires on responses.
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4. Comparison of the Performance of the EQ-5D-Y-3L-IA in children

aged 5-7-years and 8-10-years

4.1. Methodology

4.1.1. Introduction

This chapter provides a detailed description of the methods implemented to carry out the research
project comparing the performance of the EQ-5D-Y-3L-IA in children aged 5-7-years compared to
those aged 8-10-years with a known medical condition and from the GenPop. This information was
compared to the FPS-R, MFQ and the WeeFIM, all of which measure similar constructs to those
measured in each dimension on the IA. Longitudinal data, for test-retest reliability, was collected 48
hours after initial testing from a smaller sample of children with stable health conditions including
from the GenPop attending mainstream schools or who have a functional disability and are attending

a LSEN school.

The procedure followed that described in 3.1 with differences in methodology highlighted below.

4.1.2. Sample size
The sample size was adequately powered to detect a difference in correlations between 5-7-year-olds
and 8-10-year-olds with a small effect size 0.2, slightly smaller than previous South African studies
with an effect size of 0.3 and 0.4 (16,126). A sample of 177 children was needed for a power of 85%

and a significance of 0.05. The difference in power calculations were done to accommodate for the

difference in sample sizes between the two age-groups.”

4.1.3. Instruments
The EQ-5D-Y-3L-IA (Appendix 13) as described in 3.1.5.

The Faces Pain Scale-Revised (FPS-R) (Appendix 14) as described in 3.1.5.
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The Moods and Feelings Questionnaire (MFQ) (Appendix 15) as described in 3.1.5.

The WeeFIM (Appendix 16) as described in 3.1.5.

Study specific medical and demographic questionnaire (Appendix 17) as described in 3.1.5.

Cognitive debriefing template (Appendix 28) was used as a guide for the interviews with the children
after completion of the IA to determine the comprehensibility of the instrument. The structured script
allowed the student researcher to probe the child into the reason behind their answer for each of the
dimension scores and the VAS scores ‘why did you say you have a lot of problems with mobility? . If
there were any apparent inconsistencies this was also probed e.g. Level 3 (a lot of problems) on Mob
but level 1 (no problems) on UA or Level 1 (no problems) or Mob but apparently confined to bed. The

cognitive debriefing further aimed to identify any potentially difficult or confusing words (158).

Interviewer Questionnaire (Appendix 29) recorded the interviewer’s opinion on whether the child
understood the IA or if any indecisiveness was noted. This was done through a series of questions
(Appendix 18) and recording whether there was indecisiveness or clarification of questions and/or

terms needed on the IA.

4.1.4. Procedure

Necessary approvals were granted by the Faculty of Health Sciences, Human Research Ethics
Committee (HREC), University of Cape Town (UCT) (HREC 369/2020) (Appendix 19), ministerial
permission for non-therapeutic research with minors (Form A) (Appendix 20), Western Cape
Education Department (Appendix 21), the respective school principals (Appendix 22) and the
children’s hospital management (Appendix 23). Children who fulfilled the inclusion criteria were

recruited from schools and healthcare institutions.

Envelopes containing study information, an informed consent form (Appendix 24) and a demographic
guestionnaire (Appendix 17) were distributed to participating schools for learners to take home.
Parents/legal guardians were invited to return the signed consent form and demographic
questionnaire if they agreed to their child participating in the study. All children whose parents/legal
guardians granted consent, were invited individually to a private room where they were given a

detailed description of the study. Assent (Appendix 25) was obtained from those willing to participate.
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The research packs, including the EQ-5D-Y-3L-IA (timed), cognitive debriefing questionnaire, FPS-R,

MFQ and WeeFIM to minimize question order bias.

Children admitted to the orthopaedic hospital were recruited after admission. Parents/legal guardians
who were not at the bedside, were contacted telephonically to describe the study and to ask for
consent (Appendix 26). The procedure for data collection was as described for children attending

school.

Children attending the sub-specialty outpatient clinics for either orthopaedics or chronic respiratory
illness, were screened for inclusion according to the date of birth in the clinic diary and recruited
systematically in the order of arrival. The eligible children and their parent/legal guardian were
approached in the waiting room and invited to participate in the study by means of a brief verbal
description of the study accompanied by an informed consent form. If consent was granted, the
parent/legal guardian and their child were invited to sit in a private consultation room where assent
was obtained, followed by the completion of the research packs. If the parent/legal guardian chose to
accompany their child during the completion of the research packs, they were invited to sit slightly
behind their child and asked not to influence their answers verbally or non-verbally. Children did not
lose their place in the queue to see the medical professional nor were other medical investigations
put on hold due to their participation. If the research pack was not completed by the time they were
called in for their consultation with the medical professional, the research was stopped, and the child

and parent/legal guardian were invited to complete the study after their consultation.

All screening, enrolment and data collection was done by the student researcher to ensure

standardization and to minimize bias.

Participating schools received an education hamper to the value of R2000 for their assistance in
identifying learners who met the inclusion criteria, communication with parents/legal guardians,
handling of envelopes and arranging appropriate times for children to leave the classroom during
school hours to conduct the interviews. These schools received the educational hamper regardless of
how many children from their facility were enrolled. The participants nor their parents/legal guardians

were reimbursed as they did not incur any costs to participate in the research.

Children with a stable functional disability and those from the GenPop completed the IA again after

48 hours to determine test-retest reliability.
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4.1.5. Statistical analysis

The Shapiro-Wilk test was used to test the normality of the data. Level of statistical significance was

set at p <0.05.

4.1.5.1. General instrument performance and feasibility

The IA responses and descriptive data were summarised in terms of frequency of responses. The
feasibility was assessed by comparing the number of missing values for two age-groups. The ceiling
effect of the IA was defined as the proportion of children scoring no problems in all five dimensions
(11111) or for each individual dimension. Higher ceiling effects were expected in children from the
GenPop but differences between age-groups were not expected to be significant (2,9,14,16,87). The
floor effect is the proportion of children scoring a lot of problems for all five dimensions (33333) or for
each individual dimension. The number of unique health states (as recorded by the 5-digit code
recorded from the IA) was computed across age-groups and condition groups. Differences in reporting
was determined by chi-square statistic (x?). The median time taken to complete the IA version was
compared with the Mann-Whitney U-test. It was expected that the 5-7-year-old group would take
longer to complete the measure than the 8-10-year-olds due to the time needed to comprehend

questions (159).

4.1.5.2. Known-group validity

The frequency of responses was compared across health conditions (orthopaedic, respiratory illness,
functional disability and GenPop) for the two age-groups and compared with Chi-square statistics (x?).
The dimension responses, utility scores and VAS scores were assessed with Spearman rank order
coefficients (rs) across age (continuous variable) and for the two age-groups by health condition.
Furthermore, median utility scores and VAS scores were compared with Kruskall-Wallis H-test (H)
across health condition for those aged 5-7-years-old and 8-10-years-old. No differences were
expected across age-groups. Effect sizes were interpreted according to Cohen’s d interpretation

whereby 0.2 = small, 0.5 = medium, 0.8 = large and 1.3 = very large (137).
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4.1.5.3. Concurrent validity

The Pearson’s correlation of the utility score and VAS score was computed for the age-groups and

compared using the Fisher r-to-z transformation (http://vassarstats.net) (138). More problems were

expected in the 5-7-year group compared to the 8-10-year group (3,10,87).

4.1.5.4. Convergent validity

The convergent validity of the dimension scores of the IA across the age-groups were compared to the
corresponding scores from the WeeFIM, FSP-R and MFQ using Spearman correlations (rs). Correlation
coefficients were compared between age-groups using the Fisher r-to-z transformation

(http://vassarstats.net) (138). Spearman’s rank order and Pearson’s correlations coefficients were

interpreted according to Cohen: 0.1-0.29 low association, 0.3—0.49 moderate association and >0.5
high association (139). It was expected that there would be no differences in age-groups and similar

dimensions would show stronger correlations (2,9,16,87).

4.1.5.5. Test-retest reliability

Test-retest reliability was assessed using weighted Cohen’s kappa statistic (k) for dimension scores
and the ICC for utility and VAS scores across the two age-groups. Kappa values were interpreted
according to Landis and Koch’s guidelines: <0.2 poor agreement, 0.21-0.40 fair agreement, 0.41-0.60
moderate agreement, 0.61-0.80 substantial agreement and 0.81-1.00 almost perfect (160). An ICC of
>0.7 was considered reliable (161). It was expected that there would be no significant differences in

age-groups (2,9,16).

4.1.5.6. Cognitive debriefing

Qualitative data collected from participants regarding reasons for level reported, understanding and
inconsistencies were grouped according to similar responses per age-group and tabulated. Similarly,
the responses from the interviewer questionnaire were also grouped according to similar reasons per
age-group and tabulated. More inconsistencies were expected in the 5-7-year group due to level of
understanding. It was expected that the 5-7-year-olds would report more difficulties in answering the

IA.
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All data analyses were conducted using SPSS Windows 27.0 (IBM SPSS Inc., Chicago, IL, USA) and
Statistica Windows Version 13.0 (TIBCO Software Inc., Palo Alto, CA, USA).
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4.3, Results

The recruitment of children aged 5-7-years and those aged 8-10-years is shown in Figure 12. The same
group of 8-10-year-olds included in Chapter 3 was included in Chapter 4. There was a high proportion
of non-responders in the 8-10-year-olds (n=207, 64%) than 5-7-year-olds (n=78, 44%) due to the high
number of parents/legal guardians from GenPop and special schools not returning consent forms.
Reasons for refusing participation were not recorded. There were more children with orthopaedic
problems who refused consent or assent in the 5-7-year-old group (n=33, 29%) than the 8-10-year-old
group (n=12, 10%). More 8-10-year-olds (n=21, 20%) than 5-7-year-olds (n=11, 12%) withdrew. All
participants who withdrew, did so for personal reasons, multiple medical appointments, time
constraints and transport issues which include scheduled patient transport to/from healthcare
facilities to patient’s residential area which may be located in a different city within the Western Cape
province, price of public transport and fear of missing public transport which do not follow fixed

schedules.
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Figure 12: Recruitment of children aged 5-7-years and 8-10-years
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4.2.1. Descriptive statistics

A total of 388 children were recruited across 5-7-years (n=177, 46%) and 8-10-years (n=211, 54%).
There was no difference between sex (x?=2.34, p=0.126) or health condition (x?=7.21, p=0.065) across
the age-groups. In the 5-7-year-old group there was a higher number of children with an orthopaedic
condition (n=79, 45%), followed by GenPop (n=44, 25%), respiratory illness (n=35, n=20%) and
functional disabilities (n=19, 11%). Similarly, the 8-10-year group had the highest proportion of
children with an orthopaedic condition (n=82, 39%) followed by GenPop (n=65, 31%), functional
disabilities (n=36, 17%) and respiratory illness (n=28, 13%). The disease groups under these conditions

are shown in Table 20.
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Table 20: Descriptive statistics of participants across age-groups (5-7-years and 8-10-years)

Age Category
5-7-years 8-10-years
n % n %

Sex (n=177) (n=211)

Female 96 54% 98 46%
Male 81 46% 113 54%
Orthopaedic (n=79) (n=82)

Upper Limb Fracture 34 43% 31 38%
Lower Limb Fracture 24 30% 21 26%
Surgical correction of acquired or congenital orthopaedic condition” 17 22% 21 26%
Other* 4 5% 9 11%
Functional Disabilities (n=19) (n=36)

Cerebral Palsy 8 42% 6 17%
Spina Bifida 3 16% 5 14%
Development Co-ordination Disorder” 8 42% 23 63%
Developmental Delay 0 0% 2 6%
Other* 5 26% 11 29%
Respiratory (n=35) (n=28)

Atopy 6 17% 12 43%
Cystic Fibrosis 13 37% 5 18%
Bronchiectasis 4 11% 3 11%
Acute Respiratory lliness 3 9% 0 0%
Other* 9 26% 8 29%
GenPop (n=44) (n=65)

None 40 91% 54 83%
Atopy 3 7% 9 14%
Other® 1 2% 2 3%

#Includes Blount’s disease, osteogenesis imperfecta, developmental dysplasia of the hip, leg-length discrepancy and spinal

deformity. *Includes osteitis; septic arthritis and a traumatic amputation. Includes learning disability and Human

Immunodeficiency Virus. *Includes damage to the lungs post-acute viral infection, congenital abnormalities of the respiratory

system and idiopathic pulmonary haemorrhage. ®Includes Osteogenesis imperfecta and a congenital cardiac defect.
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4.2.2. General instrument performance
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Figure 13: Comparison of the EQ-5D-Y-3L-IA dimensions across age-groups
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As seen in Figure 13, there was a higher percentage of no problems for Mob for those aged 8-10-years

compared to 5-7-year-olds, however, there was no significant difference between groups (x?=5.563,

p=0.062). There were significantly higher reports of some problems and a lot of problems in LAM in

the 5-7-year-olds compared to the 8-10-year-olds (x?=31.021, p<.0001). There were also significantly

higher reports of some and a lot of problems in P/D across age-groups (x*=7.775, p=0.020) with the

33% of 5-7-years reporting some P/D and 15% reporting a lot of P/D compared to 29% of 8-10-year-

olds reporting some P/D and 8% reporting a lot of P/D. There were no significant differences in UA

(x?=1.830, p=0.401), and WSU (x?=4.173, p=0.124), across age-groups.
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4.2.3. Feasibility
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Figure 14: Ceiling effects in children aged 5-7-years and 8-10-years across health conditions

As seen in Figure 14 children with functional disabilities reported a higher proportion of no problems
across all dimensions in the younger group however, there was no significant difference between the
age-groups (x?=1.8, p=0,615). There was no difference between ceiling effect across health condition
in the 5-7-year-olds (x?=0.82, p=0.845) nor the 8-10-year-olds (x*=1.61, p=0.845). Considering the total
ceiling effect by age-group, there was no difference between those aged 5-7-years (n=51, 29%) and 8-
10-years (n=64, 30%) (x?=0.05, p=0.82). Reports of floor effects were low with only one participant

reporting 33333 in each age-group, respectively.

The total reporting of unique health states was significantly higher in the 8-10-year group (n=111,
53%) than the 5-7-year group (n=66, 37%) (x*=8.5, p=0.004).

The frequency of time taken to complete the IA per age-group differed as the 5-7-year group took

significantly longer to complete the measure (median= 134s, IQR= 118, 157) compared to the 8-10-
year group (median=110s, IQR= 98, 125) (Mann-Whitney U= 8389.5, p=<0.001).
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4.2.4. Known-group validity

The known-group validity of the IA scores is shown in Table 21 across the ages and health conditions.
When considering the age of the children, younger children with a health condition reported
significantly more problems with Mob, LAM, P/D. Conversely, older children reported more problems
with WSU, but this was not significant. Although UA did not show any significant differences across
the ages, younger children tended to score less problems in this dimension. For the dimension of P/D

and the VAS score, however, younger children reported more problems.

When considering health conditions within age-groups, children 5-7-years with orthopaedic
conditions reported significantly more problems in all dimensions and on the utility score’ compared
to those with functional disabilities, respiratory illnesses and from the GenPop. In the 8-10-year group,
children with orthopaedic conditions reported significantly more problems in Mob, LAM, UA and on
the utility score’ compared to those with functional disabilities, respiratory illnesses and from the

GenPop.

Table 21: Known-group validity of EQ-5D-Y-3L-IA scores by age and health conditions with Spearman's rank order

correlation

Age (years) Health Condition
5-7-years 8-10-years
(n=177) (n=211)
Mobility -0.111* -0.18* -0.27*
LAM -0.322* -0.26* -0.35*
UA -0.055 -0.25* -0.35%
P/D -0.116* -0.18* -0.22*
WSuU 0.061 -0.17* -0.13
VAS score -0.077 -0.07 0.08
Utility score 0.171* 0.32%* 0.34*

Age in years was computed as a continuous variable, *p<0.05. Mob=mobility, LAM=looking after myself, UA=usual activities,

P/D= pain or discomfort, WSU=worried, sad or unhappy.

7 Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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Figure 15: Comparison of EQ-5D-Y-3L-IA Mobility dimension across condition groups

GenPop
(n=65)

As seen in Figure 15 there was a higher reporting of problems in the Mob dimension in the GenPop

for children 5-7-year-old compared to the 8-10-years-olds (x?= 8.95, p=0.011).
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Figure 16: Comparison of EQ-5D-Y-3L-IA Looking After Myself dimension across condition groups

As seen in Figure 16 there was a higher reporting of problems in the LAM dimension in the GenPop

and respiratory illness group for children 5-7-years compared to the 8-10-years-olds (x°= 9.04,

p=0.0109 and x*= 17,39, p<0.001, respectively).
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Figure 17: Comparison of EQ-5D-Y-3L-IA Usual Activities dimension across condition groups

GenPop
(n=65)

Figure 17 shows that in the dimension of UA, there was no significant differences in reporting across

age-groups and health conditions.
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Figure 18: Comparison of EQ-5D-Y-3L-IA Pain/Discomfort dimension across condition groups

As seen Figure 18 there was a higher report of P/D in the orthopaedic group for children 5-7-years

compared to 8-10-year-olds (x?= 7.16, p=0.0279).
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Figure 19: Comparison of EQ-5D-Y-3L-IA Worried, Sad or Unhappy dimension across condition groups

Figure 19 shows that for the dimension of WSU there was a higher report of feeling WSU in the chronic

respiratory group for children 8-10-years compared to 5-7-year-olds (x*= 7.18, p=0.0276).

In summary, Figures 16-20 show that those with orthopaedic conditions and respiratory illnesses
reported more problems with LAM than those with functional disabilities and from the GenPop.
Whereas, for UA, there was a higher reporting of problems in the functional disability and orthopaedic

groups. All dimensions were significantly different for the older group except the WSU dimension.
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Figure 20: EQ-5D-Y-3L-IA utility scores in 5-7-year-olds and 8-10-year-olds

As seen in Figure 20, there was a significant difference in utility scores® between health conditions in
the 5-7-year group (H=18.57, p<0.001). Post-hoc analysis in the 5-7-year-olds show that there was a
significant difference in the utility scores® for the orthopaedic group compared to the respiratory

group (H=-31.64, p=0.013) and GenPop (H=37.16, p=0.001).

There were similarly significant differences between the utility score® across health condition in the 8-
10-year-olds (H=24.89, p<0.001). Post-hoc analysis showed that there was a significant difference
between GenPop and those with functional disabilities (H=-37.91, p=0.013) and the orthopaedic group
(H=47.61, p<0.001).

8 Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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Figure 21: EQ-5D-Y-3L-IA VAS scores in 5-7-year-olds and 8-10-year-olds

As seenin Figure 21, in the 5-7-year group there was a significant difference in VAS score across health

condition (H=8.032, p=0.045). Although post-hoc analysis shows that there was no significant

difference between health conditions. The GenPop had the lowest median (IQR) VAS score [93

(58,100)], indicating a worse HRQoL.

There was no significant difference between any of the health conditions in children aged 8-10-years

(H=6.549, p=0.088) although those with functional disabilities reported the lowest median (IQR) VAS

score [88 (55,100)].
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4.2.5. Concurrent validity
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Figure 22: Scatterplot of EQ-5D-Y-3L-IA utility scores versus VAS scores for 5-7-year-olds and 8-10-year-olds

Figure 22 shows that the Pearson’s correlation of the VAS and utility scores® for the 5-7-year-olds
(r=0.225, p=0.003) was similar to the 8-10-year-olds (r=0.246, p<0.001). There was no significant

difference between these correlations (z=-0.22, p=0.413).

4.2.6. Convergent validity

Table 22 shows that Mob had a moderate to high correlation with WeeFIM items of mobility as well
as the mobility and motor total scores. There was however, a significantly higher correlation with toilet

transfers and sit to stand transfer in the 5-7-year-olds than the 8-10-year-olds.

Table 22: Convergent validity of EQ-5D-Y-3L-IA Mobility dimension and WeeFIM Mobility

Mobility
5-7-years 8-10-years 5-7 vs 8-10-years
WeeFIM Mobility (n=177) (n=211) z-score p-value
Sit to stand transfer -0.48** -0.32%* -1.86 0.031
Toilet transfer -0.49** -0.35** -1.66 0.049
Tub or shower transfer -0.38** -0.38** 0.00 0.500
Locomotion (walk/wheelchair for 245m or crawl >15m) -0.51%** -0.43** -1.03 0.151
Stairs climbing (ascend/descend 12-14 stairs) -0.43%* -0.47** 0.49 0.312
Mobility Total -0.38** -0.47%* 1.07 0.142

*Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, A higher WeeFIM score indicates greater independence,
a higher EQ-5D-Y-3L-IA score indicates greater problems. Shaded cells indicate comparison of correlations between 5-7-year-

olds and 8-10-year-olds.

% Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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Table 23 shows that LAM had moderate to high association with items of bathing, and dressing the

upper and lower body, self-care total and motor total scores in both age-groups. Associations with

dressing upper and lower body and the self-care total were significantly higher in the 8-10-year-olds

compared to the 5-7-year-olds.

Table 23: Convergent validity of EQ-5D-Y-3L-IA Looking After Myself dimension and WeeFIM Self-care

Looking After Myself

5-7-years 8-10-years 5-7 vs 8-10-years

WeeFIM Self-care (n=177) (n=211) z-score (n=177)
Grooming -0.27** -0.38** 1.20 0.115
Bathing (washing body excluding back) -0.61%* -0.69%* 1.35 0.089
Dressing Upper Body -0.42%* -0.59** 2.24 0.013
Dressing Lower Body -0.40%* -0.61%* 2.78 0.003
Toileting (including perineal hygiene and adjusting clothing

before and after toilet use) -0.20** -0.30** 1.04 0.149
Bladder (continence) -0.134 -0.14* 0.06 0.476
Bowel (continence) -0.13 -0.16* 0.30 0.382
Self-Care Total -0.54** -0.67** 2.01 0.022

*Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, A higher WeeFIM score indicates greater independence,

a higher EQ-5D-Y-3L-IA score indicates greater problems. The WeeFIM item of eating was excluded from analysis as all

children aged 8-10 years scored total independence with eating and there was thus no variation. Shaded cells indicate

comparison of correlations between 5-7-year-olds and 8-10-year-olds.
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Table 24 shows that UA was not associated with WeeFIM social interaction. There was however, a low

to moderate association between WeeFIM items of mobility and the total scores. The association with

transfers was significantly higher in children aged 5-7-years than those aged 8-10-years.

Table 24: Convergent validity of EQ-5D-Y-3L-IA Usual Activities dimension and WeeFIM Mobility and Social

Interaction

Usual Activities

5-7-years 8-10-years 5-7 vs 8-10-years
WeeFIM Mobility (n=177) (n=211) z-score | (n=177)
Sit to Stand Transfer -0.35%* -0.19** -1.68 0.047
Toilet transfer -0.34%* -0.22%* -1.27 0.102
Tub or shower transfer -0.24%* -0.27%* 0.31 0.378
Locomotion (walk/wheelchair 245m or crawl 215m) -0.35%* -0.25%* -1.07 0.142
Stairs climbing (ascend and descend 12-14 stairs) -0.37** -0.28** -0.98 0.164
Mobility Total -0.28** -0.33** 0.54 0.295
Motor Total® -0.36** -0.39** 0.34 0.369
WeeFIM Cognition
Social Interaction (interaction with other children) -0.01 0.05 -0.58 0.281

*Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, * *Motor Total = Mobility Total + Self-care Total. A higher

WeeFIM score indicates greater independent, a higher EQ-5D-Y-3L-IA score indicates greater problems. Shaded cells indicate

comparison of correlations between 5-7-year-olds and 8-10-year-olds.

The FPS-R and P/D showed moderate association with no difference between age-groups (Table 25).

Table 25: Convergent validity of EQ-5D-Y-3L-IA Pain/Discomfort dimension and Faces-Pain Scale-Revised

Pain/Discomfort

5-7-years 8-10-years 5-7 vs 8-10-years
(n=177) (n=211) z-score p-value
Faces Pain Scale-Revised 0.48** 0.38** 1.20 0.115

*Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, A higher Faces Pain Scale and EQ-5D-Y-3L-IA score both

indicate greater pain or discomfort. Shaded cells indicate comparison of correlations between 5-7-year-olds and 8-10-year-

olds.
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Table 26 shows that there were significant, low correlations with the MFQ and WSU, with a moderate
association with the total score for the 8-10-year-olds. There were fewer significant correlations in the
5-7-year-olds with lonely, love, compassion and the total score showing low associations. This was
further evident from the significant difference in correlations of no good, bad person and total score

between the age-groups.

Table 26: Convergent validity of EQ-5D-Y-3L-IA Worried, Sad or Unhappy dimension and Moods and Feelings

Questionnaire
Worried, Sad or Unhappy
5-7-years 8-10-years 5-7 vs 8-10-years

Moods and Feelings Questionnaire (n=177) (n=211) z-score p-value

Unhappy 0.12 0.18%* -0.60 0.274
Enjoyment 0.09 0.18** -0.89 0.187
Tired 0.11 0.17* -0.60 0.274
Restless 0.12 0.19** -0.70 0.242
No good -0.05 0.18** -2.26 0.012
Crying 0.08 0.21%** -1.29 0.099
Concentration 0.12 0.23** -1.11 0.134
Hate 0.05 0.11 -0.59 0.278
Bad person -0.04 0.28** -3.19 0.001
Lonely 0.21%* 0.22%* -0.10 0.460
Love 0.15* 0.14%* 0.10 0.460
Comparison amongst peers 0.18* 0.18* 0.00 0.500
Did things wrong 0.12 0.19** -0.70 0.242
Total 0.19* 0.34%** -1.57 0.058

*Spearman’s correlation p<0.05, **Spearman’s correlation p<0.001, A higher Moods and Feelings score and EQ-5D-Y-3L-IA
score both indicate greater problems. Shaded cells indicate comparison of correlations between 5-7-year-olds and 8-10-year-

olds.
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4.2.7.

Test-retest reliability

In the younger group, Mob, LAM and P/D showed moderate test-retest reliability while UA and WSU

showed fair reliability (Table 27). Utility score® and VAS score were both reliable. In the older group,

a moderate reliability was found in Mob with all other dimensions showing fair reliability. VAS scores

were reliable whereas the utility scores® showed an 1CC=0.60.

Table 27: Test-retest reliability of the EQ-5D-Y-3L-IA across age-groups

5-7-years 8-10-years

(n=177) (n=211)
Mob k 0.46** 0.50**
LAM k 0.47%* 0.38**
UA k 0.27** 0.34%*
P/D k 0.42* 0.29*
WSU k 0.27* 0.30*
Utility score ICC 0.73** 0.60**
VAS score ICC 0.77** 0.70**

k: Cohen's weighted Kappa, ICC: Intra-class correlation coefficient. **p>0.00, *p<0.05, Mob=mobility, LAM=Ilooking after

myself, UA=usual activities, P/D= pain or discomfort, WSU=worried, sad or unhappy.

10 Analysis with the Slovenian utility score is presented. There was no significant difference between results
using the Slovenian or Japanese utility scores.
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4.2.8. Cognitive debriefing

4.2.8.1. Cognitive debriefing template

4.2.8.1.1. Reasons for level reported on EQ-5D-Y-3L-IA dimensions

Table 28 shows that children across age-groups who reported no problems on the IA Mob dimension
did so as they were able to mobilise independently. Some participants reported no problems despite
their presenting medical condition by reporting “my legs get tired, but | can still walk by myself’, “I

can walk fine even on my sore leg”.

Across age-groups, those reporting some problems referred to their presenting medical conditions as
a reason for their problems. Children from the orthopaedic group reported “when I walk or run, my
arm pains”, “because of my sore foot”. Children with a respiratory condition reported “my chest gets
tight and | get tired”, “I get tired when | walk a lot”. Additional reasons for some problems across age-
groups included not feeling safe in their environment/community “it is dangerous to walk alone so |

7w

always walk with my mommy”, “I might get stolen”, “I can’t walk alone because they steal children”.

For those reporting a lot of problems, many children similarly associated their problems with their
presenting medical condition and reported “because of the POP [Plater of Paris Cast] on my leg”, “I
can’t walk because of my CP” while others associated their problems with the use of an assistive device

“because of my wheelchair”.
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Table 28: Reasons for level reported in Mobility dimension

Age Category

5-7-years 8-10-years
n=177) (n=211)
% n %

No problems n=103) (n=147)
Independent walking 99 96% 140 95%
Independent walking despite crutch use 1 1% 1 1%
Pain 1 1% 0 0%
Falls 0 0% 1 1%
Environment enables independence 0 0% 2 1%
Other* 2 2% 3 2%
Some problems (n=51) (n=45)
Presenting medical condition 18 35% 23 51%
Pain unrelated to presenting medical condition 10 20% 4 9%
Falls unrelated to presenting medical condition 5 10% 3 7%
Fatigue unrelated to a presenting medical condition 4 8% 2 4%
Crutch use 4 8% 4 9%
Independent walking 3 6% 1 2%
Unsafe Environment 3 6% 3 7%
Othert 4 8% 5 11%
A lot of problems (n=23) (n=19)
Presenting medical condition 15 65% 8 42%
Independent walking 2 9% 0 0%
Wheelchair use 2 9% 1 5%
Pain unrelated to presenting medical condition 1 4% 2 11%
Crutch use 1 4% 2 11%
Falls unrelated to presenting medical condition 0 0% 3 16%
Fatigue unrelated to presenting medical condition 0 0% 0 0%
Walking frame or rollator use 0 0% 11%
Other’ 2 9% 1 5%

*Other includes independent mobility before injury, walking slowly so affected arm does not hurt, feeling lazy to walk and
independent mobility due to medication use. *Other includes not enjoying walking, foot going skew while walking,

interference by younger siblings when walking, bones feeling lazy, struggling to walk, friends walk too fast and shoes
affecting walking. SOther includes not enjoying walking and resting affected leg.
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Table 29 shows that children who reported no problems on the IA LAM dimension did so as they were
able to perform both washing and dressing and included reasons such as “/ do it by myself”, “it’s easy”.
Other reasons for independent washing and dressing included being taught by their parents as they
get older. Inconsistencies within this dimension were noted as participants reported no problems;
however, mentioned that they need physical assistance to wash and/or dress, that they were still

learning and needed help to set up the bath or shower.

Children aged 5-7-years who reported some problems, reported needing physical assistance from a
helper unrelated to a medical condition and reported “mommy helps me”, “mommy has to help me”.
More participants in this age-group reported problems with washing (n=4) compared to dressing (n=2)
while most reported problems with both (n=9). More of the younger participants also reasoned with
“I am still learning” to wash and dress and needing help with setting up the bath/shower area by
reporting “my mom helps me with the taps” compared to the older participants. However, physical
assistance with washing and dressing was also needed in the 8-10-year group, but due to the

presenting medical condition as reported “because of my arm in the cast”, “because my arm is

broken”.

Similarly, those aged 5-7-years who reported a lot of problems with washing and dressing, reported

reasons unrelated to their health. While others reported needing assistance due to a presenting

medical condition by saying “I can’t do it with my arm”, “because my leg is bandaged and tied up”.
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Table 29: Reasons for level reported in Looking After Myself dimension

5-7-years 8-10-years
(n=177) (n=211)
n % n %

No problems (n=81) (n=152)
Independent washing and dressing 71 88% 146 96%
Assistance with washing and dressing due to developmental age 4 5% 0 0%
Physical assistance to wash and dress - due to developmental capacity 4 5% 2 1%
Still learning to wash and/or dress 1 1% 0 0%
Minimal assistance with shower/bath set up 1 1% 3 2%
Independent washing and dressing despite lower limb plaster of Paris 0 0% 1 1%
Some problems (n=63) (n=47)
Physical assistance to wash and dress -due to developmental capacity 33 52% 16 34%
Assistance with washing and dressing due to presenting medical condition 15 24% 19 40%
Minimal assistance with shower/bath set up 5 8% 6 13%
Still learning to wash and dress 5 8% 2 4%
Independent washing and dressing 3 5% 2 4%
Assistance needed with buttons and laces 1 2% 0 0%
Other* 1 2% 2 4%
A lot of problems (n=33) (n=12)
Assistance required to dress — due to developmental capacity 17 52% 5 42%
Help with washing and dressing due to presenting medical condition 10 30% 5 42%
Still learning to wash and/or dress 2 6% 2 17%
Independent washing and dressing 2 6% 0 0%
Minimal assistance with shower/bath set up 1 3% 0 0%
Othert 1 3% 0 0%

*Other includes not knowing which clothes fit, doesn’t enjoy doing it, feeling lazy and the long time it takes to bath
independently. 'Other includes a parent being injured therefore unable to assist participant with bathing and not wanting to
do it sometimes.
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Table 30 shows that children who reported no problems on the IA UA dimension did so as they were
able to perform all UA independently and associated their independent UA with enjoyment of the
activities included in the dimension. Some participants reported no problems with UA despite their

medical condition by reporting “I am playing and doing schoolwork at hospital”.

Participants who reported some problems associated their problems with their injury or medical
condition and reported “because of my crutches and my broken leg”, “I can’t use my sore arm”. While
most participants referred to the play aspect of UA, one participant in the older group reported “/
cannot play soccer because of my leg” therefore referring to the sport aspect of UA while only two
participants referred to a specific activity “/ get hurt when | run” or “I get tired when | run”. Some
inconsistencies were noted in the older group as they reported some problems with UA but reasoned

with independent UA by reporting “/ am used to it and doing activities”, “it’s easy to do those things”,

“I like playing and walking at school”.

Those who reported a lot of problems also associated their problems with their presenting medical
condition and reported “It is difficult to do those things with a cast”, “I have asthma, so it is difficult to
play”. Some participants from the orthopaedic and functional disability groups associated their
problems with the use of an assistive device by reporting “it is difficult to play with crutches” or
“because of my wheelchair”. As with the reporting of some problems, most participants referred to
the play aspect of UA. However, three participants in the 5-7-year group who referred to other aspects
such as family, school and running by reporting “I missing them and because of the pins”, “I never went

to school because of my broken arm” and “I get tired when | run”.
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Table 30: Reasons for level reported in Usual Activities dimension

5-7-years 8-10-years
(n=177) (n=211)
n % n %

No problems (n=111) (n=143)
Independent usual activities 95 86% 124 87%
Independent usual activities with friends 8 7% 9 6%
IIonl:I;et;();ir:)c]lcepr;‘tritisuaI activities despite presenting medical condition or 4 4% 4 3%
COVID-19 related 0 0% 1 1%
Other* 4 4% 5 3%
Some problems (n=42) (n=48)
Presenting medical condition 25 60% 31 65%
Bullying, rude/rough children 5 12% 3 6%
Crutches use 2 5% 4 8%
Disagreements with siblings 2 5% 1 2%
I don’t like usual activities 2 5% 0 0%
Pain 0 0% 4 8%
Unrelated to presenting medical condition 0 0% 0 0%
Independent usual activities 0 0% 3 6%
Other* 6 14% 2 4%
A lot of problems (n=24) (n=20)
Presenting medical condition 16 67% 10 50%
Bullying, rude/rough children 2 8% 0 0%
Wheelchair use 2 8% 0 0%
Crutches use 2 8% 0 0%
Disagreements with siblings 1 4% 2 10%
Walker use 0 0% 1 5%
Pain 0 0% 2 10%
Other® 1 4% 5 25%

*Other includes all usual activities are part of daily routines, COVID-19 protocols are followed when playing, assisting
siblings with schoolwork, playing with siblings, willingness to learn, being friendly, having fun while young. 'Other includes
waking up early, struggling to play, difficulties playing with other children and making friends, falling a lot, getting hurt

when running, busy parents therefore no one to play with and getting confused when swopping stationery with peers.
SOther includes waking up early, difficulties with schoolwork and games, preference to be alone, being late for school,

feeling lonely and COVID-related issues such as social distancing.
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Table 31 shows that children who reported no problems on the P/D dimension did so as they had no
pain on the day of data collection. Other reasons for no pain included that they had healthy lifestyles

and their due to their strong faith.

Those who reported some P/D, mostly associated it with their presenting medical condition and
reported pain in the affected body part by reporting “my chest is a tiny bit sore today”, “my leg feels
still and pains”. Other reasons for reporting some problems included P/D unrelated to a medical
condition such as “my stomach is cramping”, “I have a headache”. One participant associated some

problems with missing family by reporting “I miss my mommy”.

Both age-groups reported a lot of problems due to their presenting medical condition and reported
“my chest is sore”, because the cast came off”. While others associated their problems with an
unrelated medical condition that occurred on the day of data collection by reporting “my stomach is

VA4

sore”, “my tooth is sore”.

Table 31: Reasons for level reported in Pain/Discomfort dimension

5-7-years 8-10-years
(n=177) (n=211)
n % n %
No problems (n=92) (n=134)
No Pain 79 86% 124 93%
Healthy lifestyle habits 3 3% 2 3%
Faith and religion 0 0% 2 1%
Ability to play all day 0 0% 1 1%
Other* 1 1% 0 0%
Some problems (n=58) (n=61)
Related to presenting medical condition 28 48% 37 61%
Unrelated to presenting medical condition 26 45% 17 28%
Related to falls/clumsy 3 5% 0 0%
Emotional pain 0 0% 1 2%
Othert 0 0% 1 2%
A lot of problems (n=27) (n=16)
Related to presenting medical condition 18 67% 7 44%
Unrelated to presenting medical condition 5 19% 6 38%

*Other includes participant’s bones not cracking on day of data collection. 'Other includes feeling uncomfortable with
multiple layers of clothing on
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Table 32 shows that children who reported no problems on the WSU dimension mainly associated
their feelings with school by commenting, “I like being at school”, “I get to see my friends”, “my teacher

is so nice”. Participants also reported general feelings of happiness and excitement some of which

were associated with getting to visit the doctor/healthcare facility.

Across age-groups, those who reported some problems mostly associated those problems with their
presenting medical condition and expressed that “/I’'m worried what the doctor is going to say” and “I
am worried for when they take the cast off”. In the older group, more participants also associated their
feelings with missing their family due to hospital admissions such as “I miss my mom”, “I am away
from my mom and | miss her”. Both age-groups reported a lot of problems due to their presenting

medical conditions.
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Table 32: Reasons for level reported in Worried, Sad or Unhappy dimension

5-7-years 8-10-years

(n=177) (n=211)

n % n %

No problems (n=137) (n=148)
Related to school 39 | 28% | 34 23%
Related of family 27 | 20% | 15 10%
Feeling happy 23 | 17% 32 47%
Related to presenting medical condition and/or hospital visits 15 | 11% | 12 8%
Ability to play 4 3% 7 5%
Not sad 3 2% 4 3%
Related to missing a day at school due to hospital visit 3 3% 3 2%
Not worried, sad or unhappy 2 1% 2 1%
Not worried 1 1% 7 5%
Related to faith/religion 0 0% 1 1%
Other* 16 | 12% | 23 16%

Some problems due to (n=28) (n=51)
Related to presenting medical condition 7| 25% | 11 22%
Missing home or family due to hospital visit/admission 5| 18% 7 14%
Family-related issues 3| 11% 5 10%
Difficulties at school 2 7% 7 14%
Feeling bad/sick/tired 0 0% 4 8%
COVID-related 0 0% 3 6%
Othert 5| 18% 8| 16%

A lot of problems (n=12) (n=12)
Related to presenting medical condition 3| 25% 5 42%
Family-related issues 2 | 17% 2 17%
Missing home or family due to hospital visit/admission 2 8% 2 17%
Feeling bad/sick/tired 1 8% 0 0%
Difficulties at school 1 8% 1 8%
Other? 1 8% 2| 17%

*Other includes condition improving, not getting hurt again, ability to go out, witnessing a nice/beautiful day, experiencing
kind people, eating yummy food, missed school. *Other includes inability to play, missing school, woken up early, not sure of
feelings, not having fun. $Other includes feeling sad due to it not being participant’s birthday and feeling worried something
bad might happen.
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4.2.8.1.2. Inconsistencies in EQ-5D-Y-3L-IA dimensions as noted by the interviewer

Inconsistencies were noted in relation to functional disability and in consideration to other
dimensions. Overall, more inconsistencies were noted in the 5-7-year-olds (19%) compared to the 8-

10-year-olds (12%).

In the 5-7-year-olds, the most inconsistencies across dimensions were noted in the Mob and UA
dimensions as participants with a presenting medical condition reported some problems with Mob
but no problems with UA and justified their answers by reporting “my foot is fine when I play”, “l don’t
think about my pain when | play”. When looking at the LAM dimension, participants presenting with
a medical condition reported no problems with LAM but had an apparent difficulty e.g. with
orthopaedic conditions such as upper limb fractures and casts therefore required some assistance but
justified their answers by saying “I can do somethings with one hand but not everything so my mom

VA4

helps me”, “mommy is always there to help me”.

In the 8-10-year-old group, inconsistencies were noted in relation to participants’ functional ability
whereby no problems were reported on Mob but an assistive device was used due to an orthopaedic
condition or functional disability and was justified by “/ can go everywhere with my wheelchair”, “I can
go everywhere with my crutches”. When inconsistencies were noted across dimensions of Mob and
UA also in participants with a presenting medical condition which required an assistive device, the
levels of report were justified with “/ can play games with my friends in bed” or “I can sit in my chair

and play games. | don’t have to be standing or walking”.
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4.2.8.1.3. Understanding of EQ-5D-Y-3L-IA dimensions

More 5-7-year-olds reported difficulty understanding the questionnaire (n=17, 10%) than the 8-10-
year-olds (n=8, 4%) (x?=4.47, p=0.035). Of the children aged 5-7 years reporting difficulty, one
reported that he/she did not understand any of the questions asked. Reasons for difficulties
experienced per age-group are shown in Table 33, most of which were associated with difficulty with

certain words or comprehension of items.

Table 33: Reasons for difficulties reported with completion of the EQ-5D-Y-3L-IA across age-groups and

dimensions
5-7-years 8-10-years
(n=17) (n=8)
Dimension/s Reason n % n %

| didn’t understand "about" 1 6% 1 13%
Mobility | didn’t understand the question 3 18% 0 0%
| had to think a lot 1 6% 0 0%

Th ti difficult 1 69 0 09
Looking After Myself € question was ciil % %
| didn’t understand the question 0 0% 1 13%
There was a lot to think about 5 29% 0 0%

. | don’t enjoy those activities so | didn’t know what to
A
Usual Activities say 0 0% 1 13%
I don’t understand the question 1 6% 0 0%
. | didn’t understand the words 1 6% 2 25%
Pain/Discomfort

| didn’t understand "discomfort” 2 12% 1 13%
| wasn’t sure/can't explain how | was feeling 1 6% 1 13%
Worried, Sad or | didn’t understand the words 1 6% 0 0%
Unhappy | didn’t know how to answer 0 0% 1 13%
| had to think about it 1 6% 0 0%

Some children reported more than one difficulty

4.2.8.2. Interviewer assessment of difficulty with understanding and uncertainty

The interviewer recorded any observed difficulty with understanding and uncertainty on the IA.
Children 5-7-years showed less understanding of the IA questions (n=26, 15%) compared to 8-10-years
(n=18, 9%) although not significantly different (x*=3.04, p=0.081). Similarly, children aged 5-7-years
showed more uncertainty (n=15, 8%) when answering compared to children 8-10-years (n=8, 4%)

(x*=2.99, p=0.084).
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One of the reasons given for misunderstanding the IA was due to the timeframe. Respondents would
report based on previous ability instead of their ability for ‘Today’. This was commonly seen on the
Mob, LAM and UA dimensions whereby a participant reported “l usually did it before the car accident”.
In the 5-7-year group, participants also seemed to misunderstand the Mob dimension as they did not
understand the term “walking about” (12%). The LAM dimension (16%) was also misunderstood in

this age-group as participants would report no problems but still required assistance (16%).

In the younger group, Mob, UA, P/D and WSU all created equal uncertainty (13%) compared to Mob
in the 8-10-year-olds (25%). Uncertainty was determined by the interviewer when participants asked
for questions to be repeated and/or explained multiple times, if participants changed their answers

multiple times or if a long pause was taken between questions and answers.

4.2.9. Summary of results

A total of 388 5-10-year-olds were recruited across two age-groups, 5-7-years (n=177, 46) and 8-10-
years (n=211, 54%) and were allocated to four known-groups. The 5-7-year-olds included orthopaedic
conditions (n=79, 45%), from the GenPop (n=44, 25%), respiratory illnesses (n=35, n=20%) and
functional disabilities (n=19, 11%). Similarly, the 8-10-year-olds also included, orthopaedic condition
(n=82, 39%), from the GenPop (n=65, 31%), functional disabilities (=36, 17%) and respiratory illnesses
(n=28, 13%). There were significantly higher reports of problems in the LAM dimension in the 5-7-
year-olds (55%) compared to the 8-10-year-olds (28%) (x?=31.021 ; p<.0001). The younger children
took significantly longer to complete the measure (Mann-Whitney U=8389.5, p<0.001). Known-group
validity was found at dimension level with children receiving orthopaedic management reporting
more problems on physical dimensions and a significantly lower utility score across both age groups.
There was no difference between correlation of VAS and utility scores between age groups (z=0.22,
p=0.413). Convergent validity between LAM and WeeFIM items of self-care showed moderate to high
correlations for both age groups with a significantly higher correlation in the 8-10-year-olds for
dressing upper (z=2.24; p=0.013) and lower body (z= 2.78; p=0.003) and self-care total (z=2.01;
p=0.022). There were low to moderate correlations between the other dimensions and corresponding
items of the MFQ, FPS-R and WeeFIM. There were fair to moderate levels of test-retest reliability

across age groups.
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4.3. Discussion

The aim of this chapter was to determine the performance of the newly developed EQ-5D-Y-3L-IA in
children aged 5-7-years and compare the results to children aged 8-10-years. Based on previous
research, we know children aged 8-years and older understand the concept of health and can reliably
report on the HRQolL, whereas; it was suggested by Varni et al. (2007) and Riley (2004) that children

as young as 5- and 6-years are also able to report on their HRQoL reliably (1,162).

4.3.1. Recruitment and descriptive statistics

This sample was made up of two age-groups, 5-7-years (n=177) and 8-10-years (n=211) across four
known condition groups which included children with acute orthopaedic conditions, chronic
respiratory illnesses, functional disabilities and from the GenPop. The condition groups included,
ranged in severity and dimensions that were hypothesised to be affected to indicate the performance
of the measure across diverse health conditions. There was a large number of non-responders in the
8-10-year-olds (64%), with similar response rates to that of Jelsma et al. (2012) (144). Although
reasons for poor response by caregivers is yet to be extensively covered in research, parental
understanding and/or knowledge regarding research and consent may be lacking and may contribute
to poor response rates (144). The response rate in the 5-7-year-olds was slightly better than 8-10-
year-olds with only 44% of potential participants/caregivers not responding. As previously discussed,
the difference in methods of recruitment between school-going children and in-patient children may
have also impacted on the non-response rates as face-to-face contact may have been more favourable

my parents compared to being sent an envelope.

Similar to previous research, also conducted in South Africa, there were no significant difference
between health condition or sex (10,16). There were more females amongst the 5-7-year-olds
compared to 8-10-year-olds, while previous studies found similar results in their entire sample size or
within a specific health condition group (10,17), a different study found the opposite for their 6-7-
year-old group when evaluating the EQ-5D-Y-3L proxy-version in Spanish children and adolescents,
however, the reason for this was not discussed (106). Conversely, there were more males amongst
the 8-10-year-olds which had been found in previous studies conducted in Italy and South Africa,

especially amongst children with health conditions (9,17,150).
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4.3.2. Dimension performance between the age-groups

The differences in the levels reported across dimensions between age-groups could be largely
associated with understanding and age of children. All dimensions except LAM had showed no
significant differences between age-groups. To highlight the performance across dimensions, each

dimension will be discussed in further detail.

The dimension of Mob had more problems, although not significant, reported in the 5-7-year-olds by
which cognitive debriefing revealed an association with problems and a presenting medical condition
which would have been expected. Both age-groups equally reported problems due to the environment
in which they live despite being able to physically mobilise. A similar finding was seen by Scott et al.
(2017) whereby children associated problems in the Mob dimension with safety when walking in their

community (16).

When addressing LAM, the younger group was expected to have more problems compared to the
older group (118,163). As hypothesised, the dimension of LAM had a higher report of problems for
the 5-7-year-olds than the older children, with similar high reports of problems reported on the EQ-
5D-Y-3L proxy in young children (10). This is further highlighted by the significant difference between
age-groups for convergent validity with WeeFIM items of dressing. The report of problems in younger
children is due to their developmental age with still needing assistance with more advanced tasks of
dressing, such as fastening buttons and tying shoelaces, as they have not yet learned how to perform
all activities of washing and dressing independently (3). Adaptation of the wording of this question
may make it more age-appropriate for younger children (10). This may be possible by including simpler
activities such as removing their socks or washing their hands to prevent younger children from
assuming that washing and dressing refers to more advanced tasks, therefore, reporting problems in
this dimension without having any physical impairments which would prevent them from performing

washing and dressing tasks independently.

Younger children reported more problems in the UA dimension compared to older children with a
small proportion of children reporting problems due to bullying at school. This has yet to be explored
in this age-group of children. However, assessing the link between HRQolL and bullying at school in
older children aged 11-18-years found that poorer HRQoL was directly linked to experiencing some

form of bullying at school (164—-166).

143



In contrast to previous research assessing pain in children/adolescents, whereby pain is thought to
increase with age (167), there was a significantly higher report of P/D by the younger group in this
study. This finding was supported by Burstrom et al. (2014) and Kim et al. (2017) who both found more
problems in the P/D dimension in younger children (14,168). This may suggest that younger children
may have been more aware of their pain or chose to report their pain during the interview compared

to older children.

In line with Kim et al. (2017) and Burstrom et al. (2014), older children reported more problems in the
dimension of WSU (30%) compared to younger children (23%). The reasons for this were not explored
previously but when children were asked for a reason in this study, majority of children associated
their feelings with their presenting medical condition or missing family due to a hospital admission
subsequent to their medical condition/injury. Studies exploring the effects of hospitalisation on
children found that children admitted to healthcare facilities without a parent or familiar person often
experience more emotional trauma in addition to the trauma caused by the reason for admission

(169,170).

4.3.3. Feasibility

The time taken to complete the questionnaire was significantly longer for the younger children
although, both questionnaires could be completed in under 2.5 minutes. This is not much longer than
the 1 minute completion time reported for the EQ-5D-Y-3L-SC in a sample of children aged 8-12 years
(102) and is still feasible for administration in a clinical setting. The feasibility of the measure in the
younger children was further shown with a similar ceiling effect to older children. In accordance with
other studies and as hypothesised, a higher ceiling effect was seen in the GenPop compared to other
condition groups (2,9,14,30,87,106). The younger children did however, report significantly fewer
unique health states. This may result in a concentration of select health profiles and may negatively
impact the ability to detect a change in the distribution of profile data over time and to compare
profiles between children with different health conditions (171). This may, however, be an accurate
reflection on the younger children’s perceived health as results from this study showed a significant
and fair correlation between the utility score, being a composite measure of dimension performance

and the VAS score measuring general health (10,16).
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4.3.4. Known-group validity

Known-group validity was shown for the utility score across both groups but not the VAS score. This
may have been due to dimensions being more specific, while the VAS score represented a more
general representation of their health. Previous studies reported significant differences between
children with an acute health condition and those from the GenPop or with a chronic health condition
(10,16). This is possibly due to the difference in children recruited with an acute injury with this sample
having an orthopaedic injury which they did not feel impacted their general health but did recognise
the impact it had on individual dimensions. In the studies by Scott et al. (2017) and Verstraete et al.
(2020), children with an acute injury were recruited from a tertiary hospital with acute illnesses where
there was arguably a greater impact on health with conditions such as cancer, pneumonia, organ
transplants, or surgery and seizures. All dimensions were significantly different except the dimension
of WSU, more so in the 8-10-year-olds compared to the 5-7-year-olds, which shows that the children
from the GenPop also experience feeling WSU despite not presenting with a major health condition
but may be linked to social issues such as divorce or deaths. Similar results were seen in a
multinational, Korean and Australian studies where by problems were reported in the P/D and WSU

dimensions despite participants being a part of the GenPop (2,14,172).

4.3.5. Concurrent validity

Concurrent validity of the IA was assessed by comparing the VAS and utility scores in each age-group.
Similar significant correlations were found in the 5-7-year (r=0.225, p=0.003) and 8-10-year age-group
(r=0.246, p<0.001) with no significant difference between age-groups (z=-0.22, p=0.413). The
correlations found in each age-group proved that utility scores were able to accurately record general
health as children reported similarly on the VAS score and across the five dimensions which is used to
determine utility scores. As discussed previously, when comparing composite scores to VAS scores, in
children with various health conditions, associations were found in acutely ill children but not
chronically ill children or children from the GenPop (16). Children with chronic conditions often do not
view their physical immobility as a limitation which has been described as the disability paradox
(17,29,30). This was evident during cognitive debriefing when children with functional disabilities
reported no problems with Mob and/or UA but were confined to a wheelchair. These children then
reasoned with being able to go anywhere with their wheelchair or even play in their wheelchair

therefore did not report any problems in those dimensions.
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4.3.6. Convergent validity

The convergent validity with the WeeFIM and FPS-R was comparable across both age-groups to
previous South African results for children aged 8-12-years which showed a significance of p=<0.001
for LAM and WeeFIM self-care total. (16). Similarly, in this study, significant differences across age-
groups were found between the LAM dimension and WeeFIM items of self-care, more specifically
upper limb dressing (p=0.013), lower limb dressing (p=0.003) and self-care total (p=0.022). The LAM
dimension has also been assessed against the CHU-9D item of ‘daily routine’ which also demonstrated

a significant correlation (p=<0.001) (83).

The dimension of Mob had previously been assessed for convergent validity against the CHU-9D item
of ‘ability to join in on activities’ (83,84), PedsQL physical functioning score (2,9), KIDSCREEN-27
physical wellbeing items (16,98,106) and the WeeFIM mobility dimension (16). Some studies have
found significant associations with these instruments while others did not. Significant associations
were found when comparing Mob to the WeeFIM mobility total in 8-12-year-olds with acute and
chronic conditions (16), whereas in this study, no significant difference was seen in WeeFIM mobility
total across age-groups (p=0.142) but rather for single mobility items labelled ‘toilet transfers’

(p=0.049) and ‘sit to stand transfers’ (p=0.031).

The UA dimension which addresses a wide range of daily activities such as going to school, hobbies,
sports, playing and doing things with family or friends was compared to the WeeFIM item of social
interaction which has some overlap by addressing interaction with peers/other children during play
and social situations but does not necessarily emphasise activities such as school, hobbies and sport.
As a result, the UA dimension did not show any significant associations with the WeeFIM item of social
interaction for either age-group or across age-groups. Previous studies have used other generic HRQoL
instruments such as the CHU-9D items of ‘daily routine’ and ‘able to join in activities’ (83), PedsQL
total (16) and KIDSCREEN (2) to assess the convergent validity of the UA in children aged 8-19-years.
Significant correlations were only found for the CHU-9D items of ‘daily routine’ (p=0,006) and ‘able to
joinin’ (p=<0.001) (83), PedsQL total (p=0.007-0.002) (16) but not the KIDSREEN (2). The JAMAR item
of ‘school activities and playing with friends’ was also compared to UA in children with varying

severities of JIA, which found a significant correlation (p=0.011) (13).

The MFQ showed low significant correlations in the 8-10-year group while showing no significant

correlations in the 5-7-year group or across age-groups. This could be associated with the two-week
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recall period of the MFQ, compared to the IA which refers to ‘Today’. Despite young children
understanding the concept of time, their ability to recall physical and psychological functioning lessens
over time therefore, the recall period becomes incredibly important in this younger age-group (62).
Furthermore, this could be attributed to the great variation in emotions experienced in a two-week
period. Future research may consider comparing results to the CHU-9D as it assesses similar items as
those assessed in the WSU dimension within the same timeframe i.e. day of testing, therefore it might
show stronger associations with WSU (87). There were however significant correlations across age-
groups for MFQ items of ‘I felt like | was no good anymore’ (p=0.012) and ‘l am a bad person’ (p=0.001)
with a higher correlation in older children. As children get older and transition to primary school, the
expectations and pressure placed on these children especially in academic settings tend to increase
(173) which may result in children being compared to one another. Whether this is done by teachers,
parents or even amongst peers, it may cause children to feel as though they are not good enough and

has the potential to have a negative effect on their overall mental health (174).

The FPS-R, which similarly assesses pain or hurt on the same day as testing, showed significant and
moderate associations with the P/D dimension in both age-groups with no significant difference
between age-groups (p=0.115). As a result, this may suggest the same recall period allows for better

associations between instruments.

4.3.7. Test-retest reliability

Test-retest reliability of the IA was done in school-going children only as their health condition was
not expected to change while children from healthcare facilities were expected to experience changes
in their conditions and were not seen regularly enough to follow-up 48 hours later. The period
between initial testing and retesting was 48 hours as Marx et al. proved no significant difference
between two-days or two-weeks, as long as children are not able to remember their initial answers

but still understand the concept (26).

Children aged 5-7-years in this sample showed no systematic differences in test-retest reliability with
similar reliability reported by Canaway and Frew (2013) when using the EQ-5D-Y-3L-SC in children 6-
7-years (87) and in children from a similar South African population aged 8-12-years (102). At a
dimension level, when ranked in order of strongest to weakest associations compared to children aged
8-15-years, Mob ranked higher in this study, LAM and UA ranked similarly between studies while WSU

was ranked lower in this study (9), thus suggesting that physical health was more likely to remain

147



stable over time compared to emotional health. In relation to other studies in children 8-19-years from
the GenPop the dimension of WSU showed a significant agreement between initial testing and
retesting (p=<0.001) (2,16) but when assessed in children 8-19-years with acute and chronic
conditions, a significant agreement was only demonstrated in the group of children acute conditions
(9,98). While in this study, a stronger agreement was seen in the older group with a moderate test-
retest reliability (k=0.30, p<0.05) compared to a fair test-retest in the younger group (k=0.27, p<0.05).
P/D seemed to be more stable with moderate agreement on test-retest reliability in the 5-7-year-olds
and fair agreement in the 8-10-year-olds. Reasons for level of reporting was not taken at retesting

therefore only assumptions can be made regarding the instability in older children.

4.3.8. Cognitive debriefing

Difficulty with understanding the IA was low across both age-groups, although higher in the 5-7-year
group (15%) and higher when compared to a total of 7.1% of 6- and 7-year-olds who showed poor or
very poor understanding in a pilot study by Canaway and Frew (2013) who used the EQ-5D-Y-3L-SC
and CHU-9D (87). Of the total sample, there was only one child in the 5-7-year group who did not
understand any of the dimensions on the IA. All other children reported difficulty with certain words
or with certain dimensions. The most frequent reason for the difficulty in the 5-7-year group was that
it required a lot of thinking. This was most notable for the dimension of UA which may have been too
complex for the younger group due to the number of activities within the dimension and their recall
ability. A possible solution could be to identify the more common activities in which the child
participates in regularly to ensure better recall, therefore also ensuring the instrument is patient-
specific. The UA dimension was similarly seen as problematic by therapists assessing the EQ-5D-Y-3L
in children aged 8-15-years with acute illnesses (16). It may be helpful to identify activities which
children with acute illnesses may be able to participate in, for example reading a book, colouring,

interacting with other children in the ward, to ensure all health conditions are considered.

When considering inconsistencies across age-groups, the 5-7--year-old group showed more
inconsistencies (19%) compared to the 8-10-year-old group (10%) with the most reported in the Mob
and UA dimensions across both age-groups. Despite this, It is important to consider that Mob and UA
are not necessarily related ie. if Mob is affected, it should not be assumed that UA will be affected.
This was evident in the reasons reported for the inconsistency whereby most children reported that
they were still able to do their UA without necessarily being mobile for example, being wheelchair

bound due to a functional disability but still being able to interact and play with friends. As mentioned
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earlier, this is often referred to the disability paradox whereby children with chronic illness do not

always report problems with ADLs as they have often modified activities to suit them (17,29,30).

4.4, Conclusion

The EQ-5D-Y-3L-IA is valid and reliable for measuring health in children aged 5-7-years. The
performance of the measure was similar to children aged 8-10-years although there was more report
of problems with the dimension of LAM due developmental difficulty as younger children required
more help with dressing, including buttons and shoelaces. Further, there was some reported difficulty
with thinking about the dimensions in the younger age-group, most notably for UA which includes a
large number of examples and therefore, may be too complex for younger children to report on.
Adaptations to the dimensions of LAM and UA could improve the suitability of the EQ-5D-Y-3L to IAin

younger children.

The IA version is shown to be reliable and valid for measuring HRQol in children aged 5-7-years. The
performance of the measure showed similar validity and reliability as demonstrated for children aged
8-10-years with similar health conditions. Many of the differences noted between the age-groups can
be attributed to the developmental age of the child rather than a poor understanding of the concept
or an inability to rate their health. With appropriate adaptations to the LAM and UA dimensions, the
IA is recommended for routine use in younger children with and without health conditions to
accurately record their HRQoL therefore providing a valid and reliable alternative to proxy-report in
this age-group. In settings where safety in communities is in question, further explanations of the Mob
dimension referring to physical ability may be needed, especially in settings where safety is a concern.
While verbal explanations and prompts may be possible with the IA version, written explanations may

be warranted for the SC version to avoid this during self-complete as well.

Further studies are recommended to assess the |A in various geographical locations, from different

socioeconomic statuses and disease groups. Additionally, further research into the responsiveness of

the IA is recommended to determine its ability to detect change in paediatric health status over time.
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5. Final Conclusion and Recommendations

To conclude, the newly developed EQ-5D-Y-3L-IA version proved more suitable and preferrable
amongst children based on their literacy and showed no systematic differences when compared to
the EQ-5D-Y-3L SC version. This proves that the IA version can be used in various age-groups however,
keeping in mind the developmental ability of the child when administering the instrument.
Furthermore, the IA allows for the subjective report on HRQoL despite age and/or literacy skills but
rather, takes understanding of health into consideration to determine ability to self-report. Lastly, this
version, in addition to the Kiddy-KINDL and DISABKIDS-TAKE-6, aims to bridge the gap between the
number of proxy- and self-report instruments by expanding the pool of IA versions available to the

paediatric population.

5.1.Study limitations

The GenPop group was from the same geographical catchment area as the tertiary paediatric hospital
from where those with a health condition were recruited. The issues found, seemed to be reflective
of the GenPop, the results cannot be generalised to the greater Western Cape region as no data on
race, home language, or socioeconomic status were collected for comparison to the GenPop of the
Western Cape. Recruitment from the same geographical area attempted to ensure that the

socioeconomic background of the groups was similar.

In addition, COVID-19 and local government restrictions impacted recruitment of participants across
health conditions and recruitment was stopped earlier than anticipated due to the second wave of
COVID-19 in South Africa. More specifically, outpatient clinics were downscaled to prevent
overcrowding in waiting areas and to ensure social distancing. As a result, there was a smaller number
of children recruited in the chronic respiratory illness group. In addition, recruitment of inpatient
orthopaedic patients was affected as selective/non-emergency orthopaedic surgeries were reduced
or stopped according to level of restrictions in the Western Cape. Recruitment of children with
functional disabilities and GenPop was also largely affected by COVID-19 as special permission was
sought after to allow external persons onto school premises due to their own COVID-19 policies

despite the level of local government restrictions.

As there is no published utility value set available for South Africa, the recently published value set for

Slovenia was used and comparison was made to results using the Japanese value set, showing no
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difference in results between the two value sets. At the time of data collection only the Slovenian and
Japanese value sets were published. The utility value was used in this study as an indication of
composite performance of the EQ-5D-Y-3L-IA and SC descriptive system. However, these value sets
take into account societal-preferences and neither the Slovenian nor Japanese utility values are
reflective of the preferences in South Africa. For decision-making or application of these utility scores
the author would not recommend the use of either of these value sets until standardised methods are

recommended to determine which value set is more appropriate.

5.2.Recommendations for practice

Measuring HRQoL in the paediatric population has been emphasised throughout this study with a
large focus on the increase in interest in HRQoL in the paediatric population, the subjectivity of HRQoL
and how it allows health professionals to monitor the effectiveness of treatment plans/outcomes.
With this increase in interest, its subjectivity and ability to assist healthcare professionals, careful
consideration should be taken before deciding on which instrument should be utilised to ensure its
appropriateness and effectiveness in a given setting. In a clinical setting, where time is of the essence,
a quick and easy instrument should be chosen. Although the IA requires an interviewer, due to the
nature of its administration by means of a script, this instrument may be quick and easy enough for
most clinical settings. In the event of COVID-19, we have further seen an increase in the use of
telemedicine, thus the IA would be appropriate for completion during a telehealth consultation. It is
therefore recommended that HRQoL be routinely measured in all clinical settings where deemed
appropriate. For older children (8-years and older), it should not be assumed that they are able to self-
complete an instrument despite their age or the age-range stated by an instrument. On the other
hand, for younger children (5-7-years) who are not yet able to read, it should not be assumed that
they do not understand the concept of health, therefore proxy-report of HRQoL should not be the
default for all young children. It is imperative to assess children individually to determine the most
appropriate mode of administration when measuring HRQoL and thus ensuring that information

gathered, is done as subjectively as possible.

5.3.Recommendations for research

The IA version proved to be valid and reliable in young children and also interchangeable with the SC

version in older children. In research involving younger children, the option for self-report should be

encouraged and included in the form of either self-complete or interviewer-administration. The
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appropriate version of the instrument should be selected based on the literacy levels of the population

with further consideration to school policies in the setting.

The validity and reliability of the EQ-5D-Y-3L-IA in children 5-7-years is an important conclusion for the
research community as protocols can now be designed to include self-reported HRQoL in younger

children with less reliance on proxy-report.

Other researchers are encouraged to extend the age-range for self-report in future studies which
includes the EQ-5D-Y-3L-IA to allow further evidence generation on the performance of the measure
in this young age-group across different geographic locations, cultural groups and disease groups.
Furthermore, the responsiveness and inter-rater reliability of the EQ-5D-Y-3L-IA needs to be tested.
To allow for use in different cultural settings, cross-cultural validity is encouraged. Adaptation to the
wording of questions and activities included in dimensions should be considered to ensure
developmental appropriateness. Research into the recall ability using the newly developed five level
version should also be encouraged. Although, it is hypothesised that this may be more challenging for

the 5-7-year olds who struggled with the recall of all of the examples given for the dimension of UA.

Further research is also needed into the development of a South African value set for the EQ-5D-Y as

only two have been published thus far, a Slovenian and Japanese value set.

5.4.Recommendations for policies

The South African healthcare system is proposed to change to that of a National Health Insurance
(NHI) Fund which aims to ensure greater accessibility and equity of healthcare services for all South
Africans (175,176). The proposed NHI would be managed similarly to the National Health scheme used
in the United Kingdom which is guided by evidence-based guidelines from the NICE which, as
mentioned earlier, currently endorses the adult EQ-5D to be included in appraisals for health
technologies for decision-making (21). HRQoL is further used as an outcome measure in clinical
practice in this setting to motivate the need for clinical services. Currently, NICE is considering the
recommendation for a HRQoL measure for children (21). The Pharmaceutical Benefits Advisory
Committee in Australia is similarly contemplating the recommendation for a routine HRQolL
instrument for children within clinical trials between the ages of 2-18-years with children over the age
of 7-years expected to self-complete the instrument (177). As South Africa navigates the systems

within the NHI and considers evidence-based guidelines for decision-making and clinical outcome
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measure, it may be prudent to consider the systems used in other national health schemes. This study
provides further evidence on the validity and reliability of the EQ-5D-Y-3L-IA and SC versions in young
South African children which should be considered for recommendation for policy. However, mode of

administration should be determined individually based on ability rather than age.

5.5. Accessibility of research

A summary of the research findings was circulated to all healthcare facilities and schools involved in

the study (Appendix 30).

A child-friendly information sheet was created so that participants were able to access and understand

the conclusions reached, based on their responses on the questionnaires (Appendix 31).
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7. Appendices

Appendix 1: COSMIN Risk of Bias Checklist — EQ-5D-Y-3L

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

Very good Adequate Doubtful Inadequate Not Reference Notes

applica

ble
Box 1. PROM development
1a. PROM design (2,3,98,103,105,106,9,10,14,16,17,30

,59,83)

General design requirements
Is a clear description provided | Construct Construct Not
of the construct to be clearly notclearly Applica
measured? described described ble
Is the origin of the construct Origin of the Origin of the From adult
clear: was a theory, construct clear construct eq5d
conceptual not clear
framework or disease model
used or clear rationale
provided todefine the
construct to be measured?
Is a clear description .provided Target Target
of the target population for population populati
whichthe PROM was clearl_y onnot
developed? described clearly
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Is a clear description provided
of the context of use

described

Was the PROM development
study performed in a sample
representing the target
population for which the
PROM wasdeveloped?

Context of use
not
clearly described

Concept elicitation (relevance
and comprehensiveness)

Was an appropriate
qualitative data collection
method used toidentify
relevant items for a new
PROM?

Were skilled group
moderators/interviewers
used?

Assumable Doubtful whether | Study not

that the the study was performed in a

study was performed ina sample

performed sample representing

in a sample representing the | the target
representin target population | population

g the target (SKIP items 6-
population, 12)

butnot

clearly

described

Assumable Only quantitative | Method used
thatthe (survey) not

qualitative method(s) used appropriate or
method or doubtful not suitable for

was whether the the construct
appropriate | method was or study

and suitable | suitable for the population

forthe construct and

construct study population

and study

population,

butnot

clearly

described

Group Not clear if Not
moderators/ | group Applica
interviewers | moderators/ ble
had limited
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Were the group meetings or
interviews based on an
appropriatetopic or interview
guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

Was an appropriate approach
used to analyse the data?

Assumable
thatthe
approach
was
appropriate,
but not

Not clear what
approach was
used ordoubtful
whether the
approach was
appropriate

experience interviewers
or were weretrained
trained or group
specifically moderators/
for thestudy | interviewers
nottrained
and no
experience
Assumable Not clear if a Not
that the topic guide was Applica
topic or used or doubtful ble
interview if topic or
guide was interview guide
appropriate, | wasappropriate
but not or no guide
clearly
described
All group Assumable No recording Not
meetings or that allgroup and no notes applica
interviews meetings or ble
wererecorded | interviews
and were
transcribed recorded
verbatim and
transcribed
verbatim,
but not
clearly
described

Approach not
appropriate

172



Was at least part of the data
coded independently?

clearly

Was data collection continued
until saturation was reached?

For quantitative studies
(surveys): was the sample size

appropriate?

1b. Cognitive interview study

described
11-49% of Doubtful if two Only one
the data was | researchers were | researcher was
codedby at involved in the involvedin
least two codingor only 1- coding or no
researchers 10% of the data coding
independent | was coded by at
ly least two
researchers
independently
Assumable Doubtful whether | Evidence Not
that saturation was suggests that applica
saturation reached saturation was | ble
was reached not reached
50-99 30-49 <30 Not
applica
ble

or other pilot test

Was a cognitive interview
study or other pilot test

conducted?

General design requirements

Was the cognitive interview
study or other pilot test
performed ina sample
representing the target

population?

NO (SKIP
items 15-35
Assumable Doubtful whether | Study not
that the the study was performed in a
study was performed in a sample
performed sample representing
in a sample representing the | the target
representin target population | population
g the target
population,
butnot
clearly
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described

Comprehensibility

Were patients asked about
the comprehensibility of the

PROM?

Were all items tested in their

final form?

Not clear No (SKIP

(SK1IP standards 17-

standards 25)

17-25)

Assumable Not clear if all Items were not

thatall items
were tested

itemswere tested
in theirfinal form

tested in their
final form or

Was an
appropriate
qualitative
method used
for assessing
the
comprehensib
ility of the
PROM
instructions,
items,
response
options, and
recall period?

Was each item tested in an
appropriate number of

patients?

For qualitative studies

in their final itemswere not
form, but re- tested after
not clearly substantial
described adjustments
Assumable Only quantitative | Method used
that the (survey) method not
method was | (s) used or appropriate or
appropriate | doubtful whether | patients were
butnot the method was not asked
clearly appropriate or about the
described not clear if comprehensibil

patients were ity of the

asked about the items,

comprehensibilit | response

y of the items, options or

response options | recall period or

or recall period patients

or patients not

asked about the

comprehensibilit

y of the PROM

instructions
4-6 <4 or not clear
>30 <30 or not clear
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For quantitative (survey)
studies

Were skilled group
moderators/interviewers
used?

Were the group meetings or
interviews based on an
appropriatetopic or interview
guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

All group
meetings or
interviews
wererecorded
and
transcribed
verbatim

Group Not clear if Not
moderators/ | group Applica
interviewers | moderators/ ble
had limited interviewers
experience weretrained
or were or group
trained moderators/
specifically interviewers
for thestudy | not trained

and no

experience
Assumable Not clear if a Not
that the topic guide was Applica
topic or used or doubtful ble
interview if topic or
guide was interview guide
appropriate, | wasappropriate
but not or no guide
clearly
described
Assumable No recording Not
that allgroup and no notes applica
meetings or ble
interviews
were
recorded
and
transcribed
verbatim,
but not
clearly
described
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Was an appropriate approach
used to analyse the data?

Were at least two researchers
involved in the analysis?

Assumable
that the

Not clear what
approach was

Approach not
appropriate

Were problems regarding the
comprehensibility of the
PROMiinstructions, items,
response options, and recall
period appropriately
addressed by adapting the

PROM?

Comprehensiveness

approach used or doubtful

was whether the

appropriate, | approach was

but not appropriate

clearly

described

Assumable Not clear if two

that atleast researchers were

two included in the

researchers | analysis or only

were oneresearcher

involved in involvedin the

the analysis, | analysis

but not

clearly

described

Assumable Not clear if there | Problems not Not
thatthere were problems or | appropriately applica
were no doubtful if addressed or ble
problems or | problems were PROM was

that appropriately adapted but
problems addressed items were not

were re-tested after
appropriatel substantial

y addressed, adjustments

but not

clearly

described

Were patients asked about
the comprehensiveness of the

PROM?

NO or not clear
(SKIP
items 27-35)
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Was the final set of items
tested?

Was an
appropriate
method used
for assessing
the
comprehensiv
eness of the
PROM?

Was each item tested in an
appropriate number of
patients?

For qualitative studies

For quantitative (survey)
studies

Assumable Not clear if the
that the final | final set of items
set of items | was tested or the
was tested final set of items
but not was not tested or
clearly the set of items
described were not re-
tested after items
were removed or
added
Assumable Doubtful whether

that method
was
appropriate

the method was
appropriate or
methodused not

Were skilled group
moderators/interviewers
used?

but not appropriate

clearly

described or

only

guantitative

(survey)

method (s)

used

4-6 <4 or not clear

>30 <30 or not clear

Group Not clear if Not
moderators/ | group Applica
interviewers | moderators/ ble
had limited interviewers

experience weretrained

or were or group

trained moderators/

specifically interviewers

for thestudy | not trained
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Were the group meetings or
interviews based on an
appropriatetopic or interview
guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

Was an appropriate approach
used to analyse the data?

Were at least two researchers
involved in the analysis?

and no
experience

All group
meetings or
interviews
wererecorded
and
transcribed
verbatim

Assumable
that the
topic or
interview
guide was
appropriate,
but not
clearly
described
Assumable
that allgroup
meetings or
interviews
were
recorded
and
transcribed
verbatim,
but not
clearly
described

Assumable

Not clear if a
topic guide was
used or doubtful
if topic or
interview guide
wasappropriate
or no guide

Not clear what

Not
Applica
ble

No recording
and no notes

Not
applica
ble

Approach not

that the approach was appropriate
approach used or doubtful
was whether the
appropriate, | approach was
but not appropriate
clearly

described

Assumable Not clear if two
that atleast researchers were
two included in the
researchers | analysis or only
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were

oneresearcher

involved in involvedin the

the analysis, | analysis

but not

clearly

described
Were problems regarding the Assumable Not clear if there | Problems not Not
comprehensiveness of the that there were problems or | appropriately applica
PROM appropriately were doubtful if the addressed ble
addressed by adapting the problems or | problems were
PROM? that appropriately

problems addressed or

were PROM was

appropriatel | adapted but

y addressed | items were not

but not re-tested after

clearly substantial

described adjustments
Box 2 Content validity
2a. Asking patients about
relevance
Design requirements
Was an appropriate Only Not clear if Method used
method used to ask quantitative | patients were notappropriate
patients whether each (survey) asked whether or patients not
item is relevant for their method(s) each item is asked about
experience with the used or relevantor the relevance
condition? assumable doubtful whether | of all items

that the the method was

method was | appropriate

appropriate

but not

clearly

described
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Was each item tested in an
appropriate number of
patients?

For qualitative studies

For quantitative (survey)
studies

Were skilled group
moderators/interviewers
used?

Were the group meetings or
interviews based on an
appropriatetopic or interview
guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

All group
meetings or
interviews
wererecorded
and
transcribed
verbatim

4-6 <4 or not clear
>30 <30 or not clear
Group Not clear if Not
moderators/ | group Applica
interviewers | moderators/ ble
had limited interviewers
experience weretrained
or were or group
trained moderators/
specifically | interviewers
for thestudy | not trained

and no

experience
Assumable Not clear if a Not
that the topic guide was Applica
topic or used or doubtful ble
interview if topic or
guide was interview guide
appropriate, | wasappropriate
but not or no guide
clearly
described
Assumable No recording Not
that allgroup and no notes applica
meetings or ble
interviews
were
recorded
and
transcribed
verbatim,
but not
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clearly

described
Analyses
Was an appropriate approach Assumable Not clear what Approach not
used to analyse the data? that the approach was appropriate
approach used or doubtful
was whether the
appropriate, | approach was
but not appropriate
clearly
described
Were at least two researchers Assumable Not clear if two
involved in the analysis? that atleast researchers were
two included in the
researchers | analysis or only
were oneresearcher
involved in involvedin the
the analysis, | analysis
but not
clearly
described
2b. Asking patients about
comprehensiveness
Was an Only Doubtful whether | Method used
appropriate guantitative | the method was notappropriate
method used (survey) appropriate
for assessing method(s)
the used or
comprehensiv assumable
eness of the that the
PROM? method was
appropriate
but not
clearly
described

181




Was each item tested in an
appropriate number of
patients?

For qualitative studies

For quantitative (survey)
studies

Were skilled group
moderators/interviewers
used?

Were the group meetings or
interviews based on an
appropriatetopic or interview
guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

All group
meetings or
interviews
wererecorded
and
transcribed
verbatim

4-6 <4 or not clear
>30 <30 or not clear
Group Not clear if Not
moderators/ | group Applica
interviewers | moderators/ ble
had limited interviewers
experience weretrained
or were or group
trained moderators/
specifically | interviewers
for thestudy | nottrained
and no
experience
Assumable Not clear if a Not
that the topic guide was Applica
topic or used or doubtful ble
interview if topic or
guide was interview guide
appropriate, | wasappropriate
but not or no guide
clearly
described
Assumable No recording Not
that allgroup and no notes applica
meetings or ble
interviews
were
recorded
and
transcribed
verbatim,
but not

182



clearly
described

Analyses

Was an appropriate approach
used to analyse the data?

Assumable
that the
approach
was

Not clear what
approach was
used or doubtful
whether the

Approach not
appropriate

Were at least two researchers
involved in the analysis?

2c. Asking
patients
about
comprehensib
ility

Was an
appropriate
qualitative
method used
for assessing
the
comprehensib
ility of the
PROM

appropriate, | approach was

but not appropriate

clearly

described

Assumable Not clear if two

that atleast researchers were

two included in the

researchers | analysis or only

were oneresearcher

involved in involvedin the

the analysis, | analysis

but not

clearly

described

Assumable Only quantitative | Method used

that the (survey) method not

method was | (s) used or appropriate or

appropriate | doubtful whether | patients were

butnot the method was not asked

clearly appropriate or about the

described not clear if comprehensibil
patients were ity of the
asked about the items,

183



instructions,
items,
response
options, and
recall period?

comprehensibilit
y of the items,
response options
or recall period
or patients not
asked about the
comprehensibilit
y of the PROM
instructions

response
options or
recall period or
patients

Was each item tested in an
appropriate number of
patients?

For qualitative studies

For quantitative (survey)
studies

Were skilled group
moderators/interviewers
used?

Were the group meetings or
interviews based on an

appropriatetopic or interview

guide?

4-6 <4 or not clear
230 <30 or not clear
Group Not clear if
moderators/ | group
interviewers | moderators/
had limited interviewers
experience weretrained
or were or group
trained moderators/
specifically | interviewers
for thestudy | nottrained

and no

experience
Assumable Not clear if a Not
that the topic guide was Applica
topic or used or doubtful ble
interview if topic or
guide was interview guide
appropriate, | wasappropriate
but not or no guide
clearly
described
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Were the group meetings or All group
interviews recorded and meetings or
transcribed verbatim? interviews
wererecorded
and
transcribed
verbatim

Assumable

that allgroup

meetings or
interviews
were
recorded
and
transcribed
verbatim,
but not
clearly
described

Analyses

No recording
and no notes

Not
applica
ble

Was an appropriate approach
used to analyse the data?

Assumable
that the
approach
was
appropriate,
but not
clearly
described

Not clear what
approach was
used or doubtful
whether the
approach was
appropriate

Approach not
appropriate

Were at least two researchers
involved in the analysis?

Assumable
that atleast
two
researchers
were
involved in
the analysis,
but not
clearly
described

Not clear if two
researchers were
included in the
analysis or only
oneresearcher
involvedin the
analysis

2d. Asking
professionals
about
relevance
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Was an appropriate
method used to ask

professionals whether
each item is relevant for
the construct of interest?

Were professionals from all
relevant disciplines included?

Was each item tested in an
appropriate number of

patients?

For qualitative studies
For quantitative (survey)

studies

Analyses

Was an appropriate approach
used to analyse the data?

Only Not clear if Method used
guantitative | professionals not

(survey) were asked appropriate or
method(s) whether each professionals
used or item is relevant not asked
assumable or doubtful if the | about the
that the method was relevance of all
method was | appropriate items
appropriate

but not

clearly

described

Assumable Doubtful whether

that professionals

professional | fromall required

s fromall disciplines were

required included or

disciplines relevant

were professionals

included, werenot included

but not

clearly

described

4-6 <4 or not clear

>30 <30 or not clear

Assumable Not clear what Approach not
that the approach was appropriate
approach used or doubtful

was whether the

appropriate, | approach was

but not appropriate
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clearly

described
Were at least two researchers Assumable Not clear if two
involved in the analysis? that atleast researchers were
two included in the
researchers | analysis or only
were oneresearcher
involved in involvedin the
the analysis, | analysis
but not
clearly
described
2e. Asking professionals
about comprehensiveness
Design requirements
Was an appropriate Only Not clear if Method used
method used to for quantitative | professionals not
assessing (survey) were asked appropriate or
comprehensiveness of the method(s) whether each professionals
PROM? used or item is relevant not asked
assumable or doubtful if the | about the
that the method was relevance of all
method was | appropriate items
appropriate
but not
clearly
described
Were professionals from all Assumable Doubtful whether
relevant disciplines included? that professionals
professional | fromall required
s fromall disciplines were
required included or
disciplines relevant
were professionals
included, werenot included
but not
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clearly
described

Was each item tested in an
appropriate number of
patients?

For qualitative studies

For quantitative (survey)
studies

<4 or not clear
<30 or not clear

Analyses

Was an appropriate approach
used to analyse the data?

Assumable
that the
approach
was
appropriate,
but not
clearly
described

Not clear what
approach was
used or doubtful
whether the
approach was
appropriate

Approach not
appropriate

Were at least two researchers
involved in the analysis?

Assumable
that atleast
two

Not clear if two
researchers were
included in the

researchers | analysis or only
were oneresearcher
involved in involvedin the
the analysis, | analysis
but not
clearly
described
Box 3. Structural Validity — Not tested
Box 4. Internal Consistency
Does the scale consist of
effect indicators i.e. is it based
on a reflective model? Yes or
No
Design Requirements
Was an internal consistency Unclear Internal (106) Failed to
statistic calculated foreach whether consistency meet
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unidimensional scale or statistic scale or sub | statisticNOT acceptable
subscale separately? calculated for | scaleis calculated for 0.70
each unidimensio | each
unidimensiona | nal unidimensiona
| scale or I scale or sub
subscale scale
Statistical methods
For continuous scores: Was Cronbach’s Only item-total | No Cronbach’s | Not
Cronbach’s alpha oromega alpha, or correlations alpha and no Applicabl
calculated? Omega calculated item-total e
calculated correlations
calculated
For dichotomous scores: Was | Cronbach’s Only item-total | No Cronbach’s | Not
Cronbach’s alpha or KR-20 alpha or KR-20 correlations alpha or KR-20 | Applicabl
calculated? calculated calculated and no item- e
total
correlations
calculated
For IRT-based scores: Was SE(B) or SE(B) or Not
standard error of the theta(SE | reliability reliability Applicabl
(B)) or reliability coefficient of | coefficient coefficient NOT | e
estimated latent trait value calculated calculated
(index of (subject or item)
separation) calculated?
Other
Were there any important No other Other minor Other None
flaws in the design or important methodologica | important identified
methods of the study? methodologic | flaws in the methodological but further
al flaws in the design or flaws in the research is
design or execution of design or suggested
execution of the study execution of
the study the study

Box 5: Cross-cultural validity/Measurement invariance

Design requirements
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Were the samples similar for
relevant characteristics except
for thegroup variable?

Evidence
provided that
samples were
similar for
relevant
characteristics
except group

Stated (but
no evidence
provided)
that samples
were similar
for relevant
characteristi

Unclear whether
samples were
similar for
relevant
characteristics
exceptgroup
variable

Samples were
NOT similar for
relevant
characteristics
except group
variable

Over 30
languages,
VMC
process
described,
used
internationa

variable cs except lly
group
variable
Statistical Methods
Was an appropriate approach | A widely Assumable Not clear what Approach not Not
used to analyse the data? recognizedor that the approach was appropriate Applica
well justified approach used ordoubtful ble
approach was | was whether the
used appropriate, | approach was
but not appropriate
clearly
described
Was the sample size included Regression 150 subjects | 100 subjects per | < 100 subjects
in the analysis adequate? analysesor pergroup group pergroup
IRT/Rasch
based
analyses: 200
subjects per
group
MGCFA*: 7 5 times the 5 times the <5 times the
times the numberof numberof items number of
number of items and but <100 items
itemsand =100 | >100; OR 5-7
times the
number of
items but
<100

Other
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Were there any important
flaws in the design or
methods of the study?

No other
important
methodologic
al flaws in the
design or
execution of
the study

Other minor
methodological
flaws in the
design or
execution of the
study

Other
important
methodological
flaws in the
design or
execution of
the study

Box 6. Reliability

Design Requirements

Were patients stable in the Patients were | Assumable Unclear if Patients were 7 studies
interim period on the stable that patients | patients were NOT stable
construct to be measured? (evidence were stable stable
provided)
Was the time interval Time interval Doubtful whether | Time interval 2d-2w
appropriate? appropriate time interval was | NOT
appropriate appropriate
Were the test conditions Test Assumable Unclear if test Test conditions Not always
similar for the conditions that test conditions were were NOT stated
measurements? e.g. typeof were similar conditions similar similar
administration, environment, (evidence were similar
instructions provided)
Statistical methods
For Continuous scores: Was ICC calculated | ICC Pearson or No ICC or Not
an Intraclass correlation and model or calculated Spearman Pearson or Applica
coefficient (ICC) calculated? formula of the | but model or | correlation Spearman ble
ICC described | formula of coefficient correlations

the ICC not calculated calculated

described or | WITHOUT

optimal. evidence

Pearson or provided that no

Spearman systematic

correlation change has

calculated occurred WITH

with evidence that

evidence systematic

provided
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that no change has
systematic occurred
change has
occurred
For Kappa No kappa Not
dichotomous/nominal/ordinal | calculated calculated Applica
scores: Was kappa calculated? ble
For ordinal scores: Was a Weighted Unweighted Not
weighted kappa calculated? Kappa Kappa calculated Applica
Calculated or not described ble
For ordinal scores: Was the Weighting Weighting
weighting scheme described? | scheme scheme NOT
E.g. linear, quadratic described described
Other
Were there any other No other Other minor Other
important flaws in the design important important important
or statisticalmethods of the methodologi methodological methodological
study? cal flaws flaws
flaws
Box 7. Measurement error: absolute measures
Design requirements
Were patients stable in the Patients were | Assumable Unclear if Patients were
interim period on the stable that patients | patients were NOT stable
construct to be measured? (evidence were stable stable
provided)
Was the time interval Time interval Doubtful whether | Time interval
appropriate? appropriate time interval was | NOT
appropriate appropriate
Were the test conditions Test Assumable Unclear if test Test conditions
similar for the conditions that test conditions were were NOT
measurements? e.g. typeof were similar conditions similar similar
administration, environment, (evidence were similar
instructions provided)

Statistical methods
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SEM, SDC, or

Possible to

For continuous scores: Was SEM Not
the Standard Error of LOA calculated | calculate calculated Applic
Measurement (SEM), LoA from the based on able
Smallest Detectable data Cronbach’s
Change (SDC) or Limits of presented alpha, or on
Agreement (LoA) SDfrom
calculated? another
population

For dichotomous/ % positive % positive % agreement Not
nominal/ordinal scores: Was and negative agreement not calculated Applica
the percentage(positive and agreement calculated ble
negative) agreement calculated
calculated?
Other
Were there any other No other Other minor Other
important flaws in the design important important important
or statisticalmethods of the methodologi methodological methodological
study? cal flaws flaws

flaws
Box 8: Criterion Validity
Statistical Methods
For continuous scores: Were Correlations Correlations or | Not
correlations, or the area or AUC AUC NOT Applica
under the receiver operating calculated calculated ble
curve calculated?
For dichotomous scores: Were | Sensitivity and Sensitivity and | Not
sensitivity and specificity specificity specificity NOT | Applica
determined? calculated calculated ble
Other
Were there any important No other Other minor Other
flaws in the design or important methodological important
methods of the study? methodologic flaws in the methodological

al flaws in the design or flaws in the

design or execution of the design or

study
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execution of

the study
Box 9: Hypothesis testing for construct validity
9a. Comparison with other 7 studies
outcome measurement
instruments (convergent
validity)
Design requirements
Is it clear what the comparator Constructs
instrument(s) measure(s)? measured by the
comparator
instrument(s) is
not clear
Were the measurement Sufficient Some No
properties of the comparator measureme information on information
instrument(s) sufficient? nt properties | measurement on the
of the properties of the | measurement
comparator | comparator properties of
instrument(s | instrument(s) in the
) but not any study comparator
sure if these | population instrument(s),
apply to the OR evidence
study for
population insufficient
measurement
properties of
the
comparator
instrument(s)
Statistical methods
Was the statistical method Assumable Statistical Statistical
appropriate for the that method applied methodapplied
hypotheses to betested? statistical NOT optimal NOT
methodwas appropriate

appropriate
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Other

Were there any other No other Other minor Other
important flaws in the design important important important
or statisticalmethods of the methodologi methodological methodological
study? cal flaws flaws
flaws
9b. Comparison between 13 studies
subgroups (discriminative or
known-groups validity)
Design requirements
Was there adequate Adequate Adequate Poor description
description provided of description of | description of the important
important characteristics of the important | of most of characteristics of
the subgroups? characteristics | the the subgroups
of the important
subgroups characteristi
cs of the
subgroups
Statistical methods
Was the statistical method Statistical Assumable Statistical Statistical
appropriate for the method was that method applied methodapplied
hypotheses to betested? appropriate statistical NOT optimal NOT
methodwas appropriate
appropriate
Other
Were there any other No other Other minor Other
important flaws in the design important important important
or statisticalmethods of the methodologi methodological methodological
study? cal flaws flaws
flaws

Box 10: Responsiveness

10a. Criterion approach (ie.
comparison to a gold
standard)

Statistical Methods
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For continuous scores: Were Correlations Correlations or | Not (13)
correlations between change or Areaunder AUC NOT Applica
scores,or the area under the the ROC Curve calculated ble
Receiver Operator Curve (AUC)
(ROC) curve calculated? calculated
For dichotomous scales: Were | Sensitivity and Sensitivity and Not (23)
sensitivity and specificity specificity specificity NOT | Applica
(changedversus not changed) | calculated calculated ble
determined?
Other
Were there any other No other Other minor Other (13)
important flaws in the design important important important
or statisticalmethods of the methodologi methodological methodological
study? cal flaws flaws
flaws
10b. Construct approach (i.e.
hypotheses testing;
comparison with other
outcome measurement
instruments)
Is it clear what the comparator | Constructs Constructs (23) Compared
instrument(s) measure(s)? measured by measured by the to JAMAR
the comparator (disease-
comparator instrument(s) is specific)
instrument(s) not clear
is clear
Were the measurement Sufficient Sufficient Some NO (13)
properties of the comparator measurement | measureme | information on information
instrument(s) sufficient? properties of nt properties | measurement onthe
the of the properties of the | measurement
comparator comparator | comparator properties of
instrument(s) instrument(s | instrument(s) in the
ina ) but not any study comparator
population sure if these | population instrument(s)
similar tothe apply to the OR evidence
of poor
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study study quality of
population population comparator
instrument(s)
Statistical Methods
Was the statistical method Statistical Assumab Statistical Statistical (13)
appropriate for the methodwas le that method applied method
hypotheses to betested? appropriate statistical NOT optimal applied NOT
method appropriate
were
appropriate
Other
Were there any other No other Other minor Other (13)
important flaws in the design important important important
or statisticalmethods of the methodologi methodological methodological
study? cal flaws flaws
flaws
10c. Construct approach: (i.e.
hypotheses testing:
comparison between
subgroups)
Design requirements
Was an adequate description Adequate Adequate Poor or no (23)
provided of important description of | description descriptionof the
characteristicsof the the important | of most of important
subgroups? characteristic | the characteristics of
s of the important the subgroups
subgroups characterist
ics of the
subgroups
Statistical Methods
Was the statistical method Statistical Assumab Statistical Statistical (13)
appropriate for the methodwas le that method applied method
hypotheses to betested? appropriate statistica NOT optimal applied NOT
| method appropriate
was

appropriate
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Other

Were there any other No other Other minor Other (13)
important flaws in the design important important important
or statisticalmethods of the methodologi methodological methodological
study? cal flaws flaws
flaws
10d. Construct approach: (i.e. | No

hypotheses testing: before
and after intervention)

intervention
administered
therefore not
tested
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Appendix 2: COSMIN Risk of Bias Checklist — PedsQL

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

for which the PROM was
developed?

performed in
a sample

sample

representingthe

Very good Adequate Doubtful Inadequate Not Reference Notes
applicable
Box 1. PROM development
1a. PROM design (1,19,96,178,179)
(93)

General design requirements

Is a clear description provided of Construct not Not

the construct to be measured? clearly Applicable
described

Is the origin of the construct clear: Origin of the

was a theory, conceptual construct

framework or disease model used not clear

or clear rationale provided todefine

the construct to be measured?

Is a clear descripti(?n provide.d of Target

the target population for whichthe population

PROM was developed? not clearly
described

Is a clear description provided of Context of use not

the context of use clearly described

Was the PROM development study Assumable Doubtful whether Study not

performed in a sample that the study | the study was performed in a

representing the target population was performed ina sample
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Concept elicitation (relevance and
comprehensiveness)

representing

representing the

target population

Was an appropriate qualitative
data collection method used to
identify relevant items for a
new PROM?

Were skilled group
moderators/interviewers used?

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

the target target population (SKIP items 6-12)
population,
butnot clearly
described
Assumable Only quantitative Method used not
thatthe (survey) method(s) | appropriate or not
qualitative used or doubtful suitable for the
method was whether the construct or study
appropriate method was population
and suitable suitable for the
forthe construct and
construct and study population
study
population,
butnot clearly
described
Group Not clear if Not
moderators/ group Applicable
interviewers moderators/
had limited interviewers
experienceor weretrained or
were trained group
specifically for | moderators/
thestudy interviewers

nottrained and

no experience
Assumable Not clear if a topic Not
that the topic guide was used or Applicable
or interview doubtful if topic or
guide was interview guide

appropriate,

wasappropriate or
no guide
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Were the group meetings or
interviews recorded and
transcribed verbatim?

but not clearly

Was an appropriate approach used
to analyse the data?

Was at least part of the data coded
independently?

Was data collection continued until
saturation was reached?

For quantitative studies (surveys):
was the sample sizeappropriate?

described
All group Assumable No recording and Not
meetings or that allgroup no notes applicable
interviews were meetings or
recorded and interviews
transcribed were recorded
verbatim and
transcribed
verbatim, but
not clearly
described
Assumable that | Not clear what Approach not
the approach approach was used | appropriate
was ordoubtful
appropriate, whether the
but not clearly | approach was
described appropriate
11-49% of the | Doubtful if two Only one
data was researchers were researcher was
codedby at involved in the involvedin coding
least two codingor only 1- or no coding
researchers 10% of the data
independently | was coded by at
least two
researchers
independently
Assumable that | Doubtful whether Evidence suggests Not
saturation was | saturation was that saturation was | applicable
reached reached not reached
50-99 30-49 <30 Not
applicable

201




1b. Cognitive interview study or
other pilot test

Was a cognitive interview study or
other pilot test conducted?

General design requirements

Was the cognitive interview study
or other pilot test performed ina
sample representing the target
population?

NO (SKIP
items 15-35
Assumable Doubtful whether Study not
that the study | the study was performed in a
was performed in a sample

performed in

sample

representingthe

Comprehensibility

Were patients asked about the
comprehensibility of the PROM?

Were all items tested in their final
form?

a sample representing the target population
representing target population

the target

population,

butnot clearly

described

Not clear (SKIP | No (SKIP

standards 17- standards 17-

25) 25)

Assumable that | Not clear if all Items were not

all items were
tested in their
final form, but

itemswere tested
in theirfinal form

tested in their final
form or itemswere
not re- tested after

Was an appropriate
qualitative method
used for assessing
the
comprehensibility
of the PROM
instructions, items,
response options,
and recall period?

not clearly substantial
described adjustments
Assumable Only quantitative Method used not
that the (survey) method appropriate or
method was (s) used or patients were not

appropriate
butnot clearly
described

doubtful whether
the method was
appropriate or not
clear if patients
were asked about
the

asked about the
comprehensibility
of the items,
response options
or recall period or
patients

202



Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Were skilled group
moderators/interviewers used?

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

All group
meetings or
interviews were
recorded and

comprehensibility
of the items,
response options
or recall period or
patients not asked
about the
comprehensibility
of the PROM
instructions

4-6 <4 or not clear
230 <30 or not clear
Group Not clear if Not
moderators/ group Applicable
interviewers moderators/
had limited interviewers
experienceor | weretrained or
were trained group
specifically for moderators/
thestudy interviewers
not trained
and no
experience
Assumable Not clear if a topic Not
that the topic guide was used or Applicable
or interview doubtful if topic or
guide was interview guide
appropriate, wasappropriate or
but not clearly | no guide
described
Assumable No recording and Not
that allgroup no notes applicable
meetings or
interviews

were recorded
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Was an appropriate approach used

to analyse the data?

Were at least two researchers
involved in the analysis?

Were problems regarding the
comprehensibility of the PROM
instructions, items, response
options, and recall period
appropriately addressed by

adapting the PROM?

Comprehensiveness

Were patients asked about the
comprehensiveness of the PROM?

transcribed
verbatim

and
transcribed
verbatim, but
not clearly
described

Assumable
that the
approach was
appropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate

Assumable
that atleast
two
researchers
were involved
in the analysis,
but not clearly
described

Not clear if two
researchers were
included in the
analysis or only
oneresearcher
involvedin the
analysis

Assumable that
there were no
problems or
that problems
were
appropriately
addressed, but
not clearly
described

Not clear if there
were problems or
doubtful if
problems were
appropriately
addressed

Problems not
appropriately
addressed or
PROM was
adapted but items
were not re-tested
after substantial
adjustments

Not
applicable

NO or not clear
(SKIP
items 27-35)
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Was the final set of items tested?

Was an appropriate
method used for
assessing the
comprehensiveness
of the PROM?

Assumable
that the final
set of items
was tested but
not clearly
described

Not clear if the
final set of items
was tested or the
final set of items
was not tested or
the set of items
were not re-tested
after items were
removed or added

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Assumable that
method was
appropriate
but not clearly
described or

Doubtful whether
the method was
appropriate or
methodused not
appropriate

Were skilled group
moderators/interviewers used?

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

only
quantitative
(survey)
method (s)
used
4-6 <4 or not clear
>30 <30 or not clear
Group Not clear if Not
moderators/ group Applicable
interviewers moderators/
had limited interviewers
experienceor weretrained or
were trained group
specifically for | moderators/
thestudy interviewers
not trained
and no
experience
Assumable Not clear if a topic Not
that the topic guide was used or Applicable
or interview doubtful if topic or
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Were the group meetings or
interviews recorded and
transcribed verbatim?

All group
meetings or
interviews were
recorded and
transcribed
verbatim

Was an appropriate approach used
to analyse the data?

Were at least two researchers
involved in the analysis?

Were problems regarding the
comprehensiveness of the PROM
appropriately addressed by
adapting the PROM?

guide was
appropriate,
but not clearly

interview guide
wasappropriate or
no guide

described

Assumable No recording and Not
that allgroup no notes applicable
meetings or

interviews

were recorded

and

transcribed

verbatim, but

not clearly

described

Assumable Not clear what Approach not

that the approach was used | appropriate

approach was or doubtful

appropriate, whether the

but not clearly | approach was

described appropriate

Assumable Not clear if two

that atleast researchers were

two included in the

researchers analysis or only

were involved | oneresearcher

in the analysis, | involvedin the

but not clearly | analysis

described

Assumable Not clear if there Problems not Not
that there were problems or appropriately applicable
were problems | doubtful if the addressed

or that
problems were

problems were
appropriately
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appropriately addressed or
addressed but | PROM was
not clearly adapted but items
described were not re-tested
after substantial
adjustments
Box 2 Content validity
2a. Asking patients about (6)
relevance
Design requirements
Was an appropriate method Only Not clear if Method used not
used to ask patients whether quantitative patients were appropriate or
eachitem is relevant for their (survey) asked whether patients not asked
experience with the condition? method(s) each item is about the
used or relevantor relevance of all
assumable doubtful whether items
that the the method was
method was appropriate

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

appropriate
but not clearly

Were skilled group
moderators/interviewers used?

described

4-6 <4 or not clear

>30 <30 or not clear

Group Not clear if Not
moderators/ group Applicable
interviewers moderators/

had limited interviewers

experienceor
were trained
specifically for
thestudy

weretrained or
group
moderators/
interviewers
not trained
and no
experience
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Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

All group
meetings or
interviews were
recorded and
transcribed
verbatim

Assumable
that the topic
or interview
guide was
appropriate,
but not clearly
described

Assumable
that allgroup
meetings or
interviews
were recorded
and
transcribed
verbatim, but

Not clear if a topic
guide was used or
doubtful if topic or
interview guide
wasappropriate or
no guide

Not
Applicable
No recording and Not
no notes applicable

not clearly

described
Analyses
Was an appropriate approach used Assumable Not clear what Approach not
to analyse the data? that the approach was used | appropriate

Were at least two researchers
involved in the analysis?

approach was
appropriate,
but not clearly

or doubtful
whether the
approach was

described appropriate
Assumable Not clear if two
that atleast researchers were
two included in the
researchers analysis or only

were involved
in the analysis,
but not clearly
described

oneresearcher
involvedin the
analysis
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2b. Asking patients about (6)
comprehensiveness
Was an appropriate Only Doubtful whether Method used not
method used for quantitative the method was appropriate
assessing the (survey) appropriate
comprehensiveness method(s)used
of the PROM? or assumable

that the

method was

appropriate

but not clearly

described
Was each item tested in an
appropriate number of patients?
For qualitative studies
For quantitative (survey) studies 4-6 <4 or not clear

230 <30 or not clear
Were skilled group Group Not clear if Not
moderators/interviewers used? moderators/ group Applicable

interviewers moderators/

had limited interviewers

experienceor weretrained or

were trained group

Specifically for moderators/

thestudy interviewers

nottrained and
no experience

Were the group meetings or Assumable Not clear if a topic Not
interviews based on an appropriate that the topic guide was used or Applicable
topic or interview guide? or interview doubtful if topic or

guide was interview guide

appropriate, wasappropriate or

but not clearly | no guide

described
Were the group meetings or All group Assumable No recording and Not
interviews recorded and meetings or that allgroup no notes applicable
transcribed verbatim? interviews were meetings or
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recorded and
transcribed
verbatim

interviews
were recorded
and
transcribed
verbatim, but

not clearly

described
Analyses
Was an appropriate approach used Assumable Not clear what Approach not
to analyse the data? that the approach was used | appropriate

approach was
appropriate,
but not clearly

or doubtful
whether the
approach was

Were at least two researchers
involved in the analysis?

2c. Asking patients
about
comprehensibility

Was an appropriate
qualitative method
used for assessing
the
comprehensibility
of the PROM
instructions, items,

described appropriate
Assumable Not clear if two
that atleast researchers were
two included in the
researchers analysis or only
were involved | oneresearcher
in the analysis, | involvedin the
but not clearly | analysis
described
(6)
Assumable Only quantitative Method used not
that the (survey) method appropriate or
method was (s) used or patients were not

appropriate
butnot clearly
described

doubtful whether
the method was
appropriate or not
clear if patients
were asked about

asked about the
comprehensibility
of the items,
response options
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response options,
and recall period?

the or recall period or
comprehensibility patients

of the items,
response options
or recall period or
patients not asked
about the
comprehensibility
of the PROM
instructions

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 46 <4 or not clear
>30 <30 or not clear

Were skilled group Group Not clear if

moderators/interviewers used? moderators/ group
interviewers moderators/
had limited interviewers
experienceor weretrained or
were trained group
specifically for | moderators/
thestudy interviewers

nottrained and
no experience

Were the group meetings or Assumable Not clear if a topic Not
interviews based on an appropriate that the topic guide was used or Applicable
topic or interview guide? or interview doubtful if topic or

guide was interview guide

appropriate, wasappropriate or

but not clearly | no guide

described
Were the group meetings or All group Assumable No recording and Not
interviews recorded and meetings or that allgroup no notes applicable
transcribed verbatim? interviews were | meetings or

recorded and interviews

were recorded
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transcribed

and

verbatim transcribed
verbatim, but
not clearly
described
Analyses
Was an appropriate approach used Assumable Not clear what Approach not
to analyse the data? that the approach was used | appropriate

Were at least two researchers
involved in the analysis?

approach was
appropriate,
but not clearly

or doubtful
whether the
approach was

2d. Asking
professionals
about relevance

Was an appropriate method
used to ask professionals
whether each item is relevant
for the construct of interest?

described appropriate
Assumable Not clear if two
that atleast researchers were
two included in the
researchers analysis or only
were involved | oneresearcher
in the analysis, | involvedin the
but not clearly | analysis
described

(6)
Only Not clear if Method used not
quantitative professionals were | appropriate or
(survey) asked whether professionals not
method(s) each item is asked about the
used or relevant or relevance of all
assumable that | doubtful if the items
the method method was
was appropriate

appropriate
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but not clearly

described
Were professionals from all Assumable
relevant disciplines included? that

professionals
fromall
required
disciplines
were included,
but not clearly

Doubtful whether
professionals from
all required
disciplines were
included or
relevant
professionals were
not included

<4 or not clear
<30 or not clear

described
Was each item tested in an
appropriate number of patients?
For qualitative studies
For quantitative (survey) studies 4-6

>30
Analyses
Was an appropriate approach used Assumable
to analyse the data? that the

approach was
appropriate,
but not clearly

Not clear what
approach was used
or doubtful
whether the
approach was

Approach not
appropriate

described appropriate
Were at least two researchers Assumable Not clear if two
involved in the analysis? that atleast researchers were
two included in the
researchers analysis or only
were involved | oneresearcher
in the analysis, | involvedin the
but not clearly | analysis
described
2e. Asking professionals about (6)
comprehensiveness
Design requirements
Was an appropriate method Only Not clear if Method used not
used to for assessing quantitative professionals were | appropriate or
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comprehensiveness of the

PROM?

Were professionals from all
relevant disciplines included?

(survey)
method(s)
used or
assumable that
the method
was
appropriate
but not clearly

asked whether
each item is
relevant or
doubtful if the
method was
appropriate

professionals not
asked about the
relevance of all
items

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Analyses

Was an appropriate approach used

to analyse the data?

Were at least two researchers
involved in the analysis?

described

Assumable Doubtful whether

that professionals from

professionals all required

fromall disciplines were

required included or

disciplines relevant

were included, | professionals were

but not clearly | notincluded

described

4-6 <4 or not clear

>30 <30 or not clear

Assumable Not clear what Approach not
that the approach was used | appropriate

approach was
appropriate,
but not clearly

or doubtful
whether the
approach was

described appropriate
Assumable Not clear if two
that atleast researchers were
two included in the
researchers analysis or only

were involved
in the analysis,

oneresearcher
involvedin the
analysis
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but not clearly
described

Box 3. Structural Validity

Does the scale consist of effect
indicators, i.e. is it based on a
reflective model? Yes/No

Does the study concern
unidimensionality or structural
validity?

Statistical methods (180-182)
For CTT: Was exploratory or Confirmatory Exploratory No exploratory or Not 3 studies
confirmatory factor analysis factor analysis factor analysis confirmatory Applicable
performed? performed performed factoranalysis
performed
For IRT: Were IRT/Rasch: does the Chosen model Assumable Doubtful if the Chosen model Not
chosen model fit to the research fits wellto the that the chosen model fits doesnot fit to the Applicable

topic research chosen model well to the research question

question fits wellto the research question

research

guestion
FA: 7 times the FA: at least 5 FA: 5 times the FA: <5 times the
numberof items | times the number of items number of items
and 2100 number of but <100

items and

>100; OR at

least6 times

number of

items but <100
Rasch/1PL Rasch/1PL Rasch/lPL- models: Rasch/lPL models:

. models:100- 50-99 subjects <50 subjects

models: > ;
200 subjects 199 subjects
2PL parametric 2PL parametric | 2PL parametric IRT | 2PL parametric IRT
IRT models OR IRT models OR | models OR models OR
Mokken scale Mokkenscale Mokkenscale Mokken scale
analysis: > 1000 analysis: 500- analysis: 250- 499 analysis: < 250
subjects 999 subjects subjects subjects
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Other

Were there any other important
flaws in the design or statistical
methods of the study?

No other
important
methodological
flaws

Other minor
important
methodological
flaws

Other important
methodological
flaws

Box 4. Internal Consistency

Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No

(1)

Design Requirements

Was an internal consistency
statistic calculated foreach
unidimensional scale or subscale
separately?

Internal
consistency
statistic
calculated for
each
unidimensional
scale or subscale

Unclear
whether scale
or sub scale is
unidimensional

Internal
consistency
statisticNOT
calculated for each
unidimensional
scale or sub scale

Statistical methods

For continuous scores: Was Cronbach’s Only item-total No Cronbach’s Not
Cronbach’s alpha oromega alpha, or Omega correlations alpha and noitem- | Applicable
calculated? calculated calculated total correlations

calculated
For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not
Cronbach’s alpha or KR-20 or KR-20 correlations alpha or KR-20 and | Applicable
calculated? calculated calculated no item-total

correlations

calculated
For IRT-based scores: Was standard | SE(8) or SE(O) or reliability Not
error of the theta(SE (6)) or reliability coefficient NOT Applicable
reliability coefficient of estimated coefficient calculated
latent trait value (index of (subject | calculated
or item) separation) calculated?
Other
Were there any important flaws in No other Other minor Other important
the design or methods of the important methodological methodological

study?

methodological

flaws in the design

flaws in the design
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flaws in the
design or
execution of the
study

or execution of the
study

or execution of the
study

Box 5: Cross-cultural validity/Measu

rement invariance

Design requirements

Were the samples similar for
relevant characteristics except for
thegroup variable?

Evidence
provided that
samples were
similar for
relevant
characteristics
except group

Stated (but no
evidence
provided)that
samples were
similar for
relevant
characteristics

Unclear whether
samples were
similar for relevant
characteristics
exceptgroup
variable

Samples were NOT
similar forrelevant
characteristics
except group
variable

Over 30
languages,
VMC process
described

variable except group
variable
Statistical Methods
Was an appropriate approach used | A widely Assumable Not clear what Approach not Not
to analyse the data? recognizedor that the approach was used | appropriate Applicable
well justified approach was ordoubtful
approach was appropriate, whether the

used

but notclearly

approach was

described appropriate
Was the sample size included in the | Regression 150 subjects 100 subjects per < 100 subjects per
analysis adequate? analysesor pergroup group group
IRT/Rasch based
analyses: 200
subjects per
group
MGCFA*: 7 times | 5 times the 5 times the <5 times the
the number of numberof numberof items number of items
itemsand 2100 items and but <100
>100; OR 5-7
times the
number of

items but <100

Other
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Were there any important flaws in
the design or methods of the
study?

Box 6. Reliability

Other minor
methodological
flaws in the design
or execution of the
study

Other important
methodological
flaws in the design
or execution of the
study

Design Requirements

Were patients stable in the interim
period on the construct to be
measured?

Was the time interval appropriate?

Were the test conditions similar for
the measurements? e.g. typeof
administration, environment,
instructions

(115)

Assumable
that patients
were stable

Unclear if patients
were stable

Patients were NOT
stable

Test conditions
were similar
(evidence
provided)

Statistical methods

For Continuous scores: Was an
Intraclass correlation coefficient
(ICC) calculated?

Doubtful whether
time interval was
appropriate

Time interval NOT
appropriate

Unclear if test
conditions were
similar

Test conditions
were NOT similar

ICC calculated
but model or
formula of the
ICC not
described or
optimal.
Pearson or
Spearman
correlation
calculated with
evidence
provided that
no systematic
change has
occurred

Pearson or
Spearman
correlation
coefficient
calculated
WITHOUT evidence
provided that no
systematic change
has occurred WITH
evidence that
systematic change
has occurred

No ICC or Pearson
or Spearman
correlations
calculated

Not
Applicable
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For dichotomous/nominal/ordinal Kappa calculated No kappa Not
scores: Was kappa calculated? calculated Applicable
For ordinal scores: Was a weighted | Weighted Kappa Unweighted Kappa Not
kappa calculated? Calculated calculated or not Applicable
described

For ordinal scores: Was the Weighting Weighting
weighting scheme described? E.g. scheme scheme NOT
linear, quadratic described described
Other
Were there any other important No other Other minor Other important
flaws in the design or statistical important important methodological
methods of the study? methodological methodological flaws

flaws flaws
Box 7. Measurement error: absolute measures
Design requirements
Were patients stable in the interim | Patients were Assumable Unclear if patients | Patients were NOT
period on the construct to be stable (evidence | that patients were stable stable
measured? provided) were stable
Was the time interval appropriate? | Time interval Doubtful whether Time interval NOT

appropriate time interval was appropriate

appropriate

Were the test conditions similar for | Test conditions Assumable Unclear if test Test conditions
the measurements? e.g. typeof were similar that test conditions were were NOT similar
administration, environment, (evidence conditions similar
instructions provided) were similar
Statistical methods
For continuous scores: Was the SEM, SDC, or Possible to SEM calculated Not
Standard Error of Measurement LOA calculated calculate LoA based on Applicable

(SEM), Smallest Detectable
Change (SDC) or Limits of
Agreement(LoA) calculated?

from the data
presented

Cronbach’s alpha,
or on SDfrom
another
population
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For dichotomous/ nominal/ordinal | % positive and % positive % agreement not Not
scores: Was the percentage negative agreement calculated Applicable
(positive and negative) agreement agreement calculated
calculated? calculated
Other
Were there any other important No other Other minor Other important
flaws in the design or statistical important important methodological
methods of the study? methodological methodological flaws
flaws flaws
Box 8: Criterion Validity
Statistical Methods
For continuous scores: Were Correlations or Correlations or Not
correlations, or the area under the | AUC calculated AUC NOT Applicable
receiver operating curve calculated
calculated?
For dichotomous scores: Were Sensitivity and Sensitivity and Not
sensitivity and specificity specificity specificity NOT Applicable
determined? calculated calculated
Other
Were there any important flaws in No other Other minor Other important
the design or methods of the important methodological methodological
study? methodological flaws in the design | flaws in the design
flaws in the or execution of the | or execution of the
design or study study

execution of the
study

Box 9: Hypothesis testing for construct validity

9a. Comparison with other
outcome measurement
instruments (convergent validity)

(70)

Design requirements

Is it clear what the comparator
instrument(s) measure(s)?

Constructs
measured by the
comparator
instrument(s) is
clear

Constructs
measured by the
comparator
instrument(s) is
not clear
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Were the measurement properties
of the comparatorinstrument(s)
sufficient?

Statistical methods

Was the statistical method
appropriate for the hypotheses to
betested?

Other

Were there any other important
flaws in the design or statistical
methods of the study?

9b. Comparison between
subgroups (discriminative or
known-groups validity)

Sufficient Some information No information
measurement | onmeasurement on the
properties of properties of the measurement
the comparator properties of the
comparator instrument(s) in comparator
instrument(s) any study instrument(s), OR
but not sure if | population evidence for
these apply to insufficient
the study measurement
population properties of the
comparator
instrument(s)
Assumable Statistical method | Statistical method
that statistical | applied NOT applied NOT
methodwas optimal appropriate
appropriate
Other minor Other important
important methodological

methodological
flaws

flaws

Design requirements

Was there adequate description
provided of important
characteristics of the subgroups?

Statistical methods

Adequate
description of
most of the
important
characteristics
of the
subgroups

Poor description of
the important
characteristics of
the subgroups
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Was the statistical method Statistical Assumable Statistical method Statistical method

appropriate for the hypotheses to method was that statistical | applied NOT applied NOT

betested? appropriate methodwas optimal appropriate
appropriate

Other

Were there any other important No other Other minor Other important

flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 10: Responsiveness

10a. Criterion approach (ie. (77) 1 study — no

comparison to a gold standard) intervention,
just initial
testing and
follow-up

Statistical Methods

For continuous scores: Were Correlations or Correlations or Not
correlations between change Areaunder the AUC NOT Applicable
scores,or the area under the ROC Curve (AUC) calculated

Receiver Operator Curve (ROC) calculated

curve calculated?

For dichotomous scales: Were Sensitivity and Sensitivity and Not
sensitivity and specificity (changed | specificity specificity NOT Applicable
versus not changed) determined? calculated calculated

Other

Were there any other important No other Other minor Other important

flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

10b. Construct approach (i.e.
hypotheses testing; comparison
with other outcome measurement
instruments)

Is it clear what the comparator
instrument(s) measure(s)?

Constructs
measured by the
comparator

Constructs
measured by the
comparator
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instrument(s) is

Were the measurement properties

of the comparatorinstrument(s)
sufficient?

Statistical Methods

Was the statistical method
appropriate for the hypotheses to
betested?

Other

Were there any other important
flaws in the design or statistical
methods of the study?

not clear
Sufficient Some information NO information
measurement | onmeasurement onthe
properties of properties of the measurement
the comparator properties of the
comparator instrument(s) in comparator
instrument(s) any study instrument(s) OR
but not sure if | population evidence of poor
these apply to quality of
the study comparator
population instrument(s)
Assumable Statistical method | Statistical
that applied NOT methodapplied
statistical optimal NOT
method appropriate
were
appropriate
Other minor Other important
important methodological

methodological
flaws

flaws

10c. Construct approach: (i.e.
hypotheses testing: comparison
between subgroups)

Design requirements

Was an adequate description
provided of important
characteristicsof the subgroups?

Adequate
description of
most of the
important
characteristics
of the
subgroups

Poor or no
descriptionof the
important
characteristics of
the subgroups

Statistical Methods
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Was the statistical method Statistical Assumable Statistical method Statistical
appropriate for the hypotheses to methodwas that applied NOT methodapplied
betested? appropriate statistical optimal NOT

method appropriate

was

appropriate
Other
Were there any other important No other Other minor Other important
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

10d. Construct approach: (i.e.
hypotheses testing: before and
after intervention)

No intervention
administered
therefore not
tested
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Appendix 3: COSMIN Risk of Bias Checklist — HUI3

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

for which the PROM was
developed?

target population

performed in
a sample

sample

representingthe

Very good Adequate Doubtful Inadequate Not Reference Notes
applicable
Box 1. PROM development
1a. PROM design
General design requirements
Is a clear description provided of Construct clearly Construct not Not (79,86,104,183,184)
the construct to be measured? described clearly Applicable
described
Is the origin of the construct clear: Origin of the Origin of the (79,86,104,183,184) | From original
was a theory, conceptual construct clear construct HUI
framework or disease model used not clear
or clear rationale provided todefine
the construct to be measured?
Is a clear description provided of Target T (79,86,104,183,184) | Various
. . arget -
the target population for whichthe | population population paediatric
PROM was developed? clearly described not clearly populations
described
Is a clear description provided of Context of use Context of use (79,86,104,183,184) | Health-
the context of use clearly described not related
clearly described quality of life
Was the PROM development study | Study performed | Assumable Doubtful whether | Study not (79,86,104,183,184)
performed in a sample in a sample that the study | the study was performed in a
representing the target population | representing the | was performed ina sample
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Concept elicitation (relevance and
comprehensiveness)

representing
the target
population,
butnot clearly
described

representing the
target population

target population
(SKIP items 6-12)

Was an appropriate qualitative
data collection method used to
identify relevant items for a
new PROM?

Widely
recognized or
well justified
qualitative
methodused,

construct and

suitable for the

study

population
Were skilled group Skilled group
moderators/interviewers used? moderators/

interviewersused

Group
moderators/
interviewers
had limited
experienceor
were trained
specifically for

thestudy
Were the group meetings or Appropriate Assumable
interviews based on an appropriate | topic or that the topic
topic or interview guide? interview guide or interview

Only quantitative
(survey)
method(s) used
or doubtful
whether the
method was
suitable for the
construct and
study population

Method used not (79,86,104,183,184)
appropriate or
not suitable for
the construct or
study population
Not (79,86,104,183,184) | Health
Applicable professionals
involved but
not clear if
they were
trained for
HUI
SC version
used
therefore
?need for
interviewer
Not (79,86,104,183,184)
Applicable
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guide was
appropriate,
but not clearly

described
Were the group meetings or All group Assumable
interviews recorded and meetings or that allgroup
transcribed verbatim? interviews were meetings or
recorded and interviews

Was an appropriate approach used
to analyse the data?

transcribed
verbatim

were recorded
and
transcribed
verbatim, but
not clearly
described

Assumable
thatthe
approach was
appropriate,
but not clearly
described

Not clear what
approach was
used ordoubtful
whether the
approach was
appropriate

Was at least part of the data coded | At least 50% of 11-49% of the

independently? thedata was data was
coded byat least | codedby at
two researchers least two
independently researchers

independently

Was data collection continued until | Evidence Assumable

saturation was reached? providedthat thatsaturation
saturation was was reached
reached

Doubtful whether
saturation was
reached

No recording and
no notes

Not
applicable

(79,86,104,183,184)

Approach not
appropriate

(79,86,104,183,184)

Only one
researcher was
involvedin coding
or no coding

(79,86,104,183,184)

Evidence
suggests that
saturation was
not reached

Not
applicable
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For quantitative studies (surveys): >100 50-99 30-49 <30 Not (79,86,104,183,184)
was the sample sizeappropriate? applicable

1b. Cognitive interview study or

other pilot test

Was a cognitive interview study or | YES NO (SKIP (79,86,104,183,184)
other pilot test conducted? items 15-35

General design requirements

Was the cognitive interview study Study performed | Assumable Doubtful whether | Study not

or other pilot test performed ina in a sample that the study | the study was performed in a

sample representing the target representing the | was performed in a sample

population?

target population

performed in
a sample
representing
the target
population,
butnot clearly
described

sample
representing the
target population

representingthe
target population

Comprehensibility

Were patients asked about the YES Not clear (SKIP | No (SKIP
comprehensibility of the PROM? standards 17- standards 17-
25) 25)
Were all items tested in their final All items were Assumable Not clear if all Items were not

form?

tested in their

thatall items

itemswere tested

tested in their

finalform were tested in | in theirfinal form | final form or
their final itemswere not
form, but not re- tested after
clearly substantial
described adjustments
Was an appropriate Widely Assumable Only quantitative | Method used not
qualitative method recognized or that the (survey) method appropriate or
used for assessing well justified method was (s) used or patients were not

the
comprehensibility
of the PROM

qualitative
method used

appropriate
butnot clearly
described

doubtful whether
the method was
appropriate or

asked about the
comprehensibility
of the items,
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instructions, items,
response options,
and recall period?

not clear if
patients were
asked about the
comprehensibility
of the items,
response options
or recall period or
patients not
asked about the
comprehensibility
of the PROM
instructions

response options
or recall period or
patients

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
250 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers moderators/
had limited interviewers
experienceor weretrained
were trained or group
specifically for | moderators/
thestudy interviewers
not trained
and no
experience
Were the group meetings or Appropriate Assumable Not clearif a Not
interviews based on an appropriate | topic or that the topic topic guide was Applicable
topic or interview guide? interview guide or interview used or doubtful
guide was if topic or

appropriate,
but not clearly
described

interview guide
wasappropriate
or no guide
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Were the group meetings or All group Assumable Not clear if all No recording and | Not
interviews recorded and meetings or that allgroup group meetings no notes applicable
transcribed verbatim? interviews were meetings or or interviews
recorded and interviews were recorded
transcribed were recorded | and transcribed
verbatim and verbatimor
transcribed recordings not
verbatim, but transcribed
not clearly verbatim or only
described notes were made
during the group
meetings/
interviews
Was an appropriate approach used | A widely Assumable Not clear what Approach not
to analyse the data? recognized or that the approach was appropriate
well justified approach was used or doubtful
approach was appropriate, whether the
used but not clearly | approach was
described appropriate
Were at least two researchers At least two Assumable Not clear if two
involved in the analysis? researchers that atleast researchers were
involved in the two included in the
analysis researchers analysis or only
were involved | oneresearcher
in the analysis, | involvedin the
but not clearly | analysis
described
Were problems regarding the No problems Assumable Not clear if there | Problems not Not
comprehensibility of the PROM found or thatthere were | were problems or | appropriately applicable
instructions, items, response problems no problems or | doubtful if addressed or
options, and recall period appropriately that problems | problems were PROM was
appropriately addressed by addressed and were appropriately adapted but
adapting the PROM? PROM was appropriately addressed items were not
adapted and re- addressed, but re-tested after
tested if not clearly substantial
necessary described adjustments
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Comprehensiveness

Were patients asked about the YES NO or not clear
comprehensiveness of the PROM? (SKIP
items 27-35)
Was the final set of items tested? The final set of Assumable Not clear if the
items was tested | that the final final set of items
set of items was tested or the
was tested but | final set of items
not clearly was not tested or
described the set of items
were not re-
tested after items
were removed or
added
Was an appropriate Widely Assumable Doubtful whether
method used for recognized that method the method was

assessing the
comprehensiveness
of the PROM?

method used

was
appropriate
but not clearly
described or

appropriate or
methodused not
appropriate

only
quantitative
(survey)
method (s)
used
Was each item tested in an
appropriate number of patients?
For qualitative studies
For quantitative (survey) studies 27 4-6 <4 or not clear
>50 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers moderators/
had limited interviewers

experienceor
were trained
specifically for
thestudy

weretrained
or group

moderators/
interviewers
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not trained

and no
experience
Were the group meetings or Appropriate Assumable Not clear if a Not
interviews based on an appropriate | topic or that the topic topic guide was Applicable
topic or interview guide? interview guide or interview used or doubtful
guide was if topic or
appropriate, interview guide
but not clearly | wasappropriate
described or no guide
Were the group meetings or All group Assumable Not clear if all No recording and | Not
interviews recorded and meetings or that allgroup group meetings no notes applicable
transcribed verbatim? interviews were meetings or or interviews
recorded and interviews were recorded
transcribed were recorded | and transcribed
verbatim and verbatimor
transcribed recordings not
verbatim, but transcribed
not clearly verbatim or only
described notes were made
during the group
meetings/
interviews
Was an appropriate approach used | A widely Assumable Not clear what Approach not
to analyse the data? recognized or that the approach was appropriate

well justified
approach was
used

approach was
appropriate,
but not clearly

used or doubtful
whether the
approach was

described appropriate
Were at least two researchers At least two Assumable Not clear if two
involved in the analysis? researchers that atleast researchers were
involved in the two included in the
analysis researchers analysis or only

were involved
in the analysis,

oneresearcher
involvedin the
analysis
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but not clearly

described
Were problems regarding the No problems Assumable Not clear if there | Problems not Not
comprehensiveness of the PROM found or that there were problems or | appropriately applicable
appropriately addressed by problems were were problems | doubtful if the addressed
adapting the PROM? appropriately or that problems were
addressed and problems were | appropriately
PROM adapted appropriately addressed or
and re-tested if addressed but | PROM was
necessary not clearly adapted but
described items were not
re-tested after
substantial
adjustments
Box 2 Content validity — Not tested
Box 3. Structural Validity — Not tested
Box 4. Internal Consistency
Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No
Design Requirements Systemic
review
Was an internal consistency Internal Unclear Internal (79) =0/71-0/79
statistic calculated foreach consistency whether scale | consistency =0.51
unidimensional scale or subscale statistic or sub scaleis | statisticNOT
separately? calculated for unidimensional | calculated for
each each
unidimensional unidimensional
scale or subscale scale or sub scale
Statistical methods
For continuous scores: Was Cronbach’s Only item-total No Cronbach’s Not (79)
Cronbach’s alpha oromega alpha, or Omega correlations alpha and no Applicable
calculated? calculated calculated item-total
correlations
calculated
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For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not
Cronbach’s alpha or KR-20 or KR-20 correlations alpha or KR-20 Applicable
calculated? calculated calculated and no item-total
correlations
calculated
For IRT-based scores: Was standard | SE(8) or SE(8) or reliability | Not
error of the theta(SE (6)) or reliability coefficient NOT Applicable
reliability coefficient of estimated coefficient calculated
latent trait value (index of (subject | calculated
or item) separation) calculated?
Other
Were there any important flaws in No other Other minor Other important (79)
the design or methods of the important methodological methodological
study? methodological flaws in the flaws in the
flaws in the design or design or
design or execution of the execution of the
execution of the study study
study
Box 5: Cross-cultural validity/Measurement invariance
Design requirements
Were the samples similar for Evidence Stated (but no | Unclear whether | Samples were (79) Over 35
relevant characteristics except for provided that evidence samples were NOT similar for languages
thegroup variable? samples were provided)that similar for relevant
similar for samples were relevant characteristics Origin -
relevant similar for characteristics except group English
characteristics relevant exceptgroup variable
except group characteristics | variable
variable except group
variable
Statistical Methods
Was an appropriate approach used | A widely Assumable Not clear what Approach not Not (79)
to analyse the data? recognizedor that the approach was appropriate Applicable

well justified
approach was
used

approach was
appropriate,
but notclearly
described

used ordoubtful
whether the
approach was
appropriate
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Was the sample size included in the | Regression 150 subjects 100 subjects per (79)
analysis adequate? analysesor pergroup group
IRT/Rasch based
analyses: 200
subjects per
group
MGCFA*: 7 times | 5 times the 5 times the (79)
the number of numberof numberof items
itemsand 2100 items and but <100
2100; OR 5-7
times the
number of
items but <100
Other
Were there any important flaws in Other minor Other important
the design or methods of the methodological methodological
study? flaws in the flaws in the
design or design or
execution of the execution of the
study study
Box 6. Reliability
Design Requirements
Were patients stable in the interim | Patients were Assumable Patients were (79)
period on the construct to be stable (evidence | that patients NOT stable
measured? provided) were stable
Was the time interval appropriate? Doubtful whether | Time interval (79) =2-week
time interval was | NOT appropriate period
appropriate =3-month
retest period
also found
acceptable
=1-month

Were the test conditions similar for

the measurements? e.g. typeof

Test conditions
were similar

Assumable
that test

Test conditions
were NOT similar
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administration, environment,
instructions

(evidence
provided)

conditions
were similar

Statistical methods

For Continuous scores: Was an ICC calculated ICC calculated Pearson or No ICC or Not (79) =0.75 (95% ClI
Intraclass correlation coefficient and model or but model or Spearman Pearson or Applicable 0.65,0.83)
(ICC) calculated? formula of the formula of the | correlation Spearman =0.81 (95% Cl
ICC described ICC not coefficient correlations 0.66, 0.90)
described or calculated calculated =0.77
optimal. WITHOUT
Pearson or evidence
Spearman provided that no
correlation systematic
calculated with | change has
evidence occurred WITH
provided that evidence that
no systematic | systematic
change has change has
occurred occurred
For dichotomous/nominal/ordinal Kappa calculated No kappa Not (79)
scores: Was kappa calculated? calculated Applicable
For ordinal scores: Was a weighted | Weighted Kappa Unweighted Not (79)
kappa calculated? Calculated Kappa calculated Applicable
or not described
For ordinal scores: Was the Weighting Weighting (79)
weighting scheme described? E.g. scheme scheme NOT
linear, quadratic described described
Other
Were there any other important No other Other minor Other important (79)
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 7. Measurement error: absolute measures — Not tested

Box 8: Criterion Validity — Not tested

Box 9: Hypothesis testing for construct validity
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9a. Comparison with other
outcome measurement
instruments (convergent validity)

Design requirements

Is it clear what the comparator
instrument(s) measure(s)?

Were the measurement properties
of the comparatorinstrument(s)
sufficient?

Statistical methods

Was the statistical method
appropriate for the hypotheses to
betested?

Other

Were there any other important
flaws in the design or statistical
methods of the study?

Constructs (86,104,183,184) David- SF6D,
measured by the BDI-II, CClI
comparator Morrow-
instrument(s) is HUI2vs3
not clear Maddigan-
CHR,
HUI2,HUI3
Speechley-
healthcare
resource,
HUI3
Sufficient Some No information (86,104,183,184)
measurement | information on on the
properties of measurement measurement
the properties of the | properties of
comparator comparator the comparator
instrument(s) instrument(s) in instrument(s),
but not sure if | any study OR evidence for
these apply to | population insufficient
the study measurement
population properties of
the comparator
instrument(s)
Assumable Statistical Statistical (86,104,183,184)
that statistical | method applied methodapplied
methodwas NOT optimal NOT appropriate
appropriate
Other minor Other important (86,104,183,184)
important methodological

flaws
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flaws

methodological
flaws

9b. Comparison between
subgroups (discriminative or
known-groups validity)

Design requirements

Was there adequate description Adequate Adequate Poor description (86)
provided of important description of description of of the important
characteristics of the subgroups? the important most of the characteristics of
characteristics of | important the subgroups
the subgroups characteristics
of the
subgroups
Statistical methods
Was the statistical method Statistical Assumable Statistical Statistical (86)
appropriate for the hypotheses to method was that statistical | method applied methodapplied
betested? appropriate methodwas NOT optimal NOT appropriate
appropriate
Other
Were there any other important No other Other minor Other important (86)
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 10: Responsiveness — Not tested
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Appendix 4: COSMIN Risk of Bias Checklist — Kiddy-KINDL

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

PROM wasdeveloped?

sample
representing

sample

representingthe

Very good Adequate Doubtful Inadequate Not Reference/s | Notes
applicable
Box 1. PROM development
1a. PROM design
General design requirements
Is a clear description provided of the Construct not (100,113)
construct to be measured? clearly
described
Is the origin of the construct clear: Origin of the (100,113)
was a theory, conceptual construct
framework or disease model used or not clear
clear rationale provided todefine the
construct to be measured?
Is a clear description provided of the Target (100,113)
target population for whichthe population
PROM was developed? not clearly
described
Is a clear description provided of the Context of use (100,113) Control vs
context of use not condition
clearly described group
Was the PROM development study Assumable that | Doubtful whether | Study not (100,113)
performed in a sample representing the study was the study was performed in a
the target population for which the performed in a performed ina sample
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Concept elicitation (relevance and
comprehensiveness)

target population
(SKIP items 6-12)

representing the
target population

the target
population, but
not clearly
described

Was an appropriate qualitative
data collection method used to
identify relevant items for a new
PROM?

Widely
recognized or
well justified
qualitative
methodused,
suitable for the
construct and
study population

Were skilled group
moderators/interviewers used?

Skilled group
moderators/
interviewersused

Method used not
appropriate or not
suitable for the
construct or study
population

Only quantitative
(survey) method(s)
used or doubtful
whether the
method was
suitable for the
construct and
study population

Group
moderators/
interviewers
had limited
experienceor
were trained
specifically for
thestudy

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Appropriate topic
or interview guide

Not (113)
Applicable

Assumable that
the topic or
interview guide
was
appropriate,but
not clearly
described

Not (113)
Applicable
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Were the group meetings or
interviews recorded and transcribed
verbatim?

Was an appropriate approach used
to analyse the data?

Was at least part of the data coded
independently?

All group
meetings or
interviews were
recorded and
transcribed
verbatim

At least 50% of
thedata was
coded byat least
two researchers
independently

Assumable that
allgroup
meetings or
interviews were
recorded and
transcribed
verbatim, but
not clearly
described

Assumable that
the approach
was
appropriate, but
not clearly
described

11-49% of the
data was coded
by at least two
researchers
independently

Was data collection continued until
saturation was reached?

Evidence provided
that saturation
was reached

Assumable that
saturation was
reached

researcher was
involvedin coding
or no coding

Doubtful whether

saturation was
reached

Evidence suggests
that saturation
was not reached

No recording and Not (113) Not
no notes applicable mentioned
Not clear what Approach not (100,113) Cronbach’s
approach was used | appropriate alpha
ordoubtful Mann-
whether the Whitney U
approach was Kruskal-Wallis
appropriate The Wilcoxon
test
Spearman
correlation
Only one (100,113)

(100,113)
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For quantitative studies (surveys): >100 50-99 30-49 <30 Not (100,113)
was the sample sizeappropriate? applicable

1b. Cognitive interview study or

other pilot test

Was a cognitive interview study or YES NO (SKIP

other pilot test conducted? items 15-35

General design requirements

Was the cognitive interview study Study performed Assumable that | Doubtful whether | Study not

or other pilot test performed ina in a sample the study was the study was performed in a

sample representing the target representing the performed in a performed in a sample

population?

target population

sample
representing
the target
population, but
not clearly
described

sample
representing the
target population

representingthe
target population

Comprehensibility

Were patients asked about the YES Not clear (SKIP No (SKIP
comprehensibility of the PROM? standards 17- standards 17-
25) 25)
Were all items tested in their final All items were Assumable that | Not clear if all Items were not

form?

tested in their
finalform

all items were
tested in their
final form, but
not clearly
described

itemswere tested
in theirfinal form

tested in their final
form or itemswere
not re- tested after
substantial
adjustments

Was an appropriate
qualitative method
used for assessing
the
comprehensibility of
the PROM
instructions, items,
response options,

Widely recognized
orwell justified
qualitative
method used

Assumable that
the method was
appropriate but
not clearly
described

Only quantitative
(survey) method
(s) used or
doubtful whether
the method was
appropriate or not
clear if patients
were asked about

Method used not
appropriate or
patients were not
asked about the
comprehensibility
of the items,
response options

242



and recall period?

the
comprehensibility
of the items,
response options
or recall period or
patients not asked
about the
comprehensibility
of the PROM
instructions

or recall period or
patients

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
250 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused interviewers moderators/
had limited interviewers
experienceor weretrained or
were trained group
Specifically for moderators/
thestudy interviewers
not trained
and no
experience
Were the group meetings or Appropriate topic | Assumable that | Not clear if a topic Not
interviews based on an appropriate or interview guide | the topic or guide was used or Applicable
topic or interview guide? interview guide | doubtful if topic or
was interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group Assumable that | Not clear if all No recording and Not
interviews recorded and transcribed | meetings or allgroup group meetings or | no notes applicable
verbatim? interviews were meetings or interviews were

recorded and

interviews were

recorded and
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transcribed

recorded and

transcribed

verbatim transcribed verbatimor

verbatim, but recordings not

not clearly transcribed

described verbatim or only
notes were made
during the group
meetings/
interviews

Was an appropriate approach used A widely Assumable that | Not clear what Approach not

to analyse the data?

recognized orwell
justified approach
wasused

the approach
wasappropriate,
but not clearly
described

approach was used
or doubtful
whether the
approach was
appropriate

appropriate

Were at least two researchers
involved in the analysis?

At least two
researchers
involved in the
analysis

Assumable that
atleast two
researchers
were involved in
the analysis, but
not clearly
described

Not clear if two
researchers were
included in the
analysis or only
oneresearcher
involvedin the
analysis

Were problems regarding the
comprehensibility of the PROM
instructions, items, response
options, and recall period
appropriately addressed by adapting
the PROM?

No problems
found or problems
appropriately
addressed and
PROM was
adapted and re-
tested if necessary

Assumable that
there were no
problems or
that problems
were
appropriately
addressed, but
not clearly
described

Not clear if there
were problems or
doubtful if
problems were
appropriately
addressed

Problems not
appropriately
addressed or
PROM was
adapted but items
were not re-tested
after substantial
adjustments

Not
applicable

Comprehensiveness

Were patients asked about the
comprehensiveness of the PROM?

YES

NO or not clear
(SKIP
items 27-35)
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Was the final set of items tested?

The final set of
items was tested

Assumable that
the final set of
items was
tested but not
clearly
described

Not clear if the
final set of items
was tested or the
final set of items
was not tested or
the set of items
were not re-tested
after items were
removed or added

Was an appropriate
method used for
assessing the
comprehensiveness
of the PROM?

Widely recognized
method used

Assumable that
method was
appropriate but
not clearly
described or
only
quantitative
(survey) method
(s) used

Doubtful whether
the method was
appropriate or
methodused not
appropriate

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
>50 >30 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers moderators/
had limited interviewers
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers
not trained
and no
experience
Were the group meetings or Appropriate topic | Assumable that | Not clear if a topic Not
interviews based on an appropriate or interview guide | the topic or guide was used or Applicable

topic or interview guide?

interview guide

doubtful if topic or
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was interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group Assumable that | Not clear if all No recording and Not
interviews recorded and transcribed | meetings or allgroup group meetings or | no notes applicable
verbatim? interviews were meetings or interviews were
recorded and interviews were | recorded and
transcribed recorded and transcribed
verbatim transcribed verbatimor
verbatim, but recordings not
not clearly transcribed
described verbatim or only
notes were made
during the group
meetings/
interviews
Was an appropriate approach used A widely Assumable that | Not clear what Approach not
to analyse the data? recognized orwell | the approach approach was used | appropriate
justified approach | wasappropriate, | or doubtful
wasused but not clearly whether the
described approach was
appropriate
Were at least two researchers At least two Assumable that | Not clear if two
involved in the analysis? researchers atleast two researchers were
involved in the researchers included in the
analysis were involved in | analysis or only
the analysis, but | oneresearcher
not clearly involvedin the
described analysis
Were problems regarding the No problems Assumable that | Not clear if there Problems not Not
comprehensiveness of the PROM found or there were were problems or appropriately applicable
appropriately addressed by adapting | problems were problems or doubtful if the addressed
the PROM? appropriately that problems problems were

addressed and
PROM adapted

were
appropriately

appropriately
addressed or
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and re-tested if
necessary

addressed but
not clearly
described

PROM was
adapted but items
were not re-tested
after substantial
adjustments

Box 2 Content validity — Not tested

Box 3. Structural Validity

Does the scale consist of effect
indicators, i.e. is it based on a
reflective model? Yes/No

Does the study concern
unidimensionality or structural
validity?

Statistical methods

For CTT: Was exploratory or Confirmatory Exploratory No exploratory or Not (6,100)
confirmatory factor analysis factor analysis factor analysis confirmatory Applicable
performed? performed performed factoranalysis
performed
For IRT: Were IRT/Rasch: does the Chosen model fits | Assumable that | Doubtful if the Chosen model Not (6,100)
chosen model fit to the research wellto the the chosen chosen model fits doesnot fit to the Applicable
topic research question | model fits well well to the research question
to the research research question
question
FA: 7 times the FA: at least 5 FA: 5 times the FA: <5 times the (6,100)
numberof items times the number of items number of items
and 2100 number of but <100
items and >100;
OR at least6
times number
of items but
<100
Rasch/1PL Rasch/1PL Rasch/lPL. models: Rasch/liPL models:
. models:100-199 | 50-99 subjects <50 subjects
models: > ;
200 subjects subjects
2PL parametric 2PL parametric 2PL parametric IRT | 2PL parametric IRT
IRT models OR IRT models OR models OR models OR
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Mokken scale

Mokkenscale

Mokkenscale

Mokken scale

analysis: > 1000 analysis: 500- analysis: 250- 499 analysis: < 250
subjects 999 subjects subjects subjects
Other
Were there any other important No other Other minor Other important (6,100) cleft-none
flaws in the design or statistical important important methodological identified
methods of the study? methodological methodological flaws kindergarten-
flaws flaws CFA depicted
problems
Box 4. Internal Consistency
Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes
Design Requirements
Was an internal consistency statistic | Internal Unclear Internal (100,113)
calculated foreach unidimensional consistency whether scale consistency
scale or subscale separately? statisticcalculated | or sub scale is statisticNOT
for each unidimensional | calculated for each
unidimensional unidimensional
scale or subscale scale or sub scale
Statistical methods
For continuous scores: Was Cronbach’s alpha, Only item-total No Cronbach’s Not (100)
Cronbach’s alpha oromega or Omega correlations alpha and noitem- | Applicable
calculated? calculated calculated total correlations
calculated
For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not (6,100,113) Cleft-0.70
Cronbach’s alpha or KR-20 or KR-20 correlations alpha or KR-20 and | Applicable Pre-schoolers-
calculated? calculated calculated no item-total 0.71-0.80
correlations Kindergarten-
calculated 0.75
For IRT-based scores: Was standard SE(B) or reliability SE(B) or reliability Not (6,100,113)
error of the theta(SE (6)) or coefficient coefficient NOT Applicable
reliability coefficient of estimated calculated calculated

latent trait value (index of (subject
or item) separation) calculated?

Other
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Were there any important flaws in Other minor Other important (6,100,113)
the design or methods of the study? methodological methodological
flaws flaws
Box 5: Cross-cultural validity/Measurement invariance — Not tested
Box 6. Reliability (6,113)

Design Requirements

Were patients stable in the interim
period on the construct to be
measured?

Patients were
stable (evidence
provided)

Was the time interval appropriate?

Were the test conditions similar for
the measurements? e.g. typeof
administration, environment,
instructions

Test conditions

were similar
(evidence
provided)

Assumable that

patients were
stable

Assumable that

testconditions
were similar

Statistical methods

For Continuous scores: Was an
Intraclass correlation coefficient
(ICC) calculated?

For dichotomous/nominal/ordinal
scores: Was kappa calculated?

Kappa calculated

ICC calculated
but model or
formula of the
ICC not
described or
optimal.
Pearson or
Spearman
correlation
calculated with
evidence
provided that
no systematic
change has
occurred

Patients were NOT
stable

Not stated

Time interval NOT
appropriate

Cleft-doubtful
Kindergarten-

2 week
interval
Test conditions Not stated
were NOT similar
No ICC or Pearson Not 3-1CC=0.83
or Spearman Applicable
correlations
calculated
Not
Applicable
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For ordinal scores: Was a weighted Weighted Kappa Unweighted Kappa Not

kappa calculated? Calculated calculated or not Applicable
described

For ordinal scores: Was the Weighting scheme | Weighting

weighting scheme described? E.g. described scheme NOT

linear, quadratic described

Other

Were there any other important No other Other minor Other important

flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 7. Measurement error: absolute measures — Not tested

Box 8: Criterion Validity — Not tested

Box 9: Hypothesis testing for construct validity

9a. Comparison with other outcome
measurement instruments
(convergent validity)

Design requirements

Is it clear what the comparator Constructs Constructs (100)
instrument(s) measure(s)? measured by the measured by the
comparator comparator
instrument(s) is instrument(s) is
clear not clear
Were the measurement properties Sufficient Sufficient Some information No information (100) Compared to
of the comparatorinstrument(s) measurement measurement onmeasurement on the Preschool
sufficient? properties of the properties of properties of the measurement anxiety scale
comparator the comparator | comparator properties of the (PAS) and
instrument(s) ina | instrument(s) instrument(s) in comparator generalized
population similar | but not sure if any study instrument(s), OR anxiety
tothe study these apply to population evidence for disorder
population the study insufficient (GAD)
population measurement
properties of the
comparator
instrument(s)

Statistical methods
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Was the statistical method Statistical method | Assumable that | Statistical method | Statistical method (100)
appropriate for the hypotheses to be | was appropriate statistical applied NOT applied NOT
tested? methodwas optimal appropriate

appropriate
Other
Were there any other important No other Other minor Other important (100)
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

9b. Comparison between subgroups
(discriminative or known-groups
validity) — Not tested

Box 10: Responsiveness — Not tested
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Appendix 5: COSMIN Risk of Bias Checklist — CHIP CRF/CE

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

for which the PROM was
developed?

in a sample
representing

sample

representingthe

Very good Adequate Doubtful Inadequate Not Reference | Notes
applicable
Box 1. PROM development
1a. PROM design
General design requirements
Is a clear description provided of Construct not Not (72) Domains clearly
the construct to be measured? clearly Applicable described
described
Is the origin of the construct clear: Origin of the (72) Adaptation from
was a theory, conceptual construct CHIP AE
framework or disease model used not clear
or clear rationale provided todefine
the construct to be measured?
Is a clear description provided of T (72) Young children 6-7-
; A arget
the target population for whichthe population years
PROM was developed? not clearly
described
Is a clear description provided of Context of use (72)
the context of use not
clearly described
Was the PROM development study Assumable Doubtful whether | Study not (72)
performed in a sample that the study the study was performed in a
representing the target population was performed | performed ina sample
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Concept elicitation (relevance and
comprehensiveness)

Was an appropriate qualitative
data collection method used to
identify relevant items for a
new PROM?

Were skilled group
moderators/interviewers used?

Were the group meetings or

interviews based on an appropriate

topic or interview guide?

the target
population,
butnot clearly
described

representing the
target population

target population
(SKIP items 6-12)

Assumable
thatthe
qualitative
method was
appropriate
and suitable
forthe
construct and
study
population,
butnot clearly
described

Skilled group
moderators/
interviewersused

Group
moderators/
interviewers
had limited
experienceor
were trained
specifically for
thestudy

Assumable that
the topic or
interview guide
was
appropriate,but

Only quantitative
(survey)
method(s) used or
doubtful whether
the method was
suitable for the
construct and
study population

Method used not
appropriate or not
suitable for the
construct or study
population

(72)

Not
Applicable

(72)

Not stated — only
‘interviewers’ used

Not clear if a topic
guide was used or
doubtful if topic
or interview guide
wasappropriate or
no guide

Not
Applicable

(72)
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Were the group meetings or
interviews recorded and
transcribed verbatim?

transcribed
verbatim

Was an appropriate approach used
to analyse the data?

not clearly
described
All group Assumable that
meetings or allgroup
interviews were meetings or
recorded and interviews

were recorded
and transcribed
verbatim, but
not clearly
described

Was at least part of the data coded
independently?

Assumable that
the approach
was
appropriate,
but not clearly
described

At least 50% of
thedata was
coded byat least

two researchers

independently
Was data collection continued until | Evidence
saturation was reached? providedthat

saturation was

reached

For quantitative studies (surveys):
was the sample sizeappropriate?

11-49% of the
data was coded
by at least two
researchers
independently

No recording and | Not (72) Time of taken to
no notes applicable complete noted
Not clear what Approach not (72)
approach was appropriate
used ordoubtful
whether the
approach was
appropriate
Only one (72) Not described
researcher was
involvedin coding
or no coding
Doubtful whether | Evidence suggests | Not (72) Recruited from
saturation was that saturation applicable various paediatric
reached was not reached settings
30-49 <30 Not (72)
applicable
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1b. Cognitive interview study or
other pilot test

Was a cognitive interview study or YES NO (SKIP (72)
other pilot test conducted? items 15-35

General design requirements

Was the cognitive interview study Study performed | Assumable Doubtful whether | Study not

or other pilot test performed ina in a sample that the study the study was performed in a

sample representing the target representing the | was performed in a sample

population?

target population

performed in a

sample

representingthe

sample representing the target population
representing target population
the target
population,
butnot clearly
described
Comprehensibility
Were patients asked about the YES Not clear (SKIP | No (SKIP
comprehensibility of the PROM? standards 17- standards 17-
25) 25)
Were all items tested in their final All items were Assumable that | Not clear if all Items were not

form?

tested in their

all items were

itemswere tested

tested in their

finalform tested in their in theirfinal form final form or items
final form, but were not re-
not clearly tested after
described substantial
adjustments
Was an appropriate Widely Assumable that | Only quantitative | Method used not

qualitative method
used for assessing
the
comprehensibility
of the PROM
instructions, items,
response options,

recognized orwell
justified
gualitative
method used

the method
wasappropriate
butnot clearly
described

(survey) method
(s) used or
doubtful whether
the method was
appropriate or not
clear if patients
were asked about

appropriate or
patients were not
asked about the
comprehensibility
of the items,
response options
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and recall period?

the
comprehensibility
of the items,
response options
or recall period or
patients not asked
about the
comprehensibility
of the PROM
instructions

or recall period or
patients

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
250 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers moderators/
had limited interviewers
experienceor weretrained
were trained or group
Specifically for moderators/
thestudy interviewers
not trained
and no
experience
Were the group meetings or Appropriate topic | Assumable that | Not clear if a topic Not
interviews based on an appropriate | or interview the topic or guide was used or Applicable
topic or interview guide? guide interview guide | doubtful if topic
was or interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group Assumable that | Not clear if all No recording and Not
interviews recorded and meetings or allgroup group meetings or | no notes applicable
transcribed verbatim? interviews were meetings or interviews were
recorded and interviews recorded and
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transcribed

were recorded

transcribed

verbatim and transcribed | verbatimor
verbatim, but recordings not
not clearly transcribed
described verbatim or only
notes were made
during the group
meetings/
interviews
Was an appropriate approach used | A widely Assumable that | Not clear what Approach not
to analyse the data? recognized orwell | the approach approach was appropriate
justified was used or doubtful

approach was
used

appropriate,
but not clearly

whether the
approach was

described appropriate
Were at least two researchers At least two Assumable that | Not clear if two
involved in the analysis? researchers atleast two researchers were
involved in the researchers included in the
analysis were involved analysis or only

in the analysis,
but not clearly
described

oneresearcher
involvedin the
analysis

Were problems regarding the No problems Assumable that | Not clear if there Problems not Not
comprehensibility of the PROM found or there were no were problems or | appropriately applicable
instructions, items, response problems problems or doubtful if addressed or
options, and recall period appropriately that problems problems were PROM was
appropriately addressed by addressed and were appropriately adapted but items
adapting the PROM? PROM was appropriately addressed were not re-

adapted and re- addressed, but tested after

tested if not clearly substantial

necessary described adjustments
Comprehensiveness
Were patients asked about the YES NO or not clear

comprehensiveness of the PROM?

(SKIP
items 27-35)
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Was the final set of items tested?

The final set of
items was tested

Assumable that
the final set of
items was
tested but not
clearly
described

Not clear if the
final set of items
was tested or the
final set of items
was not tested or
the set of items
were not re-
tested after items
were removed or
added

Was an appropriate Widely Assumable that | Doubtful whether
method used for recognized method was the method was
assessing the method used appropriate but | appropriate or
comprehensiveness not clgarly methodysed not
of the PROM? described or appropriate
only
quantitative
(survey)
method (s)
used
Was each item tested in an
appropriate number of patients?
For qualitative studies
For quantitative (survey) studies 27 4-6 <4 or not clear
>50 >30 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers moderators/
had limited interviewers

experienceor
were trained
specifically for
thestudy

weretrained
or group
moderators/
interviewers
not trained
and no
experience
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Were the group meetings or Appropriate topic | Assumable that | Not clear if a topic Not
interviews based on an appropriate | orinterview the topic or guide was used or Applicable
topic or interview guide? guide interview guide | doubtful if topic
was or interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group Assumable that | Not clear if all No recording and Not
interviews recorded and meetings or allgroup group meetings or | no notes applicable
transcribed verbatim? interviews were meetings or interviews were
recorded and interviews recorded and
transcribed were recorded | transcribed
verbatim and transcribed | verbatimor
verbatim, but recordings not
not clearly transcribed
described verbatim or only
notes were made
during the group
meetings/
interviews
Was an appropriate approach used | A widely Assumable that | Not clear what Approach not
to analyse the data? recognized orwell | the approach approach was appropriate
justified was used or doubtful
approach was appropriate, whether the
used but not clearly | approach was
described appropriate
Were at least two researchers At least two Assumable that | Not clear if two
involved in the analysis? researchers atleast two researchers were
involved in the researchers included in the
analysis were involved analysis or only
in the analysis, | oneresearcher
but not clearly involvedin the
described analysis
Were problems regarding the No problems Assumable that | Not clear if there Problems not Not
comprehensiveness of the PROM found or there were were problems or | appropriately applicable
problems were problems or doubtful if the addressed
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appropriately addressed by

appropriately

that problems

problems were

adapting the PROM? addressed and were appropriately
PROM adapted appropriately addressed or
and re-tested if addressed but PROM was
necessary not clearly adapted but items
described were not re-
tested after
substantial
adjustments
Box 2 Content validity — Not tested
Box 3. Structural Validity — Not tested
Box 4. Internal Consistency
Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No
Design Requirements
Was an internal consistency Internal Unclear Internal (72,107)
statistic calculated foreach consistency whether scale consistency
unidimensional scale or subscale statistic or sub scale is statisticNOT
separately? calculated for unidimensional | calculated for
each each
unidimensional unidimensional
scale or subscale scale or sub scale
Statistical methods
For continuous scores: Was Cronbach’s alpha, Only item-total No Cronbach’s Not (72,107) 1-0.70-0.82
Cronbach’s alpha oromega or Omega correlations alpha and noitem- | Applicable 2->0.65
calculated? calculated calculated total correlations
calculated
For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not (72,107)
Cronbach’s alpha or KR-20 or KR-20 correlations alpha or KR-20 Applicable
calculated? calculated calculated and no item-total
correlations
calculated
For IRT-based scores: Was standard | SE(B) or reliability SE(B) or reliability | Not (72,107)
error of the theta(SE (6)) or coefficient coefficient NOT Applicable
reliability coefficient of estimated calculated calculated
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latent trait value (index of (subject
or item) separation) calculated?

Other

Were there any important flaws in No other Other minor Other important (72,107) 2
the design or methods of the important methodological methodological
study? methodological flaws in the design | flaws in the design

flaws in the or execution of or execution of

design or the study the study

execution of the

study
Box 5: Cross-cultural validity/Measurement invariance
Design requirements
Were the samples similar for Evidence Stated (but no Unclear whether Samples were (107) Various health
relevant characteristics except for provided that evidence samples were NOT similar for conditions
the group variable? samples were provided)that similar for relevant

similar for samples were relevant characteristics

relevant similar for characteristics except group

characteristics relevant exceptgroup variable

except group characteristics variable

variable except group

variable

Statistical Methods
Was an appropriate approach used | A widely Assumable that | Not clear what Approach not Not (107) Cronbach’s
to analyse the data? recognized or the approach approach was appropriate Applicable t-test

well justified was used ordoubtful ICC

approach was appropriate, whether the Floor/ceiling effects

used but notclearly approach was

described appropriate

Was the sample size included in the | Regression 150 subjects 100 subjects per < 100 subjects per (107) Not clear # per
analysis adequate? analyses or per group group group health group

IRT/Rasch based
analyses: 200
subjects per

group
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MGCFA*: 7 times | 5 times the 5 times the <5 times the Not clear
the number of numberof numberof items number of items
items and 2100 items and but <100
>100; OR 5-7
times the
number of
items but <100
Other
Were there any important flaws in No other Other minor Other important (107) Rajmil-participants
the design or methods of the important methodological methodological drawn from
study? methodological flaws in the design | flaws in the design convenient samples
flaws in the or execution of or execution of
design or the study the study Further research
execution of the recommended for
study convergent/criterion
validity
Box 6. Reliability
Design Requirements
Were patients stable in the interim | Patients were Assumable that | Unclear if patients | Patients were (72,107)
period on the construct to be stable (evidence patients were were stable NOT stable Both Not stated
measured? provided) stable
Was the time interval appropriate? | Time interval Doubtful whether | Time interval NOT (72,107)
appropriate time interval was appropriate Both -One week
appropriate apart
Were the test conditions similar for | Test conditions Assumable that | Unclear if test Test conditions (72,107)
the measurements? e.g. typeof were similar testconditions conditions were were NOT similar
administration, environment, (evidence were similar similar
instructions provided)
Statistical methods (72,107)
For Continuous scores: Was an ICC calculated ICC calculated Pearson or No ICC or Pearson | Not (72,107) Riley-0.35-0.76
Intraclass correlation coefficient and model or but model or Spearman or Spearman Applicable Rajmil-1ICC=0.57-0.93
(ICC) calculated? formula of the formula of the correlation correlations
ICC described ICC not coefficient calculated
described or calculated
optimal. WITHOUT
Pearson or evidence provided
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Spearman
correlation
calculated with
evidence
provided that
no systematic
change has
occurred

that no systematic
change has
occurred WITH
evidence that
systematic change
has occurred

For dichotomous/nominal/ordinal Kappa calculated Not (72,107)

scores: Was kappa calculated? Applicable

For ordinal scores: Was a weighted | Weighted Kappa Not (72,107)

kappa calculated? Calculated Applicable 1 and 2-Not
calculated

For ordinal scores: Was the Weighting (72,107)

weighting scheme described? E.g. scheme

linear, quadratic described

Other

Were there any other important No other Other important (72,107) 1-further research in

flaws in the design or statistical important methodological other parts of the

methods of the study? methodological flaws country

flaws

2-participants drawn
from convenient
samples
Further research
recommended for
convergent/criterion
validity

Box 7. Measurement error: absolute measures — Not tested

Box 8: Criterion Validity

Statistical Methods

For continuous scores: Were Correlations or Not (72) Correlations

correlations, or the area under the | AUC calculated Applicable calculated

receiver operating curve
calculated?
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For dichotomous scores: Were Sensitivity and Sensitivity and Not (72)
sensitivity and specificity specificity specificity NOT Applicable
determined? calculated calculated
Other
Were there any important flaws in No other Other minor Other important (72)
the design or methods of the important methodological methodological
study? methodological flaws in the design | flaws in the design
flaws in the or execution of or execution of
design or the study the study
execution of the
study
Box 9: Hypothesis testing for construct validity
9a. Comparison with other
outcome measurement
instruments (convergent validity)
Design requirements
Is it clear what the comparator Constructs Constructs (72)
instrument(s) measure(s)? measured by the measured by the 1-8 additional OMs
comparator comparator
instrument(s) is instrument(s) is
clear not clear
Were the measurement properties | Sufficient Sufficient Some information | No information (72)
of the comparatorinstrument(s) measurement measurement onmeasurement on the
sufficient? properties of the | properties of properties of the measurement
comparator the comparator | comparator properties of the
instrument(s) ina | instrument(s) instrument(s) in comparator
population but not sure if any study instrument(s),
similar tothe these apply to population OR evidence for
study population | the study insufficient
population measurement
properties of the
comparator
instrument(s)

Statistical methods
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Was the statistical method Statistical Assumable that | Statistical method | Statistical method (72) Pearson’s
appropriate for the hypotheses to method was statistical applied NOT applied NOT
betested? appropriate methodwas optimal appropriate
appropriate
Other
Were there any other important No other Other minor Other important (72)
flaws in the design or statistical important important methodological
methods of the study? methodological methodological flaws
flaws flaws
9b. Comparison between
subgroups (discriminative or
known-groups validity)
Design requirements
Was there adequate description Adequate Adequate Poor description (72) 1-Hospital settings —
provided of important description of the | description of of the important types of conditions
characteristics of the subgroups? important most of the characteristics of not specified
characteristics of | important the subgroups
the subgroups characteristics
of the
subgroups
Statistical methods
Was the statistical method Statistical Assumable that | Statistical method | Statistical method (72)
appropriate for the hypotheses to method was statistical applied NOT applied NOT
betested? appropriate methodwas optimal appropriate
appropriate
Other
Were there any other important No other Other minor Other important (1)
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 10: Responsiveness — Not yet tested
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Appendix 6: COSMIN Risk of Bias Checklist — PROMIS-PGH-7

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

PROM wasdeveloped?

sample
representing
the target

sample
representing the
target population

representingthe
target population
(SKIP items 6-12)

Very good Adequate Doubtful Inadequate Not Reference | Notes
applicable
Box 1. PROM development
1a. PROM design
General design requirements
Is a clear description provided of the Construct not Not (73)
construct to be measured? clearly Applicable
described
Is the origin of the construct clear: Origin of the (73)
was a theory, conceptual construct
framework or disease model used or not clear
clear rationale provided todefine the
construct to be measured?
Is a clear description provided of the Target (73)
target population for whichthe PROM .
population
was developed? not clearly
described
Is a clear description provided of the Context of use not (73)
context of use clearly described
Was the PROM development study Assumable that Doubtful whether Study not (73)
performed in a sample representing the study was the study was performed in a
the target population for which the performed in a performed ina sample

266



Concept elicitation (relevance and
comprehensiveness)

Was an appropriate qualitative
data collection method used to
identify relevant items for a new
PROM?

Were skilled group
moderators/interviewers used?

population, but
not clearly
described

Assumable that
the qualitative
method was
appropriate
and suitable for
the construct
and study
population, but
not clearly
described

Skilled group
moderators/
interviewersused

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Appropriate topic
or interview guide

Were the group meetings or
interviews recorded and transcribed
verbatim?

All group meetings
or interviews were
recorded and

Group
moderators/

interviewers had

limited
experienceor
were trained
specifically for
thestudy

Assumable that
allgroup
meetings or

Only quantitative Method used not (73)
(survey) method(s) | appropriate or not
used or doubtful suitable for the
whether the construct or study
method was population
suitable for the
construct and
study population
Not (73) Interviewers
Applicable not described
Not clear if a topic Not (73) Not clear —
guide was used or Applicable but probed
doubtful if topic or using specific
interview guide questions
wasappropriate or
no guide
No recording and Not (73) Notes taken,
no notes applicable interviewees

probed
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transcribed

interviews were

verbatim recorded and Cognitive
transcribed debriefing
verbatim, but
not clearly
described
Was an appropriate approach used to Assumable that Not clear what Approach not (73)
analyse the data? the approach approach was used | appropriate
was ordoubtful
appropriate, but | whether the
not clearly approach was
described appropriate
Was at least part of the data coded At least 50% of the | 11-49% of the Only one (73)
independently? data was coded by | data was coded researcher was
at least two by at least two involvedin coding
researchers researchers or no coding
independently independently
Was data collection continued until Evidence provided | Assumable that Doubtful whether Evidence suggests (73)
saturation was reached? that saturation saturation was saturation was that saturation was
was reached reached reached not reached
For quantitative studies (surveys): >100 50-99 <30 Not (73) Pilot
was the sample sizeappropriate? applicable
1b. Cognitive interview study or
other pilot test
Was a cognitive interview study or NO (SKIP (73)
other pilot test conducted? items 15-35

General design requirements




Was the cognitive interview study or
other pilot test performed ina
sample representing the target
population?

Assumable that
the study was
performed in a
sample
representing
the target
population, but
not clearly
described

Doubtful whether
the study was
performed in a
sample
representing the
target population

Study not
performed in a
sample
representingthe
target population

(73)

Comprehensibility

Were patients asked about the
comprehensibility of the PROM?

Not clear (SKIP
standards 17-25)

Were all items tested in their final
form?

All items were
tested in their final
form

Was an appropriate
qualitative method
used for assessing
the
comprehensibility of
the PROM
instructions, items,
response options,
and recall period?

Assumable that
the method was
appropriate but
not clearly
described

No (SKIP (73) Probed by
standards 17- interviewer
25)
Not clear if all Iltems were not (73)
itemswere tested tested in their final
in theirfinal form form or itemswere
not re- tested after
substantial
adjustments
Only quantitative Method used not (73)

(survey) method (s)
used or doubtful
whether the
method was
appropriate or not
clear if patients
were asked about
the
comprehensibility
of the items,
response options
or recall period or
patients not asked
about the
comprehensibility

appropriate or
patients were not
asked about the
comprehensibility
of the items,
response options
or recall period or
patients
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Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Were skilled group
moderators/interviewers used?

Skilled group
moderators/
interviewersused

of the PROM
instructions

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Appropriate topic
or interview guide

Were the group meetings or
interviews recorded and transcribed
verbatim?

All group meetings
or interviews were
recorded and
transcribed
verbatim

interviews were
recorded and
transcribed
verbatim, but
not clearly
described

(73)
4-6 <4 or not clear
>30 <30 or not clear
Group Not (73)
moderators/ Applicable
interviewers had
limited
experienceor
were trained
specifically for
thestudy
Not clear if a topic Not (73)
guide was used or Applicable
doubtful if topic or
interview guide
wasappropriate or
no guide
Assumable that No recording and Not (73)
allgroup no notes applicable
meetings or
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Was an appropriate approach used to
analyse the data?

Were at least two researchers
involved in the analysis?

Were problems regarding the
comprehensibility of the PROM
instructions, items, response options,
and recall period appropriately
addressed by adapting the PROM?

Comprehensiveness

Were patients asked about the
comprehensiveness of the PROM?

Was the final set of items tested?

Was an appropriate
method used for

method was

the method was

Assumable that | Not clear what Approach not (73)
the approach approach was used | appropriate
wasappropriate, | or doubtful
but not clearly whether the
described approach was
appropriate
At least two Assumable that (73)
researchers atleast two
involved in the researchers
analysis were involved in
the analysis, but
not clearly
described
Assumable that Not clear if there Problems not Not (73)
there were no were problems or appropriately applicable
problems or that | doubtful if addressed or
problems were problems were PROM was adapted
appropriately appropriately but items were not
addressed, but addressed re-tested after
not clearly substantial
described adjustments
NO or not clear (73)
(SKIP
items 27-35)
The final set of Not clear if the (73)
items was tested final set of items
was tested or the
final set of items
was not tested or
the set of items
were not re-tested
after items were
removed or added
Assumable that Doubtful whether (73)
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assessing the
comprehensiveness
of the PROM?

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Were skilled group
moderators/interviewers used?

Skilled group
moderators/
interviewersused

appropriate but
not clearly
described or
only
quantitative
(survey) method
(s) used

appropriate or
methodused not
appropriate

4-6
>30

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Appropriate topic
or interview guide

Were the group meetings or
interviews recorded and transcribed
verbatim?

All group meetings
or interviews were
recorded and
transcribed
verbatim

Group
moderators/
interviewers had
limited
experienceor
were trained
specifically for
thestudy

Assumable that
allgroup
meetings or
interviews were
recorded and
transcribed
verbatim, but

<4 or not clear
<30 or not clear

Not clear if a topic
guide was used or
doubtful if topic or
interview guide
wasappropriate or
no guide

(73)

Not (73)
Applicable

Not (73)
Applicable

No recording and Not (73)
no notes applicable
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not clearly
described

Was an appropriate approach used to Assumable that | Not clear what Approach not (73)
analyse the data? the approach approach was used | appropriate
wasappropriate, | or doubtful
but not clearly whether the
described approach was
appropriate
Were at least two researchers At least two Assumable that (73)
involved in the analysis? researchers atleast two
involved in the researchers
analysis were involved in
the analysis, but
not clearly
described
Were problems regarding the Assumable that Not clear if there Problems not Not (73)
comprehensiveness of the PROM there were were problems or appropriately applicable
appropriately addressed by adapting problems or that | doubtful if the addressed
the PROM? problems were problems were
appropriately appropriately
addressed but addressed or
not clearly PROM was adapted
described but items were not
re-tested after
substantial
adjustments
Box 2 Content validity
2a. Asking patients about relevance
Design requirements
Was an appropriate method used Only Not clear if patients | Method used not (73,185)

to ask patients whether eachitem
is relevant for their experience
with the condition?

quantitative
(survey)
method(s)used

were asked
whethereach item
is relevantor

appropriate or
patients not asked
about the




Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Were skilled group
moderators/interviewers used?

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Were the group meetings or
interviews recorded and transcribed
verbatim?

or assumable
that the
method was
appropriate but
not clearly
described

doubtful whether
the method was
appropriate

relevance of all
items

4-6
>30

<4 or not clear
<30 or not clear

Group
moderators/
interviewers had
limited
experienceor
were trained
specifically for
thestudy

Assumable that
the topic or
interview guide
was
appropriate,but
not clearly
described

Not clear if a topic
guide was used or
doubtful if topic or
interview guide
wasappropriate or
no guide

All group meetings
or interviews were
recorded and
transcribed
verbatim

Assumable that
allgroup
meetings or
interviews were
recorded and
transcribed
verbatim, but
not clearly
described

(73,185)

Not (73,185)
Applicable

Not (73,185)
Applicable

No recording and Not (73,185)
no notes applicable

Codes used
for notes
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Analyses

Was an appropriate approach used to

analyse the data?

Were at least two researchers
involved in the analysis?

2b. Asking patients about
comprehensiveness

Was an appropriate
method used for
assessing the
comprehensiveness
of the PROM?

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Assumable that | Not clear what Approach not (73,185)
the approach approach was used | appropriate
wasappropriate, | or doubtful
but not clearly whether the
described approach was
appropriate
At least two Assumable that (73,185)
researchers atleast two
involved in the researchers
analysis were involved in
the analysis, but
not clearly
described
Only Doubtful whether Method used not (73,185)
guantitative the method was appropriate
(survey) appropriate
method(s)used
or assumable
that the method
was appropriate
but not clearly
described
(73,185)
4-6 <4 or not clear
>30 <30 or not clear
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Were skilled group
moderators/interviewers used?

Group
moderators/

interviewers had

limited
experienceor
were trained
specifically for
thestudy

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Assumable that
the topic or
interview guide
was
appropriate,but
not clearly
described

Were the group meetings or
interviews recorded and transcribed
verbatim?

All group meetings
or interviews were
recorded and
transcribed
verbatim

Assumable that
allgroup
meetings or
interviews were
recorded and
transcribed
verbatim, but
not clearly
described

Analyses

Not
Applicable

(73,185)

Not clear if a topic
guide was used or
doubtful if topic or
interview guide
wasappropriate or
no guide

Not
Applicable

(73,185)

No recording and
no notes

Not
applicable

(73,185)

Was an appropriate approach used to
analyse the data?

Assumable that
the approach
wasappropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the

Approach not
appropriate

(73,185)
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Were at least two researchers
involved in the analysis?

2c. Asking patients
about
comprehensibility

Was an appropriate
qualitative method
used for assessing
the
comprehensibility of
the PROM
instructions, items,
response options,
and recall period?

Was each item tested in an

appropriate number of patients?

For qualitative studies

For quantitative (survey) studies

approach was

appropriate
Assumable that | Not clear if two (73,185)
atleast two researchers were
researchers included in the
were involved in | analysis or only one
the analysis, but | researcher involved
not clearly in the analysis
described

(73,185)

Assumable that | Only quantitative Method used not (73,185)
the method was | (survey) method (s) | appropriate or
appropriate but | used or doubtful patients were not
not clearly whether the asked about the
described method was comprehensibility

appropriate or not | of the items,

clear if patients response options

were asked about or recall period or

the patients

comprehensibility

of the items,

response options

or recall period or

patients not asked

about the

comprehensibility

of the PROM

instructions

(73,185)

4-6 <4 or not clear
230 <30 or not clear
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Were skilled group
moderators/interviewers used?

Group
moderators/

interviewers had

limited
experienceor
were trained
specifically for
thestudy

(73,185)

Were the group meetings or Assumable that | Not clear if a topic Not (73,185)
interviews based on an appropriate the topic or guide was used or Applicable
topic or interview guide? interview guide | doubtful if topic or
was interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group meetings | Assumable that No recording and Not (73,185)
interviews recorded and transcribed or interviews were | allgroup no notes applicable
verbatim? recorded and meetings or
transcribed interviews were
verbatim recorded and
transcribed
verbatim, but
not clearly
described
Analyses
Was an appropriate approach used to Assumable that | Not clear what Approach not (73,185)

analyse the data?

the approach
wasappropriate,
but not clearly
described

approach was used
or doubtful
whether the

appropriate
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approach was
appropriate

Were at least two researchers At least two Assumable that | Not clear if two (73,185)
involved in the analysis? researchers atleast two researchers were
involved in the researchers included in the
analysis were involved in [ analysis or only one
the analysis, but | researcher involved
not clearly in the analysis
described
2d. Asking Not done (73,185)
professionals about
relevance
2e. Asking professionals about Not done (73,185)
comprehensiveness
Box 3. Structural Validity
Does the scale consist of effect
indicators, i.e. is it based on a
reflective model? Yes/No
Does the study concern
unidimensionality or structural
validity?
Statistical methods
For CTT: Was exploratory or Confirmatory Exploratory No exploratory or Not (73)
confirmatory factor analysis factor analysis factor analysis confirmatory factor | Applicable
performed? performed performed analysis performed
For IRT: Were IRT/Rasch: does the Chosen model fits | Assumable that Doubtful if the Chosen model does | Not (73)
chosen model fit to the research wellto the the chosen chosen model fits not fit to the Applicable
topic research question | model fits wellto | well to the research question
the research research question
question
FA: 7 times the FA: at least 5 FA: 5 times the FA: <5 times the (73) 5.2-4.6
numberof items times the number of items number of items

and 2100

number of items
and 2100; OR at
least6 times

but <100
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number of items

but <100
Rasch/1PL models: Rasch/1PL Rasch/lPL. models: Rasch/l.PL models:
models:100-199 | 50-99 subjects <50 subjects

>
200 subjects

subjects

2PL parametric IRT | 2PL parametric 2PL parametric IRT | 2PL parametric IRT
models OR IRT models OR models OR Mokken | models OR Mokken
Mokken scale Mokkenscale scale analysis: 250- | scale analysis: <
analysis: > 1000 analysis: 500- 499 subjects 250subjects
subjects 999 subjects
Other
Were there any other important No other Other minor Other important (73)
flaws in the design or statistical important important methodological
methods of the study? methodological methodological flaws
flaws flaws
Box 4. Internal Consistency
Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No
Design Requirements
Was an internal consistency statistic Internal Unclear whether | Internal (73,80) 1=CR0.88
calculated foreach unidimensional consistency scale or sub consistency PRO.84
scale or subscale separately? statisticcalculated | scale is statisticNOT 2=CR0.67-
for each unidimensional calculated for each 0.80 PR0.71-
unidimensional unidimensional 0.80
scale or subscale scale or sub scale
Statistical methods
For continuous scores: Was Cronbach’s alpha, Only item-total No Cronbach’s Not (73,80)
Cronbach’s alpha oromega or Omega correlations alpha and noitem- | Applicable
calculated? calculated calculated total correlations
calculated
For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not
Cronbach’s alpha or KR-20 or KR-20calculated correlations alpha or KR-20 and | Applicable

calculated?

calculated

no item-total
correlations
calculated
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For IRT-based scores: Was standard SE(O) or reliability SE(O) or reliability Not
error of the theta(SE (0)) or reliability | coefficient coefficient NOT Applicable
coefficient of estimated latent trait calculated calculated
value (index of (subject or item)
separation) calculated?
Other
Were there any important flaws in No other Other minor Other important (73,80)
the design or methods of the study? important methodological methodological
methodological flaws in the design | flaws in the design
flaws in the design or execution of the | or execution of the
or execution of study study
the study
Box 5: Cross-cultural validity/Measurement invariance — Not tested
Box 6. Reliability
Design Requirements
Were patients stable in the interim Patients were Assumable that | Unclear if patients Patients were NOT (73,80)
period on the construct to be stable (evidence patients were were stable stable
measured? provided) stable
Was the time interval appropriate? Time interval Doubtful whether Time interval NOT (73,80) 1=2-weeks
appropriate time interval was appropriate 2=not stated
appropriate
Were the test conditions similar for Test conditions Assumable that Unclear if test Test conditions (73,80)
the measurements? e.g. typeof were similar testconditions conditions were were NOT similar
administration, environment, (evidence were similar similar
instructions provided)
Statistical methods
For Continuous scores: Was an ICC calculated and | ICC calculated Pearson or No ICC or Pearson Not (73,80) F 2014-
Intraclass correlation coefficient (ICC) | model or formula but model or Spearman or Spearman Applicable ICC=CR0.73
calculated? of the ICC formula of the correlation correlations PRO.74
described ICC not coefficient calculated F 2019-
described or calculated ICC=CRO.66-
optimal. WITHOUT evidence 0.81 PRO.71-
Pearson or provided that no 0/80
Spearman systematic change
correlation has occurred WITH

calculated with

evidence that
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evidence
provided that no

systematic change
has occurred

systematic
change has
occurred
For dichotomous/nominal/ordinal Kappa calculated No kappa Not (73,80)
scores: Was kappa calculated? calculated Applicable
For ordinal scores: Was a weighted Weighted Kappa Unweighted Kappa Not (73,80)
kappa calculated? Calculated calculated or not Applicable
described
For ordinal scores: Was the weighting | Weighting scheme | Weighting (73,80)
scheme described? E.g. linear, described scheme NOT
quadratic described
Other
Were there any other important No other Other minor Other important (73,80)
flaws in the design or statistical important important methodological
methods of the study? methodological methodological flaws
flaws flaws
Box 7. Measurement error: absolute measures — Not tested
Box 8: Criterion Validity — Not tested
Box 9: Hypothesis testing for construct validity
9a. Comparison with other outcome
measurement instruments
(convergent validity)
Design requirements
Is it clear what the comparator Constructs Constructs (80,99,186) | CRvs PR
instrument(s) measure(s)? measured by the measured by the PedsQL,
comparator comparator KIDSCREEN
instrument(s) is instrument(s) is
clear not clear
Were the measurement properties of | Sufficient Sufficient Some information No information on (80,99,186)
the comparatorinstrument(s) measurement measurement onmeasurement the measurement
sufficient? properties of the properties of properties of the properties of the
comparator the comparator | comparator comparator

instrument(s) in a
population similar

instrument(s)
but not sure if

instrument(s) in

instrument(s), OR
evidence for
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tothe study
population

these apply to
the study
population

any study
population

insufficient
measurement
properties of the
comparator
instrument(s)

Statistical methods

Was the statistical method

Statistical method

Assumable that

Statistical method

Statistical method

(80,99,186)

appropriate for the hypotheses to be | was appropriate statistical applied NOT applied NOT
tested? methodwas optimal appropriate
appropriate
Other
Were there any other important No other Other minor Other important (80,99,186)
flaws in the design or statistical important important methodological
methods of the study? methodological methodological flaws
flaws flaws
9b. Comparison between subgroups
(discriminative or known-groups
validity)
Design requirements
Was there adequate description Adequate Adequate Poor description of (99) chronic,
provided of important characteristics | description of the | description of the important special care
of the subgroups? important most of the characteristics of
characteristics of important the subgroups
the subgroups characteristics
of the
subgroups
Statistical methods
Was the statistical method Statistical method | Assumable that | Statistical method Statistical method
appropriate for the hypotheses to be | was appropriate statistical applied NOT applied NOT (80)
tested? methodwas optimal appropriate
appropriate
Other
Were there any other important No other Other minor Other important
flaws in the design or statistical important important methodological (80)

methods of the study?

methodological

flaws
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methodological

flaws
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Appendix 7: COSMIN Risk of Bias Checklist — FSIIR

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

PROM wasdeveloped?

sample
representing

sample

representingthe

Very good Adequate Doubtful Inadequate Not Reference | Notes
applicable
Box 1. PROM development
1a. PROM design
General design requirements
Is a clear description provided of the Construct not Not (81,82)
construct to be measured? clearly Applicable
described
Is the origin of the construct clear: Origin of the (81,82) From adult
was a theory, conceptual construct version
framework or disease model used or not clear
clear rationale provided todefine the
construct to be measured?
Is a clear description provided of the Target (81,82)
target population for whichthe population
PROM was developed? not clearly
described
Is a clear description provided of the Context of use not (81,82)
context of use clearly described
Was the PROM development study Assumable that Doubtful whether Study not (81,82)
performed in a sample representing the study was the study was performed in a
the target population for which the performed in a performed ina sample
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the target
population, but
not clearly
described

representing the
target population

Concept elicitation (relevance and
comprehensiveness)

target population
(SKIP items 6-12)

Was an appropriate qualitative
data collection method used to
identify relevant items for a new
PROM?

Were skilled group
moderators/interviewers used?

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

interview guide
wasappropriate or
no guide

Assumable that | Only quantitative Method used not (81,82)

the qualitative (survey) method(s) | appropriate or not

method was used or doubtful suitable for the

appropriate whether the construct or study

and suitable for | method was population

the construct suitable for the

and study construct and

population, but | study population

not clearly

described

Group Not (81,82) (81)-not clear

moderators/ Applicable (82)-skilled

interviewers had

limited

experienceor

were trained

specifically for

thestudy
Appropriate topic Not clear if a topic Not (81,82) Interview
or interview guide guide was used or Applicable prepared but

doubtful if topic or no details
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Were the group meetings or
interviews recorded and transcribed
verbatim?

Was an appropriate approach used to

analyse the data?

Was at least part of the data coded
independently?

Was data collection continued until
saturation was reached?

For quantitative studies (surveys):
was the sample sizeappropriate?

1b. Cognitive interview study or
other pilot test

Was a cognitive interview study or

All group meetings | Assumable that No recording and Not (81,82) (81,82)-Not
or interviews were | allgroup no notes applicable clear if notes
recorded and meetings or were taken
transcribed interviews were but
verbatim recorded and interviewer

transcribed present

verbatim, but

not clearly

described

Assumable that | Not clear what Approach not (81,82)

the approach approach was used | appropriate

was ordoubtful

appropriate, but | whether the

not clearly approach was

described appropriate
At least 50% of the | 11-49% of the Only one (81,82) (81,82)-Not
data was coded by | data was coded researcher was described
at least two by at least two involvedin coding
researchers researchers or no coding
independently independently
Evidence provided Doubtful whether Evidence suggests Not (81,82)
that saturation saturation was that saturation was | applicable
was reached reached not reached

50-99 30-49 <30 Not (81,82)

applicable
NO (SKIP (81)
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other pilot test conducted? items 15-35
General design requirements
Was the cognitive interview study Study performed Assumable that | Doubtful whether Study not (81)
or other pilot test performed ina in a sample the study was the study was performed in a
sample representing the target representing the performed in a performed in a sample
population? target population sample sample representingthe

representing representing the target population

the target target population

population, but

not clearly

described
Comprehensibility
Were patients asked about the YES Not clear (SKIP No (SKIP (81)
comprehensibility of the PROM? standards 17-25) | standards 17-

25)

Were all items tested in their final
form?

All items were
tested in their
finalform

Assumable that
all items were
tested in their
final form, but
not clearly
described

Not clear if all
itemswere tested
in theirfinal form

Items were not
tested in their final
form or itemswere
not re- tested after
substantial
adjustments

Was an appropriate
qualitative method
used for assessing
the
comprehensibility of
the PROM
instructions, items,
response options,
and recall period?

Widely recognized
orwell justified
qualitative
method used

Assumable that
the method was
appropriate but
not clearly
described

Only quantitative
(survey) method (s)
used or doubtful
whether the
method was
appropriate or not
clear if patients
were asked about
the
comprehensibility
of the items,
response options
or recall period or

Method used not
appropriate or
patients were not
asked about the
comprehensibility
of the items,
response options
or recall period or
patients
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patients not asked
about the
comprehensibility
of the PROM
instructions

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <A or not clear
250 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused interviewers had | moderators/
limited interviewers
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers
not trained and
no experience
Were the group meetings or Appropriate topic | Assumable that | Not clear if a topic Not
interviews based on an appropriate or interview guide | the topic or guide was used or Applicable
topic or interview guide? interview guide | doubtful if topic or
was interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group meetings | Assumable that Not clear if all No recording and Not
interviews recorded and transcribed or interviews were | allgroup group meetings or | no notes applicable
verbatim? recorded and meetings or interviews were

transcribed
verbatim

interviews were
recorded and
transcribed
verbatim, but
not clearly
described

recorded and
transcribed
verbatimor
recordings not
transcribed
verbatim or only
notes were made
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during the group
meetings/
interviews

Was an appropriate approach used to
analyse the data?

A widely
recognized orwell
justified approach
wasused

Assumable that
the approach
wasappropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate

Were at least two researchers
involved in the analysis?

At least two
researchers
involved in the
analysis

Assumable that
atleast two
researchers
were involved in
the analysis, but
not clearly
described

Not clear if two
researchers were
included in the
analysis or only
oneresearcher
involvedin the
analysis

Were problems regarding the
comprehensibility of the PROM
instructions, items, response options,
and recall period appropriately
addressed by adapting the PROM?

No problems
found or problems
appropriately
addressed and
PROM was
adapted and re-
tested if necessary

Assumable that
there were no
problems or
that problems
were
appropriately
addressed, but
not clearly
described

Not clear if there
were problems or
doubtful if
problems were
appropriately
addressed

Problems not
appropriately
addressed or
PROM was adapted
but items were not
re-tested after
substantial
adjustments

Not
applicable

Comprehensiveness

Were patients asked about the
comprehensiveness of the PROM?

YES

NO or not clear
(SKIP
items 27-35)

Was the final set of items tested?

The final set of
items was tested

Assumable that
the final set of
items was
tested but not
clearly
described

Not clear if the
final set of items
was tested or the
final set of items
was not tested or
the set of items
were not re-tested
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after items were
removed or added

Was an appropriate
method used for
assessing the
comprehensiveness
of the PROM?

Widely recognized
method used

Assumable that
method was
appropriate but
not clearly
described or
only
quantitative
(survey) method
(s) used

Doubtful whether
the method was
appropriate or
methodused not
appropriate

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies =7 4-6 <4 or not clear
>50 >30 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused interviewers had | moderators/
limited interviewers
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers
not trained and
no experience
Were the group meetings or Appropriate topic | Assumable that | Not clear if a topic Not
interviews based on an appropriate or interview guide | the topic or guide was used or Applicable
topic or interview guide? interview guide | doubtful if topic or
was interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group meetings | Assumable that | Not clear if all No recording and Not
interviews recorded and transcribed or interviews were | allgroup group meetings or | no notes applicable
verbatim? recorded and meetings or interviews were

interviews were

recorded and
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transcribed

recorded and

transcribed

verbatim transcribed verbatimor

verbatim, but recordings not

not clearly transcribed

described verbatim or only
notes were made
during the group
meetings/
interviews

Was an appropriate approach used to | A widely Assumable that | Not clear what Approach not

analyse the data?

recognized orwell
justified approach
wasused

the approach
wasappropriate,
but not clearly
described

approach was used
or doubtful
whether the
approach was
appropriate

appropriate

Were at least two researchers At least two Assumable that | Not clear if two
involved in the analysis? researchers atleast two researchers were
involved in the researchers included in the
analysis were involved in | analysis or only
the analysis, but | oneresearcher
not clearly involvedin the
described analysis
Were problems regarding the No problems Assumable that | Not clear if there Problems not Not
comprehensiveness of the PROM found or problems | there were were problems or appropriately applicable
appropriately addressed by adapting | were problems or doubtful if the addressed

the PROM?

appropriately
addressed and
PROM adapted
and re-tested if
necessary

that problems
were
appropriately
addressed but
not clearly
described

problems were
appropriately
addressed or
PROM was adapted
but items were not
re-tested after
substantial
adjustments

Box 2 Content validity

2a. Asking patients about relevance

Design requirements
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Was an appropriate method used
to ask patients whether eachitem
is relevant for their experience
with the condition?

Only
quantitative
(survey)
method(s)used
or assumable
that the
method was
appropriate but
not clearly
described

Widely recognized
orwell justified
method used

Method used not
appropriate or
patients not asked
about the
relevance of all
items

(81)

Does not
mention
method used
to identify
problematic
items but
mentioned
that it was
noted so that
it could be
changed
appropriately

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

4-6
>30

<4 or not clear
<30 or not clear

Were skilled group
moderators/interviewers used?

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Were the group meetings or
interviews recorded and transcribed
verbatim?

recorded and meetings or

Skilled group Group Not (81)
moderators/ moderators/ Applicable
interviewersused interviewers had
limited
experienceor
were trained
specifically for
thestudy
Appropriate topic Not clear if a topic Not (81)
or interview guide guide was used or Applicable
doubtful if topic or
interview guide
wasappropriate or
no guide
All group meetings | Assumable that No recording and Not (81)
or interviews were | allgroup no notes applicable
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transcribed

interviews were

recorded and

verbatim recorded and transcribed
transcribed verbatimor
verbatim, but recordings not
not clearly transcribed
described verbatim or only
notes were made
during the group
meetings/
interviews
Analyses
Was an appropriate approach used to | A widely Assumable that | Not clear what Approach not (81) Briefly
analyse the data? recognized orwell | the approach approach was used | appropriate mentioned
justified approach | wasappropriate, | or doubtful but not
wasused but not clearly whether the detailed
described approach was
appropriate
Were at least two researchers At least two Assumable that | Not clear if two (81)
involved in the analysis? researchers atleast two researchers were
involved in the researchers included in the
analysis were involved in | analysis or only
the analysis, but | oneresearcher
not clearly involvedin the
described analysis
2b. Asking patients about Not done
comprehensiveness
2c. Asking patients Not done
about
comprehensibility
2d. Asking Not done
professionals about
relevance
2e. Asking professionals about Not done

comprehensiveness

Box 3. Structural Validity — Not tested

Box 4. Internal Consistency




Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No

Design Requirements

Was an internal consistency statistic Internal Unclear whether | Internal (81,82)
calculated foreach unidimensional consistency scale or sub consistency
scale or subscale separately? statisticcalculated | scaleis statisticNOT
for each unidimensional calculated for each
unidimensional unidimensional
scale or subscale scale or sub scale
Statistical methods
For continuous scores: Was Cronbach’s alpha, Only item-total No Cronbach’s Not (81,82) Stein=0.83-
Cronbach’s alpha oromega or Omega correlations alpha and noitem- | Applicable 0.94
calculated? calculated calculated total correlations Kromer=not
calculated calculated
For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not
Cronbach’s alpha or KR-20 or KR-20calculated correlations alpha or KR-20 and | Applicable
calculated? calculated no item-total
correlations
calculated
For IRT-based scores: Was standard SE(B) or reliability SE(B) or reliability Not
error of the theta(SE (0)) or reliability | coefficient coefficient NOT Applicable
coefficient of estimated latent trait calculated calculated
value (index of (subject or item)
separation) calculated?
Other
Were there any important flaws in No other Other minor Other important
the design or methods of the study? important methodological methodological

methodological
flaws in the design
or execution of

the study

flaws in the design
or execution of the
study

flaws in the design
or execution of the
study

Box 5: Cross-cultural validity/Measurement invariance

Design requirements
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Were the samples similar for relevant
characteristics except for thegroup
variable?

Stated (but no
evidence
provided)that
samples were
similar for
relevant
characteristics
except group

Unclear whether
samples were
similar for relevant
characteristics
exceptgroup
variable

Samples were NOT
similar forrelevant
characteristics
except group
variable

(82)

Process
explained —
translation to
Spanish and
used

variable
Statistical Methods
Was an appropriate approach used to Assumable that | Not clear what Approach not Not (82)
analyse the data? the approach approach was used | appropriate Applicable
was ordoubtful
appropriate, but | whether the
notclearly approach was
described appropriate
Was the sample size included in the Regression 150 subjects per | 100 subjects per (82)
analysis adequate? analysesor group group
IRT/Rasch based
analyses: 200
subjects per group
MGCFA*: 7 times 5 times the 5 times the (82)
the number of numberof items | numberof items
itemsand >100 and 2100; OR 5- | but <100
7 times the
number of items
but <100
Other
Were there any important flaws in Other minor Other important (82)

the design or methods of the study?

methodological
flaws in the design
or execution of the
study

methodological
flaws in the design
or execution of the
study

Box 6. Reliability

Design Requirements
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Were patients stable in the interim
period on the construct to be
measured?

Patients were
stable (evidence
provided)

Assumable that
patients were
stable

Unclear if patients
were stable

Patients were NOT
stable

Test-retest
not done

Was the time interval appropriate?

Time interval
appropriate

Doubtful whether
time interval was
appropriate

Time interval NOT
appropriate

Were the test conditions similar for

Test conditions

Assumable that

Unclear if test

Test conditions

Test-retest

the measurements? e.g. typeof were similar testconditions conditions were were NOT similar not done
administration, environment, (evidence were similar similar
instructions provided)
Statistical methods
For Continuous scores: Was an ICC calculated and | ICC calculated Pearson or No ICC or Pearson Not (82) (82)-ICC
Intraclass correlation coefficient (ICC) | model or formula but model or Spearman or Spearman Applicable between
calculated? of the ICC formula of the correlation correlations English and
described ICC not coefficient calculated Spanish
described or calculated versions 0.76-
optimal. WITHOUT evidence 0.88
Pearson or provided that no
Spearman systematic change
correlation has occurred WITH
calculated with evidence that
evidence systematic change
provided that no | has occurred
systematic
change has
occurred
For dichotomous/nominal/ordinal Kappa calculated No kappa Not
scores: Was kappa calculated? calculated Applicable
For ordinal scores: Was a weighted Weighted Kappa Unweighted Kappa Not
kappa calculated? Calculated calculated or not Applicable
described
For ordinal scores: Was the weighting | Weighting scheme | Weighting
scheme described? E.g. linear, described scheme NOT
quadratic described
Other
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Were there any other important
flaws in the design or statistical
methods of the study?

No other
important
methodological
flaws

Other minor
important
methodological
flaws

Other important
methodological
flaws

Box 7. Measurement error: absolute measures — Not done

Box 8: Criterion Validity — Not tested

Box 9: Hypothesis testing for construct validity

9b. Comparison between subgroups | Not tested
(discriminative or known-groups
validity)
Design requirements
Was there adequate description Adequate Adequate Poor description of (81,82) Both - basic
provided of important characteristics | description of the | description of the important health
of the subgroups? important most of the characteristics of information
characteristics of important the subgroups included such
the subgroups characteristics as chronic,
of the acute
subgroups
Statistical methods
Was the statistical method Statistical method | Assumable that | Statistical method Statistical method (81,82)
appropriate for the hypotheses to be | was appropriate statistical applied NOT applied NOT
tested? methodwas optimal appropriate
appropriate
Other
Were there any other important No other Other minor Other important (81,82)
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 10: Responsiveness — Not tested
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Appendix 8: COSMIN Risk of Bias Checklist — CHU-9D

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

for which the PROM was
developed?

target population

performed in
a sample

sample

representingthe

Very good Adequate Doubtful Inadequate Not Reference Notes
applicable
Box 1. PROM development
1a. PROM design
General design requirements
Is a clear description provided of Construct clearly Construct not Not (74,83,84,87,116,187) | HRQoL
the construct to be measured? described clearly Applicable
described
Is the origin of the construct clear: Origin of the Origin of the (74,83,84,87,116,187) | More child friendly
was a theory, conceptual construct clear construct OMs
framework or disease model used not clear
or clear rationale provided todefine
the construct to be measured?
Is a clear description provided of Target T (74,83,84,87,116,187) | Paediatric
. . arget . .
the target population for whichthe | population population populations with
PROM was developed? clearly described not clearly and wlthout N
described medical conditions
Is a clear description provided of Context of use Context of use (74,83,84,87,116,187)
the context of use clearly described not
clearly described
Was the PROM development study | Study performed | Assumable Doubtful whether | Study not (74,83,84,87,116,187)
performed in a sample in a sample that the study | the study was performed in a
representing the target population | representing the | was performed ina sample
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representing
the target
population,
butnot clearly
described

representing the
target population

target population
(SKIP items 6-12)

Concept elicitation (relevance and
comprehensiveness)

(74,83,84,87,116,187)

Was an appropriate qualitative
data collection method used to
identify relevant items for a
new PROM?

Assumable
thatthe
qualitative
method was
appropriate
and suitable
forthe
construct and
study
population,
butnot clearly
described

Were skilled group
moderators/interviewers used?

Skilled group
moderators/
interviewersused

Group
moderators/
interviewers
had limited
experienceor
were trained
specifically for
thestudy

Were the group meetings or

interviews based on an appropriate

topic or interview guide?

Assumable
that the topic
or interview
guide was
appropriate,

Only quantitative
(survey)
method(s) used
or doubtful
whether the
method was
suitable for the
construct and
study population

Method used not
appropriate or
not suitable for
the construct or
study population

(74,83,84,87,116,187)

Not clearif a
topic guide was
used or doubtful

if topic or
interview guide

Not (74,83,84,87,116,187) | 2-Not stated —

Applicable only referred to as
‘interviewers’

Not (74,83,84,87,116,187) | 2-Interviewer

Applicable guide given
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but not clearly
described

wasappropriate
or no guide

Were the group meetings or
interviews recorded and
transcribed verbatim?

Was an appropriate approach used
to analyse the data?

Was at least part of the data coded
independently?

Was data collection continued until
saturation was reached?

For quantitative studies (surveys):
was the sample sizeappropriate?

All group Assumable No recording and | Not (74,83,84,87,116,187) | Notes were taken,
meetings or that allgroup no notes applicable time taken
interviews were meetings or
recorded and interviews
transcribed were recorded
verbatim and

transcribed

verbatim, but

not clearly

described

Assumable Not clear what Approach not (74,83,84,87,116,187)

thatthe approach was appropriate

approach was used ordoubtful

appropriate, whether the

but not clearly | approach was

described appropriate
At least 50% of 11-49% of the Only one (74,83,84,87,116,187) | Not described
the data was data was researcher was
coded by at least | codedby at involvedin coding
two researchers least two or no coding
independently researchers

independently
Evidence Doubtful whether | Evidence Not (74,83,84,87,116,187) | Children recruited
providedthat saturation was suggests that applicable from
saturation was reached saturation was schools/healthcare
reached not reached settings

30-49 <30 Not (74,83,84,87,116,187)
applicable
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1b. Cognitive interview study or
other pilot test

(74,83,84,87,116,187)

Was a cognitive interview study or YES NO (SKIP (74,83,84,87,116,187)
other pilot test conducted? items 15-35

General design requirements

Was the cognitive interview study Study performed | Assumable Doubtful whether | Study not

or other pilot test performed ina in a sample that the study | the study was performed in a

sample representing the target representing the | was performed in a sample

population?

target population

performed in

sample

representingthe

a sample representing the | target population
representing target population
the target
population,
butnot clearly
described
Comprehensibility
Were patients asked about the YES Not clear (SKIP | No (SKIP
comprehensibility of the PROM? standards 17- standards 17-
25) 25)
Were all items tested in their final All items were Assumable Not clear if all Items were not

form?

tested in their

thatall items

itemswere tested

tested in their

finalform were tested in | in theirfinal form | final form or
their final itemswere not
form, but not re- tested after
clearly substantial
described adjustments
Was an appropriate Widely Assumable Only quantitative | Method used not
qualitative method recognized or that the (survey) method appropriate or
used for assessing well justified method was (s) used or patients were not

the
comprehensibility
of the PROM
instructions, items,
response options,

gualitative
method used

appropriate
butnot clearly
described

doubtful whether
the method was
appropriate or
not clear if
patients were

asked about the
comprehensibility
of the items,
response options
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and recall period?

asked about the
comprehensibility
of the items,
response options
or recall period or
patients not
asked about the
comprehensibility
of the PROM
instructions

or recall period or
patients

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
250 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers moderators/
had limited interviewers
experienceor weretrained
were trained or group
Specifically for moderators/
thestudy interviewers
not trained
and no
experience
Were the group meetings or Appropriate Assumable Not clearif a Not
interviews based on an appropriate | topic or that the topic topic guide was Applicable
topic or interview guide? interview guide or interview used or doubtful
guide was if topic or
appropriate, interview guide
but not clearly | wasappropriate
described or no guide
Were the group meetings or All group Assumable Not clear if all No recording and | Not
interviews recorded and meetings or that allgroup group meetings no notes applicable
transcribed verbatim? interviews were meetings or or interviews
recorded and interviews were recorded
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transcribed

were recorded

and transcribed

verbatim and verbatimor
transcribed recordings not
verbatim, but transcribed
not clearly verbatim or only
described notes were made
during the group
meetings/
interviews
Was an appropriate approach used | A widely Assumable Not clear what Approach not
to analyse the data? recognized or that the approach was appropriate
well justified approach was used or doubtful

approach was
used

appropriate,
but not clearly

whether the
approach was

described appropriate
Were at least two researchers At least two Assumable Not clear if two
involved in the analysis? researchers that atleast researchers were
involved in the two included in the
analysis researchers analysis or only

were involved | oneresearcher
in the analysis, | involvedin the
but not clearly | analysis
described
Were problems regarding the No problems Assumable Not clear if there | Problems not Not
comprehensibility of the PROM found or thatthere were | were problems or | appropriately applicable
instructions, items, response problems no problems or | doubtful if addressed or
options, and recall period appropriately that problems | problems were PROM was
appropriately addressed by addressed and were appropriately adapted but
adapting the PROM? PROM was appropriately addressed items were not
adapted and re- addressed, but re-tested after
tested if not clearly substantial
necessary described adjustments
Comprehensiveness
Were patients asked about the YES NO or not clear

comprehensiveness of the PROM?

(SKIP
items 27-35)
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Was the final set of items tested? The final set of Assumable Not clear if the
items was tested | that the final final set of items
set of items was tested or the
was tested but | final set of items
not clearly was not tested or
described the set of items
were not re-
tested after items
were removed or
added
Was an appropriate Widely Assumable Doubtful whether
method used for recognized that method the method was

assessing the
comprehensiveness
of the PROM?

method used

was
appropriate
but not clearly
described or

appropriate or
methodused not
appropriate

only
guantitative
(survey)
method (s)
used
Woas each item tested in an
appropriate number of patients?
For qualitative studies
For quantitative (survey) studies 27 4-6 <4 or not clear
>50 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers moderators/
had limited interviewers

experienceor
were trained
specifically for
thestudy

weretrained
or group
moderators/
interviewers
not trained
and no
experience
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Were the group meetings or Appropriate Assumable Not clear if a Not
interviews based on an appropriate | topic or that the topic topic guide was Applicable
topic or interview guide? interview guide or interview used or doubtful

guide was if topic or

appropriate, interview guide

but not clearly | wasappropriate

described or no guide
Were the group meetings or All group Assumable Not clear if all No recording and | Not
interviews recorded and meetings or that allgroup group meetings no notes applicable
transcribed verbatim? interviews were meetings or or interviews

recorded and interviews were recorded

transcribed

were recorded

and transcribed

verbatim and verbatimor
transcribed recordings not
verbatim, but transcribed
not clearly verbatim or only
described notes were made
during the group
meetings/
interviews
Was an appropriate approach used | A widely Assumable Not clear what Approach not
to analyse the data? recognized or that the approach was appropriate

well justified
approach was
used

approach was
appropriate,
but not clearly

used or doubtful
whether the
approach was

described appropriate
Were at least two researchers At least two Assumable Not clear if two
involved in the analysis? researchers that atleast researchers were
involved in the two included in the
analysis researchers analysis or only

were involved
in the analysis,
but not clearly
described

oneresearcher
involvedin the
analysis
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Were problems regarding the No problems Assumable Not clear if there | Problems not Not
comprehensiveness of the PROM found or that there were problems or | appropriately applicable
appropriately addressed by problems were were problems | doubtful if the addressed
adapting the PROM? appropriately or that problems were
addressed and problems were | appropriately
PROM adapted appropriately addressed or
and re-tested if addressed but | PROM was
necessary not clearly adapted but
described items were not
re-tested after
substantial
adjustments
Box 2 Content validity — Not tested
Box 3. Structural Validity
Does the scale consist of effect
indicators, i.e. is it based on a
reflective model? Yes
Does the study concern
unidimensionality or structural
validity?
Statistical methods
For CTT: Was exploratory or Confirmatory Exploratory No exploratory or | Not (116) Confirmatory
confirmatory factor analysis factor analysis factor analysis confirmatory Applicable factor analysis
performed? performed performed factoranalysis performed
performed
For IRT: Were IRT/Rasch: does the Chosen model Assumable Doubtful if the Chosen model Not (116)
chosen model fit to the research fits wellto the that the chosen model fits | doesnot fit to the | Applicable
topic research chosen model | well to the research question
question fits wellto the research question
research
question
FA: 7 times the FA: at least 5 FA: 5 times the FA: <5 times the (116) FA 4-10, n=100
numberof items | times the number of items | number of items
and 2100 number of but <100
items and
2100; OR at
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least6 times

number of
items but <100
Rasch/1PL Rasch/1PL Rasch/1PL Rasch/1PL
models:100- models:50-99 models: <50
models: > ; ; ;
200 subjects 199 subjects subjects subjects
2PL parametric 2PL parametric | 2PL parametric 2PL parametric
IRT models OR IRT models OR | IRT models OR IRT models OR
Mokken scale Mokkenscale Mokkenscale Mokken scale
analysis: > 1000 analysis: 500- analysis: 250- 499 | analysis: < 250
subjects 999 subjects subjects subjects
Other
Were there any other important No other Other minor Other important (116)
flaws in the design or statistical important important methodological
methods of the study? methodological methodological flaws
flaws flaws
Box 4. Internal Consistency
Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No
Design Requirements
Was an internal consistency Internal Unclear Internal (116) ICC=>0.70
statistic calculated foreach consistency whether scale | consistency
unidimensional scale or subscale statistic or sub scale is statisticNOT
separately? calculated for unidimensional | calculated for
each each
unidimensional unidimensional
scale or subscale scale or sub scale
Statistical methods
For continuous scores: Was Cronbach’s Only item-total No Cronbach’s Not (116)
Cronbach’s alpha oromega alpha, or Omega correlations alpha and no Applicable
calculated? calculated calculated item-total
correlations
calculated
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For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not (116)
Cronbach’s alpha or KR-20 or KR-20 correlations alpha or KR-20 Applicable
calculated? calculated calculated and no item-total
correlations
calculated

For IRT-based scores: Was standard | SE(8) or SE(8) or reliability | Not (116)
error of the theta(SE (6)) or reliability coefficient NOT Applicable
reliability coefficient of estimated coefficient calculated
latent trait value (index of (subject | calculated
or item) separation) calculated?
Other
Were there any important flaws in No other Other minor Other important (116)
the design or methods of the important methodological methodological
study? methodological flaws in the flaws in the

flaws in the design or design or

design or execution of the execution of the

execution of the study study

study
Box 5: Cross-cultural validity/Measurement invariance
Design requirements
Were the samples similar for Evidence Stated (but no | Unclear whether | Samples were (116) All GenPop
relevant characteristics except for provided that evidence samples were NOT similar for
thegroup variable? samples were provided)that similar for relevant

similar for samples were relevant characteristics

relevant similar for characteristics except group

characteristics relevant exceptgroup variable

except group characteristics | variable

variable except group

variable

Statistical Methods
Was an appropriate approach used | A widely Assumable Not clear what Approach not Not (116) Translation
to analyse the data? recognizedor that the approach was appropriate Applicable process not stated

well justified
approach was
used

approach was
appropriate,
but notclearly
described

used ordoubtful
whether the
approach was
appropriate
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Was the sample size included in the | Regression 100 subjects per <100 subjects (116)
analysis adequate? analysesor group pergroup
IRT/Rasch based
analyses: 200
subjects per
group
MGCFA*: 7 times | 5 times the 5 times the <5 times the
the number of numberof numberof items number of items
itemsand =100 items and but <100
2100; OR 5-7
times the
number of
items but <100
Other
Were there any important flaws in Other minor Other important (116)
the design or methods of the methodological methodological
study? flaws in the flaws in the
design or design or
execution of the execution of the
study study
Box 6. Reliability
Design Requirements
Were patients stable in the interim Assumable Patients were (87,116) (2)-not stated, sub
period on the construct to be that patients NOT stable sample used
measured? were stable
(6)-stated that
some excluded
due toill
health/major life
event occurred
Was the time interval appropriate? | Time interval Time interval (87,116) not stated for both
appropriate NOT appropriate
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Were the test conditions similar for
the measurements? e.g. typeof
administration, environment,
instructions

Statistical methods

For Continuous scores: Was an
Intraclass correlation coefficient
(ICC) calculated?

For dichotomous/nominal/ordinal
scores: Was kappa calculated?

For ordinal scores: Was a weighted
kappa calculated?

For ordinal scores: Was the
weighting scheme described? E.g.
linear, quadratic

Other

Were there any other important
flaws in the design or statistical
methods of the study?

Test conditions Assumable Test conditions (87,116) not stated for both
were similar that test were NOT similar
(evidence conditions
provided) were similar

ICC calculated | Pearson or No ICC or Not (87,116)

but model or Spearman Pearson or Applicable

formula of the | correlation Spearman

ICC not coefficient correlations

described or calculated calculated

optimal. WITHOUT

Pearson or evidence

Spearman provided that no

correlation systematic

calculated with | change has

evidence occurred WITH

provided that evidence that

no systematic systematic

change has change has

occurred occurred

No kappa Not (87,116) (87,116)
calculated Applicable
Not (2) (2)-weighted and
Applicable unweighted
calculated

Weighting (2)

scheme NOT

described

Other minor Other important (87,116)
important methodological

methodological
flaws

flaws

Box 7. Measurement error: absolute measures — Not tested

Box 8: Criterion Validity — Not tested
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Box 9: Hypothesis testing for construct validity

9a. Comparison with other
outcome measurement
instruments (convergent validity)

Design requirements

Is it clear what the comparator Constructs Constructs (84,87,187) All OMs described
instrument(s) measure(s)? measured by the measured by the
comparator comparator
instrument(s) is instrument(s) is
clear not clear
Were the measurement properties | Sufficient Sufficient Some No information (84,87,187) All measuring
of the comparatorinstrument(s) measurement measurement | information on on the HRQoL or similar
sufficient? properties of the | properties of measurement measurement dimensions
comparator the properties of the | properties of
instrument(s) in comparator comparator the comparator
a population instrument(s) instrument(s) in instrument(s),
similar tothe but not sure if | any study OR evidence for
study population | these applyto | population insufficient
the study measurement
population properties of
the comparator
instrument(s)
Statistical methods
Was the statistical method Statistical Assumable Statistical Statistical (84,87,187)
appropriate for the hypotheses to method was that statistical | method applied methodapplied
betested? appropriate methodwas NOT optimal NOT appropriate
appropriate
Other
Were there any other important No other Other minor Other important (84,87,187)
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

9b. Comparison between
subgroups (discriminative or
known-groups validity)
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Design requirements

Was there adequate description
provided of important
characteristics of the subgroups?

Adequate
description of
the important
characteristics of
the subgroups

Adequate
description of
most of the
important
characteristics
of the

Poor description
of the important
characteristics of
the subgroups

(84,87,187)

Basic descriptions
of medical
conditions eg.
chronic, CP, acute,
etc.

subgroups
Statistical methods
Was the statistical method Statistical Assumable Statistical Statistical (84,87,187)
appropriate for the hypotheses to method was that statistical | method applied methodapplied
betested? appropriate methodwas NOT optimal NOT appropriate
appropriate
Other
Were there any other important No other Other minor Other important (84,87,187)
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 10: Responsiveness

10a. Criterion approach (ie.
comparison to a gold standard)

Statistical Methods

For continuous scores: Were Correlations or Correlations or Not (187)
correlations between change Areaunder the AUC NOT Applicable
scores,or the area under the ROC Curve (AUC) calculated

Receiver Operator Curve (ROC) calculated

curve calculated?

For dichotomous scales: Were Sensitivity and Sensitivity and Not (187)
sensitivity and specificity (changed | specificity specificity NOT Applicable

versus not changed) determined? calculated calculated

Other

Were there any other important No other Other minor Other important (187) None identified
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws
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10b. Construct approach (i.e.
hypotheses testing; comparison
with other outcome measurement
instruments)

Is it clear what the comparator Constructs Constructs (187)
instrument(s) measure(s)? measured by the measured by the
comparator comparator
instrument(s) is instrument(s) is
clear not clear
Were the measurement properties | Sufficient Sufficient Some NO information (187) SDQ and
of the comparatorinstrument(s) measurement measurement | information on onthe KIDSCREEN
sufficient? properties of the | properties of measurement measurement
comparator the properties of the | properties of the
instrument(s) in comparator comparator comparator
a population instrument(s) instrument(s) in instrument(s)
similar tothe but not sure if | any study OR evidence of
study population | these applyto | population poor quality of
the study comparator
population instrument(s)
Statistical Methods
Was the statistical method Statistical Assumable Statistical Statistical (187) Floor/ceiling
appropriate for the hypotheses to methodwas that method applied methodapplied effects at
betested? appropriate statistical NOT optimal NOT baseline and
method appropriate end-of-
were treatment
appropriate
Other
Were there any other important No other Other minor Other important (187)
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

10c. Construct approach: (i.e.
hypotheses testing: comparison
between subgroups)

Design requirements
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Was an adequate description Adequate Adequate Poor or no Mental (187)
provided of important description of description of descriptionof the conditions
characteristicsof the subgroups? the important most of the important broken
characteristics important characteristics of down to
of the characteristics | the subgroups more
subgroups of the specific
subgroups conditions
Statistical Methods
Was the statistical method Statistical Assumable Statistical Statistical (187)
appropriate for the hypotheses to methodwas that method applied methodapplied
betested? appropriate statistical NOT optimal NOT
method appropriate
was
appropriate
Other
Were there any other important No other Other minor Other important (187)
flaws in the design or statistical important important methodological
methods of the study? methodological methodological flaws
flaws flaws
10d. Construct approach: (i.e.
hypotheses testing: before and
after intervention)
Design requirements
Was an adequate description Adequate Poor description NO description of (187) All OMs described
provided of the intervention given? | description of of the the intervention
theintervention intervention
Statistical Methods
Was the statistical method Statistical Assumable Statistical Statistical (187)
appropriate for the hypotheses to methodwas that method applied methodapplied
betested? appropriate statistical NOT optimal NOT
method appropriate
was

appropriate

Other
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Were there any other important
flaws in the design or statistical
methods of the study?

Other minor
important
methodological
flaws

Other important
methodological
flaws

(187)
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Appendix 9: COSMIN Risk of Bias Checklist — DISABKIDS-TAKE-6

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

for which the PROM was
developed?

target population

sample
representing

sample

representingthe

Very good Adequate Doubtful Inadequate Not Reference Notes
applicable
(7)

Box 1. PROM development

1a. PROM design

General design requirements

Is a clear description provided of Construct clearly Construct not Not

the construct to be measured? described clearly Applicable
described

Is the origin of the construct clear: Origin of the Origin of the

was a theory, conceptual construct clear construct

framework or disease model used not clear

or clear rationale provided todefine

the construct to be measured?

Is a clear description provided of Target Target

the target population for whichthe | populationclearly population

PROM was developed? described not clearly
described

Is a clear description provided of Context of use Context of use not

the context of use clearly described clearly described

Was the PROM development study | Study performed | Assumable that Doubtful whether Study not

performed in a sample in a sample the study was the study was performed in a

representing the target population | representing the | performedina performed ina sample
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the target
population, but
not clearly
described

representing the
target population

target population
(SKIP items 6-12)

Concept elicitation (relevance and
comprehensiveness)

Was an appropriate qualitative
data collection method used to
identify relevant items for a
new PROM?

Widely
recognized or
well justified
qualitative
methodused,
suitable for the
construct and

Were skilled group
moderators/interviewers used?

Only quantitative
(survey) method(s)
used or doubtful
whether the
method was
suitable for the
construct and study

Method used not
appropriate or not
suitable for the
construct or study
population

Some sort of
cog debriefing
by identifying
ambiguous
words and
rephrasing and
noting it down

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

study population population for future
reference
Group Not clear if Not Members of
moderators/ group Applicable the project
interviewers had | moderators/ team, trained
limited interviewers for interviews
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers
nottrained and
no experience
Assumable that Not clear if a topic Not
the topic or guide was used or Applicable
interview guide | doubtful if topic or
was appropriate, | interview guide
but not clearly wasappropriate or
described no guide
All group Assumable that No recording and Not Interviewer
meetings or allgroup no notes applicable guided
interviews were meetings or interviewees,
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Was an appropriate approach used
to analyse the data?

Was at least part of the data coded
independently?

recorded and
transcribed
verbatim

At least 50% of
thedata was
coded byat least

interviews were

recorded and
transcribed
verbatim, but
not clearly
described

Assumable that
the approach

was appropriate,

but not clearly
described

11-49% of the
data was coded
by at least two

Not clear what
approach was used

ordoubtful whether
theapproach was
appropriate

ambiguous
terms were
rephrased and
noted

Approach not
appropriate

IC — Cronbach
ICC —Test-
retest
Convergent val
—Pearsonr

Only one
researcher was
involvedin coding

Not mentioned

two researchers researchers or no coding
independently independently
Was data collection continued until | Evidence Assumable that Doubtful whether Evidence suggests
saturation was reached? providedthat saturation was saturation was that saturation was
saturation was reached reached not reached
reached
For quantitative studies (surveys): 50-99 30-49 <30 Not
was the sample sizeappropriate? applicable
1b. Cognitive interview study or
other pilot test
Was a cognitive interview study or NO (SKIP
other pilot test conducted? items 15-35

General design requirements
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Was the cognitive interview study
or other pilot test performed ina
sample representing the target
population?

Study performed
in a sample

representing the
target population

Assumable that
the study was
performed in a
sample
representing
the target
population, but
not clearly
described

Doubtful whether
the study was
performed in a
sample
representing the
target population

Study not
performed in a
sample
representingthe
target population

Comprehensibility

Were patients asked about the YES Not clear (SKIP No (SKIP Interviewers
comprehensibility of the PROM? standards 17-25) | standards 17- noted down
25) ambiguous
words and
rephrased
words if
necessary
Were all items tested in their final All items were Assumable that Not clear if all Items were not

form?

tested in their

all items were

itemswere tested

tested in their final

finalform tested in their in theirfinal form form or itemswere
final form, but not re- tested after
not clearly substantial
described adjustments
Was an appropriate Widely Assumable that Only quantitative Method used not

qualitative method
used for assessing
the
comprehensibility
of the PROM
instructions, items,
response options,
and recall period?

recognized or
well justified
qualitative
method used

the method was
appropriate but
not clearly
described

(survey) method (s)
used or doubtful
whether the
method was
appropriate or not
clear if patients
were asked about
the
comprehensibility
of the items,
response options

appropriate or
patients were not
asked about the
comprehensibility
of the items,
response options or
recall period or
patients
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or recall period or
patients not asked
about the
comprehensibility
of the PROM
instructions

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
>50 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers had | moderators/
limited interviewers
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers
not trained and
no experience
Were the group meetings or Appropriate Assumable that Not clear if a topic Not
interviews based on an appropriate | topic or the topic or guide was used or Applicable
topic or interview guide? interview guide interview guide doubtful if topic or
was appropriate, | interview guide
but not clearly wasappropriate or
described no guide
Were the group meetings or All group Assumable that Not clear if all No recording and Not
interviews recorded and meetings or allgroup group meetings or no notes applicable
transcribed verbatim? interviews were meetings or interviews were

recorded and
transcribed
verbatim

interviews were
recorded and
transcribed
verbatim, but
not clearly
described

recorded and
transcribed
verbatimor
recordings not
transcribed
verbatim or only
notes were made
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during the group
meetings/
interviews

Was an appropriate approach used
to analyse the data?

A widely
recognized or
well justified
approach was
used

Assumable that
the approach
wasappropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate

Were at least two researchers
involved in the analysis?

At least two
researchers
involved in the
analysis

Assumable that
atleast two
researchers
were involved in
the analysis, but
not clearly
described

Not clear if two
researchers were
included in the
analysis or only one
researcher involved
in the analysis

Were problems regarding the No problems Assumable that Not clear if there Problems not Not Ambiguous
comprehensibility of the PROM found or there were no were problems or appropriately applicable words noted
instructions, items, response problems problems or that | doubtful if addressed or PROM and used for
options, and recall period appropriately problems were problems were was adapted but rewriting
appropriately addressed by addressed and appropriately appropriately items were not re-
adapting the PROM? PROM was addressed, but addressed tested after

adapted and re- not clearly substantial

tested if described adjustments

necessary
Comprehensiveness
Were patients asked about the YES NO or not clear

comprehensiveness of the PROM?

(SKIP
items 27-35)

Was the final set of items tested?

The final set of
items was tested

Assumable that
the final set of
items was tested
but not clearly
described

Not clear if the final
set of items was
tested or the final
set of items was
not tested or the
set of items were
not re-tested after
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items were
removed or added

Was an appropriate
method used for
assessing the
comprehensiveness
of the PROM?

Widely
recognized
method used

Assumable that
method was
appropriate but
not clearly
described or
only quantitative
(survey) method
(s) used

Doubtful whether
the method was
appropriate or
methodused not
appropriate

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
>50 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused | interviewers had | moderators/
limited interviewers
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers
not trained and
no experience
Were the group meetings or Appropriate Assumable that Not clear if a topic Not
interviews based on an appropriate | topic or the topic or guide was used or Applicable
topic or interview guide? interview guide interview guide doubtful if topic or
was appropriate, | interview guide
but not clearly wasappropriate or
described no guide
Were the group meetings or All group Assumable that Not clear if all No recording and Not
interviews recorded and meetings or allgroup group meetings or no notes applicable
transcribed verbatim? interviews were meetings or interviews were

recorded and
transcribed
verbatim

interviews were
recorded and
transcribed

recorded and
transcribed
verbatimor
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verbatim, but
not clearly
described

recordings not
transcribed
verbatim or only
notes were made
during the group
meetings/
interviews

Was an appropriate approach used
to analyse the data?

A widely
recognized or
well justified
approach was
used

Assumable that
the approach
wasappropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate

Were at least two researchers
involved in the analysis?

At least two
researchers
involved in the
analysis

Assumable that
atleast two
researchers
were involved in
the analysis, but

Not clear if two
researchers were
included in the
analysis or only one
researcher involved

not clearly in the analysis

described
Were problems regarding the No problems Assumable that Not clear if there Problems not Not
comprehensiveness of the PROM found or there were were problems or appropriately applicable
appropriately addressed by problems were problems or that | doubtful if the addressed
adapting the PROM? appropriately problems were problems were

addressed and

PROM adapted
and re-tested if
necessary

appropriately
addressed but
not clearly
described

appropriately
addressed or
PROM was adapted
but items were not
re-tested after
substantial
adjustments

Box 2 Content validity

2a. Asking patients about
relevance

Design requirements
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Was an appropriate method
used to ask patients whether
eachitem is relevant for their
experience with the condition?

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Were skilled group
moderators/interviewers used?

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Were the group meetings or
interviews recorded and
transcribed verbatim?

Widely
recognized or
well justified
method used

All group
meetings or
interviews were

recorded and
transcribed
verbatim

Only Method used not
quantitative appropriate or
(survey) patients not asked
method(s)used about the
or assumable relevance of all
that the items
method was
appropriate but
not clearly
described
4-6 <4 or not clear
>30 <30 or not clear
Group Not clear if Not
moderators/ group Applicable
interviewers had | moderators/
limited interviewers
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers

not trained and

no experience
Assumable that Not clear if a topic Not
the topic or guide was used or Applicable
interview guide | doubtful if topic or
was appropriate, | interview guide
but not clearly wasappropriate or
described no guide
Assumable that No recording and Not
allgroup no notes applicable
meetings or

interviews were
recorded and
transcribed
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verbatim, but
not clearly
described

Analyses

Was an appropriate approach used
to analyse the data?

Assumable that
the approach
wasappropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate

Were at least two researchers At least two Assumable that
involved in the analysis? researchers atleast two
involved in the researchers
analysis were involved in
the analysis, but
not clearly
described
2b. Asking patients about
comprehensiveness
Was an appropriate Widely

method used for
assessing the
comprehensiveness
of the PROM?

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

recognized or
well justified
method used

Doubtful whether
the method was
appropriate

Method used not
appropriate

Interviewer
noted any
ambiguous
words

<4 or not clear
<30 or not clear
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Were skilled group
moderators/interviewers used?

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Appropriate
topic or
interview guide

Group
moderators/
interviewers had
limited
experienceor
were trained
specifically for
thestudy

Assumable that
the topic or
interview guide
was appropriate,
but not clearly

described
Were the group meetings or All group Assumable that
interviews recorded and meetings or allgroup
transcribed verbatim? interviews were meetings or

recorded and
transcribed
verbatim

interviews were
recorded and
transcribed
verbatim, but
not clearly
described

Analyses

Was an appropriate approach used
to analyse the data?

Not clear if
group
moderators/
interviewers
weretrained or
group
moderators/
interviewers
nottrained and
no experience

Not
Applicable

Not
Applicable

No recording and
no notes

Not
applicable

Assumable that
the approach
wasappropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate
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Were at least two researchers At least two Assumable that
involved in the analysis? researchers atleast two
involved in the researchers
analysis were involved in
the analysis, but
not clearly
described
2c. Asking patients
about
comprehensibility
Was an appropriate Widely Only quantitative
qualitative method recognized or (survey) method (s)
used for assessing well justified used or doubtful
the qualitative whether the
comprehensibility method used method was
of the PROM appropriate or not

instructions, items,
response options,
and recall period?

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies

Were skilled group
moderators/interviewers used?

clear if patients
were asked about
the
comprehensibility
of the items,
response options
or recall period or
patients not asked
about the
comprehensibility
of the PROM
instructions

Method used not
appropriate or
patients were not
asked about the
comprehensibility
of the items,
response options or
recall period or
patients

4-6 <4 or not clear

>30 <30 or not clear
Group Not clear if
moderators/ group
interviewers had | moderators/
limited interviewers
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experienceor
were trained
specifically for
thestudy

weretrained or
group
moderators/
interviewers
nottrained and
no experience

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Assumable that
the topic or
interview guide
was appropriate,
but not clearly

described
Were the group meetings or All group Assumable that
interviews recorded and meetings or allgroup
transcribed verbatim? interviews were meetings or

recorded and
transcribed
verbatim

interviews were
recorded and
transcribed
verbatim, but
not clearly
described

Analyses

Not clear if a topic
guide was used or
doubtful if topic or
interview guide

wasappropriate or
no guide

Not
Applicable
No recording and Not
no notes applicable

Was an appropriate approach used
to analyse the data?

Assumable that
the approach
wasappropriate,
but not clearly
described

At least two

Were at least two researchers
involved in the analysis? researchers
involved in the

analysis

Assumable that
atleast two
researchers
were involved in

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate




the analysis, but

not clearly
described
2d. Asking
professionals
about relevance
Was an appropriate method A widely Only
used to ask professionals recognized or guantitative
whethereach item is relevant well justified (survey)

for the construct of interest?

approach was
used

method(s) used
or assumable
that the method
wasappropriate
but not clearly
described

Method used not
appropriate or
professionals not
asked about the
relevance of all
items

Were professionals from all
relevant disciplines included?

Professionals
from allrequired
disciplines were
included

Assumable that
professionals
fromall required
disciplines were
included, but

not clearly
described
Was each item tested in an
appropriate number of patients?
For qualitative studies
For quantitative (survey) studies 27 4-6
>50 >30

Analyses

Was an appropriate approach used
to analyse the data?

Assumable that
the approach
wasappropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate
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Were at least two researchers At least two Assumable that
involved in the analysis? researchers atleast two
involved in the researchers
analysis were involved in
the analysis, but
not clearly
described
2e. Asking professionals about
comprehensiveness
Design requirements
Was an appropriate method A widely Not clear if Method used not
used to for assessing recognized or professionals were | appropriate or
comprehensiveness of the well justified asked whether professionals not

PROM?

approach was
used

Were professionals from all
relevant disciplines included?

Professionals
from allrequired
disciplines were
included

Assumable that
professionals
fromall required
disciplines were
included, but

not clearly
described
Was each item tested in an
appropriate number of patients?
For qualitative studies
For quantitative (survey) studies 27 4-6
250 230

Analyses

Was an appropriate approach used
to analyse the data?

each item is
relevant or
doubtful if the
method was
appropriate

asked about the
relevance of all
items

Assumable that
the approach
wasappropriate,

Not clear what
approach was used
or doubtful

Approach not
appropriate
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approach was
used

but not clearly
described

whether the
approach was
appropriate

Were at least two researchers At least two Assumable that Not clear if two
involved in the analysis? researchers atleast two researchers were
involved in the researchers included in the
analysis were involved in | analysis or only one
the analysis, but | researcher involved
not clearly in the analysis
described
Box 3. Structural Validity — Not tested
Box 4. Internal Consistency
Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No
Design Requirements
Was an internal consistency Internal Unclear whether | Internal Ranged from
statistic calculated foreach consistency scale or sub consistency 0.64t00.71
unidimensional scale or subscale statistic scale is statisticNOT
separately? calculated for unidimensional calculated for each
each unidimensional

unidimensional
scale or subscale

scale or sub scale

Statistical methods

For continuous scores: Was Cronbach’s Only item-total No Cronbach’s Not
Cronbach’s alpha oromega alpha, or Omega correlations alpha and noitem- Applicable
calculated? calculated calculated total correlations

calculated
For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not
Cronbach’s alpha or KR-20 or KR-20 correlations alpha or KR-20 and | Applicable
calculated? calculated calculated no item-total

correlations

calculated
For IRT-based scores: Was standard | SE(8) or SE(B) or reliability Not
error of the theta(SE (6)) or reliability coefficient NOT Applicable

reliability coefficient of estimated

calculated
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latent trait value (index of (subject | coefficient
or item) separation) calculated? calculated
Other
Were there any important flaws in No other Other minor Other important None identified
the design or methods of the important methodological methodological but further
study? methodological flaws in the design | flaws in the design research is
flaws in the or execution of the | or execution of the suggested
design or study study
execution of the
study
Box 5: Cross-cultural validity/Measurement invariance
Design requirements
Were the samples similar for Evidence Stated (but no Unclear whether Samples were NOT Over 30
relevant characteristics except for provided that evidence samples were similar forrelevant languages,
thegroup variable? samples were provided)that similar for relevant | characteristics VMC process
similar for samples were characteristics except group described, used
relevant similar for exceptgroup variable internationally
characteristics relevant variable

except group

characteristics

variable except group
variable
Statistical Methods
Was an appropriate approach used A widely Assumable that Not clear what Approach not Not
to analyse the data? recognizedor the approach approach was used | appropriate Applicable

well justified
approach was
used

was appropriate,

but notclearly
described

ordoubtful whether
theapproach was
appropriate

Was the sample size included in the Regression 150 subjects per | 100 subjects per < 100 subjects per
analysis adequate? analysesor group group group

IRT/Rasch

based analyses:

200 subjects

per group

MGCFA*: 7 5 times the 5 times the number | <5 times the

times the numberof items | of items but <100 number of items

and 2100; OR 5-
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number of
itemsand 2100

7 times the
number of items
but <100

Other

Were there any important flaws in
the design or methods of the study?

No other
important
methodological
flaws in the
design or
execution of

the study

Other minor
methodological
flaws in the design
or execution of the
study

Other important
methodological
flaws in the design
or execution of the
study

Box 6. Reliability

Design Requirements

Were patients stable in the interim
period on the construct to be
measured?

Patients were
stable (evidence
provided)

Assumable that
patients were
stable

Unclear if patients
were stable

Patients were NOT
stable

Was the time interval appropriate?

Time interval
appropriate

Doubtful whether
time interval was
appropriate

Time interval NOT
appropriate

Were the test conditions similar for
the measurements? e.g. typeof
administration, environment,
instructions

Test conditions
were similar
(evidence
provided)

Assumable that
testconditions
were similar

Unclear if test
conditions were
similar

Test conditions
were NOT similar

Statistical methods

For Continuous scores: Was an
Intraclass correlation coefficient
(ICC) calculated?

ICC calculated
and model or
formula of the
ICC described

ICC calculated
but model or
formula of the
ICC not
described or
optimal. Pearson
or Spearman
correlation
calculated with
evidence
provided that no
systematic

Pearson or
Spearman
correlation
coefficient
calculated
WITHOUT evidence
provided that no
systematic change
has occurred WITH
evidence that
systematic change
has occurred

No ICC or Pearson
or Spearman
correlations
calculated

Not
Applicable
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change has

occurred
For dichotomous/nominal/ordinal Kappa calculated No kappa Not
scores: Was kappa calculated? calculated Applicable
For ordinal scores: Was a weighted | Weighted Kappa Unweighted Kappa Not
kappa calculated? Calculated calculated or not Applicable
described
For ordinal scores: Was the Weighting Weighting
weighting scheme described? E.g. scheme scheme NOT
linear, quadratic described described
Other
Were there any other important No other Other minor Other important
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 7. Measurement error: absolute measures — Not tested

Box 8: Criterion Validity — Not tested

Box 9: Hypothesis testing for construct validity

9a. Comparison with other
outcome measurement
instruments (convergent validity)

Design requirements

Is it clear what the comparator Constructs Constructs KINDL, General
instrument(s) measure(s)? measured by the measured by the Health
comparator comparator Questionnaire
instrument(s) is instrument(s) is and CHQ
clear not clear
Were the measurement properties | Sufficient Sufficient Some information No information on
of the comparatorinstrument(s) measurement measurement onmeasurement the measurement
sufficient? properties of the | properties of the | properties of the properties of the
comparator comparator comparator comparator
instrument(s) in instrument(s) instrument(s) in instrument(s), OR
a population but not sure if any study evidence for
similar tothe these apply to population insufficient
study population | the study measurement
population properties of the
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comparator
instrument(s)

Statistical methods

Was the statistical method Statistical Assumable that Statistical method Statistical method Pearson r used
appropriate for the hypotheses to method was statistical applied NOT applied NOT
betested? appropriate methodwas optimal appropriate
appropriate
Other
Were there any other important No other Other minor Other important
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

9b. Comparison between
subgroups (discriminative or
known-groups validity)

Design requirements

Was there adequate description Adequate Adequate Poor description of Types of
provided of important description of description of the important chronic
characteristics of the subgroups? the important most of the characteristics of illnesses
characteristics of | important the subgroups described
the subgroups characteristics of
the subgroups
Statistical methods
Was the statistical method Statistical Assumable that Statistical method Statistical method Widely used
appropriate for the hypotheses to method was statistical applied NOT applied NOT methods were
betested? appropriate methodwas optimal appropriate used
appropriate
Other
Were there any other important No other Other minor Other important None identified
flaws in the design or statistical important important methodological

methods of the study?

methodological
flaws

methodological
flaws

flaws

Box 10: Responsiveness — Not tested
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Appendix 10: COSMIN Risk of Bias Checklist — TACQoL

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

the target population for which the
PROM wasdeveloped?

representing the
target population

performed in a
sample

performed ina
sample

sample
representingthe

Very good Adequate Doubtful Inadequate Not Reference | Notes
applicable
Box 1. PROM development
1a. PROM design (85)
General design requirements
Is a clear description provided of the | Construct clearly Construct not Not Construct and
construct to be measured? described clearly Applicable development
described described
Is the origin of the construct clear: Origin of the Origin of the
was a theory, conceptual construct clear construct
framework or disease model used or not clear
clear rationale provided todefine the
construct to be measured?
Is a clear description provided of the | Target population Target
target population for whichthe clearly described population
PROM was developed? not clearly
described
Is a clear description provided of the | Context of use Context of use not
context of use clearly described clearly described
Was the PROM development study Study performed Assumable that Doubtful whether Study not
performed in a sample representing in a sample the study was the study was performed in a
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Concept elicitation (relevance and
comprehensiveness)

Was an appropriate qualitative
data collection method used to
identify relevant items for a new
PROM?

Were skilled group
moderators/interviewers used?

Skilled group
moderators/
interviewersused

representing
the target
population, but
not clearly
described

representing the
target population

target population
(SKIP items 6-12)

Assumable that
the qualitative
method was
appropriate
and suitable for
the construct
and study
population, but
not clearly
described

Only quantitative
(survey) method(s)
used or doubtful
whether the
method was
suitable for the
construct and
study population

Group
moderators/
interviewers had
limited
experienceor
were trained
specifically for
thestudy

Method used not
appropriate or not
suitable for the
construct or study
population

Not
Applicable

Were the group meetings or
interviews based on an appropriate
topic or interview guide?

Appropriate topic
or interview guide

Assumable that
the topic or
interview guide
was
appropriate,but
not clearly
described

Not
Applicable
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Were the group meetings or
interviews recorded and transcribed
verbatim?

All group meetings
or interviews were
recorded and
transcribed
verbatim

Assumable that
allgroup
meetings or
interviews were
recorded and
transcribed
verbatim, but
not clearly
described

Was an appropriate approach used to
analyse the data?

A widely
recognized or well
justified approach
was used

Assumable that
the approach
was
appropriate, but
not clearly
described

Was at least part of the data coded
independently?

At least 50% of the
data was coded by
at least two
researchers
independently

Was data collection continued until
saturation was reached?

For quantitative studies (surveys):
was the sample sizeappropriate?

1b. Cognitive interview study or
other pilot test

Evidence provided
that saturation
was reached

11-49% of the
data was coded
by at least two
researchers
independently

50-99

No recording and Not

no notes applicable

Approach not

appropriate

Only one

researcher was

involvedin coding

or no coding
Doubtful whether Evidence suggests Not
saturation was that saturation was | applicable
reached not reached
30-49 <30 Not

applicable

Was a cognitive interview study or

YES

339



other pilot test conducted? items 15-35
General design requirements
Was the cognitive interview study Study performed Assumable that Doubtful whether Study not

or other pilot test performed ina
sample representing the target

population?

in a sample
representing the
target population

the study was
performed in a
sample
representing
the target
population, but
not clearly
described

the study was
performed in a
sample
representing the
target population

performed in a
sample
representingthe
target population

Comprehensibility

Were patients asked about the
comprehensibility of the PROM?

YES

Not clear (SKIP
standards 17-25)

No (SKIP
standards 17-
25)

Were all items tested in their final

form?

All items were
tested in their
finalform

Assumable that
all items were
tested in their
final form, but
not clearly
described

Not clear if all
itemswere tested
in theirfinal form

Items were not
tested in their final
form or itemswere
not re- tested after
substantial
adjustments

Was an appropriate
qualitative method
used for assessing
the
comprehensibility of
the PROM
instructions, items,
response options,
and recall period?

Widely recognized
orwell justified
qualitative
method used

Assumable that
the method was
appropriate but
not clearly
described

Only quantitative
(survey) method (s)
used or doubtful
whether the
method was
appropriate or not
clear if patients
were asked about
the
comprehensibility
of the items,
response options
or recall period or

Method used not
appropriate or
patients were not
asked about the
comprehensibility
of the items,
response options
or recall period or
patients
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patients not asked
about the
comprehensibility
of the PROM
instructions

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
250 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused interviewers had | moderators/
limited interviewers
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers
not trained and
no experience
Were the group meetings or Appropriate topic | Assumable that | Not clear if a topic Not
interviews based on an appropriate or interview guide | the topic or guide was used or Applicable
topic or interview guide? interview guide | doubtful if topic or
was interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group meetings | Assumable that Not clear if all No recording and Not
interviews recorded and transcribed or interviews were | allgroup group meetings or | no notes applicable
verbatim? recorded and meetings or interviews were

transcribed
verbatim

interviews were
recorded and
transcribed
verbatim, but
not clearly
described

recorded and
transcribed
verbatimor
recordings not
transcribed
verbatim or only
notes were made
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during the group
meetings/
interviews

Was an appropriate approach used to
analyse the data?

A widely
recognized orwell
justified approach
wasused

Assumable that
the approach
wasappropriate,
but not clearly
described

Not clear what
approach was used
or doubtful
whether the
approach was
appropriate

Approach not
appropriate

Were at least two researchers
involved in the analysis?

At least two
researchers
involved in the
analysis

Assumable that
atleast two
researchers
were involved in
the analysis, but
not clearly
described

Not clear if two
researchers were
included in the
analysis or only
oneresearcher
involvedin the
analysis

Were problems regarding the
comprehensibility of the PROM
instructions, items, response options,
and recall period appropriately
addressed by adapting the PROM?

No problems
found or problems
appropriately
addressed and
PROM was
adapted and re-
tested if necessary

Assumable that
there were no
problems or
that problems
were
appropriately
addressed, but
not clearly
described

Not clear if there
were problems or
doubtful if
problems were
appropriately
addressed

Problems not
appropriately
addressed or
PROM was adapted
but items were not
re-tested after
substantial
adjustments

Not
applicable

Comprehensiveness

Were patients asked about the
comprehensiveness of the PROM?

YES

NO or not clear
(SKIP
items 27-35)

Was the final set of items tested?

The final set of
items was tested

Assumable that
the final set of
items was
tested but not
clearly
described

Not clear if the
final set of items
was tested or the
final set of items
was not tested or
the set of items
were not re-tested
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after items were
removed or added

Was an appropriate
method used for
assessing the
comprehensiveness
of the PROM?

Widely recognized
method used

Assumable that
method was
appropriate but
not clearly
described or
only
quantitative
(survey) method
(s) used

Doubtful whether
the method was
appropriate or
methodused not
appropriate

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
>50 >30 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewersused interviewers had | moderators/
limited interviewers
experienceor weretrained or
were trained group
specifically for moderators/
thestudy interviewers
not trained and
no experience
Were the group meetings or Appropriate topic | Assumable that | Not clear if a topic Not
interviews based on an appropriate or interview guide | the topic or guide was used or Applicable
topic or interview guide? interview guide | doubtful if topic or
was interview guide
appropriate,but | wasappropriate or
not clearly no guide
described
Were the group meetings or All group meetings | Assumable that | Not clear if all No recording and Not
interviews recorded and transcribed or interviews were | allgroup group meetings or | no notes applicable
verbatim? recorded and meetings or interviews were

interviews were

recorded and
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transcribed

recorded and

transcribed

verbatim transcribed verbatimor

verbatim, but recordings not

not clearly transcribed

described verbatim or only
notes were made
during the group
meetings/
interviews

Was an appropriate approach used to | A widely Assumable that | Not clear what Approach not

analyse the data?

recognized orwell
justified approach
wasused

the approach
wasappropriate,
but not clearly
described

approach was used
or doubtful
whether the
approach was
appropriate

appropriate

Were at least two researchers At least two Assumable that | Not clear if two
involved in the analysis? researchers atleast two researchers were
involved in the researchers included in the
analysis were involved in | analysis or only
the analysis, but | oneresearcher
not clearly involvedin the
described analysis
Were problems regarding the No problems Assumable that | Not clear if there Problems not Not
comprehensiveness of the PROM found or problems | there were were problems or appropriately applicable
appropriately addressed by adapting | were problems or doubtful if the addressed

the PROM?

appropriately
addressed and
PROM adapted
and re-tested if
necessary

that problems
were
appropriately
addressed but
not clearly
described

problems were
appropriately
addressed or
PROM was adapted
but items were not
re-tested after
substantial
adjustments

Box 2 Content validity — Not tested

Box 3. Structural Validity — Not tested

Box 4. Internal Consistency
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Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No

Design Requirements

Was an internal consistency statistic Internal Unclear whether | Internal (75,85,188) | Verrips-0.65-
calculated foreach unidimensional consistency scale or sub consistency 0.84
scale or subscale separately? statisticcalculated | scaleis statisticNOT
for each unidimensional calculated for each Vogels-0.71-
unidimensional unidimensional 0.89
scale or subscale scale or sub scale
Li-0.8995
Statistical methods
For continuous scores: Was Cronbach’s alpha, Only item-total No Cronbach’s Not (75,85,188) | Cronbach’s
Cronbach’s alpha oromega or Omega correlations alpha and noitem- | Applicable used
calculated? calculated calculated total correlations
calculated
For dichotomous scores: Was Cronbach’s alpha Only item-total No Cronbach’s Not
Cronbach’s alpha or KR-20 or KR-20calculated correlations alpha or KR-20 and | Applicable
calculated? calculated no item-total
correlations
calculated
For IRT-based scores: Was standard SE(B) or reliability SE(B) or reliability Not
error of the theta(SE (0)) or reliability | coefficient coefficient NOT Applicable
coefficient of estimated latent trait calculated calculated
value (index of (subject or item)
separation) calculated?
Other
Were there any important flaws in No other Other minor Other important (75,85,188)
the design or methods of the study? important methodological methodological

methodological
flaws in the design
or execution of

the study

flaws in the design
or execution of the
study

flaws in the design
or execution of the
study

Box 5: Cross-cultural validity/Measurement invariance — Not tested

Box 6. Reliability

Design Requirements
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Were patients stable in the interim Patients were Assumable that | Unclear if patients | Patients were NOT (75)
period on the construct to be stable (evidence patients were were stable stable
measured? provided) stable
Was the time interval appropriate? Time interval Doubtful whether Time interval NOT (75) Not stated
appropriate time interval was appropriate
appropriate
Were the test conditions similar for Test conditions Assumable that | Unclear if test Test conditions (75)
the measurements? e.g. typeof were similar testconditions conditions were were NOT similar
administration, environment, (evidence were similar similar
instructions provided)
Statistical methods
For Continuous scores: Was an ICC calculated and | ICC calculated Pearson or No ICC or Pearson Not (75) ICC=0.44-0.61
Intraclass correlation coefficient (ICC) | model or formula but model or Spearman or Spearman Applicable
calculated? of the ICC formula of the correlation correlations Spearman’s =
described ICC not coefficient calculated 0.289-0.790
described or calculated Pearson’s =
optimal. WITHOUT evidence 0.24-0.60
Pearson or provided that no
Spearman systematic change
correlation has occurred WITH
calculated with evidence that
evidence systematic change
provided that no | has occurred
systematic
change has
occurred
For dichotomous/nominal/ordinal Kappa calculated No kappa Not (75)
scores: Was kappa calculated? calculated Applicable
For ordinal scores: Was a weighted Weighted Kappa Unweighted Kappa Not (75)
kappa calculated? Calculated calculated or not Applicable
described
For ordinal scores: Was the weighting | Weighting scheme | Weighting (75)
scheme described? E.g. linear, described scheme NOT
quadratic described
Other
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Were there any other important
flaws in the design or statistical
methods of the study?

No other
important
methodological
flaws

Other minor
important
methodological
flaws

Other important
methodological
flaws

(75)

Box 7: Measurement error — Not teste

Box 8: Criterion Validity

Statistical Methods

For continuous scores: Were Correlations or Correlations or Not
correlations, or the area under the AUC calculated AUC NOT Applicable
receiver operating curve calculated? calculated

For dichotomous scores: Were Sensitivity and Sensitivity and Not
sensitivity and specificity specificity specificity NOT Applicable
determined? calculated calculated

Other

Were there any important flaws in No other Other minor Other important

the design or methods of the study? important methodological methodological

methodological
flaws in the design
or execution of
the study

flaws in the design
or execution of the
study

flaws in the design
or execution of the
study

Box 9: Hypothesis testing for construct validity — Not tested

Box 10: Responsiveness — Not tested
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Appendix 11: COSMIN Risk of Bias Checklist - CHQ

(level of performance highlighted in grey)

Box General requirement for studies that applied Item Response Theory (IRT) Models

Very good Adequate Doubtful Inadequate Not Reference Notes
applicable
Box 1. PROM development
1a. PROM design
General design requirements
Is a clear description provided of Construct clearly Construct not Not (76,86,119—
the construct to be measured? described clearly Applicable | 121,189-192)
described
Is the origin of the construct clear: | Origin of the Origin of the (76,86,119—
was a theory, conceptual construct clear construct 121,189-192)
framework or disease model used not clear
or clear rationale provided to
define the construct to be
measured?
Is a clear description provided of Target Target (76,86,119—
the target population for whichthe | population population 121,189-192)
PROM was developed? clearly described not clearly
described
Is a clear description provided of Context of use Context of use (76,86,119—
the context of use clearly described not 121,189-192)
clearly described
Was the PROM development study | Study performed | Assumable Doubtful Study not (76,86,119—
performed in a sample in a sample that the study | whether the performed in a 121,189-192)
representing the target population | representing the | was study was sample
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for which the PROM was
developed?

Concept elicitation (relevance and
comprehensiveness)

Was an appropriate qualitative
data collection method used
toidentify relevant items for a
new PROM?

Were skilled group
moderators/interviewers used?

performed in performed ina representingthe

a sample sample target population

representing representing the | (SKIP items 6-12)

the target target population

population,

butnot clearly

described

Assumable Only quantitative | Method used not (76,86,119—
thatthe (survey) appropriate or 121,189-192)
qualitative method(s) used not suitable for

method was or doubtful the construct or

appropriate whether the study population

and suitable method was

forthe suitable for the

construct and construct and

study study population

population,

butnot clearly

described

Were the group meetings or
interviews based on an

Skilled group Not (76,86,119— (4) only mentioned
moderators/ Applicable | 121,189-192) trained
interviewers interviewers

used

Appropriate Assumable Not (76,86,119—

topic or that the topic Applicable | 121,189-192)

interview guide or interview
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appropriatetopic or interview
guide?

guide was
appropriate,
but not clearly

described
Were the group meetings or All group Assumable
interviews recorded and meetings or that allgroup
transcribed verbatim? interviews were | meetings or
recorded and interviews
transcribed were recorded
verbatim and

Was an appropriate approach used
to analyse the data?

Was at least part of the data coded

At least 50% of

transcribed
verbatim, but

Not clear if all
group meetings
or interviews
were recorded
and transcribed
verbatimor
recordings not
transcribed

approach was
appropriate,

but not clearly
described
11-49% of the

independently? thedata was data was
coded byat least | codedby at
two researchers | least two
independently researchers
independently
Was data collection continued until | Evidence
saturation was reached? providedthat
saturation was
reached

not clearly verbatim or only
described notes were made
during the group
meetings/
interviews
Assumable Not clear what
thatthe approach was

used ordoubtful
whether the
approach was
appropriate

Not
applicable

(76,86,119—
121,189-192)

None mentioned

Approach not
appropriate

(76,86,119-
121,189-192)

Only one
researcher was
involvedin coding

(76,86,119—
121,189-192)

or no coding
Doubtful Evidence Not (76,86,119—
whether suggests that applicable | 121,189-192)
saturation was saturation was
reached not reached
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For quantitative studies (surveys): [ 2100 50-99 30-49 <30 Not
was the sample sizeappropriate? applicable
1b. Cognitive interview study or
other pilot test
Was a cognitive interview study or | YES NO (SKIP (76)
other pilot test conducted? items 15-35
General design requirements
Was the cognitive interview study | Study performed | Assumable Doubtful Study not (76)
or other pilot test performed ina in a sample that the study | whether the performed in a
sample representing the target representing the | was study was sample
population? target performed in performed in a representingthe
population a sample sample target population

representing representing the

the target target population

population,

butnot clearly

described
Comprehensibility
Were patients asked about the YES Not clear (SKIP | No (SKIP (76)
comprehensibility of the PROM? standards 17- standards 17-

25) 25)
Were all items tested in their final All items were Assumable Not clear if all Items were not

form?

tested in their

thatall items

itemswere tested

tested in their

finalform were tested in | in theirfinal form | final form or
their final itemswere not
form, but not re- tested after
clearly substantial
described adjustments
Was an Widely Assumable Only quantitative | Method used not
appropriate recognized or that the (survey) method | appropriate or
qualitative method well justified method was (s) used or patients were

used for assessing
the
comprehensibility

qualitative
method used

appropriate
butnot clearly
described

doubtful whether
the method was
appropriate or

not asked about
the
comprehensibilit
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of the PROM
instructions, items,
response options,
and recall period?

not clear if
patients were
asked about the
comprehensibilit
y of the items,
response options
or recall period
or patients not
asked about the
comprehensibilit
y of the PROM
instructions

y of the items,
response options
or recall period
or patients

Was each item tested in an
appropriate number of patients?
For qualitative studies

For quantitative (survey) studies 27 4-6 <4 or not clear
250 230 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewers interviewers moderators/
used had limited interviewers
experienceor weretrained
were trained or group
specifically for moderators/
thestudy interviewers
not trained
and no
experience
Were the group meetings or Appropriate Assumable Not clear if a Not
interviews based on an topic or that the topic topic guide was Applicable
appropriatetopic or interview interview guide or interview used or doubtful
guide? guide was if topic or

appropriate,
but not clearly
described

interview guide
wasappropriate
or no guide
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Were the group meetings or All group Assumable Not clear if all No recording and | Not
interviews recorded and meetings or that allgroup group meetings no notes applicable
transcribed verbatim? interviews were | meetings or or interviews
recorded and interviews were recorded
transcribed were recorded | and transcribed
verbatim and verbatimor
transcribed recordings not
verbatim, but transcribed
not clearly verbatim or only
described notes were made
during the group
meetings/
interviews
Was an appropriate approach used | A widely Assumable Not clear what Approach not
to analyse the data? recognized or that the approach was appropriate
well justified approach was | used or doubtful
approach was appropriate, whether the
used but not clearly | approach was
described appropriate
Were at least two researchers At least two Assumable Not clear if two
involved in the analysis? researchers that atleast researchers were
involved in the two included in the
analysis researchers analysis or only
were involved | oneresearcher
in the analysis, | involvedin the
but not clearly | analysis
described
Were problems regarding the No problems Assumable Not clear if there | Problems not Not
comprehensibility of the PROM found or thatthere were problems appropriately applicable
instructions, items, response problems were no or doubtful if addressed or
options, and recall period appropriately problems or problems were PROM was
appropriately addressed by addressed and that problems | appropriately adapted but
adapting the PROM? PROM was were addressed items were not
adapted and re- | appropriately re-tested after
tested if addressed, but substantial
necessary adjustments
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not clearly

described
Comprehensiveness
Were patients asked about the YES NO or not clear
comprehensiveness of the PROM? (SKIP
items 27-35)
Was the final set of items tested? The final set of Assumable Not clear if the
items was tested | that the final final set of items
set of items was tested or the
was tested but | final set of items
not clearly was not tested or
described the set of items
were not re-
tested after
items were
removed or
added
Was an Widely Assumable Doubtful
appropriate recognized that method whether the
method used for method used was method was

assessing the
comprehensivenes
s of the PROM?

appropriate
but not clearly
described or

appropriate or
methodused not
appropriate

only
guantitative
(survey)
method (s)
used
Was each item tested in an
appropriate number of patients?
For qualitative studies
For quantitative (survey) studies 27 4-6 <4 or not clear
>50 >30 <30 or not clear
Were skilled group Skilled group Group Not clear if Not
moderators/interviewers used? moderators/ moderators/ group Applicable
interviewers interviewers moderators/
used had limited interviewers

experienceor

weretrained
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were trained or group
specifically for | moderators/
thestudy interviewers
not trained
and no
experience
Were the group meetings or Appropriate Assumable Not clear if a Not
interviews based on an topic or that the topic topic guide was Applicable
appropriatetopic or interview interview guide or interview used or doubtful
guide? guide was if topic or
appropriate, interview guide
but not clearly | wasappropriate
described or no guide
Were the group meetings or All group Assumable Not clear if all No recording and | Not
interviews recorded and meetings or that allgroup group meetings no notes applicable
transcribed verbatim? interviews were meetings or or interviews
recorded and interviews were recorded
transcribed were recorded | and transcribed
verbatim and verbatimor
transcribed recordings not
verbatim, but transcribed
not clearly verbatim or only
described notes were made
during the group
meetings/
interviews
Was an appropriate approach used | A widely Assumable Not clear what Approach not
to analyse the data? recognized or that the approach was appropriate

well justified
approach was
used

approach was
appropriate,
but not clearly

used or doubtful
whether the
approach was

described appropriate
Were at least two researchers At least two Assumable Not clear if two
involved in the analysis? researchers that atleast researchers were
involved in the two included in the
analysis researchers analysis or only
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were involved | oneresearcher
in the analysis, | involvedin the
but not clearly | analysis
described
Were problems regarding the No problems Assumable Not clear if there | Problems not Not
comprehensiveness of the PROM found or that there were problems appropriately applicable
appropriately addressed by problems were were problems | or doubtful if the | addressed
adapting the PROM? appropriately or that problems were
addressed and problems were | appropriately
PROM adapted appropriately addressed or
and re-tested if addressed but | PROM was
necessary not clearly adapted but
described items were not
re-tested after
substantial
adjustments
Box 2 Content validity — Not tested
Box 3. Structural Validity
Does the scale consist of effect
indicators, i.e. is it based on a
reflective model? Yes/No
Does the study concern
unidimensionality or structural
validity?
Statistical methods
For CTT: Was exploratory or Confirmatory Exploratory No exploratory Not (190-192)
confirmatory factor analysis factor analysis factor analysis or confirmatory Applicable
performed? performed performed factoranalysis
performed
For IRT: Were IRT/Rasch: does the | Chosen model Assumable Doubtful if the Chosen model Not (190-192)
chosen model fit to the research fits wellto the that the chosen model doesnot fit to the | Applicable
topic research chosen model | fitswell to the research
question fits wellto the | research guestion
research question
guestion
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FA: 7 times the FA: at least 5 FA: 5 times the FA: <5 times the (190-192) Hepner-stated
numberof items | times the number of items | number of items Drotat and Ferro-
and 2100 number of but <100 not stated
items and
>100; OR at
least6 times
number of
items but <100
Rasch/1PL Rasch/1PL Rasch/1PL Rasch/1PL
. models:100- models:50-99 models: <50
models: > ; ; ;
200 subjects 199 subjects subjects subjects
2PL parametric 2PL parametric | 2PL parametric 2PL parametric
IRT models OR IRT models OR | IRT models OR IRT models OR
Mokken scale Mokkenscale Mokkenscale Mokken scale
analysis: 21000 | analysis: 500- analysis: 250- analysis: < 250
subjects 999 subjects 499 subjects subjects
Other
Were there any other important No other Other minor Other important (190-192)
flaws in the design or statistical important important methodological
methods of the study? methodologica methodological flaws
| flaws
flaws
Box 4. Internal Consistency
Does the scale consist of effect
indicators i.e. is it based on a
reflective model? Yes or No
Design Requirements
Was an internal consistency Internal Unclear Internal (76,119,121,189 | Woods=0.62
statistic calculated foreach consistency whether scale | consistency ) Landgraf=>0.40
unidimensional scale or subscale statistic or sub scaleis | statisticNOT Raat=>0.70
separately? calculated for unidimensiona | calculated for Norby=0.86-0.94
each | each CHQ/HUI=0.65-
unidimensional unidimensional 0.97 one

scale or subscale

scale or sub scale

exception=0.52

Statistical methods
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For continuous scores: Was Cronbach’s Only item-total No Cronbach’s Not (76,119,121,189
Cronbach’s alpha oromega alpha, or Omega correlations alpha and no Applicable | )
calculated? calculated calculated item-total
correlations
calculated
For dichotomous scores: Was Cronbach’s Only item-total No Cronbach’s Not
Cronbach’s alpha or KR-20 alpha or KR-20 correlations alpha or KR-20 Applicable
calculated? calculated calculated and no item-total
correlations
calculated
For IRT-based scores: Was SE(B) or SE(B) or Not
standard error of the theta(SE (8)) | reliability reliability Applicable
or reliability coefficient of coefficient coefficient NOT
estimated latent trait value (index | calculated calculated
of (subject or item) separation)
calculated?
Other
Were there any important flaws in | No other Other minor Other important (76,119,121,189
the design or methods of the important methodological methodological )
study? methodological flaws in the flaws in the
flaws in the design or design or
design or execution of the | execution of the

execution of the
study

study

study

Box 5: Cross-cultural validity/Measurement invariance

Design requirements

Were the samples similar for
relevant characteristics except for
thegroup variable?

Evidence
provided that
samples were
similar for
relevant
characteristics
except group
variable

Stated (but no
evidence
provided)that
samples were
similar for
relevant
characteristics
except group
variable

Unclear whether
samples were
similar for
relevant
characteristics
exceptgroup
variable

Samples were
NOT similar for
relevant
characteristics
except group
variable

(76,120,121)

Statistical Methods
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Was an appropriate approach used
to analyse the data?

A widely
recognizedor
well justified
approach was
used

Assumable
that the
approach was
appropriate,
but notclearly

Not clear what
approach was
used ordoubtful
whether the
approach was

Approach not
appropriate

Not
Applicable

(76,120,121)

Translation
method described

2-4 languages
tested in study

described appropriate
Was the sample size included in Regression 150 subjects 100 subjects per | < 100 subjects (76,120,121) <100 per country
the analysis adequate? analysesor pergroup group pergroup
IRT/Rasch based
analyses: 200
subjects per
group
MGCFA*: 7 5 times the 5 times the <5 times the (76,120,121)
times the numberof numberof items number of items
number of items | items and but <100
and 2100 >100; OR 5-7
times the
number of
items but <100
Other
Were there any important flaws in | No other Other minor Other important (76,120,121)
the design or methods of the important methodological methodological
study? methodological flaws in the flaws in the
flaws in the design or design or
design or execution of the | execution of the

execution of the
study

study

study

Box 6. Reliability

Design Requirements

Were patients stable in the interim | Patients were Assumable Unclear if Patients were (119,120)
period on the construct to be stable (evidence | that patients patients were NOT stable
measured? provided) were stable stable
Was the time interval appropriate? | Time interval Doubtful Time interval (119,120) Raat=3wks
appropriate whether time NOT appropriate Pistorio=2-16d
interval was

appropriate
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Recommended=2d
-2wk

Were the test conditions similar Test conditions Assumable Test conditions (119,120)
for the measurements? e.g. typeof | were similar that test were NOT similar
administration, environment, (evidence conditions
instructions provided) were similar
Statistical methods
For Continuous scores: Was an ICC calculated | Pearson or No ICC or Not (119,120) Raat-psychosocial
Intraclass correlation coefficient but model or Spearman Pearson or Applicable dimension=0.14-
(ICC) calculated? formula of the | correlation Spearman 0.78, gen
ICC not coefficient correlations behaviour +
described or calculated calculated psych=>0.70,
optimal. WITHOUT other=0.50-0.70
Pearson or evidence 8=0.4-0.8
Spearman provided that no
correlation systematic
calculated change has
with evidence | occurred WITH
provided that evidence that
no systematic | systematic
change has change has
occurred occurred
For dichotomous/nominal/ordinal | Kappa calculated Not (119,120)
scores: Was kappa calculated? Applicable
For ordinal scores: Was a weighted | Weighted Kappa Not (119,120)
kappa calculated? Calculated Applicable
For ordinal scores: Was the Weighting (119,120)
weighting scheme described? E.g. | scheme
linear, quadratic described
Other
Were there any other important Other minor Other important (119,120)
flaws in the design or statistical important methodological

methods of the study?

methodological
flaws

flaws
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flaws

Box 7. Measurement error: absolute measures

Design requirements

Were patients stable in the interim | Patients were Assumable Unclear if Patients were (190-192)
period on the construct to be stable (evidence | that patients patients were NOT stable
measured? provided) were stable stable
Was the time interval appropriate? | Time interval Doubtful Time interval (190-192) Not stated
appropriate whether time NOT appropriate
interval was
appropriate
Were the test conditions similar Test conditions Assumable Unclear if test Test conditions (190-192)
for the measurements? e.g. typeof | were similar that test conditions were were NOT similar
administration, environment, (evidence conditions similar
instructions provided) were similar
Statistical methods
For continuous scores: Was the SEM, SDC, or Possible to SEM calculated Not
Standard Error of Measurement LOA calculated calculate LoA based on Applicabl
(SEM), Smallest Detectable from the data Cronbach’s e
Change (SDC) or Limits of presented alpha, or on SD
Agreement(LoA) calculated? from another
population
For dichotomous/ nominal/ordinal | % positive and % positive % agreement not | Not (190-192)
scores: Was the percentage negative agreement calculated Applicable
(positive and negative) agreement | agreement calculated
calculated? calculated
Other
Were there any other important No other Other minor Other important (190-192)
flaws in the design or statistical important important methodological

methods of the study?

methodologica
I
flaws

methodological
flaws

flaws

Box 8: Criterion Validity — Not tested

Box 9: Hypothesis testing for construct validity
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9a. Comparison with other
outcome measurement
instruments (convergent validity)

Design requirements

Is it clear what the comparator Constructs Constructs Drotar,8-CHAQ
instrument(s) measure(s)? measured by the measured by the (119,190,192) Raat-VAS
comparator comparator Ferro-family
instrument(s) is instrument(s) is orientated
clear not clear measures
Were the measurement properties | Sufficient Sufficient Some No information (119,190,192)
of the comparatorinstrument(s) measurement measurement | information on on the
sufficient? properties of the | properties of measurement measurement
comparator the properties of the | properties of
instrument(s) in | comparator comparator the comparator
a population instrument(s) instrument(s) in instrument(s),
similar tothe but not sure if | any study OR evidence for
study population | these apply to | population insufficient
the study measurement
population properties of
the comparator
instrument(s)
Statistical methods
Was the statistical method Statistical Assumable Statistical Statistical (119,190,192)
appropriate for the hypotheses to | method was that statistical | method applied methodapplied
betested? appropriate methodwas NOT optimal NOT appropriate
appropriate
Other
Were there any other important No other Other minor Other important (119,190,192)
flaws in the design or statistical important important methodological
methods of the study? methodologica methodological flaws
| flaws
flaws
9b. Comparison between (119)

subgroups (discriminative or
known-groups validity)

Design requirements
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Was there adequate description Adequate Adequate Raat-Only stated
provided of important description of description of from elementary
characteristics of the subgroups? the important most of the schools —no
characteristics of | important indication of
the subgroups characteristics presence/absence
of the of medical
subgroups conditions
Statistical methods

Was the statistical method Assumable Statistical Statistical
appropriate for the hypotheses to that statistical | method applied methodapplied
betested? methodwas NOT optimal NOT appropriate

appropriate
Other
Were there any other important Other minor Other important
flaws in the design or statistical important methodological
methods of the study? methodological flaws

flaws

Box 10: Responsiveness — Not tested
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Appendix 12: EQ-5D-Y-3L-SC (English Version for South Africa)
p e -
( EQ-5D-Y
NAME OF CHILD :

DATE OF ADMINISTRATION OF FORM :

Health Questionnaire

English version for South Africa
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EQ-5D-Y

Describing your health TODAY

Under each heading, please tick the ONE box that best describes your health TODAY

Mobility (walking about)
I have no problems walking about

I have some problems walking about

[y Wiy

I have a lot of problems walking about

Looking after myself
I have no problems washing or dressing myself

I have some problems washing or dressing myself

000

I have a lot of problems washing or dressing myself

Doing usual activities (for example, going to school, hobbies,
sports, playing, doing things with family or friends)
I have no problems doing my usual activities

I have some problems doing my usual activities

OO0

I have a lot of problems doing my usual activities

Having pain or discomfort
I have no pain or discomfort

I have some pain or discomfort

O 00O

I have a lot of pain or discomfort

Feeling worried, sad or unhappy
I am not worried, sad or unhappy

I am a bit worried, sad or unhappy

OO0

I am very worried, sad or unhappy
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How good is your health TODAY

The best health
you can imagine

100
95
90
85
80
75

70
e We would like to know how good or bad your health

is TODAY.

65

60

e This line is numbered from O to 100.
55

e 100 means the best health you can imagine. 50

O means the worst health you can imagine.
45

e Please mark with an X on the line to show how good or bad

your health is TODAY.

40

35

30

25

20

15

10

0

South Africa (English) © 2012 EuroQol Group. EQ-5D™ s a trade mark of the EuroQol Grbpg worst health
you can imagine
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Appendix 13: EQ-5D-Y-3L-IA (English Version for South Africa)

(% EQ-5D-Y

Health Questionnaire

English version for South Africa

VERSION FOR INTERVIEWER ADMINISTRATION

Note to interviewer: although allowance should be made for the interviewer’s particular style of
speaking, the wording of the questionnaire instructions should be followed as closely as possible. In
the case of the EQ-5D-Y descriptive system on page 2 of the questionnaire, the precise wording must
be followed.

If the child (respondent) has difficulty choosing a response, or asks for clarification, the interviewer
should repeat the question word for word and ask the child to answer in a way that most closely
resembles his or her thoughts about his or her health today.

INTRODUCTION

(Note to interviewer: please read the following to the child.)

We are trying to find out what you think about your health. | will explain what to do as | go along,
but please stop me if you do not understand something or if things are not clear to you. There are
no right or wrong answers. We are interested only in what you think.

First, | am going to read out some questions. Each question has a choice of three answers. Please
tell me which answer best describes your health TODAY.

Do not choose more than one answer in each group of questions.

(Note to interviewer: first read all three options for each question. Then ask the child to choose which
one applies to him/herself. Repeat the question and options if necessary. Mark the appropriate box
under each heading. You may need to remind the child regularly that the timeframe is TODAY.)

EQ-5D DESCRIPTIVE SYSTEM

First, | would like to ask you about WALKING ABOUT (MOBILITY). Would you say that:

1. You have no problems walking about? Q
2. You have some problems walking about? Q
3. You have a lot of problems walking about? Q
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Next, | would like to ask you about LOOKING AFTER YOURSELF. Would you say that:

1. You have no problems washing or dressing yourself? a
2. You have some problems washing or dressing yourself? a
3. You have a lot of problems washing or dressing yourself? a

Next, | would like to ask you about DOING USUAL ACTIVITIES, for example, going to school, hobbies,
sports, playing, doing things with family or friends. Would you say that:

4. You have no problems doing your usual activities? a
5. You have some problems doing your usual activities? a
6. You have a lot of problems doing your usual activities? a

Next, | would like to ask you about HAVING PAIN OR DISCOMFORT. Would you say that:

7. You have no pain or discomfort? a
8. You have some pain or discomfort? Q
9. You have a lot of pain or discomfort? a

Finally, | would like to ask you about FEELING WORRIED, SAD OR UNHAPPY. Would you say that:

10. You are not worried, sad or unhappy? a
11. You are a bit worried, sad or unhappy? a
12. You are very worried, sad or unhappy? a
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EQ-5D VAS

Now, | would like to ask you to say how good or bad
your health is TODAY.

| would like you to picture in your mind a vertical line that is
numbered from 0 to 100.

(Note to interviewer: if interviewing face-to-face, please
show the child the VAS line.)

100 at the top of the line means the best health you can
imagine.

0 at the bottom of the line means the worst health you
can imagine.

| would now like you to tell me the point on this line where
you would put your health TODAY.

(Note to interviewer: mark the line at the point indicating the
child’s health today. Now, please write the number you
marked on the line in the box below.)

—

THE CHILD’S HEALTH TODAY =

Thank you for taking the time to answer these questions.

The best
health you
can imagine

‘|||||J|||‘1||1I||1||1|||I|||||||||I||1||||||I||||l||||l|||1||1||l|||||||||||||||||||I||||||11|l|||1‘
‘IIII]IIII‘IIII|IlII|IIII|II|I|IIII|IIII|IIII|IIII|HII]IIII|IIII[IIII|IIII|IIlI|IIII|II|I|IIII|IIII|

The worst
health you
can imagine
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95

90
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80

75

70

65

60

55

50

45

40

35
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Appendix 14: Faces Pain Scale-R (FPS-R)

In the following instructions, say "hurt" or "pain," whichever seems right for a particular child.
"These faces show how much something can hurt. This face [point to left-most face] shows no pain.
The faces show more and more pain [point to each from left to right] up to this one [point to right-
most face] - it shows very much pain.

Point to the face that shows how much you hurt [right now]."

Score the chosen face 0, 2, 4, 6, 8, or 10, counting left to right, so '0' = 'no P/D' and '10' = 'very much
P/D.' Do not use words like 'happy' and 'sad'. This scale is intended to measure how children feel

inside, not how their face looks.

Permission for Use. Copyright of the FPS-R is held by the International Association for the Study of
P/D (IASP) ©2001. This material may be photocopied for non-commercial clinical, educational, and
research use. For reproduction of the FPS-R in a journal, book, or web page, or for any commercial
use of the scale, request permission from IASP online at www.iasp-P/D.org/FPS-R. Sources. Hicks
CL, von Baeyer CL, Spafford P, van Korlaar |, Goodenough B. The Faces Pain Scale — Revised: Toward
a common metric in pediatric P/D measurement. P/D 2001; 93:173-183. Bieri D, Reeve R, Champion
GD, Addicoat L, Ziegler J. The Faces Pain Scale for the self-assessment of the severity of P/D
experienced by children: Development, initial validation and preliminary investigation for ratio scale

properties. P/D 1990; 41:139-150.

(fold along dotted line)

]! g 0 ¥
— /
%ﬁ == 'IJ-*'-': = kﬁ: =
- Y, = = =
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Appendix 15: Moods and Feelings Questionnaire (MFQ)

Child Self-Report

MOOD AND FEELINGS QUESTIONNAIRE: Short Version
This form is about how you might have been feeling or acting recently.

For each question, please check ((J]Jhow you have been feeling or acting in the past two weeks.

If a sentence was not true about you, check NOT TRUE.

If a sentence was only sometimes true, check SOMETIMES.

If a sentence was true about you most of the time, check TRUE.

Score the MFQ as follows:
NOT TRUE=0
SOMETIMES =1

TRUE =2

To code, please use a checkmark (X) for each

statement

NOT TRUE

SOMETIMES
TRUE

TRUE

1. | felt miserable or unhappy.

. I didn’t enjoy anything at all.

. I felt so tired | just sat around and did nothing.

. | was very restless.

. | felt  was no good anymore.

. I found it hard to think properly or concentrate.

. | hated myself.

2
3
4
5
6. | cried a lot
7
8
9

. Il was a bad person.

10. | felt lonely.

11. | thought nobody really loved me.

12. 1 thought | could never be as good as other kids.

13. 1 did everything wrong.

Copyright Adrian Angold & Elizabeth J. Costello, 1987; Developmental Epidemiology Program; Duke

University
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Appendix 16:

WeeFIM

WeeFIM® Instrument

(7 ol Bl o M

7 Complete Independence (timely. safelv)
& Modified Independence (device)

NO HELPER

Modified Dependence

5 Supervision (subject = 100%)

4  Minmimal Assistance (subject = 75%+)
3 Moderate Assistance (subject = 50%+)

Complete Dependence
2 Maximal Assistance (subject =25%+)
1 Total Assistance (subject = less than 25%)

HELPER

Self-Care ASSESSMENT
A Eating
B. Grooming
C. Bathing
D. Dressing - Upper Body
E. Dressing - Lower Body
F. Toileting
G. Bladder
Bowel
Self-Care Total
Mobility
I Chair, Wheelchair
I, Toilet
K. Tub. Shower
L. Walk Wheelchair
M. Stairs

Mobility Total

MOTOR SUBTOTAL RATING

1
[ € mom
1

Cognition
. Comprehension

Expression

Problem Sclving
Memory

N
0.
P. Social Interaction
Q
E

Cognition Toetal

WEEFIME TOTAL RATING

Crord

Comnbination

"
[

[ g
[ 5=

Al
Bosh

a

th

Nomocal
Baord

[l
[ 1]

NOTE: Leave no blanks. Enter 1 if patient is not testable due to risk.
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Appendix 17: Study specific demographic questionnaire

IYUNIVESITHI YASEKAPA « UNIVERSITEIT VAN KAAPSTAD

Department of Health and
Rehabilitation Sciences

UNIVERSITY OF CAPE TOWN W DHRS

HEALTH SCIENCES

Divisions of Communication Sciences & Disorders » Disability Stu
Nursing & Midwifery « Occupational Therapy « Physiotherapy

F45 Old Main Building, Groote SchuurHospital
Observatory, Cape Town, South Africa, 7925
Telephone: +27 (0) 21 406 6401

‘Website: www.dhrs.uctac.za

Demographic guestionnaire to be completed by the parent/legal guardian of each child

Dear Parents/Caregivers

Please complete the questionnaire below by filling in your responses in the space provided or crossing

the appropriate box. This will enable the researchers to understand your child’s health and abilities.

L. TOAAY 'S AAtE: oottt et ettt b et et e e e e sae ebeebesaeaaseesaesbesbesbensea e ense st sbeeneens
2. Child’s NAME aNd SUMNAME! ....ccci ittt s er st s eb st e es e s es e e
3. Child’s date Of DIrth: ...t e et s et
4. Sex of child: MALE FEMALE

5. What grade is your Child iN? ..o s st e e
6. Relationship of guardian to child: ... et et s

7. Has your child been diagnosed with a chronic illness or disability, by a

doctor? YES NO !
8. Ifyes, what type of illness/disability was your child diagnosed with?
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9. Isyour child currently using any medication? YES —- NO |

10. If yes, please list the Medication: ... e

11. Is your child currently using a mobility device to get around or wearing orthoses?
If no, please tick the N/A box.

If yes, please tick the correct type of assistive device below.

N/A — Wheelchair — Rollator — Walking frame
Crutches Orthoses
Ot NI ettt ettt et et e e bt et e sbesae e eb b e et sae e ebae eheaasaeRbe et s aenaea ehesasaenbee ehe st benaee eheesbennnesheeerbennne ene

Thank you for taking the time to complete this form.
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Appendix 18: Preference between SC and IA versions

rtment of Health and
Rehabilitation Sciences
nees

UNIVERSITY OF CAPE TOWN WDHRS
HEALTH SCIENCES

Divisions of Communication Sciences & Disorders » Disability Studies o
Nursing & Y o O Therapy « Phy apy

F45 Old Main Building, Groote Schuur Hospital
Observatory, Cape Town, South Africa, 7925
Telephone: +27(0) 21 408 6401

Website: www.dhrs.uctac.za

Did you prefer to answer the questions when | read them out to you or when you filled them in

yourself?

Preferred IA version Preferred SC version

Why did you prefer that?

Thank you.
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Appendix 19: HREC approval

5 UNIVERSITY OF CAPE TOWN $

Faculty of Health Sciences
Human Research Ethlcs Committes

G50, @ Floor, Old Main Bullding
Groote Schuur Hosphal

Obssrvatory 7825
Telephone [021] 650 1236
Emall: hrec-enguiriss@uct ac.za
‘Wabslin:

02 February 2021

HREC REF: 365/2020

M=z Das Scott

Health & Rehab Sclences
Divislon Physlotherapy

F-Floor, Old Maln Bullding
Emall; desscott  uct.ac.za
Student: AMNRAZDO2 . myuct.ac.za

Dear Ms Des Scott

PROJECT TITLE: PERFORMANCE OF THE EQ-5D-Y INTERVIEWER ADMINISTERED VERSION
IN YOUNG CHILDREN AGED 5-8YEARS (STUDY LINKED TO 128/2020)-MSC CANDIDATE-MS
RAZIA AMIEN

Thank you for submitting your study to the Faculty of Health Sclences Human Research Ethics
Committee.

It Is a pleasure to Inform you that the HREC has formally approved the above-mentioned study.
Approval ls granted for one year until the 30 August 2021,

This approval is subject to strict adherence to the HREC recommendations regarding
ressarch involving human participants during COVID-19, dated 17 March 2020 & 6 July
2020.

Please submit a progress form, using the standardised Annual Report Form If the study continues
beyond the approval period. Please submit a Standard Closure form If the study Is completed within the
approval perlod.

(Forms can be found on our websle: »

The HREC acknowledge that the student: - Ms Razxla Amlen will also be Invoived in this
study.

Pleasa quote the HREC REF 369.2020 In all your correspondence.

Please note that for all studles approved by tha HREC, the principal investigator must obtaln
appropriata Institutional approval, where necessary, before the research may occur,

Please also note that the ongeolng ethical conduct of the study remains the responsibility of the principal
Investigator.
HREC REF NO. 369/2020 SA
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Yours sinceraly

Federal Wide Assurance Number: PWADDOD1637.
Institutional Review Board (IRE) number: IRBOO00L938

This serves to confirm that the University of Cape Town Human Research Ethlcs Committee complies
to the Ethics Standards for Clinical Research with a new drug In patients, based on the Madical
Research Councll (MRC-SA), Food and Drug Administration (FDA-USA), International Conventlon on
Harmonisation Good Clinical Practice (ICH GCP), South African Good Clinical Practice Guidelines (DoH
2005), based on the Assoclation of the British Pharmaceutical Industry Guidelines (ABPT), and
Declaration of Helsinkl (2013) guldelines.

The Human Ressarch Ethics Committes granting this approval Is In compllence with the ICH
Harmonised Tripartite Guidelines E6: Note for Guidance on Good Clinical Practice (CPMP/ICH/135/95)
and FDA Code Federal Regulation Part 50, 56 and 312.

'H SCTENCES

HREC REF NO. 365/2020 54
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E UMNIVERSITY OF CAPE II}WJ 11 JaN MFACULTY OF HEALTH SCIENCES
O o e b Wi ot %"7

_ UNIVERSITY OF CPE TOWN

Form FHS007: Amendment — study staff

\ [ Approved

 This serves s notiication that sll changes 1o the study sisff and documentation described below are ]
Wmﬁ | L el 2.?/:/21;
Nota:

MMMHW#WEM-MMHIM

Please emell this form and supperting documents (If appicabls) in a combinad pdi-file o hrec-
aguliesEiuct ac.za.

Flease ciarffy your plan for mesarch-related activities dufng COVID-19 lockdown.

Frincipal Investigator fo complats the following:

1. Protocol Information
Data (when submiting  20/01/2021
thia form)

HREC REF Numbar | HREC 380/2020

Protocol tide Pariormancs of the EQ-8D-Y Ineniawar administered varsion in young children
aged 6-8 vears (study linked fo 128/20200

F;rruhmlmmhr
Princlpal investigator = Ms Des Scoft

Deperiment / Office | Department of Heslh and Rehb Sclences
Irtomal Mall Address | 1y, icion of Physictherapy
F-Fioor, Old Maln Bullding
Groote Schuur Hospital
1 Does this protocol recelve US Federal funding? O Yes ® No

2.1 Staff changes (tick ¥')

Are new parsonnel being added to this ressarch? '@ Yees /'O Ne |
T T e T T e T Ve _.ﬁﬁﬂ—l
25 Waroh 2020 Pageici2 FHBO0T
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FACULTY OF HEALTH SCIENCES
UMIYVE Iﬂi_"_l:‘ﬂf EA’PE TOWMN [

Isthe principal investigator for this resaarch being changed? | O Yes (@ Mo

Hyes, plsass atach revised conflict of Interest and Pl deciaration
statements. « gacticns T and 8.3 in the New Prolocol
| Application f FHBﬂ'I:!_] | |

Do the congant and assant forms need modification to refiect E Yes O No
these siaff changes?

Ifyes, please atiach coples of the revised forms, with all changes
highlighted or tracked and sted in the documenis for

approval.

2.2 Amended study staff detalls e
Tlﬁl,ﬂltrlnu.lum ﬂlp-'lrm E-mall Rzde of new winfT mamiber
Me Razia Amisn % | AMNRAZ00! @y Studant Invesligator

I.thufdneumnhumfnrlppmu
Mmubm-umm“mm-mmwm-ﬂmw
ferms which nead approval. This infarmation must cormessond 1o all ‘yes' answers in 2.1 above. This form
will be signed and retumed (o the Pl as notification of apcrovel. Pleess edd extra pages if necessary

-G'd'lhﬂldlm

wmmmmﬂm

4. Signature

My signaturs cartifies that | wil Mihhlmmhwrmudmmbﬁ
research, If at any time | wan: to shans or re-use the informaton for purposes other than those disciosad in
tta orlginal approval. | will sesk further aporoval from the HREC.

Signature of P1 ;

Deate 200012021

25 March 2020 Pmge 2ol 2 FHE00T

379



Appendix 20: Ministerial permission to conduct non-therapeutic research with minors (Form A)

DEPARTMENT OF HEALTH APPLICATION FOR MINISTERIAL CONSENT
FOR NON-THERAPEUTIC RESEARCH WITH MINORS

1.INSTRUCTIONS
1. This application form must be completed for all protocols that are
classified as “non-therapeutic” and involve the participation of
minors. Non therapeutic research is defined in the regulations relating
to research on human participants as “research that does not hold out
the prospect of direct benefit but holds out the prospect of
generalizable knowledge”. Minors are defined as persons under the

age of 18 by section 17 of the Children’s Act (No. 38 of 2005).

2. This application form should be submitted with a copy of the protocol

and supporting documents.

3. This application should be submitted to the Minister of Health or the

delegated authority in terms of section 92(a) of the Act.

4. This application form should describe how ‘non-therapeutic’ research
protocols with minors meet the conditions set out in section 71 (3)(b)

of the Act (described below).

5. All sections of the form must be completed in full.

6. Ministerial Consent may be granted for non-therapeutic health
research with minors when certain conditions set out in section 71

(3)(b) of the Act are met and these conditions are:

1. Theresearch objectives cannot be achieved except by the
enrolment of minors;
2. The research is likely to lead to an improved scientific

understanding of conditions, or disorders affecting children;
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3. Any consent given to the research must be in line with public
policy; and
4. The research does not pose a significant risk to minors, and if

there is some risk, the benefit of the research outweighs the

risk.
INVESTIGATORS’ DETAILS

Name of principal investigator Mrs Desiree Scott

Title of research protocol Performance of the EQ-5D-Y Interviewer
Administered Version in young children aged 5-7-
years

Institutional affiliation Faculty of Health Sciences, Division of
Physiotherapy, University of Cape Town

Postal Address F45 Old Main Building, Groote Schuur Hospital,
Observatory 7925

Physical Address F45 Old Main Building, Groote Schuur Hospital,
Observatory 7925

Email Address des.scott@uct.ac.za

Phone 0214066401/7679 or 083 949 8333

Fax 0214066401/7679

Date of Application 23 June 2020

Signature of Applicant

2. APPLICATION
1. Condition 1: The research objectives cannot be achieved except by the participation
of minors

Describe the scientific justification for the enrolment of minors. Explain why this research must be
done with minors as participants:
The EQ-5D-Y-3L has recently been developed with an expanded number of response options to
measure Health Related Quality of Life in Children and Adolescents aged 8-15-years. It is a self-
complete measure with child friendly language and layout. As children’s opinions are important in
healthcare decision-making it is imperative that they be given the opportunity to self-report on such
measures. Thus, this research aims to establish whether the measure is valid and reliable for use in
children aged 8-15 years in South Africa.

2. Condition 2: The research is likely lead to an improved scientific understanding of

certain conditions, diseases or disorders affecting minors
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Describe how the research might, or aims to, advance knowledge affecting the health and welfare
of minors as a class. Note that ‘condition’ is defined in the Regulations as ‘physical and psycho- social
characteristics understood to affect health’ allowing that this research does not only involve children
with an illness.
This research aims to show that the EQ-5D-Y-3L is a valid and reliable measure of HRQoL in English
children in South Africa. If found to be valid and reliable this measure could be used in the future for
population health surveys in children, to assist in healthcare decision-making on an individual basis or
for population health with economic evaluation, it could further assist in tracking disease trajectory
across the lifespan in diseases which were previously classified as ‘childhood conditions.’
3. Condition 3: Any consent given to the research is in line with public policy
Consent given by authorised persons must be in line with public policy considerations. Describe how
consent to the research will be in line with public policy or would be acceptable, for example, show
how the research poses acceptable risks and promotes the rights of minors:
Permission will be obtained from the University of Cape Town Human Research Ethics Committee,
Department of Education and the corresponding hospital management and ethics committees before
commencement. Consent will be obtained from the parent/legal guardian to allow the individual to
participate in the research, and assent will be obtained from the child. The purpose, procedure, risks
and benefits, compensation and voluntary participation will be explained in the consent and assent
forms. The school, parent/legal guardian and the child or adolescent participating in the study may
discontinue with the study at any point, even after signing the consent and assent forms. The research
will cause no harm to the school, the parents/legal guardians, or the children and adolescents
participating in the study.
4. Condition 4: The research does not pose a significant risk to minors; and if there is
some risk, the benefit of the research outweighs the risk.
Describe how the potential risks from the research procedures and/or intervention to minor
participants will be minimized and describe any possible benefits from the research to society in the
form of knowledge:
There will be no harm caused to the minor participants. Data will be collected by means of a survey
only. Participation in the study will not affect the medical treatment that the child is receiving or any
future treatment or management. This research will provide insight into the effectiveness of this
generic measure, the EQ-5D-Y-3L, in assessing the health-related quality of life in children and

adolescents.
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Appendix 21: Permission from the Western Cape Educational Department to conduct research at
schools

Directorate: Research

Western Cape
Government

Audrey wyngoard@weslemcape.govea
fel: +37 021 467 9372

Fox: 0845902282

Private Bag x?114, Cape Town, 8000
weed.weape.govza

Education

REFERENCE: 20200901-7797
ENQUIRIES: Dr A T Wyngaard

Ms Razia Amien
23 Penlyn Avenue
Penlyn Estate
7780

Dear Ms Razia Amien

RESEARCH PROPOSAL: PERFORMANCE OF THE EQ-5D-Y INTERVIEWER ADMISTRATED VERSION IN
YOUNG CHILDREN AGED 5 -8 YEARS

Your application to conduct the above-mentioned research in schools in the Western Cape has been approved
subject to the following conditions:
Principals, educators and leamers are under no obligation to assist you in your investigation.
Principals, educators, leamers and schools should not be identifiable in any way from the results of the
investigation.
You make all the amangements conceming your investigation.
Educators’ programmes are not to be interrupted.
The Study is to be conducted from 25 January 2021 till 30 September 2021.
No research can be conducted during the fourth tem as schools are preparing and finalizing syilabi for
examinations (October to December).
Should you wish to extend the period of your survey, please contact Dr AT Wyngaard at the contact
numbers above quoting the reference number?
A photocopy of this letter is submitted to the principal where the intended research is to be conducted.
Your research will be limited to the list of schools as forwarded to the Western Cape Education
Department.
10. A brief summary of the content, findings and recommendations is provided to the Director: Research
Services.

11. The Department receives a copy of the completed report/dissertation/thesis addressed to:

The Director: Research Services

Western Cape Education Department

Private Bag X9114

CAPE TOWN

8000

goAw =

~

o

We wish you success in your research.

Kind regards.

Signed: Dr Audrey T Wyngaard
Directorate: Research
DATE: 04 September 2020

Lower Pardiament $treet. Cape Town, 8001 Private Bag X%114, Cape Town, 8000
tel: +27 21 467 9272  tax: 0865902282 Employment and salary enquiries: 0861 92 33 22
Safe Schools: 0800 45 46 47 www.weslerncape.govza
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Appendix 22: Letter to schools

UNIVERSITY OF CAPE TOWN W DHRS

IYUNIVESITHI YASEKAPA « UNIVERSITEIT VAN KAAPSTAD Department of Health and
Rehabilitation Sciences

HEALTH SCIENCES

Divisions of Communication Sciences & Disorders « Disability Studies
Nursing & Midwifery « Occupational Therapy « Physiotherapy

F45 Old Main Building, Groote SchuurHospital
Observatory, Cape Town, South Africa, 7925
Telephone: +27 (0) 21 406 6401

Website: www dhrs uctacza

To establish whether children aged 5-7-years years can reliably report on their Health-Related

Quality of Life when compared to older children.

Date: 12" September 2020
PERMISSION TO PERFORM RESEARCH AT YOUR SCHOOL

INFORMATION SHEET

Investigators: Ms Razia Amien; Dr Janine Verstraete and Mrs Des Scott
University of Cape Town
Department of Health and Rehabilitation Sciences

Division of Physiotherapy

Title of study: Performance of the EQ-5D-Y-3L Interviewer Administered Version in young children

aged 5-7-years

We are physiotherapists from the University of Cape Town, and we are conducting a research project
investigating whether younger children (between five-seven years old) can report on their Health
Related Quality of Life (which is the impact that an individual’s health has on their overall quality of
life) and comparing this to older children (between eight-10 years). We would like your permission to
conduct this research project at your facility. The full details of the study are outlined below, and if
you require any additional information you may contact us at any time. Our contact details are found

at the end of the form.

Why are we doing this study?

The research project aims to determine the reliability and validity of the Interviewer Administrated
questionnaire (called the EQ-5D-Y-3L IA), when administered to the younger age-group compared to
the older group, in children from the general population and children at special needs schools with a

functional disability. In order to do this, we will be comparing the results from that Interviewer
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Administered questionnaire to the self-complete questionnaire in the older children. We will also be
comparing the results of the Interviewer Administered questionnaire to other questionnaires (called
the Faces Pain Scale-Revised and the Mood & Feelings Questionnaire). These short questionnaires ask
children to report on any problems they might have with walking around, washing and dressing
themself, doing daily activities like going to school and playing games with friends, having pain and

whether the child is worried or sad about anything.

How will we go about conducting this study?

Once we have received your permission to recruit children from your school for the study, we will
send informed consent forms home with learners, explaining the research study and what will be
required of their child, to the legal guardians of the children selected from your school, to sign if they
consent to their child taking part in the study. We will recruit children aged five-10 years from your
school. Children with intellectual disabilities or medically diagnosed as unable to hear with assistive
technology will be excluded from the study due to data collection being done by means of an
interview. Children with physical disabilities will be included and will be assisted with writing or
assigned a scribe if needed. We will arrange a meeting with you and the teachers at a time which is
suitable for you, to discuss when we may conduct the interviews with the children. Once a time has
been arranged and parents have returned informed consent forms, we will collect small groups of
children from the classrooms and take them to another quiet room in the school. The study will be
explained to the children and they will be asked for assent before commencing with the interviews.
Any child who does not wish to participate will be taken back to the classroom, with no negative
results. The children would only be out of the classroom (at a suitable time that the class teacher and
the researchers agree upon) for about 30 minutes to complete three/four questionnaires with the
researcher. The children will also be asked general questions regarding whether they understood the
guestionnaires or not. The WeeFIM, an observational functional outcome measure, will be completed

by a trained researcher to assess the child’s functional ability.

In order to determine reliability, the Interviewer Questionnaire only, will need to be re-administered
again 2 days later. This should only take 10 minutes to do. After the interviews, the child’s and the

school’s involvement in the study is over.

Are there any risks in taking part in the study?

There are no risks in taking part in the study, to either your school or the children. The researchers

will interview the children and get them to answer the questionnaires which will be read out to them.
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They will be allowed to stop participating at any time and will not be forced to complete the

guestionnaires if they do not wish to.

Are there any benefits to participating in the study?

While there are no direct benefits to the children for participating in the study, the research will
provide important information on whether younger children and children whose reading skills are
limited, are able to self-report on their own Health Related Quality of Life, if an interviewer reads out
the questions to them. This would mean that another person would not have to report on the child’s
behalf and the reporting would reflect the child’s views more accurately. This information will be made

available to the school in a report once the study is completed.

Each of the schools who participate in the study will be compensated for their time and receive a

suitable hamper of educational materials to the value of R2000.

How will confidentiality and school details be handled?

The permission form signed by the parents will be returned in sealed envelopes and kept secure until
the researchers collect them. When the children complete the questionnaires, their names will not be
used, but they will be given a code instead. Only researchers will have access to the information on
the questionnaires from the study. The completed questionnaires will be kept locked cupboard in a
secure office. No names of the child or the school will be used when analysing the data or writing up

the report.
Ethical approval has been granted by the Human Research Ethics Committee at UCT.
Permission has been granted by the Western Cape Education Department to conduct this study at

various schools in the Western Cape.

Permission for the school to be involved in the study:

CONSENT
| have read and understand the provided information Yes [ No
| have had the opportunity to ask questions Yes [ No

| understand that the participation of the school and the children is voluntary | Yes | No

386



| voluntarily agree to allow this school to take part in this study

Yes

No

Signature of School Representative:

Date:

Witness:

Date:

How to contact us:

If you have any questions, or if you would like any further information with regards to our study, please

do not hesitate to contact us at the address below. If you have any ethical concerns or questions about

your and/or the children’s rights as they participate in the study, please contact Professor Blockman

at the Human Research Ethics Committee.

Dr Janine Verstraete

Mrs. Des Scott

Razia Amien

Prof Marc Blockman

Division of Physiotherapy
Department of Health and
Rehabilitation Sciences
University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory

Cell: 082 840 9293
E-mail:

Janine.verstraete@uct.ac.za

Division of
Physiotherapy
Department of Health
and Rehabilitation
Sciences

University of Cape
Town

Groote Schuur Hospital
Anzio Road

Observatory, 7925

Cell: 083 949 8333
E-mail:

des.scott@uct.ac.za

Division of Physiotherapy
Department of Health
and Rehabilitation
Sciences

University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory, 7925

Cell: 076 106 2681
E-mail:

Amnraz001@myuct.ac.za

Health Sciences
Human Research
Ethics Committee
University of Cape
Town

Groote Schuur
Hospital

Anzio Road

Observatory, 7925

Tel number: 021 406
6338
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Appendix 23: Permission from healthcare facilities

DR T KERBELKER

Acting Manager: Medical jervices

Red Cross War Memorial Children's Hospital
jealth Email. Tamara Kerbelker@westemcope.gov.za
Tel: +27 21 458 5383 Fax: +27 21 458 5006/5168

Western Cape
Government

1% January 2021
e el SR T

Dr J Verstraete
Health and Rehabilitation Sciences
Division of Physiotherapy

Dear Dr Verstroete,

RESEARCH: RXH: RCC 254 / WC_202011_047

PROJECT TITLE: Perdormance of the EQ-5D-Y Inferviewer Administered Version in
young children aged 5-8 years

It is o pleasure fo inform you thot the hospital Research Review Committee has
opproved your application to conduct above-menfioned study in the wards and
outpatient clinics at Red Cross War Memorial Children’s Hospilal.

Kindly note thot this approval s subject to stict odherence fo the HREC
recommendations regarding research involving porlicipants during COVID-19,
dated 17 March 2020 (UCT HREC nofice attached).

Yours sinceraly,

DR T KERBELKER
ACTING MANAGER: MEDICAL SERVICES

e ARE S ET O GOV. 20
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Appendix 24: Informed consent (Parent/Legal Guardian)

IYUNIVESITHI YASEKAPA « UNIVERSITEIT VAN KAAPSTAD ment of Hoalth and

Sep
Rehabilitation Sciences
HEALTH SCIEN

UNIVERSITY OF CAPE TOWN W DHRS

HEALTH SCIENCES

Divisions of Communication Sciences & Disorders  Disability Studies »
Nursing & Midwifery « Occupational Therapy « Physiotherapy

F45 Old Main Building, Groote Schuur Hospital
Observatory, Cape Town, South Africa, 7925
Telephone: +27 (0) 21 406 6401

Website: www.dhrs.uct.ac.za

Date
INFORMED CONSENT FOR CHILDREN TO TAKE PART A RESEARCH STUDY

INFORMATION SHEET

Investigators: Dr Janine Verstraete, Mrs Des Scott and Ms Razia Amien
University of Cape Town
Department of Health and Rehabilitation Sciences

Division of Physiotherapy

Title of study: Performance of the EQ-5D-Y-3L Interviewer Administered Version in young children

aged 5-7-years

Dear Parent/Legal Guardian

We are physiotherapists from the University of Cape Town, and we are conducting a research project
looking at whether younger children (between five-seven years old) can report on their Health-Related
Quality of Life (which is the impact that an individual’s health has on their overall quality of life) and

comparing this to older children (between eight-10 years).

We would like your permission to include your child in this research project. The full details of the
study are outlined below, and if you require any additional information you may contact us at any

time. Our contact details are found at the end of the form.

Why are we doing this study?

The research project aims to look at how young children report on their health when a researcher
reads out the questionnaire to them (EQ-5D-Y-3L Interviewer Administered) and to compare this with
how older children report on their health when they complete the questionnaire themselves (EQ-5D-

Y-3L Self Complete). In order to do this, we will be asking your child between five—seven years to report
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on their health with the researcher reading the questions and recording their answers. Children
between eight-10 years will first complete the forms on their own and then have the researcher
reading out the questions, to find out which version they preferred. We will also be asking your child
to complete two other short questionnaires (called the Faces Pain Scale-Revised and the Mood &
Feelings Questionnaire). The questionnaires ask children to report on any problems they might have
with walking around, washing and dressing themself, doing daily activities like going to school and

playing games with friends, having pain and whether the child is worried or sad about anything.

How will we go about conducting this study?

It is your choice to allow your child to take part in this study and you do not have to agree if you don’t
want to. If you do not agree, nothing bad will happen to you or your child. We will not ask them to
complete any questionnaires.

We will be thankful if you do agree to your child taking part in the study and will ask you to sign consent
at the end of this letter. We will also be asking you to agree to fill in a form with some of your child’s
details (name; date of birth; sex; grade; and whether they have any chronic illness or disability — if so,
we will be asking for some further details about the illness or disability). Again, it is your choice to fill
this in or not.

Your child will also be asked if they want to participate in the study, before they are asked to complete
the questionnaires. If all is agreed upon, your child will be asked to fill in the three or four
questionnaires.

If you child is attending an outpatient clinic, the interview will take place in a quiet consultation room.
Your child will not lose their place in the queue. If the interview is not completed when they are called
in for the doctor’s consultation the researcher will stop, and you will be given the option to complete
the study after the consultation or withdraw from the study.

If your child is at school, a suitable time for completing the questionnaires, during school, will be
arranged with the schoolteacher.

If your child is at a school, we will be asking them to complete the Interviewer Administered form only,

2 days later.

Are there any risks to my child taking part in the study?

There are no risks in taking partin the study. If you are worried about anything to do with the research,

please let us know and we will answer any questions you may have.
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The medical treatment that your child is getting if they are in hospital or attending an outpatient clinic
will not be changed. If your child is at a school, the time away from the teacher will be limited to 30

minutes and the way your child is viewed at school will not be changed by taking part in the study.

Are there any benefits to participating in the study?

While there are no direct benefits to the children for participating in the study, the research will
provide important information on whether younger children and children whose reading skills are
limited, are able to self-report on their own Health Related Quality of Life, if an interviewer reads out
the questions to them. This would mean that another person would not have to report on the child’s

behalf and the reporting would reflect the child’s views more accurately.

How will confidentiality and hospital details be handled?

All the information will be kept confidential. The permission form you sign, the information about your
child and your child’s completed questionnaires will be kept in locked cupboard in a secure office.
When the child completes the questionnaires, their names will not be used, but they will be given a
code instead. Only the researchers will have access to the information on the questionnaires from the
study. No names of the child or the hospital or school will be used when analysing the data or writing

up the report.

Permission for my child to be involved in the study:

CONSENT
| have read and understand the provided information Yes [ No
| have had the opportunity to ask questions Yes [ No
| understand that the participation of my child is voluntary Yes [ No

| voluntarily agree to allow my child to take part in this study | Yes [ No

Signature of parent / legal guardian:

Date:

Witness:
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Date:

How to contact us: If you have any questions, or if you would like any further information with

regards to our study, please do not hesitate to contact us at the address below. If you have any
ethical concerns or questions about your and/or the children’s rights as they participate in the study,
please contact Professor Blockman at the Human Research Ethics Committee.

Dr Janine Verstraete

Mrs. Des Scott

Ms Razia Amien (student)

Prof Marc
Blockman

Division of Physiotherapy
Department of Health and
Rehabilitation Sciences
University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory

Cell: 082 840 9293
E-mail:

Janine.verstraete@uct.ac.za

Division of Physiotherapy
Department of Health
and Rehabilitation
Sciences

University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory, 7925

Cell: 083 949 8333
Email:
des.scott@uct.ac.za

Division of Physiotherapy
Department of Health
and Rehabilitation
Sciences

University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory, 7925

Cell: 0761062681
E-mail:
amnraz001@myuct.ac.za

Health Sciences
Human Research
Ethics Committee
University of Cape
Town

Groote Schuur
Hospital

Anzio Road
Observatory, 7925

Tel number: 021
406 6338
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Appendix 25: Assent form for child

UNIVERSITY OF CAPE TOWN

Faculty of Health Sciences

apt”

Department of Health and Rehabilitation Sciences

Whsanu

Division of Physiotherapy

F45 Old Main Building, Groote Schuur
Hospital

Observatory, Cape Town, W Cape, 7925
Tel: +27 (0) 21 406 6401/ 6428/ 6628/ 6534

INFORMED ASSENT FOR CHILDREN TAKING PART IN THE STUDY

INFORMATION SHEET

Investigators: Dr Janine Verstraete, Mrs Des Scott and Ms Razia Amien
University of Cape Town
Department of Health and Rehabilitation Sciences

Division of Physiotherapy

Project name: Performance of the EQ-5D-Y-3L Interviewer Administered Version in young children

aged 5-7-years

About the Project

We are physiotherapists at the University of Cape Town. We are doing a research project where we
would like to find out about your health. We are looking at the answers from three to four different
short forms which asks about your health. This will help us to know how children feel about their
health. There are no right or wrong answers, it is just about how you feel.

Your parent has said that it is okay for you to be part of our project if you would like to be. It is your
choice if you want to take part or not and nothing bad will happen to you if you don’t want to be part
of the project.

If you do want to take part, we will ask you to answer three or four short forms about your health.
They are called the EQ-5D-Y-3L (interviewer administered and self-complete); the Faces Pain Scale-
Revised and the Mood & Feelings Questionnaire. If you cannot read, we will read the questions to you
and write your answers on the forms. If you can read, we will ask you to answer some of the questions
yourself and then we will read some questions to you. Afterwards we will ask you a few questions

about how you filled in the forms.
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The questions will ask you: how you walk around, wash and dress yourself, play with friends, play
sport, how you are coping at school, whether you have any pain or not and whether you are feeling
worried, sad our unhappy. It should take 30 minutes to answer all of the questions. If you don’t
understand something, we will be there to help you.

If you take part, we might ask you to answer one of the question papers (EQ-5D-Y-3L-IA) again two

days later.

Risks and Benefits

There are no dangers to taking part in this project. You will only be answering questions about how
you feel and there are no right or wrong answers. Please let us know if at any time you do not want
to answer the questions. You will be able to stop at any time, even if you have already started. Nothing
bad will happened to you if you don’t want to finish. Nothing bad will happen to you if you don’t want
to be part of our project. It will not change the way that you are treated at school or at the hospital.
You will not get any money for taking part in this project. We hope that this project will help us to

know how young children answer questions about their health.

Your answers

Only the people doing the study will see the papers where you fill in your answers. No one else will
see your answers. We will keep your answers in a locked cupboard in a safe office. When we put your
answers on the computer, your name will not be there so that no one else will know you took part in
the project. The computers will also have a password, which only the people doing the study will know.
When we write a report of our project, we will not be using any names so other people won’t know

that you helped us by answering questions.

It is your choice to take part in the project

You can choose if you want to take part in our project or not. Nothing bad will happen if you don’t
want to take part in the project. If you sign this paper, it tells us that you would like to be in this
project. You can stop being in the project at any time, even if you have signed this paper already.

If you have any questions about the study, you may contact the researchers:

RESEARCHERS:

Janine Verstraete at: Des Scott at: Razia Amien at:

Cell: 082 840 9293 Cell: 083 949 8333 Cell: 076 106 2681

E-mail: Janine.verstraete@uct.ac.za E-mail: Des.scott@uct.ac.za E-mail: amnraz001@myuct.ac.za

394


mailto:Janine.verstraete@uct.ac.za
mailto:Des.scott@uct.ac.za

The UCT FHS Human Research Ethics Committee can be contacted on 021406 6338 in case

participants have any questions regarding your rights and welfare as research subjects on the study.

| AGREE THAT

Please circle yes or no

| have read, and | understand the information Yes No
| have asked all of my questions Yes No
| know that | can choose to take part or not take part Yes No
| know that | can stop at any time and | do not need to say why Yes No
| would like to take part in this project Yes No

Your signature Date

Researcher's signature Date

Witness signature Date
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Appendix 26: Telephonic consent form (Parent/Legal guardian)

o ! Copa UNIVERSITY OF CAPE TOWN

‘ Faculty of Health Sciences

ii Department of Health and Rehabilitation Sciences
?;’-‘"J-:d,u o .Jau“f"; Division of Physiotherapy

F45 Old Main Building, Groote Schuur
Hospital

Observatory, Cape Town, W Cape, 7925
Tel: +27 (0) 21 406 6401/ 6428/ 6628/ 6534

Title of study: Performance of the EQ-5D-Y-3L Interviewer Administered Version in young children

aged 5-7-years

Good Day Mr/Mrs

My name is and | am a physiotherapist from the University of Cape Town. | am part of a
group doing a research project looking at how children aged 5-10 years feel about their health. We

would like to invite (your child’s name ) to participate in this study. If you agree for

your child to take part, we will also ask your child if they would like to participate in the study, before
asking them to answer three or four short forms about their Health-Related Quality of Life (which is
the impact that an individual’s health has on their overall quality of life). We will not be doing anything
to your child, we will only be asking them to fill in their answers to the questions.

(Child’s name ) will only be invited to take part in the study if you have given us

permission. We will explain the study to (child’s name ) including that it is their choice

to take part and they can refuse to take part or stop the study at any point without anything bad
happening to them. Their decision to take part in the study will not change the way that they are
treated at school or at the hospital and no one will know what their answers are to the questions. If
they agree to participate, they will be asked to provide informed assent.

If your child cannot read, we will read the questions out to them and write their answers down for

them. The questionnaires that we will ask (child’s name ) to fill in are called: EQ-5D-Y-

3L Interviewer Administrated and Self-Complete, the Faces Pain Scale-Revised and the Mood &
Feelings Questionnaire. The questions that they will be asked will include how they walk, wash and
dress themselves, about their participation at school and sport, their friends, their pain and whether

they are worried, sad or unhappy and their general health. This should not take longer than 30
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minutes. If (Child’s name ) is attending a school, they will be asked to complete one

questionnaire (EQ-5D-Y-3L Interviewer Administrated) again two days later.

It is your choice for (child’s name ) to take part in this study and you do not have to

agree if you don’t want to. If you do not agree, nothing bad will happen to you or your child. If you
agree now but decide later that you don’t want to do it anymore, you can let us know and all of the
information that you have given us will be taken out of the study. We will be thankful if you agree to
your child taking part in the study by filling in the questionnaires. The medical treatment that your
child is getting if they are in hospital, or the way they are viewed at school will not be changed and

will carry on as normal.

There are no risks in taking part in this study.

While there are no direct benefits to you or the children for participating in the study, the research
will provide important information on whether younger children and children whose reading skills are
limited, are able to self-report on their own Health Related Quality of Life, if an interviewer reads out
the questions to them. This would mean that another person would not have to report on the child’s

behalf and the reporting would reflect the child’s views more accurately.

All the information that your child gives us will be confidential. Only the people doing the study will

see (Child’s name ) answers to the questions. We will keep the answers in a locked

cupboard in a safe and secure office. The computers used to store the information will have a
password, which only the people doing the study will know. Your child’s name will not be used when

we analyse the information or write a report about the study findings.

If you have any questions or concerns about the study, you may contact the researchers:

RESEARCHERS:

Janine Verstraete at: Des Scott at: Razia Amien at:

Cell: 082 840 9293 Cell: 083 949 8333 Cell: 076 106 2681

E-mail: Janine.verstraete@uct.ac.za E-mail: Des.scott@uct.ac.za E-mail: amnraz001@myuct.ac.za

The UCT FHS Human Research Ethics Committee can be contacted on 021406 6338 in case

participants have any questions regarding their rights and welfare as research subjects on the study.
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Consent Form

Declaration

Yes

No

Do you understand the information that has been provided?

Do you understand that your consent is required for your child to take part?

Do you understand that it is voluntary to participate and that you can refuse to

consent without any consequences to yourself or your child?

Do you understand that refusing to give consent will not affect the current or

future health care or school treatment of your child?

Do you understand that neither you nor your child will be identified should this

research study be published?

Do you consent to your child taking part in this research of your own free will?

Caregivers name

Child’s Name

Researcher signature

Date
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Appendix 27: Data Management Plan

"Performance of the EQ-5D-Y Interviewer Administered version in young
children aged 5-8 years"

A Dats Management Plan created vsing OMPRozsdmap

Creator: Razia Amien
Affiliation: University of Cape Town (UCT-Generic)
Template: University of Cape Town (UCT-Generic)

Project abstract:
The EQ-5D-Y-3L IA has the potential to lower the age of completion of the instrument allowing younger
children the opportunity to voice their feelings and make their needs known. It will allow health
professionals to make collaborative decisions regarding treatment plans with insight from caregivers and
children. As a result, treatment plans will be more patient-centered and more effective (8,9). This will
further negate the need to use proxy instruments in this age group and avoid transition between proxy
and self-reported health in longitudinal studies or between age groups. Studies suggested that proxy
responses may not accurately capture the health states of children therefore emphasizing the importance
of this study to ensure self-report in children (8,11,37,38).

Last modified: 01-04-2021

Created using the DMPRoadmap. Last modified 01-04-2021 1of4
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"Performance of the EQ-5D-Y Interviewer Administered version in young
children aged 5-8 years"

Data summary

Briefly intreduce the types of dala the research will create. Why did you declde to use these dala types?

Both quantitative and quakitative data will be collacted wsing vanous questonnaires which will be self-comgleted and'or Inerviewer sdminlistersd
depending on the age of the participant.

Data collection

Glve detalls on the proposed methodologies that will be used to create the dala. Advise how the project team selected will be suitable lor
the data/digital aspecis of the work, Including details of how the institution's dala support teams may need to support the praject

Data callection will be done by means of lace-o-lace Interdews wsing vanous guestionnaines. lnerdews will take place at varous mainstream and
special needs schoals and healthcare facilifies in the Western Cape.

Short-term storage

How will the dala be stored in the shor lerm?

The infarmatian obfained wil be entered info a passwond pratecied Excel spread shest under the code allocaled to each participant. Spreadshests
will b= passwond protecied and saved 1o the student and supendsor's password protecied computers and'or encrypled and secure UCT clowd
storage. The hard coples of the questannaires wil b2 stored & locked cupboard in the secure office of ane of the supsrisars, at UCT. All fams will

be slored in a locked cupboard at the respective schaals until the researchers collect them. Only the ressarcher and supervisors will have access to
e raw data. Mo identifying information of paticipants will be recordad for deta analysis or dissamination of results,

Short-term storage

How the data will be stored in the long term?

The hard coples of the guastionnalres will be sored a locked cupboard in the secie aflice of ane of the supervisars, &t UCT and will be destrayed
10 years after publication. Only the researcher and supervisors wil have access 10 tha raw dats. Mo idenlifying information of parteipants will be
recarded for data analysis or dissemination of results.

Data sharing

How the data will be shared and the walue it will have to others

Created using the DMPRosdmap. Last modified 01-04-2021 2afd
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All institutions nwvolved in deta collecton will have access to the final thesis.

How the data will enhance the area and how it could be used in the future?

The resesrch may prove useful in lowering the ape for self-repont of HROoL, to younger than elght years, negeting the need for proxy repartng. The
14 vershon may also be useful in elder children with lower literacy levels or who ane unetle to self-complete a questionneine.

Releasing the data — advise when you will be releasing and justify if not releasing in line with AHRC guidelines of 8 minimum of three
years. If the data will have value to different audiences, how these groups will be Informed?

Estimated comgdetion (s February 2022,

Will the data need to be updated? Include future plans for updating if this is the case.

A

Will the data be open or will you charge for it? Justity if charging 1o access the data

The data will be openly accessible via UCT.

Financial requirements of sharing — Include full justification in the JoR

YA

Ethical and legal considerations

Any legal and ethical considerations of collecting the data

Ethical considerations

- Autonomy: informed consent and essent will be obtained before date collection begins

- Beneficencaion-mebeficance: There are no known risks associated with the research. Paricipants will not be reimboursed as they will not meur
costs however, 8 dongtion to the various institutions will be given by means of &n educatonal hamper.

- Justice: No child will be excluded based on ethnic group, gendar prefaranca, religion or any other resson.

Legal and ethical considerations around releasing and storing the data — anonymity of any participants, following promises made to
participants

The confidentabty of each partcipant will be maimained by allocating a code to each questonnaire for data capturing &nd analysis. Names need 1o
be collectad on rew data o identify indwiduals for re-test. The guestionnaires will be kept in a locked cupbogrd In 8 secure office. The electronic
filas will be password protected on a secure compauter. Mo participants, healthcare fecilites or schools will be identified in the analysis or wite-up of
the research.

The data collecton will not affect the schooling or medical trestment or the way in which the child i perceived at the achool or health faciity. The
participants will not be reimbursed as they will not incur any costs to participate in the research. The paricipating schools will receive an educational
hamper of meterials o the vale of R2000, regardiess of the number of children who heve participated. There are no known rdeks and thersfore no
Inaurance will b= required for research-related injuries.

Should any child become emotionglly dstressed during the ressarnch, the interview will b2 terminated, and the child will be returned to & familisr
adult. In the sbsence of a caregiver in an in-patient setting, a healthcare professional will be called for further assistance. If any signs of neglect ar
abuse are noted, referral 1o the necesaary authority will be mede in line with legal requirsments.

Created using the DMPRoadmap. Last modified 01-04-2021 Jofd4
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Appendix 28: Cognitive debriefing template

UNIVERSITY OF CAPE TOWN

IYUNIVESITHI YASEKAPA « UNIVERSITEIT VAN KAAPSTAD W o
HEALTH SCIENCES acuLry

Divisions of Communication Sciences & Disorders » Disability Studies o
Nursing & Yy O Therapy « ¥: apy

F45 Old Main Building, Groote Schuur Hospital
Observatory, Cape Town, South Africa, 7925
Telephone: +27(0) 21 408 6401

Website: www.dhrs.uctac.za

Interviewee gquestionnaire to be completed in children aged 5-7-years and 8-10-years after they

have completed EQ-5D-Y-3L-IA

The interviewer (student researcher) should view the child’s responses on the EQ-5D-Y-3L IA version

1. For each of the dimension scores ask the child why they scored the corresponding number of
problems and record their reason:
ASK: Why did you say that you had xxx problems with (dimension)?
DIMENSION LEVEL OF REPORTING

Why did you say that you had xxx problems

with (dimension)?

(1) No problems

(2) Some problems
Mobility

(3) A lot of problems

(1) No problems

Looking After Myself

(2) Some problems
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(3) A lot of problems

Usual Activities

(1) No problems

(2) Some problems

(3) A lot of problems

Pain/Discomfort

(1) No problems

(2) Some problems

(3) A lot of problems

Worried, Sad or

Unhappy

(1) No problems

(2) Some problems

(3) A lot of problems

2.

If there are any apparent inconsistencies in reporting, this should also be probed.

e.g. If child reports Level 3 (a lot of problems) on Mobility, but level 1 (no problems) on

Usual Activities.
OR
Level 1 (no problems) on Mobility but is apparently confined to bed.
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Description of Inconsistency noted by interviewer:

Probe: Why did you say that you had xx problems on (dimension) but xx problems on

(dimensions)?

Child’s answer:

3. Did you understand all of the questions that | asked you?

YES — NO'!

4. If No, ask: “Which ones did you not understand?”

For each one that was poorly understood, ask: “Why was it difficult?”

Question that was difficult

Reason
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Appendix 29: Interviewer questionnaire

AR W DHRS

HEALTH SCIENCES

Divisions of Communication Sciences & Disorders « Disability Studies e
Nursing & Y o O Therapy « Phy apy

F45 Old Main Building, Groote Schuur Hospital
Observatory, Cape Town, South Africa, 7925
Telephone: +27 (0) 21 406 6401

Website: www.dhrs.uctacza

Interviewer Questionnaire

Please comment for each child:

1. Do you feel the child understood the questions posed to them on the EQ-5D-Y-3L-IA?

YES NO'!
If no, why do you feel that the child did not understand the questions?

2. Did you notice any uncertainty or indecisiveness when the child was reporting?

YES — NO'!
If yes, which questions was there uncertainty or indecisiveness with?
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Appendix 30: Letter to healthcare facilities and schools outlining research findings

IYUNIVESITHI YASEKAPA + UNIVERSITEIT VAN KAAPSTAD  Hoattn and

Rehabilitation Sciences

UNIVERSITY OF CAPE TOWN WPHRS

HEALTH SCIENCES

Divisions of Communication Sciences & Disorders « Disability Studies e
Nursing & ifery « O Therapy « Phy: apy

F45 Old Main Building, Groote Schuur Hospital
Observatory, Cape Town, South Africa, 7925
Telephone: +27 (0) 21 406 6401

Website: www.dhrs.uct.acza

“Performance of the EQ-5D-Y Interviewer Administered version in young children”
To Whom It May Concern:
Thank you for allowing your facility to take part in our research project. Your assistance with
recruitment, communication with parents/legal guardians and allowing us to use your space for

interviews was greatly appreciated!

We have compiled an information sheet outlining the results from our project and how it may help

your facility going forward.

Our project focused on HEALTH-RELATED QUALITY OF LIFE in young children. The term health-related

quality of life refers to the subjective measure of one’s physical and psychosocial wellbeing. A group

called EuroQol developed a questionnaire, the EQ-5D-Y-3L, which assesses health-related quality of
life in young children by looking at five dimensions: Mobility (walking about), Self-care (washing and
dressing), doing Usual Activities (playing, hobbies, sport, school and doing things with family/friends),
having Pain/Discomfort and feeling Worried, Sad or Unhappy. This questionnaire is recommended for
self-completion in children from the age of 8-years. However, if we consider South Africa, our literacy
levels are not on par with our international counterparts therefore, self-complete may not be as easy
for South African 8-year-olds. This may not only be important to children from the general population
but also children with health conditions who require lengthy hospital stays or endless appointments

which may affect their school attendance and ability to progress their literacy skills.

Our project aimed to assess a newly developed questionnaire, the EQ-5D-Y-3L Interviewer

Administered Version, assessing health-related quality of life in young children aged 5-10-years who

understand the concept of health but may struggle to read and self-complete a questionnaire due to

their age or literacy skills which may or may not be related to their socioeconomic status.
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Being that this questionnaire is INTERVIEWER-BASED, it allows children to self-report on their health

without having to self-complete or rely on someone else reporting on their health for them (known as
proxy-report). Previous research has found that proxy-report, in some cases, may not be as reliable as

self-report especially regarding psychosocial dimensions.

If the EQ-5D-Y-3L Interviewer Administered Version proved to be successful in this age-group, it has
the potential to give children the opportunity to be heard and feel empowered when it comes to their

health and potential treatment.

We compared the EQ-5D-Y-3L Interviewer Administered Version to the Self-complete version in
children aged 8-10-years and asked them for their preference and the reason for their preference. We
found that 60% of children preferred the Interviewer Administered Version with a large amount of 8-

and 9-year-olds associating their preference with their developing literacy skills.

We then compared the dimensions on the EQ-5D-Y-3L Interviewer Administered Version to other
outcome measures which assess similar constructs therefore determining if the dimensions accurately
recording what it was meant to. We found no concerning differences between outcome measures
therefore showing that the EQ-5D-Y-3L Interviewer Administered Version was able to record

dimensions accurately.

To conclude, we found the EQ-5D-Y-3L Interviewer Administered Version to work just as well as the

self-complete version in children aged 8-10-years therefore can be used interchangeably.

We also found that the Interviewer Administered Version can be reliably used in younger children
from the age of 5-years, however, one needs to pay attention to what the child is able to do or
expected to do according to their developmental age to ensure activities are appropriate. For
example, it may not be appropriate to associate independent dressing with tying shoe laces as they

might have not learnt how to complete such an advanced dressing task yet.

Our recommendation for older children would be to individually assess each child’s literacy skills to

determine which version is most appropriate. We would also recommend the routine use of the

Interviewer Administered Version in younger children to ensure the retrieval of information is done
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as subjectively as possible. These types of questionnaires also provides a means of monitoring

children’s progress.

We hope this information is helpful to you.

If you have any questions, or if you would like any further information with regards to our study, please

do not hesitate to contact us at the addresses below.

Dr Janine

Verstraete (supervisor)

Mrs Des Scott (supervisor)

Ms Razia Amien (student)

Division of Physiotherapy
Department of Health and
Rehabilitation Sciences
University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory

Cell: 082 840 9293
E-mail:

Janine.verstraete@uct.ac.za

Division of Physiotherapy
Department of Health and
Rehabilitation Sciences
University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory, 7925

Cell: 083 949 8333

E-mail: des.scott@uct.ac.za

Division of Physiotherapy
Department of Health and
Rehabilitation Sciences
University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory, 7925

Cell: 076 106 2681
E-mail:

Amnraz001@myuct.ac.za
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Appendix 31: Letter to participants outlining research findings

IYUNIVESITHI YASEKAPA + UNIVERSITEIT VAN KAAPSTAD ¢ Hoatth and

Rehabilitation Sciences

UNIVERSITY OF CAPE TOWN W DHRS

HEALTH SCIENCES

Divisions of Communication Sciences & Disorders » Disability Studies o
Nursing & ifery « O Therapy « Phy: apy

F45 Old Main Building, Groote Schuur Hospital
Observatory, Cape Town, South Africa, 7925
Telephone: +27 (0) 21 406 6401

Website: www.dhrs.uct.acza

“Performance of the EQ-5D-Y Interviewer Administered version in young children”

Dear Participants

Thank you so much for taking part in our research project. Your answers were so interesting and very

helpful to us.

We have made a little summary of what your answers meant to us.

Firstly, our project was all about health in young children and we wanted to find out about your
physical, mental and social health. We wanted to be able to get this information directly from you
instead of asking your parents/legal guardians/caregivers because they don’t always know exactly

how you are feeling.

We know that as young children, you may understand what health is, and can tell us all about your
health but if we were to give you a questionnaire to read and complete, you might not be able to

because you are still too young, learning how to read or might struggle a bit with reading.

That’s why we were testing a new questionnaire called the EQ-5D-Y-3L Interviewer Administered
version! This questionnaire does not require you to read anything but only listen and answer therefore

allowing you to report on your health yourself.

We tested this questionnaire in older children (8-10-years) along with a version that they had to
complete by themselves. Most of the children, especially the 8- and 9-year-olds liked the interviewer
version because they were still learning to read and therefore struggled to read and complete the
guestionnaire on their own. We also tested this new questionnaire in younger children (5-7-year-olds)

and found that they were able to also report on their health if the questions were read out to them.
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This is all great news because, it means that this new questionnaire was able to accurately record your

health without you having to read or complete it by yourself!

We hope this helped you understand the reason behind our project.

If you have any questions about our project, you are welcome to ask your parent/caregiver to contact

us and we will try and answer your questions as best as we can.

Dr Janine

Verstraete (supervisor)

Mrs Des Scott (supervisor)

Ms Razia Amien (student)

Division of Physiotherapy
Department of Health and
Rehabilitation Sciences
University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory

Cell: 082 840 9293
e-mail:

Janine.verstraete@uct.ac.za

Division of Physiotherapy
Department of Health and
Rehabilitation Sciences
University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory, 7925

Cell: 083 949 8333

Email: des.scott@uct.ac.za

Division of Physiotherapy
Department of Health and
Rehabilitation Sciences
University of Cape Town
Groote Schuur Hospital
Anzio Road

Observatory, 7925

Cell: 076 106 2681
Email:

Amnraz001@myuct.ac.za
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