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Abstract

Purpose To critically appraise the measurement proper-
ties of questionnaires measuring participation in children
and adolescents (0—18 years) with a disability.

Methods Bibliographic databases were searched for
studies evaluating the measurement properties of self-
report or parent-report questionnaires measuring partici-
pation in children and adolescents (0-18 years) with a
disability. The methodological quality of the included
studies and the results of the measurement properties were
evaluated using a checklist developed on consensus-based
standards.

Results The search strategy identified 3,977 unique pub-
lications, of which 22 were selected; these articles evaluated
the development and measurement properties of eight dif-
ferent questionnaires. The Child and Adolescent Scale of
Participation was evaluated most extensively, generally
showing moderate positive results on content validity,
internal consistency, reliability and construct validity. The

Electronic supplementary material The online version of this
article (doi:10.1007/s11136-014-0743-3) contains supplementary
material, which is available to authorized users.

L. Rainey (X)) - R. van Nispen - G. van Rens

Department of Ophthalmology, EMGO + Institute for Health
and Care Research, VU University Medical Centre,

PO Box 7057, 1007 MB Amsterdam, The Netherlands
e-mail: L.rainey @vumc.nl

C. van der Zee

Department of Epidemiology and Biostatistics, EMGO +
Institute for Health and Care Research, VU University Medical
Centre, PO Box 7057, 1007 MB Amsterdam, The Netherlands

G. van Rens
Department of Ophthalmology, Elkerliek Hospital,
Wesselmanlaan 25, 5707 HA Helmond, The Netherlands

remaining questionnaires also demonstrated positive results.
However, at least 50 % of the measurement properties per
questionnaire were not (or only poorly) assessed.
Conclusions Studies of high methodological quality, using
modern statistical methods, are needed to accurately assess
the measurement properties of currently available ques-
tionnaires. Moreover, consensus is required on the definition
of the construct ‘participation’ to determine content validity
and to enable meaningful interpretation of outcomes.

Keywords Disability - Children - Adolescents -
Validation studies - Psychometrics - Participation

Introduction

Participation is one of the most important outcomes of
rehabilitation for children and adolescents with a disability.
Successful participation can lead to increased emotional
and psychological well-being and ultimately improved
quality of life (QoL) [1-3]. Participation is essential for the
development of skill competencies, socialisation, exploring
personal interests and the enjoyment of life [4]. For
example, without the opportunity to participate in leisure
activities ‘people are unable to explore their social, intel-
lectual, emotional, communicative and physical potential
and are less able to grow as individuals’ [5]. Although
several measures of participation are available for children
and adolescents with a disability, there is no general con-
sensus on the definition of ‘participation’. A clear defini-
tion of the construct is essential to determine the validity of
questionnaires, and for meaningful selection and usage of
these instruments [6].

Since the development of the International Classification
of Functioning, Disability and Health for Children and
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Youth (ICF-CY), several instruments have been modelled
on the World Health Organisation’s definition of partici-
pation [7]. The ICF-CY defines participation as ‘a person’s
involvement in a life situation’. This indicates that partic-
ipation represents the societal perspective of functioning
and includes the concept of involvement, which is further
defined by the ICF-CY as ‘taking part, being included or
engaged in an area of life, being accepted or having access
to needed resources’. The authors add that ‘the concept of
involvement should also be distinguished from the sub-
jective experience of involvement (a sense of belonging or
satisfaction with the extent of one’s involvement)’. Par-
ticipation is part of the ‘Activities and Participation’ cat-
egory of the ICF-CY. Nine domains are included in its
assessment: (1) ‘learning and applying knowledge’, (2)
‘general tasks and demands’, (3) ‘communication’, (4)
‘mobility’, (5) ‘self-care’, (6) ‘domestic life’, (7) ‘inter-
personal interactions and relationships’, (8) ‘major life
areas’, and (9) ‘community, social and civic life’. How-
ever, by combining the two terms, it is often unclear what
constitutes ‘activity’ and what ‘participation’. Where par-
ticipation refers to the involvement in a life situation,
activity is regarded as ‘the execution of a task’ [7].
Researchers have tried to further clarify this distinction [8—
15]. According to Whiteneck and Dijkers [8], ‘activities’
are tasks performed individually. Activities focus on
functional performance of an individual that can be done in
solitude, while participation is the social role performance
as a member of society with or for others. Activities tend to
be straightforward and unambiguous, while participation
tends to be more abstruse and will generally involve the
performance of several activities. Generally, agreeing with
this operationalisation, Eyssen et al. [9] defined participa-
tion as ‘performing roles in the domains of social func-
tioning, family, home, financial, work/education, or in a
general domain’. They distinguished activities from par-
ticipation by stating that participation requires a social
context, including both environmental factors and other
people. However, McConachie et al. [10] stated that par-
ticipation might be defined or operationalised differently
when children are involved. They argue that the following
life situations must be covered by an instrument that aims
to measure participation in children and adolescents:
‘participation essential for survival’, ‘participation in
relation to child development’, ‘discretionary participation’
and ‘educational participation’. The distinction that par-
ticipation is more likely to involve other people and to be
more environmentally dependent may not be beneficial for
children. When performing activities, children tend to be in
interaction with others (caregivers) or supported in their
performance by environmental supports and modifications
[5]. McConachie et al. [10] agree with this notion and add:
‘it may not be practical to place a clear boundary around

@ Springer

the child when describing their participation; survey
instruments should encompass the notion that for some
purposes the child participates as part of a family rather
than as an individual’. In accordance with previous
research, using the framework of the ICF-CY and devel-
oping distinct sets of activity domains and participation
domains by dividing the current classification into two
mutually exclusive lists (without overlap) seems to be a
useful strategy [8].

To contribute to evidence-based instrument selection,
the measurement properties of questionnaires evaluating
participation in children and adults with a disability have to
be evaluated. Several reviews have been conducted [16—
19]; most of these reviews have focused on instruments
applied in specific populations (e.g. acquired brain injury,
cerebral palsy). Morris et al. [16] demonstrated that all
selected measures have sound psychometric properties;
however, when selecting instruments, no distinction was
made between the constructs of ‘activity’ and ‘participa-
tion’. Moreover, four of the included instruments pertained
to measure QoL or general health status. Sakzewski et al.
[17] showed that most participation instruments included in
their study had adequate reliability and validity, but limited
data were available to determine the responsiveness of
several questionnaires; they also stated that ‘a combination
of assessments is required to capture participation of chil-
dren in home, school and community environments’. In
their review, Ziviani et al. [18] noted that there is a paucity
of information on the psychometric properties of partici-
pation instruments; moreover, each systematic review used
a different definition of participation for instrument
selection.

Besides a lack of consensus on the definition of partic-
ipation, previous reviews of participation measures have
also lacked the application of an adequate tool to critically
appraise the methodological quality of the included studies
[16-19]. This is required in order to (a) draw valid and
reliable conclusions about the methodology applied, (b) to
be able to reliably infer quality assessments and (c) to
recommend specific participation questionnaires. Several
authors have proposed guidelines for how measurement
properties of health status questionnaires should be mea-
sured and criteria for what constitutes good measurement
properties [20-23]. The Scientific Advisory Committee
(SAC) defined a set of 8 attributes together with some
criteria to perform instrument assessments (SACMOS)
[20]. The attributes encompassed properties such as ‘con-
ceptual and measurement model’, ‘reliability’, ‘validity’,
‘responsiveness’ and ‘cultural and language adaptations’.
The criteria mainly focussed on information the author
should provide in an article. In addition, a few criteria are
offered on acceptable reliability coefficients and standard
error of measurement (SEM). Another tool for the
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standardised assessment of patient-reported outcome mea-
sures (PROs) is Evaluating the Measurement of Patient-
Reported Outcomes (EMPRO) [21]. It also addresses 8
attributes, e.g. ‘reliability’, ‘validity’, ‘responsiveness’,
‘interpretability’ and ‘administration burden’. Similar to
the SACMOS, the criteria corresponding to these attributes
mainly consist of information authors need to report and
some suggestions on acceptable values for reliability
measures. Andresen reported another standard, offering
additional criteria to contribute a grade to the quality of the
measurement properties (A: high standard; B: adequate
standard; C: low or inadequate standard) [22]. All these
guidelines offer some insight into the standardised assess-
ment and appraisal of measurement properties; however,
they all lack comprehensive, detailed and consensus-based
descriptions of what constitutes an adequate measurement
property. Although some recommendations were made
about acceptable values for Cronbach’s alpha, intraclass
correlation coefficient (ICC) or the SEM, no relevant
specifics were established for attributing factors e.g. sam-
ple size. To assess construct validity, hypotheses testing is
often recommended by the standards. However, no infor-
mation is provided about the number of hypotheses that
need to be drawn up and to what extent these hypotheses
should be confirmed.

The international ‘COnsensus-based Standards for the
selection of health status Measurement Instruments
(COSMIN) checklist’ fills this gap. It was developed by
more than 50 international professionals and can be applied
to evaluate the methodological quality of studies on mea-
surement properties [23]. It offers a standardised assess-
ment method to comprehensively appraise the validity,
reliability, responsiveness, generalisability and interpret-
ability and assign a score from poor to excellent to each
measurement property. The checklist aims to improve
evidence-based instrument selection.

This is the first study to (1) select measures of partici-
pation developed for children and adolescents (aged
0-18 years) with a disability according to a clearly pre-
defined operationalisation and (2) critically appraise the
measurement properties of these measures using the
standardised approach of the COSMIN checklist.

The study could contribute to instrument selection,
improving the assessment of participation in clinical
practice.

Methods
Construct definition

We adhered to the following definition of participation:
‘Social role performance in the domains of interpersonal

relations (e.g. with family or friends), education/employ-
ment, recreation and leisure and community life as a
member of society in interaction with others’. This defi-
nition is in concordance with the method of Whiteneck and
Dijkers [8] who also divided the Activity and Participation
subscales of the ICF-CY in two mutually exclusive lists.
By removing the ICF-CY items covered by ‘(d660)
assisting others’ from domain (6): ‘domestic life’, domain
six now consists solely out of activities. In order not to
discard this subsection of items, it will be added as a new
‘major life area’ to domain (8) entitled: ‘care giving and
assisting others’. The final three domains of the ICF-CY:
(7) ‘interpersonal interactions and relationships’, (8) ‘major
life areas’, and (9) ‘community, social and civic life’ are
considered as ‘participation’.

Search strategy

The following computerised databases were searched to
obtain a comprehensive result: Medline (1966—Oct 2013),
EMbase (1974—Oct 2013) and PsycINFO (1806—Oct
2013). Index terms such as: ‘participation’, ‘personal
autonomy’ and ‘role functioning’ were combined with
terms identifying minors, for example: ‘infant’, ‘child’,
‘adolescent’ and ‘schoolchild’. To identify articles assess-
ing measurement properties, an adaptation of the sensitive
search filter for measurement properties was used, which
included terms as ‘reliability’, ‘validity’, ‘generalisability’
and ‘psychometric’ [24]. The full search strategy is avail-
able upon request. Reference lists of included articles were
screened to identify additional relevant studies.

Selection criteria

Articles were selected for inclusion when it concerned a
full-text original article (e.g. not a review or manual),
aiming to develop a self-report or parent proxy-report
measure of participation in disabled children and adoles-
cents (0-18 years old) or to evaluate one or more of the
measurement properties of such a measure. The measure
had to meet the definition of participation stated under the
heading ‘construct definition’. Disability was defined
according to the definition of the WHO: ‘any restriction or
lack (resulting from any impairment) of ability to perform
an activity in the manner or within the range considered
normal for a human being’ [7]. Articles had to be written in
English (although the developed/evaluated questionnaires
can be in a different language). Articles were excluded
when the measurement instrument consisted predominantly
of activity items, according to our preset definition. In
addition, because QoL and ‘adaptive behaviour’ were not
considered to measure the same underlying construct as
participation, measures assessing these constructs were
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Table 1 COSMIN definitions and operationalisation of measurement properties (adapted from www.cosmin.com)

Term

Measurement
property

Domain

Measurement

property
aspects

Definition [28] + operationalisation [27]

Reliability

Reliability
(extended
definition)

Internal
consistency

Reliability

Measurement
error

Validity

Content
validity

Construct
validity

Structural
validity

Hypotheses
testing

Criterion
validity

The degree to which the measure is free from measurement error

The extent to which scores for patients who have not changed are the same for repeated
measurement under several conditions: e.g. using different sets of items from the same
health-related patient-reported outcomes (HR-PRO) (internal consistency); over time
(test—retest); by different persons on the same occasion (inter-rater); or by the same
persons (i.e. raters or responders) on different occasions (intrarater)

The degree of interrelatedness among the items, calculated with Cronbach’s « or the
Kuder—Richardson Formula 20 (KR-20). A positive rating is obtained when the
subscale is unidimensional and Cronbach’s o >0.70

The proportion of the total variance in the measurements which is due to ‘true’
differences between patients. For continuous scores, it is expressed by the intraclass
correlation coefficient (ICC) and for dichotomous, nominal and ordinal scores by
Kappa

A positive score is acquired when the ICC or the weighted Kappa is >0.70 or when
Pearson’s is r > 0.80

The systematic and random error of a patient’s score that is not attributed to true changes
in the construct to be measured. It can be reported using the standard error of
measurement (SEM), which can be converted into the smallest detectable change
(SDC). Limits of agreement (LoA) can also be calculated. In order to allow for
meaningful interpretation, information regarding the minimal important change (MIC)
needs to be provided. This enables to relate the measurement error (noise) to the
‘signal’ that one wants to assess. A positive score is obtained when the MIC is larger
than the SDC, or when the MIC is outside the LoA

The degree to which an HR-PRO instrument measures the construct(s) it purports to
measure

The degree to which the content of an HR-PRO instrument is an adequate reflection of
the construct to be measured. Items need to be relevant to the construct, the study
population and the purpose of the measurement instrument. A positive score is acquired
when the target population considers all items in the questionnaire to be relevant and
considers the questionnaire to be complete

The degree to which the scores of an HR-PRO instrument are consistent with hypotheses
(for instance with regard to internal relationships, relationships to scores of other
instruments, or differences between relevant groups) based on the assumption that the
HR-PRO instrument validly measures the construct to be measured

The degree to which the scores of an HR-PRO instrument are an adequate reflection of
the dimensionality of the construct to be measured. This can be determined by
performing confirmatory or exploratory factor analysis or an IRT test. When the
identified factors explain at least 50 % of the variance, a positive score can be assigned

The degree to which the scores of an instrument are consistent with hypotheses based on
the assumption that the instrument validly measures the construct to be measured.
Hypotheses regarding correlation or mean differences (preferably including a
prediction of the direction and magnitude) need to be formulated a priori. A positive
score can be assigned when: (1) correlations >0.60 are obtained with an instrument
measuring a similar construct; or (2) when at least 75 % of the results are in accordance
with the formulated hypotheses; and (3) when correlations with related constructs are
higher than correlations with unrelated constructs

The degree to which the scores of an instrument are an adequate reflection of a ‘gold
standard’. Because no ‘gold standard’ is not available in the field of health-related
questionnaires, the criterion validity was not assessed. Instead, the methodological
quality of the hypotheses formed in the articles regarding the participation
questionnaire and questionnaires measuring a similar construct were evaluated

@ Springer


http://www.cosmin.com

Qual Life Res (2014) 23:2793-2808

2797

Table 1 continued

Definition [28] + operationalisation [27]

The degree to which the performance of the items on a translated or culturally adapted
HR-PRO instrument are an adequate reflection of the performance of the items of the
original version of the HR-PRO instrument. Since actual field tests (including
confirmatory factor analysis) are rarely performed when adapting a questionnaire to
another language, the methodological quality of the translation process will be

The ability of an HR-PRO instrument to detect change over time in the construct to be
measured. It can be assessed by calculating the area under the receiver operator curve
(AUC) or by calculating correlations between change scores. For dichotomous scales
sensitivity and specificity can be determined. Requirements necessary to obtain a
positive score are similar to those of hypotheses testing, with an additional criterion of

Term
Domain Measurement  Measurement
property property
aspects
Cross-
cultural
validity
evaluated instead
Responsiveness
the AUC >0.70
Interpretability

The degree to which one can assign qualitative meaning—that is, clinical or commonly
understood connotations—to an instrument’s quantitative scores or change in scores.
Although this is not a measurement property, it can be seen as an important
characteristic of a measurement instrument. Information about missing items and floor

and ceiling effects can be reported here

excluded. Two researchers (LR, RvN) independently
screened the titles, abstracts and full-text articles. For the
updated search strategy, one researcher (LR) and a research
assistant screened the additional studies independently on
title, abstract and full-text. A third researcher (GvR) was
consulted when consensus could not be reached through
discussion.

Methodological quality assessment and quality criteria

The COSMIN checklist (with a four-point scale) was used
to evaluate and calculate overall methodological quality
scores per study on a measurement property [25]. It
assesses measurement properties on three dimensions:
reliability, validity and responsiveness. In addition, gen-
eral requirements for studies that applied Item Response
Theory (IRT) models and evaluated interpretability and
generalisability were also appraised when applicable.
Items can be rated excellent, good, fair and poor. Two
researchers (LR, CvdZ) independently rated the included
articles per measurement property. An overall score was
established by taking the lowest rating of the items in a
box. A third researcher (RvN) helped reach consensus
when necessary. Although the inter-rater agreement of the
checklist is adequate, the item inter-rater agreement is
low; this is thought to be due to the required subjective
judgement and being accustomed to different standards
[26]. Therefore, decisions were made a priori regarding
the appraisal of items. Quality criteria by Terwee et al.
[27] were used to rate the quality of the evaluated mea-
surement properties. The COSMIN definitions of the

measurement properties
described in Table 1.

and the quality criteria are

Synthesis of results

The evidence on the measurement properties of the ques-
tionnaires was synthesised by combining the results, taking
into consideration a) the number of studies, b) the meth-
odological quality of the studies and c) the consistency of
their results. The overall score can be rated ‘positive’,
‘negative’ or ‘indeterminate due to conflicting evidence’.
Criteria developed by Terwee et al. (2007) were used to
determine the overall score of the measurement properties
per questionnaire [24].

Results

The search strategy identified 3,977 unique publications, of
which 277 articles were selected after title and abstract
screening. The full-text of these 277 articles was assessed,
which resulted in the exclusion of 260 articles. Reference
checking identified five additional clinimetric studies. In
total 22 articles, evaluating the measurement properties of
eight different questionnaires were included in the present
study (Fig. 1). No other articles, evaluating the measure-
ment properties of the eight included participation ques-
tionnaires, were available. The search strategy identified
another 53 measurement instruments that pertained to
measure participation or contained several items that could
be considered participation items; these instruments were

@ Springer



2798

Qual Life Res (2014) 23:2793-2808

not included in the review, because the questionnaires did
not comprehensively evaluate participation according to
the definition used in this review. However, because they
do provide insight into our operationalisation of the con-
struct ‘participation’, these questionnaires are presented in
Appendix A of ESM: ‘Characteristics of the excluded
measurement instruments: construct clarification’. The
general characteristics of the included studies and partici-
pation measures are presented in Tables 2 and 3, respec-
tively. The methodological quality of each study per
measurement property is presented in Table 4. The syn-
thesis of results for each questionnaire and the quality of its
measurement properties is presented in Table 5 (+++ or
——— Strong evidence positive/negative result). The results
for each measure are discussed, separately, below.

Assessment of Preschool Children’s Participation
(APCP)

No studies were found examining the measurement error,
content validity and structural validity of the APCP. The
evaluation of the internal consistency and the responsive-
ness was of poor methodological quality. Hypothesis test-
ing for the English version of the APCP showed significant
differences in diversity and intensity scores for gender, age
and income [29, 30]. Moderate positive correlations were
found between baseline diversity and intensity scores on
the APCP and the PEDI, the WeeFIM and the GMFM-66
(r =0.51-0.78; r =0.46-0.82; r = 0.51-0.77, respec-
tively) [29, 30]. With regard to the interpretability of the
English questionnaire, estimates were provided for the
minimal detectable change (MDC) and minimal clinically
important difference (MCID) [30]. The MDCys values for
diversity scales of the APCP were play (PA): 5.1 %, skill
development (SD): 2.5 %, active physical recreation (AP):
7.8 %, social activities (SA): 16.7 %, and total score:
3.8 %. The MDCys values for intensity scales were PA:
0.6, SD: 0.1 AP: 0.5, SA: 0.7, and total score: 0.2. The
MCID was estimated based on anchor- and distribution-
based approaches. The anchor-based MCID values for
diversity scales were PA: 16.7 %, SD: 19.4 %, AP:
11.0 %, SA: 16.5 %, and total score: 16.3 %. The anchor-
based MCID values for intensity scales were PA: 1.1, SD:
1.2, AP: 0.8, SA: 0.9, and total score: 1.0. The distribution-
based MCID values for diversity scales were PA: 11.7 %,
SD: 11.4 %, AP: 11.0 %, SA: 9.6 %, and total score:
10.1 %. The distribution-based MCID values for intensity
scales were PA: 0.7, SD: 0.7, AP: 0.6, SA: 0.4, and total
score: 0.6. The Dutch APCP was translated from English
using one forward and one backward translation [31]. The
Dutch version was not pretested. The test—retest reliability
of the overall diversity and intensity scores for children
with and without physical disabilities is acceptable
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(ICC = 0.83-0.91). Two out of five subscales had an ICC
below 0.70 [31]. The ICC cannot be evaluated for the
group of participants with a disability due to small sample
size (N = 24). There is moderate positive evidence for
hypothesis testing, showing significant differences in
diversity and intensity scores for gender, disability and age
[31]. Floor and ceiling effects were not reported.

Children’s Assessment of Participation and Enjoyment
(CAPE)

No articles were found evaluating the structural validity
and responsiveness of the CAPE. The Greek translation
provided limited evidence of inadequate internal consis-
tency with Cronbach’s o for the five subscales ranging
from 0.08 to 0.64 [32]. The internal consistency of the
Swedish [33], Norwegian [34] and Spanish [35, 36] ver-
sions could not be evaluated due to assessments of poor
methodological quality. The test-retest reliability of the
five domains of the Dutch translation was shown to be
adequate (ICC = 0.61-0.78) [37]. Limited positive evi-
dence is provided for the intrarater reliability of the Dutch
translation (ICC = 0.65-0.83) [37]. There is limited evi-
dence of adequate reliability of the Norwegian translation
for children with typical development (ICCrqy = 0.66)
[34]. The sample of children with a disability was too small
to make any meaningful conclusions. The reliability of an
English version of the CAPE specifically adapted for
children and adolescents with high functioning autism
(HFA) was also assessed, but the study was of poor quality
due to small sample size (N = 14) [38]. The measurement
error cannot be formally determined, as the three studies
evaluating the measurement error, do not provide an esti-
mate of the minimal important change (MIC). Therefore, a
comparison between the smallest detectable change (SDC)
or limits of agreement (LoA) and the MIC cannot be made,
and thus, the measurement error cannot be assessed. Bult
et al. [37] reported SDC values ranging from 0.89 to 1.91
for the inter-rater reliability and from 1.14 to 1.86 for test—
retest reliability. Hypotheses testing showed a positive
correlation between Dutch CAPE activity scores and scores
on instruments measuring family  environment
(r = 0.26-0.34), adaptive behaviour (r = 0.31-0.51) and
picture vocabulary (r = 0.24) [37]. In addition, positive
correlations between English CAPE activity scores and
measures of athletic competence (r = 0.29) and physical
functioning (r = 0.15-0.42) were found [39, 40]. As well
as negative correlations between the CAPE and environ-
mental factors (perceptions of barriers in the physical
structural environment; r = —0.17) and financial con-
straints (r = —0.13 to —0.21) [39]. Children from families
with a lower income participated less often in active
physical activities. Activity scores on the Spanish version
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Articles retrieved by
search strategy (n=3977)

Articles selected based on
title and abstract (n=277)

ﬁeasons for exclusion: \

- validation not aim of study (n=12)
- different participation definition (n=8)

Atrticles selected based on
full text (n=17)

Atrticles selected based on
reference checking (n=5)

Grtic]es included in \

review (n=22):
- APCP (n=3)
- CAPE (n=8)
- CASP (n=4)
- CPQ(n=1)
- LIFE-H (n=2)
- PART (n=1)
- PEM-CY (n=2)

\- QYPP (n=1) /

Fig. 1 Flowchart search strategy and article selection

of the CAPE were both positively and negatively correlated
with a QoL measure. For example, CAPE diversity scores
were positively correlated with ‘social support and peers’
(r = 0.41) and negatively correlated with ‘self-perception’
(r = —0.29) [36]. This last result was considered to be due
to cultural differences. When parents judged their chil-
dren’s self-perception to be low, they would motivate them
to participate in more activities, due to the importance of
family interaction and involvement. Differences in scores
between subgroups (children vs. adolescents vs. adults;
male vs. female; disability vs. no disability) have also been
reported [32, 35-37]. No information was available on
floor and ceiling effects.

Child and Adolescent Scale of Participation (CASP)

No methodological studies were found evaluating mea-
surement error and responsiveness of the CASP. There is

- adult study population (n=18)

- not self/proxy report (n=3)

- insufficient number of participation items (n=45)
- different construct measure (n=128)

&other reasons (n=46) j

limited positive evidence for content validity of the Chinese
adaptation [41]. The methodological quality of the trans-
lation process is fair. Exploratory factor analysis showed
limited evidence for a two-factor solution on the parent-
report version [41], but there is also limited evidence for a
three-factor solution [42, 43]. For the youth version,
exploratory factor analyses showed limited evidence for a
three-factor solution [43]. Evidence of good internal con-
sistency is demonstrated with regard to the total score of the
parent-report measure (Cronbach’s o = 0.96) and the
youth-report measure (Cronbach’s o = 0.87) [41, 43]. The
four subscales of the CASP parent report show acceptable
internal consistency (Cronbach’s oo = 0.88-0.90) [41]. One
study assessed the internal consistency of the subscores on
the three-factor solution model identified for both the youth
and parent report, resulting in a Cronbach’s o of 0.67-0.90
[43]. Three studies performing Rasch analysis on the par-
ent-report questionnaire showed moderate evidence for a
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Table 2 Characteristics of the included studies

Study Population Total Gender Age Country Language Setting
n % Mean instrument
male (SD)
Anastasiadi CP, mental retardation, 302 45.7 n/a Greece Greek School and
[32] ADHD, Down rehabilitation setting
syndrome
Bedell [44] Acquired brain injury 60 49.3 13.2(5.2) USA English Home based
Bedell [42] Acquired brain 313 55 12.8 (4.6) Australia, Canada, English Occupational therapist
injury, developmental Israel, USA
disability
Bult [37] CP, Spina bifida, 232 474 12.0 The Netherlands Dutch School and home based
Arthritis (3.4)*
Bult [31] Central nervous system 126 67 2.9 (1.8)* The Netherlands Dutch Email based/home
and musculoskeletal based
disabilities
Chen [30] CP 82 63.4 39 (1.4) Taiwan English Physical therapist
Colon [35] Developmental 249 50.6 n/a Puerto Rico Spanish Occupational therapist
disability
Coster [51] Developmental delay, 576 54.0 11.2 (3.1) Canada/USA English Web based
orthopaedic-,
emotional impairment
Fougeyrollas  Myelodysplesia 24 333 10.9 (4.7) Canada English Not specified
[47]
Hwang [41] Intellectual disability, 231 58 11.6 (3.5) China Chinese Hospital
physical disability,
autism spectrum
disorder
Kemps [49] Congenital deformities 325 63.0 3.8 (0.9)" The Netherlands Dutch Home based
of the extremities,
spina bifida, CP
King [39] Central nervous system 426 53.6 n/a Canada English Home based
disorders and
musculoskeletal
disorders
Law [29] CP 120 59.2 4.1 (1.1) Canada English Not specified
Longo [36] CpP 398 56.8 12.12 Spain Spanish Rehabilitation centre
(3.02)
McDougall CP, acquired brain 430 55.0 14.0 (2.2) Canada English Treatment centre or
[43] injury, home based
communication/cleft
lip-palate
Nordtorp [34] CP, muscular disease, 141 47.1 14.2 Norway Norwegian Home based,
metabolic disorder 2.3)* rehabilitation centre
Noreau [48] CP, myelomeningocele, 94 39.6 8.10 Canada English Not specified
traumatic brain injury 2.4)*
Potvin [38] High functioning autism 61 86.9 n/a Canada English Not specified
Rosenberg Developmental 480 81.3 5.16 Israel English Home based
[45] disability (0.66)
Tuffrey [52] CP 107 60 16.6 (n/a) United Kingdom English Home based
Ullenhag [33] Normal development 337 51.0 12.0 (2.0) Sweden Swedish School

CP Cerebral palsy, ADHD attention deficit and hyperactivity disorder, n/a not available

* Only the mean age of the population with a disability was reported, not for the total sample

unidimensional construct [41, 42, 44]. The average CASP
item difficulty order ranged from 1.46 logits to —1.51 logits
and from 1.36 logits to —1.97 logits [42, 44]. All three

@ Springer

studies identified items pertaining to community participa-
tion as most challenging, whereas items regarding skills
learned at a younger age, such as mobility, communication
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Available in

Levels of scoring

Administration

time

Number of

items,
response

Mode of
administration

Dimensions/subscales

Target
population

Framework

Questionnaire(publication

Table 3 continued
date)
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options

English

A total score and 7 subscores

20-30 min

Home life; Getting on with  Parent report/ 45 items,

14-21 years;

ICF

QYPP (2013)

7-point likert

scale

self-report

other people; School or

cerebral
palsy

college life; Work life;
Recreation and leisure;

Autonomy; Preparing for

the future

APCP Assessment of Preschool Children’s Participation, CAPE Children’s Assessment of Participation and Enjoyment, CASP Child and Adolescent Scale of Participation, CPQ Children

Participation Questionnaire, LIFE-H Assessment of Life Habits, PEM-CY Participation and Environment Measure for Children and Youth, QYPP Questionnaire of Young People’s Participation

and self-care were identified as least challenging. Three
items are identified as potential misfits or deviant to the
Rasch measurement model. Inter-rater reliability examining
agreement between parent and youth report showed mod-
erate agreement on the total score (ICC = 0.63) [43]. On
the subscales of the three-factor solution, there is limited
evidence that the reliability is inadequate, showing limited
to moderate agreement (ICC = 0.51-0.70). Hypotheses
testing showed that the CASP has a positive correlation with
an instrument measuring functional skills (» = 0.51-0.72)
and a negative correlation with instruments measuring
extent of impairment (r = —0.58 to —0.66) and environ-
mental barriers (r = —0.43 to —0.57) [42, 44]. It was also
found that children without a disability have significantly
higher and less variable CASP scores than children with a
disability (p < 0.001) [41]. Floor and ceiling effects have
been reported [41-44]. No information was available on the
MIC.

Children Participation Questionnaire (CPQ)

One methodological study evaluated the following mea-
surement properties of the CPQ: internal consistency,
reliability, content validity, and hypotheses testing [45]. No
studies were available on the measurement error, structural
validity and responsiveness of the questionnaire. There is
limited positive evidence for content validity. The evalu-
ation of the internal consistency was of poor quality (uni-
dimensionality of the scale was not checked) and therefore
yields little information. There is limited positive evidence
for adequate test—retest reliability with the ICC for the total
scores ranging from 0.84 to 0.89 and the ICC for subscores
ranging from 0.72 to 1.00. Hypotheses testing showed that
the questionnaire can distinguish between subgroups (age,
socioeconomic status and disability vs. no disability). Floor
and ceiling effects or the MIC have not been reported.

Assessment of Life Habits (LIFE-H)

There were no original methodological studies evaluating
the internal consistency, measurement error, structural
validity and responsiveness of the child version of the
LIFE-H [46]. There is limited positive evidence for content
validity [47, 48]. There is limited positive evidence for
acceptable inter-rater reliability (ICC = 0.63-0.93) [48].
In addition, limited positive evidence is provided for sat-
isfactory intrarater reliability for 10 of the 11 subscales of
the short questionnaire (ICC > 0.78) [48]. Hypotheses
testing showed positive correlations between the LIFE-H
and questionnaires measuring functional capabilities
(r = 0.70-0.94). The methodological quality of this
assessment was rated ‘poor’, because the comparator
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Table 4 Methodological quality of each study per questionnaire

Study Internal Reliability Measurement Content Structural Hypotheses Cross-cultural —Responsiveness
consistency error validity  validity testing validity®

APCP
Bult et al. [31] Poor Fair Fair Poor
Chen et al. [30] Fair Poor
Law et al. [29] Poor Fair
CAPE
Anastasiadi et al. [32] Good Good Fair
Bult et al. [37] Good Good Good Poor
Colon et al. [35] Poor Good Poor
King et al. [39] Good
Longo et al. [36] Poor Poor Good Good
Nordtorp et al. [34] Poor Poor Poor Fair
Potvin et al. [38] Poor Fair
Ullenhag et al. [33] Poor Good
CASP
Parent report

Bedell [44] Poor Poor Poor Fair

Bedell [42] Poor Fair Poor

Hwang et al. [41] Good Fair Good Fair Fair
Youth report

McDougall et al. [43] Excellent Good Excellent  Poor
CPQ
Rosenberg et al. [45] Poor Fair Good Good
LIFE-H
Fougeyrollas et al. [47] Poor Fair
Noreau et al. [43] Good Fair Poor
PART
Kemps et al. [49] Good Good
PEM-CY
Coster et al. [51] Poor Fair Fair
Coster et al. [50] Fair
QYPP
Tuffrey et al. [52] Fair Good Fair Poor Fair

APCP Assessment of Preschool Children’s Participation, CAPE Children’s Assessment of Participation and Enjoyment, CASP Child and
Adolescent Scale of Participation, CPQ Children Participation Questionnaire, LIFE-H Assessment of Life Habits, PEM-CY Participation and
Environment Measure for Children and Youth, QYPP Questionnaire of Young People’s Participation

* Only the translation process was evaluated

instruments were not adequately described regarding con-
struct and methodological properties. Differences in scores
between subgroups (cerebral palsy, neuropathy, myelo-
meningocele) were noted [48]. Floor and ceiling effects or
the MIC have not been reported.

PART

No methodological studies were found evaluating the internal
consistency, measurement error, content validity, structural

validity and responsiveness of the PART. There is limited
positive evidence for reliability for the total score
(ICC =0.92) and for each of the subscales (ICC =
0.84-0.89) [49]. Hypothesis testing showed positive correla-
tions between PART scores and scores on a measure of
functional skills (r = 0.35-0.62) [46]. Differences in scores
between subgroups (mobility limitations vs. no mobility
limitations and environmental barriers vs. no experienced
environmental barriers) have been reported [49]. No infor-
mation was available on floor or ceiling effects or on the MIC.

@ Springer
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Table 5 Result synthesis of measurement properties per questionnaire

Questionnaire Internal Reliability Measurement Content Structural Hypothesis Responsiveness
consistency error validity validity testing

APCP ? + N/A N/A N/A ++ ?

CAPE - + + + N/A ++ N/A

CASP ++ + N/A + + ++ N/A

CPQ ? + N/A + N/A + N/A

LIFE-H N/A + N/A + N/A ? N/A

PART N/A + N/A N/A N/A + N/A

PEM-CY ? + N/A + N/A + N/A

QYPP + + N/A + ? + N/A

APCP Assessment of Preschool Children’s Participation, CAPE Children’s Assessment of Participation and Enjoyment, CASP Child and
Adolescent Scale of Participation, CPQ Children Participation Questionnaire, LIFE-H Assessment of Life Habits, PEM-CY Participation and
Environment Measure for Children and Youth, QYPP Questionnaire of Young People’s Participation

4+ or —— moderate evidence positive/negative result, + or — limited evidence positive/negative result, £ conflicting evidence, ? Only poor

methodological studies, N/A information not available

Participation and environment measure for children
and youth (PEM-CY)

No methodologically studies were found assessing the
measurement error, structural validity and the responsive-
ness of the PEM-CY. The assessment of internal consis-
tency was of poor quality and will therefore not be
reported. There is limited positive evidence of content
validity [50]. Limited positive evidence is provided for
reliability on the total scores for ‘participation frequency’
in each of the three settings (ICCgpoo = 0.58,
ICChome = 0.84 and ICC ommunicy = 0.79). The reliability
for individual items within each setting varied within the
same range (ICCpome = 0.68-0.96, ICCq001 = 0.73-0.91
and ICC ommunity = 0.73-0.93). Reliability estimates for
the other sections across settings were all moderate to good
(ICC = 0.66-0.96) [51]. Hypotheses testing showed a
significant effect of age group for ‘participation involve-
ment’ in both the home settings (df = 3,512-3,568;
F=7.17) and school settings (df = 3,485-3,506;
F = 3.81). A significant negative correlation between the
‘desire for change’ score and the ‘environmental suppor-
tiveness’ total score was found for each setting (rmome =
—0.42, ryhoot = —0.59 and 7eommuniy = —0.53) [51]. No
information was available on floor or ceiling effects or on
the MIC.

Questionnaire of Young People’s Participation (QYPP)

No methodologically sound studies were found evaluating
structural validity of the QYPP. The measurement error
and responsiveness of the questionnaire were not assessed.
One methodological study evaluated the internal consis-
tency, reliability, content validity and hypotheses testing
[52]. There is limited positive evidence for content validity.

@ Springer

Due to small sample size in relation to the number of items
in the questionnaire (N = 107), the assessment of internal
consistency offered insufficient information (Cronbach’s
o = 0.61-0.86). There is limited positive evidence for
adequate test—retest reliability with ICCs ranging from 0.83
to 0.98. Hypotheses testing showed that the questionnaire
could distinguish between people with CP and the general
population (Mann—Whitney U test P < 0.01 for all
domains). Floor effects have been reported. No information
regarding the MIC was available.

Discussion

The methodological quality of studies evaluating the
measurement properties of eight different questionnaires
measuring participation in children and adolescents with
disabilities was evaluated, using the COSMIN taxonomy.
Overall, the CASP was evaluated most extensively, gen-
erally showing moderate positive results on the assessed
measurement properties. Remarkably, very few studies
evaluating the measurement properties of participation
questionnaires were available. In addition, at least 50 % of
the measurement properties per questionnaire were not (or
only poorly) assessed. Therefore, no final conclusions can
be made about the methodological quality of the ques-
tionnaires. For some questionnaires (i.e. QYPP, APCP),
this is understandable, because the measures are relatively
new. However, other participation measures could have
been validated more comprehensively.

The content validity of several of the questionnaires was
not assessed. Good content validity is a prerequisite for
sound validity and reliability. The fact that there is no
general consensus on the definition of the construct ‘par-
ticipation” highlights the importance of a well-substantiated
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framework, on which the questionnaire should be built. The
finding that the items within this framework are often not
appraised with regard to the relevance to the construct,
study population and the purpose of the measurement
instrument, gives cause for concern. This is not an attempt
to imply that the content validity of the included question-
naires is of poor quality. It is merely an observation that
emphasises the necessity of analysing the content validity of
these questionnaires in future studies. The notion that each
participation questionnaire is developed using a different
take on the definition of the construct was highlighted in
Appendix A of ESM. Several questionnaires purported to
measure the construct of participation [i.e. Children Help-
ing Out—Responsibilities, Expectations and Support
(CHORES), Pediatric Community Participation Question-
naire (PCPQ), and Rotterdam Handicap Scale (RHS)], but
upon inspection, the items of the measures were often single
tasks performed alone [53-55]. The definition used in the
present review combined generally accepted aspects of
previously developed descriptions (i.e. role performance,
interaction and community life). General agreement is
needed in order to attribute meaningful interpretations to
the outcomes of the questionnaires.

Another measurement property that is underreported is
the responsiveness. This is unexpected, as questionnaires
measuring participation are often used in rehabilitation
settings, where increased participation is a main treatment
outcome. To make meaningful comments about patients’
progress in participation, the responsiveness of the ques-
tionnaires needs to be evaluated in longitudinal studies of
good methodological quality; this will have positive
implications for both research and clinical practice. Angst
has voiced his concern about the COSMIN rules used to
examine responsiveness [56]. According to Angst,
responsiveness aims to detect change over time in the
construct of interest. He argues that this is not solely a
question of longitudinal validity, but a matter of deter-
mining which instrument detects changes over time more
accurately using a quantitative measure. According to the
COSMIN taxonomy, these methods are considered inap-
propriate and deem a study to be of poor methodological
quality. Whereas it is true that other methods can be (and
often are) used to evaluate the responsiveness of the
questionnaire (i.e. effect size), these methods provide less
insight than previously thought. The COSMIN panel
argued that the effect size can only be used as a measure of
responsiveness if the effect of an intervention has been
determined or assumed beforehand [56]. However, these
methods need not be disregarded. Although the COSMIN
taxonomy has been criticised for its adherence to optimal
statistical methods, rather than generally accepted and
commonly used methods, it remains a consensus-based
tool, which offers a standardised way of assessing

measurement properties. It is crucial to use one’s own
methodological knowledge and insight and apply the
COSMIN checklist as a framework, not as an absolute
truth. For clinical practice, it is important that future
research aims to study the responsiveness of these mea-
sures, to enable valid evaluation of clients’ progress and to
allow for (cost) effectiveness studies assessing current
treatment techniques. Despite of this clinical relevance of
responsiveness, it has to be noted that for an individual
child, a higher score on a participation questionnaire does
not necessarily equal preferred improvement. It can indi-
cate that a child is capable to perform certain activities
more easily, but these might not be considered important or
relevant by the child or parents. A higher score can also
indicate that the child has received more help, rather than
independently performed the activities. Therefore, scores
on a participation questionnaire always need to be inter-
preted qualitatively as well as quantitatively. When looking
at the qualitative applicability of these questionnaires, the
responsiveness is a less important measurement property.

Cross-cultural validity was difficult to assess for the
included questionnaires. The adaptation of questionnaires
for other cultures and languages requires a rigorous and
integral process of expert translation (including multiple
forward and backward translations) item revision and
pretesting in a similar study population [28]. Particularly,
the pretest is often disregarded, but remains an essential
part of the validation process. A simple translation of the
items is not sufficient as the meaning and significance of
items might vary according to culture, setting and cir-
cumstance. A poorly executed cross-cultural adaptation
could result in less optimal findings regarding the validity
and reliability of the instrument. This could explain the
inconsistent findings in the present study when comparing
the reliability and validity of the original questionnaire and
some of the translated versions.

The studies of poor methodological quality showed
similar shortcomings: small sample size and omitting to
execute (confirmatory) factor analysis. Performing factor
analysis is an important method to evaluate the internal
consistency, structural validity and cross-cultural validity
of an instrument. By excluding this analysis, no valuable
information is obtained about the (uni) dimensionality of
the scales and the distribution of items. Several studies still
proceed to determine the internal consistency of a scale,
without looking at unidimensionality, or even when uni-
dimensionality has been disproved [31, 35, 42, 44].
Adhering to general statistical requirements when evalu-
ating measurement properties will improve the methodo-
logical quality of these studies.

This is the first systematic review in which the mea-
surement properties of eight participation questionnaires
were analysed using a standardised, consensus-based

@ Springer
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taxonomy, preceded by a construct operationalisation
process. Based on the results, it can be concluded that there
is still a shortage of good quality information regarding the
psychometric properties of questionnaires measuring par-
ticipation in children and adolescents with a disability.
Therefore, a recommendation for future research is to
assess the psychometric properties of these identified
questionnaires using good qualitative research methods.
The COSMIN checklist can be consulted when determining
which statistical methods are required and preferred when
assessing these properties. IRT can be a valuable and useful
tool to determine the quality of a measurement instrument
[57-59].

Future research should pay special attention to the
content validity and the responsiveness of the question-
naires. The development of new questionnaires measuring
participation in a general population of children and ado-
lescents is not considered a direct priority at this time.
Recently, several new questionnaires have been developed
(e.g. APCP, PART, PEM-CY, and QYPP). Therefore, it is
recommended to evaluate existing questionnaires using
studies of high methodological quality, preferably using
IRT models, to contribute to the practical application of the
instruments and to be able to accurately measure partici-
pation in children and adolescents with disabilities.
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