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ABBREVIATIONS
fPRC Family ofParticipationRelated Constructs
ICF International Classification of Functioning, Disability and Health

AIM We aimedo identify measures used to assess the participation of children with
disabilitesand.to map theneasurescontent to théamily of ParticipationRelated

Constructs (fPRCip inform future research and practice

METHOD Sixdatabases were searchieddentify measuressed to assegmrticipation in
health, psychologyand educationesearchincluded studies involvechildrenagedO to 18
yeaswith apermanent impairment or developmamtisability and reported use af
guantitative measura participation. A second searchoughtrelevant literatur@bout each
identifiedmeasureincluding publisheananuals, to allow a comprehensive understanding of
the measure. Measurement constrotfsequently reportetheasures were thenapped to

the fPRC

RESUL TS From an initial yield of 3767 articles, 578 reported one or more of 118
participation"measures. Of the§4,measures weneported ilrmore than onarticle (our
criterion) andwerethereforeeligible for mappingo the fPRCTwenty-onemeasures
quantified.aspects of participatiattendancelO quantified aspects of involvemexst

discrete scakwand four quantified attendance and involvement in a manner that could not be
separated.

INTERPRETATION Improvedunderstanding of participation and its related constructs is
developing rapidlythoughtful selection of measures @search is critical to furtheur

knowledge base.
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[Boxed text to appear on page 2]

What this paper adds

e Ourunderstanding of participation is evolving and expandapgdly.

e Instruments selected toaasureparticipationdo nd alwaysalign with emerging
concepts.

e Matching researchimsto achosen measurgcontentwill improve understanding of
participation

e Opportunitiesexist to develowalidatedparticipation measuresspecially selfeported

measures;of involvement.
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Review

[Main text]

A systematiesreview of participation outcomefter health, educatignor psychological
interventions for children with impairments drew twaain conclusions: first, that the
available research waharacterizé by conceptuainconsistencieselated toauthors’ideas
about participation as an outcome; and second, that interventions aimed at enhancing
participation, and the measures used to evaluate participation, typicalletbagetoad range

of participationrelatedconstructs.

After_a content analysis of research notions about participationfaimdy of
ParticipationRelated Construct{fPRC) was developedand published® This model
provides anuanced understanding gfarticipation andcan be used to describe the
relationships among/hat we see asnportant intrinsicand extrinsidactors thatcanboth be

influenced by past participation and influence future participation.

This article is protected by copyright. All rights reserved



Within the fPRC, participation is defined by two constructs: attendance and
involvement. Attendance is defined ‘&®ing thereand is measured as frequency and/or the
range or diversity of activities in which an individual takes .parnvolvement is defined as
the experience of participation while attending, and includes elements of tootiva
persistace,=affect and perhaps social connection This definition of participation is the
construct of interest in this study. Within the fPRC, participation is dpagdly defined in a
way that isconceptually separate from the life situations in which participation qcands
the skills used within the activitghus the concept can be applied to ayivity or setting
and with individuals of any level of competenddiis conceptuaation of paticipation is
therefore distinct from those of prior authors who have proposed that the Astigitd
Participationchapters of therternational Classification of Functionifgisability and Health
(ICF) can be divided such that some types of life sibmatonstitute activities (e.g. seHcare
tasks) and othefgarticipation (e.g. interpersonal relationshig's)

In the fPRC, concepts related to, but not synonymous with, participation include
activity competence, sense of selhd preferences. Activity competence is defined as the
ability to execute the activity being undertaken adogy to an expected standard asdften
assessed in relation to the level of skill or independence an individualtsihiperforming
the activity. Sense of self is defined as the intraperstatabrs related to selefficacy,
confidence, satisfactigrand seldetermination Preferences are defined as the interests or
activitiesthat are meaningfub, or valued bythat persor In addition, the fPRC describes
the context and broader environment in which participation occurs as being integral to the
transactional processes that occur over fithe

In the past, researchers reviewing participation measures have mapped measurement
tools to the domains of tHEF° or have used the definition of participation as described by
the ICF to'identify measures of participation. Although the ICF provides a helpfidvirairik
to understand.‘the influence of various factors on an indiiidtree World Health
Organizatiohs'definition of participation provides little detail about the construgaking it
difficult to use-as a guide to select appropriate and specific measurememtitoolg a more
refined parsing of the concepts behind it.

Our previous systematic revielsdentified that sometimes measutésompetence,
preference or aspectsrelated tosense of self were used as if they were measures of
participation The fPRC highlights the two essential elements of participation as attendance
and involvement Other related constructs in the framewosuch a& competence or

preference,may be targets for intervention or f@xpectedchangeafter participation.
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Measures chosen for research and practice must be chosen according to the purpose of
measurement and the definition of the construct of interest. The definitiohs old key
aspects of participatiomlescribed in the fPRCand the related conceptshay allow
researchers, health professionalsd educators to distinguish the various factors and choose
outcome"measures that are targeted more precisely towards the chosen(sgaiathleased
upon clear and specific research questions.

Ourcurrent thinking about childhood disabilias been sbngly influenced by the
World Health Organizatida framework for healthas capturel in the ICF® The concepts
that underlie th.element ofparticipation inpeoples lives continue to evolveas$ discussed in
Imms et al),> and research is being undertaken both to assess interventions that promote
participation and to understand how the best interventions work. It is therefonéatgbat
the clinical “and resealcfields havereliable and valid outcomeneasure to capture the
important concepts that underpparticipation and are specific to the research questions
being explored.

The.overall aim of this systematic review was to provide a mechanism for informing
measurementschoice in participatiicused research and practiceiided bythe fPRC In
this reviewythe focus was on participation and the intrintbat (s the within-person rather
than extrinsic (that jcontext or environmentonstructs withiniie frameworkThe specific
objectiveswere(1) to identify measures that have beenized to quantify participation for
children with disabilityin previous literatureand (2)to map the content of the identified
measuredo the elements included in th&?RC framework.We chose to undertake this
mapping exercise using the fPRC for three reasd)shere is evidence of early uptake of
the conceptual framework in research (for examplerecht and Khetarfi Bonney et aJ’
and Chiarelld,” suggestinghat others are finding the framework usef(®) the process of
mapping, if possible to do, may provide evidence in suppotthefvay the constructs are
presented’in. the framewqrland (3) having clarityin how to think about measurement
selection in“relation to participatidrased research may assist future research and practice

endeavourss

METHOD

Sear ch strategy and selection criteria

Search one

This review el a two-stage search approach. The first structured database search was
undertaken in December 2015 using Medline, Web of Science, CINAHL, PsycINFO, ERIC
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and Scopus. The primary purpose waslantify measures utded to quantify participation

in health, psychology,and education literaturélhe search included terms related to the
population of children with disability, the concept of participation and assessone
measurement. The terms were devetbpn the basis gbrevious experienceith systematic
literature=reviews on this pic'* and related literature. Where possible, Medical Subject
Headings (were chosen for inclusion (am¢here appropriate, exploded) in the searches
related to the population and participatidhe publication of the ICk 2001 (World Health
Organizatiol® resulted in a shift in the conceptization of participation; therefore this
searchwas limited to articles published during 2001 or laterx&mples of the complete
search strategigncluding Boolean operators) fdedical Subject Heading®ledline) and
non-Medical Subject HeadingéScopus)database are provided in AppendixS1 (online
supporting information

The inclusion criteria for the first database search are showabie | Studies were
included if they presented data from participants agad 08 years with a permanent
impairment, or developmeat disability according tohe definition proposed by thegK’s
Equality and.-Human Rights Commissidn.. a physical or mental impairment (that) has a
substantial,and’ lonterm adverse effect ofthe) ability to carry out normal dato-day
activitie§2(page'7).

Studiesswere includedthey reported using quantitative measurghat is, assigned a
numeric score) to assess participation as describetiebylevelopers of the measurement
tool. Measures weralsoincluded if the author described usiagarticular measurement tool
to quantify participation eveifi it wasnot originally designed to quantify participatiove
also included studies that used terms such as engagement or inclusion to ensurdypotentia
relevant literature was not excluded.

Articles that were published in languages other than Englesie wxcluded, except
where the'details of the population and the participation measure were gxfiitad in an
English abstract: Articles reporting the anticipated protocol for a study weéueedcif they
met the inelusion criteria for populationdameasuremenstudies that utited measures of
the environment (without a discrete measure of an indivislyrticipation) were excluded
because the*focus of this review vaasmeasures of the individual.

Although systematic reviews were excluded, the reference lists of relevant reviews
were examinedo identify pertinent articles that may have been missed during the database

search Similarly, generaked discussion papethat simplyprovided an authos’ opinion on
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a topic andsummarize other stutks were excluded. Given the purpose of this study
gualitative studies were excluded, as were conference proceedings and theses.

Search two
A second searchundertakenin 2017, was conducted after the measures used to quantify
participation were identifiedAt this time the references cited in the studies identified in the
first search, th@ames of the measwseand theioriginal authorsveresearched using Google
and relevant databasg®-mails were also sent to theuthors of the measunghen the
information.could not be accessed through the Inteiftas search was not a structured
database search and as such there were no associated inclusion and exclusion criteria
During‘the second searaelevant literature (e.g. the primary introductory paper for
the measuresdentified), a copy of the measure itsedind any available manuals were
sourcedto enable a thorough review of tlevelopers’intention for the measure, the
underlying _construct, relevant definitiongems included,and the scals) of the measure.
This information was sought to enablaletailedunderstandingf the measureto support

mappng it te;the'constructs of the fPRC.

Article screening and data extraction

One person_from the research te@nA) performed the initial database seaestdscreened

the titlesfor potentially relevant articlesAfter screening of the titles, the mies were
exported toCovidence Systematic Review Software (Veritas Health Innovation, Melbourne,
Australia) to facilitate title/abstract andull text screeningThe same research@A), with

one of two research assista(kdM, NA), independentlyscreened thétles/abstracts and full
textsdeemed to meet the study selection critefay discrepancies related to inclusion of
studies were resolved through discussiand if consensus could not be reachetbther
independentesearcher was available to revidw study (CI).

Custonized data extraction tools were designed to enaebisistentndependent data
reporting for=each of the searches. During the first seasample detailavere extracted
related to.the sample size, age, diagnssg, as well as thehosen participation measure
Data extraction, wasompleted independently bBA, as well as one of two research
assistant¢$KM, NA), and any discrepancies rectified by discussion and mutual agreement.

Two criteria were used to select measures for inclusiothe construct mapping
process. First, the measure had to be available for use, and therefore needed to be named and

have a supporting reference in stediesidentified in this reviewto allow it to be located
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Second,because othe large number aflentified published and referenced measutee
research team chose to maply those that were reported have been used to assess
participationin at least two articleusing any research desidgdentified in the first search

From our previous work on this topic it appeared that in therpasarchers frequently chose
‘popular*measures of participatiowhen designing a study. Although this meant that the
psychometric properties of the measure had often been investigatieldnot ensure thahe
measurewould adéquatelycapture orquantify the construct of interest By choosing to
review and map the more frequently reported measures, the results from this review pertain

specifically to the measures that have often been used in the past.

Quality assessment
This systemati€ review did not aim to sumimathe effectiveness of interventions or the risk
of bias of studies. Given the focus on identification of measurement tools, no formal

assessments gliality or risk of bias of the included studigsre grformed

Data analysis
The primary ‘analysis component of this review was performed by two members of the
research team with different clinical backgrounds (BAa physiotherapist;Cl is an
occupational.therapisandinvolved mapmg thefrequentlyidentified measuret® the fARC.
Owing tothe complexity of this process, the mappingswompleted by discussion and
mutualagreement.

The fPRC framework and assatd construct definitioAswere continually
referenced when reviewing the materials related to each individual measuageehoh step
of the proess The definitions for each construct in the fPRC are providethbie IIl. The
processof maping each measure to the fPRC was based on the sigggebly Darzinset
al’® Assessmendf the scale properties eichmeasureincluded reviewing1) the purpose
of the measure andefinitionsof constructs provided by theeasures authors in either the
original artielesintroducing the measure or as described on the melasureent (e.g. survey
form) or the"associated manué®) each of the items/questiomscluded in the measurnd
the phrasing wused to describe the iterasd (3) the scalés) of the items(or response
categories)the scoring systenand consideration of which construct was quantified by the

final score.
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Where possible, content from all three elements was used to inform decisions about
how to map the measure to the fPRC, with a focus on the data encapsulated in thergnal s

for the measure

RESULTS

Of the 32767 articlesidentified in the initial database search, 3673 wwdat abstract
screening ‘and 57®ere found to meet the inddion criteria(Fig. 1). Of these,61 articles

utilized a measure that the authors had developecifggally for ther study and 13@eported

on counts of frequencies of attendance or engagement beheatiogr han reporting on a
named/published toolThese measures did not meet the selection criteria for the mapping
component”of this review and are therefore not discussed further. Some articles reported
using their own studgpecific measur®r counts of engagemeas well as a previously
published tool; in these instancelse article was included but only the published measure
was extracted and considered for mapping to the fRRGhe measuremenbadls reportecds
beingusedto quantify @rticipation,118were named ankad previouslypeenpublishedand
thereforewereconsidered for mapping against the fPR@ble 11l shows the most frequently
utilized participation measures, alomgth the number of articles that reported using the
measure. The complete list of identified measures is provided in App&&online
supporting infermation Not all measures in Append82were mapped to the fPRC because
they did not meet our inclusion criteria for mapping: they, &@wever, provided for
completeness of results. This means that the list may include measures that were never
intended to assess participation by the original developer, and the reader is gattdara
carefully consider what participatioelated construct is tapd by these measures using a
mapping method similar to that used in this study.

Of the 118 identifiedmeasures51 were reported in at least two articles and were
thereforegncluded inthe secad searchDespite extensive searches anaals to the origial
authors, information required to map the meas(ewiser the measures themselaasl/or the
swring guidelineswas not available fanine of theidentified measures: the Individd Child
Engagement| Recorfd the Social ParticipationQuestionnairé? the Child/Adolescent
Exercise Log®.the questionnaire for the evaluation of limitations in activity and restrictions
on participation (Attention-Deficit—Hyperactivity Disorder[ADHD] Parent and Teacher
Version* and TDAH [Spanish abbreviation for ADHD}® the Juvenile Arthritis Foot
Disability Index*® the Modified Student Participation Questionnair¢he Participation in
Physical Activity and Sedentary Behavior Questionfair¢he Pediatric Community

This article is protected by copyright. All rights reserved



Participation Questionnaifé and the Engagement Cheék Therefore, 42measures were
mapped to the fPRC.

The identified studiegn=394) that featured the published participation measures
included samples of children of all ageangingfrom less tharl2 months to 27 yeaywith
sample sizedsrom 1 to 145180. The most common diagmssof included childrenwere
cerebral palsy (104articles focusedolely on childen with this conditionplusother reports
that combined children with cerebral palsy with other conditiangjsm spectrum disorders
(37 articles solely focused on this condition), and developmental coordination edig8dd
articleg. Owing.to the number oérticlesidentified for data extractignt is not possible to
present the characteristics for eadflithese 394studes this informationis available by e
mail from the research team

The constructs addressed by the most frequently reported measures are shown in
Table IV. According to the definitions associated with the fPRZ pf 42 mapped measures
guantified participation attendance and/or involvement. Of thesme2tures (or subscale
within a tool) guantified aspects of attendanemd 10 measures quantified aspects of
involvement:kour additional measures considered the constructs of attendance, involJvement
and activity, competence and resulted in composite scores, making it difficult to separate
intertwined constructs for allocation to one particular construct of the fHFRG.measures
the Canadian-@¢upational Performance Meastirand the Goal Attainent Scale?” were
corsidered'empty scalesin that the item assessed is defined by the participant. Because of
this individualzation, the measurement constructs of thesstrumentscanvary depending
on the occupational performance problems (Canadian Occupd®eriaimance Measuyer
goalsGoal Attainment Scaléescribed by the user/participant. For examgénending on
the clients focus, a Canadian Occupational Performance Medsuanemight be mapped to
activity competence (e.g. tying my shoe laces correctly), involvement (e.g. playing in th
soccer team),. Or attendance (e.g. going to school each day of the Whek). the
performance and satisfaction scales may or may not measure participation constructs.

Forsthe=participatiomelated constructs, 2fneasure quantified aspects of activity
competenee; hree measureswere mapped to the construct eéng of self two to
preferencesandll were mapped to the context/environment component of the fPRC. One
measure, the Gld Behavia Checklisf?® did notmap toany of the constructs contained in
thefPRC.
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DISCUSSION

This systematic review identifiedl18 published measures used to quantify different aspects
of participation for children with disabilitie§1 of which wereused in at least two articles
The measures that were mdsequently reportedn the literature wereghe Childrens
Assessment of-Participation and Enjoyment and its companiorureethe Preferences for
Activities of Childrerf* (n=87 articleg, the Assessment of Life Habfts?® (n=26), the Child
and Family FollowUp Survey which included the Child and Adolescent Scale of
Participatiod’ (n=22), and School Function Assessméht(n=22). According to the
definitions associated with the fPR@pst ofthe identified measures (or aubscalewithin

the tool) quantified aspects of attendandectivity competence was the most frequently
guantified participatiomelated construct.

Sincé the introduction of the I€RFn 2001, the understanding of participatibas
evolved, andnow, according to the fPRC, participatidras beendefined as having two
essentiakonstructs: attendance and involvenfefihe results from this review showed that
nearly half'of the identifiedmeasureshat were mapped to the fPR@=21) focused on the
measuremenbf.attendance, and included observable aspects of theipatitin construct,
such as diversitythe range of activitieperformed or the frequencywith which activities
were performedOneexplanatiorfor the focus on attendance rather than involvermeytbe
that it is easier to quantifgbjectiveoutcomes related tdeing theré than to measure the
more subjectivéin-theimoment experiene of participation(involvement) Attendance is a
requirement for bein@ble to experience involvemertowever, attending an activity does
not guarantee thatomeonewill be involved init. For this reason, th@volvement construct
is embedded within the attdance dimensici® Although it may assist with how we
understand_participation, embedding ttveo constructsposesmeasurement challenges:
should the,measure of involvement always include an attendance element, or be distinct?
Measurement. principles would argue that separation of constructs is likegulb in more
reliable measures with less chance that different raters will respond to different elements
within a combined construdtVith theevolution ofour understanding of participation there is
a need forsthe measures of participation to correspond to our conceptual thinking of the
construct. Further, when choosing a meaduoom those that exist, researchers need to
considerwhether their interestgelin understanding or changirgarticipation as an outcome
(thus it is the dependent variable)imusing participation as an intervention to influence one
or more of the participatiorelated constructs (therefore makinghié independent variable).

In addition, whether the focus is on participation attendance, participation imetve

This article is protected by copyright. All rights reserved



and/orthe particular life situation or goals that are in focus, along with the quality of the
instrument’s psychometric properti®g|l all influence measurement chogce

Of the 42 measures available fonapping only 10 had discrete subsections that
guantified involvement, ofvhich six quantified the enjoyment aspect of involveméhie
Enjoyment=score of theChildren's Assessment of Parpation and Enjoymerif the
Enjoyment score of the ChildrdParticipaton Questionnairé’ the Enjoymensutsection of
the Leisuré Aetivitf"Questionnairé®' — adapted versiqif part oneof the Child Engagement
in Daily Life measurg® the Enjoyment score of the Participation in Childhood Occupations
Questionnairé;.and the Childrers Leisure Assessment Scaf2 Although enjoyment of an
activity may_be/mportant, it is a somewhat limited expression of involvearehissumes
that participation always has to be an enjoyable experi@tber affective experiences, such
as anger or sadness, may alsoameimportant part of the involvement experience, for
example in an argument or while attending a funeral, and thgsiences need also to be
considered_in_measurement. Four measussessednvolvement more holistically for
example throughguestionssuch as‘how involved was your child when completing this
activity?’ (theinvolvement score of the Participation &avironment MeasuresChild and
Youth versiofi®.and Young Childrers versior®’ the Knox Preschool Play Scgfe® the
child erigagement level score of tBaild Participation in Family Activitied” and the time
spent involved in free play as measured by the Play Assessment for Group Settings
Although'it might be considered more appropriate to chotsese four measureshen
assessinghis constuct, the concept of involvement is complex, isas possible that
respondentsp@rents observersand teachevprofessionals) ay have difficulties answering
the questions inja reliable or valid way when completing the tools.

The 10 _involvemenmeasuresdentified in this revieware generally retrospectively
rated oftenby proxy respondents (parentsacherspr therapists)Aspects of involvement
such as_enjoyment, sense of belongingdeep focus on a taskre personal subjective
experiences-antherefore may be difficult teapturewhen completed by someone other than
the person=who is involved in the task at hambe lack of selreport or seHratings is
therefore_dimitation in this suite of measureshi@iren from 4to 5 years of age can make
reliable selffatings of perceptions if itesnand scales are adaptegpropriately*?** One
focus of future measurement development should be to identify methods that support the
measurégsvalidity and utility with children who have a wide range of abilities, including

those with cognitive and communication impairments. Kragteal. provide an exemplar in
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this field in their development of measures in collaboration wibing peoplewith
developmental disabilitie¥

Two observational tools were fouridat measurénvolvementin the ‘here and noiv
within arelevant context (Knox Preschool Play Staféand thePlay Assessment for Group
Settings)* however neither of these are completed by the chilis may nean thathese
tools quantifyaspects of involvemerdtherthan thepersonalexperience of participatioat
the time of the activity Further research is nestito better understand the relationship
betweenself-ratedand proxyrated involvemenas well adetween rating involvement in the
‘here and noWwsituationand retrospectiveatings.When rating involvementetrospectivly it
may be thaseveral aspects of involvemestich as sense of belongiagdsense of thaeeed
to participate’ (e importanceor preferencg may be captured because it is difficult to
separate them'in our thinking.

One alternative to seland proxyratings is to use counts of observed or-sgpiorted
behawour as measures involvement. Such counts may have limited value, however, as they
arenot completed by the person performing the activity and therefore may not capture some
of the important'personal and subjective aspects of the involvement condtrnetheless
when assessing very young children or thedéh limited functional communication
observation and proxy ratings are currently the only methoat we have to quantify and
understand_involvemeniThe involvement construct is complex and does requirtheur
investigationand charactézation, both in relation to what ostituies involvement and the
best methods of measuremeht. this review, the 13Gtudies that utited observational
methods of behaviour (potentially including involvememére identified but excluded from
analysis and reporting; instead we plan to review and repadiiese measuregparately.

Activity competence was the most commonly mappedicipationrelated construct
in this review, being measured as a discrete otbowed variable ir23 measuresgor 25 if the
Canadian Occupational Performance MeasmeGoal Attainment Scale are included in this
count). In=partthis may be explained by the definitimi participationand instructions
provided within‘the ICF manual about how tomeasue participatior; in particular, the
descriptionsof‘level of difficulty’ the individual has in doing a task. It could also be
explained by the prevalence of measures available to assess activity competempeged
with participation, and the potential for researchers to select tools from what is available and
easy to implement. It is also possible that researchers and practitioners have held the view
that activity competence is arguequisite for participationor that independence is

synonymous with being able to parpate However with the development of our

This article is protected by copyright. All rights reserved



understanding of participation for people with impairmgttiss view is notsupported by
current thinking; t should be possible for all individuals to attend and be invehaaiv this
is achieved may vary, but whether it is achieved should not.

The intent and methods of systematic reviewdirectly influence the resultaVe
aimed torcompare the fPRC theoratlcdefinition of participation with the operational
definitions/— or how people practically understandstitonstruct— as evidenced byhe
measures "chosan previousresearchBy focusing on the measures previouslyized to
quantify participation (regardless whetherthey were originally designed for this purpose),
our search strategy identified measures that mapped to constructs other than those described
by the fPRC. For exampléhe Child Behavior Checklidt is intended tddentify emotional
and behaviow problemsin children sowe do not recommendgt to quantify participation
Presentation of the resultdé the mapping exercise may help to guide further discussion about
(1) why particular measures were chosen in the past to quantify participation when not
designed for_this purpose(2) which measures meet the defioiti of participation
attendancaéivolvementas conceptuaed by our research group; a®) which participation
(and related).constructs amthout quantitative measures.

Thisyreview was designed to identify measyresviouslyused to assess participation,
andto determine which constructs tife fPRC framework were addressed by the identified
measures.Onlya few measures were mapped to the constriggase of selfand
‘preferences which was due to the design of our revieand its focus specifically on
measures_of participation rather than preference or aspects such-esnfiddénce The
measures identifieth this articlewill, therefore, only represent a subset of those available.
What this review does highlighthough, is that those constructs, along with activity
competence, have ithe past been used to quantify participation. The very common use of
measures of activity competence in past participation resea@1 (nstruments) perhaps
highlights.the lack of distinction between activity and participation as theschy the ICF.
However, rthee participationrelated constructs are not synonymous with participation.
Future research and practice can useff#ieC framework and methods described in this
review to.support searching for, and selecting, appropriate measures of thegientici
related construcislepending on the purpose of the research or practice question.

Preferencesnay be away to operationake a persois history within the personal
factorscomponent othe ICFframework® Preferencesre a function ogarlier experiences,
interestsand knowledge thataninfluencewhat peopleprioritize in their interaction with the

environment® Because reference measures primarily gather information about whas type
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of activity may lead to low or high participation for a certain individualeasuring
preferencesvithin participationbased researahnay be important.

Mapping for this review was based on the most frequently reported measures;
therefore new or less fregutly reported measures may exist that quantify different aspects
of participation=“A review of the results of thest search identified three measures that were
published fafter 2014 but only reported once in the literature and therefore nailform
mapped t0 the fPRC: theChildreris Assessment of Participation with Haftisthe
Functioning Scale of the Disability Evaluation Syst€imild Sectionll,*” and the Matrix for
the Assessment of Activities and Participafion

The,measures mapped this review were categozed according tothe specific
constructsof the fPRCframework therefore this reviewprovidesinformation about what
aspects of participation need to be representb@n developing futuremeasuresof
participation if ane is going to apply the fPRC concepie review camot, however,
provide information about the relationships betweenstrucs. To obtainthat information
we would need representative measures and empirical data fhreationstructs and tools
combine themOne such tool could bgraphicalmodelling as proposed bigalisch et al,*®
who haveiillustrated the utility of graphical modelling understand how different
components and chapters within the ICF can be conceptually linked and how empirical
relations can.be investigated.

Strengths and limitations
The comprehensive search undertaken in this review aimed to identify all measures of
participation used in health, psychology educational resear@nd used with children who
have disabilitiesThere may bedditionalmeasures that have potential to be used to assess
participation, such as the Student Engagertresttument® but because they have not been
utilized with_children with disabilities they were not identified in this seafing to the
very largenumber ¢ potential tools identified (18 named measure§l studyspecific
measures}30studies that includedouns of observed behaviounhis review focused only
on the named measuresed more than oncBecause the search focused on measures used
to quantifyparticipation, it wasiot an exhaustivesearch for measures of the participation
related constructgherdore it is quite likely thathere may be measures of these constructs
thathave not beerdentified

The strength of the w@ew in this respect lies in the methods usetmap measurs

according to a new way of considerifngarticipation (the fPRCframeworR. This method
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can be used by others when considering the measures reported in Agigtidikwere not
mapped (and which may or may not map to participation attendance and involvement) and
when designing studies to help determine the most appropriate outcome measuueéo incl

Mapping the measures was particularly challenging when the meeastiuded
multiple 'eonstructs in the definition and scale properties. For exapgie| of the School
Function Assessmefiiincluded aspects of attendance, involvemand activity competence
in the instructions, item phasing and the sdtelf, but resulted irone composite score
Thereforejt was not possible to determine where in the fRRR@ | of the School Function
Assessmenshould best be mapped. It is also possible that having varying constructs within
one scale ' may.impact thertsistency with whiclthe measures are completed and scams a
assigned to childréa participation Evidence about consistency can be found in reliability
dataof the measures reportaghichwas not examined in this review

This review did not assess the reliability or validity of any included measures or
subscale While all measures identified in the review have previously been used with
children with disability, any practitioner or reseachelecting measures must comsidhe
validity of the.teol for the specific population of interest and the reltgwl the measure for
its intended, purpose. Our understanding ofgasicipationconstructhasevolved andmore
recently developed measurest identified by this revie, may be more aligned tibis new
thinking.

CONCLUSIONS

The aim of using the fPRC to map the existing measures that have been used to assess
participation was to identify which measures tapped the two primary dimersaitendance

and/or involvement and which tapped related constructs. The clarity of thesenctions

has been missing in the literature on participation, and therefore was thefdiissreview.

In any clinical_or research endeavour, it is important tospecific and clear abouhe
underlying=(research) questiomhe question serves aset basis forchoosing(or at times
creating) the=appropriate measure(s) for the concepts under considdtasanng clarity

around thesresearch questisroften a challenge and a source of frustration tmgtinicians

and toresearchers; but the mgoeecisely we can define (and then measure) the variables of
interest the more likely we are to move the field forward. As participation attendance and/or
involvement may be investigated as either a process or an outcome, this places additional

emphasis o the need for clarity.
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One implication of the work our team has undertak@mough reviewing the literature
related to participatigh® is that there isvidence thatparticipation asa concept continues
to evolve.This may be similar tohe evolution ofour understanding dfjuality of life' and
the many ways to measure the variations of that concept. The best of the existingatools m
have been valid for the original construct(s) they were created to measure. However, because
participation is amoving target, measures need to be updated as our understanding changes.
Consequently as participation is‘parsed and unravelled there must be a parallel
development of tools to explore the concepts that are now seen to underlie it. There are
currentlytools hat can capture this emerging set of details of participation, but thalisois
likely to be a need for the creation of further conegcific measures the future in
particular of the involvement construct.

Individuals wishing to communicate about participation outcooreparticipation
patternsin the childhooebnset disability field have a responsibility to ensure clarity of
language. This _meansonsideringwhich participatiorrelated constructs are in focus and

selecting measures that are validhleto capture those constructs.
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Tablel: Selection criteria for search one

Include Exclude

Participantsraged-18y of age (or Measures of the environment that do not

mean/median-within this age range); with a include a distinct measure of participation for

permanent impairment/developmental individuals, for example Craig Hospital

disability according tahe definition Inventory of Environmental Factors.

proposed by/the Equality and Human Rights

Commission:

Quantitativesmeasuretesigned to assess  Classification systems designed to categpol

participation or closely related constructs— children into groups rather than quantify

whether expressed this way by the study change over time.

researcher or as defined by the author(s) who

designed the measure. To be considered for

mapping to théamily of Participation

Related.Constructbe identified article

needed to provide the name of the

measurement tool and/or the original

reference.

As long astheameasurement tool was cleail Articles or abstracts not published in peer

named manuscript abstracts were considerekview journalsarticles or abstracts

even if the'main body of the manuscript waspublished in languages other than English;

written in a language other than English.  conference proceedings; theses.

Articles introducing a study protocolas Systematic reviews, although reference lis

they are likely to;describe and justify the  of pertinent articles were reviewed to ensure

outcome measures and variables. all relevantpublications were located.
Generalizd discussion papers of
participation measures that do not present

new evidence from a scientific study.
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Qualitative studies-because our focus is or
a gquantitative outcome measures.

Studies focused on thmarticipation of
parents of children with disabilities (or their

siblings) were excluded.

Tablell: Definitions of the constructs as described by the family of Particip&eated

Construct$®

Concept Definition

Attendance ‘Being there’ and measured as frequency of attending, and/or the ra
or diversity of activities in which an individual takes part.
Involvement The experience of participation while attending that may include

elements of engagement, motivation, persistence, smsiakection, and

affect
Activity The ability to execute the activity being undertaken according to an
competence expected standard; includes cognitive, physical, and affective skills and

abilities. Activity competence can be measured as capacity, cépatnili
performed skill.

Sense of self Intrapersonal factors related to confidence, satisfactiongstem, and
sel-determination

Preferences The interests or activities that hold meaning or are valued

Context Setting for activity participatiothat includes people, place, activity,
objects, and tim&

Environment Broad, objective social and physical structures in which we live.

Other Refers to other concepts that are discussed/considered as part of th

measure aside from those listed here.

This table has been directly modified from the work of Inemnal® From Batorowiczt al?*

Tablell1:,Measures (utilize in two or more studies to quantify participation) and their

frequency of reporting identified durirsgarch one

Participation measure andginal reference n Reported versions
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Childreris Assessmerdf Participation and Enjoymef@nd Prefeneces

for Activities of Children[PAC])**

Assessment of Lifélabit<>28

Child and Family Followup Survey(CFFS) the Child and Adescent

Scale of ParticipatioflCASP) andChild and Adolescent Scale of
Environmeni{CASE}"

School Functiéri\§sessment

Canadian Ocupational Performance Meastire
Test of Playfulngs3

Pediatric Evaluation of Disability Inventory”*

Participationand Environment Measures for Childred Youth(PEM-

CY)**and Young.Childre's Participation and Environment Measure

(YC-PEM)¥

International €lassification of Functioning Disatyiland Health
checklist using.numeric qualifiePs

Lifestyle Assessmelpuestionnaire

Goal Attairment Scal&

Children helpifgsout: responsibitis, expectations and suppdits
Children Participation Questionnaire

Assessment of Preschool ChildrefParticipatior!

Participation Questionnaite

Vineland Adaptive Behavior Scale

Physical activity manitorsduration and percentage of time spent
performing dynamic activitiés

Focus on thé Outcomes of Communication Undet’Six

Frequencyof Participation Questionnalfte

Knox PreschoolRlay Scéfe®

Leisure Activity Questionnair®*!— adapted versich

National Survey of School Environmefft&®

Pediatric Outcmes Data Collection Instruméht
SevenDay LeisureTime Diary”® —adapted versidh
Activities Scale for Kid¥

87

26
22

22
15
14
13

D O N N 00 ©

Adaptedx2; Greekx1;
Spanishx4; Swedishx2;
Preschoolversion (adapted)
x1; included the PAG4
Frenchx1

CASP used on owr19
(Chinesex2; Modified x1);
CFFS in entirety use®2;
CASE used1 (therefore not
mapped)

Chinesex2; Swedishx1

Original x13; Version 3x1
Chinesex1; Dutchx1
PEM-CY x10; YC-PEM x2

Generalx6; cerebral palsy3

Dutchx1

Chinesex1; Version I1x1
Actigraphx2; Actiwatchx2;
Activ8 x1

Koreanx1l

Revisedx4; (Frenchxl);
Original x1

Original x1; Adaptedx2;
Swedishx 2
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Activity Card Sort®

Child Behavior Checkliét

Individual Child Engagement Recdtd
Participationand Activity Limitation Surve§?

Social Participation' Questionnaife

Child Engagement insRaily Life measdite
Participation'if"Chillood Occupations Questionnafre

Physical Activity;Questionnairé

Play Observation Scdfe

Activity Questiofnie for Adults and Adolescerifs

Child BehaviorRating Scal&

Child Participation’in Family Activiti¢§

Children Leisure Activity Study Survey/ChildrenLeisure Assessme
Scalé®

Child/Adoleseent Exercise L&Y

Questionnaire,forthe evaluation of limitationsaictivity and restrictions
on participation(Attention-Deficit—-Hyperactivity DisordefADHD]
Parent and Teacher Verstéand TDAH [Spanish abteviation for
ADHD])*

Classr@m Participation QuestionnairdRevised* ™
Homeand Community Activities Scal®

Juvenile Arthritis FooDisability Index®

Modified Stud@tParticipation Questionnaire
Participationdn Physical Activity and 8entary Behavior
Questionnairé

Pediatric CommunmyParticipation Questionnaite

Play Assessment for Group Settiftys
Playgrounddbservation of PedEngagemerit
QuestionnaireoYoung People’s Participatidh

The Engagement Chetk

World Health OrganizatioBisability Assessment Sched(ile

W W w s~ b~ D

N N N N W

N N N NDN N

N N N N NDN

Paediatric<2; Preschookl;
Child x1

Only activities competence
scalex1 and parent forrs1
Revisedx3; Originalx1

Adolescents<2; Older
childrenx1

Koreanx1; Modified x1

Germanx1

Arabic x1, specifically last
domain: participation in

society

The complete version of this table is provided in Appe&fixSome articles reported using

more than one measure of participatiteferences not provided for activity monitors;

instead the type of activity monitor isrpvided in the versions column, Number of articles

that reported using the measure.
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Table!V: Constructs quantified by identified measumes4@) when mapped to the family of ParticipatiRelated ConstrucgPRCY>

Measure Participation constructs

Particpationrelated constructs

Attendance Involvement

Activity competence

Sense of self

Preferences

Context/environment

Other

Children’s Assessment of Diversity score Enjoyment score (of

Participation and (number of the activities

Enjoyment'and Preferencesactivities performed)
for Activities’of €hildren

(PACY*

completed);
intensity score
(relative frequency)
Assessmentofkife
Habits™*°

Child and Family Follow  Section 2 (CASR ‘being there and doing
up Survey including the with others in a social context’)
Child andsAdelescent Scale
of Participation (CASP),
Child and Adolescent
Factors Inventory (CAFI),
and Child and Adolescent
Scale of Environment
(CASEY’

School Function
Assessment(SFA)

Canadian Occupational ? ?

Performance Meastffe

Preferences score

(PAC)

Items 1A (level of Item 2 (level of
accomplishment) and  satisfaction)
1B (type of assistance)

Section 1; Section 3A

(CAFI)

Part I: participation in same context as his/her peers; ‘inclygtiggical

and socialemotional aspects of participation’; and need for superyisic

Part 11l (functional
performance of
activities)

? ? ?

With whom score; where

score

Section 3B (CASE)

Part Il adaptations raw sore;

Part Il assistance raw score
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Measure Participation constructs Particpationrelated constructs Other
Attendance Involvement Activity competence Sense of self Preferences Context/environment
Test of playfulnes? Playfulness measure score is a combination of attendance (extent),

Pediatric Evaluation of

Disability Inventory™>>*

Participation'and
Environment Measures for
Children and Youtf?
Young Children’s
Participationrand
Environmeti Measuré’
Lifestyle Assessment

Questionnair&

Goal Attainment Scafé

Children helping/out:
responsibilities;

expectationsrand suppatts

Children Participation
Questionnair®
Assessment.of Preschool
Children’s Participatiotf

involvement (intensity), and activity competence (skill)
Part | functional skills
scores (‘capability to

perform an item’)

Frequency score  Involvement score

(‘how often’) (‘how involved’)
Communication score;
mobility score; selcare
score

? ? ?

Performance score Assistance score

(number of

activities

completed)

Diversity score; Enjoyment score Independence score

Intensity score
Diversity subscore;
Intensity subscore;

total score

Part Il caregiver assistance
scores (‘amount of assistanc
required to complete’); Part
Il modification scores
Environmental helpfulness
score (‘help or make it
harder’); environmental
resources score (‘available

and/or adequate’)

Domestic life
score; inteiperson

community score

Parent satisfaction

scoré
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Measure Participation constructs Particpationrelated constructs Other
Attendance Involvement Activity competence Sense of self Preferences Context/environment
Participation Free active play
Questionnairé® score; frequency
score of active
organized sport
Vineland Adaptive All subscores
Behavior Scal¥ (‘frequency of
independent
performarme’)
Activity monitor - duration  Time spent active Physiological

and percentage-of time
spent performing: dynamic
activities

Focus on the Outcomes of
Communicatien,Under

S

Frequency of Participation All activity item
Questionnair@ scores

Knox Preschool Play Scale

— Revised (Participation

Dimension§2:3¢

Type, cooperation,
humour, and language
categories; total

participation score

Subtotal Part (body
function/capacity
items); subtotal part 2
(performance items);

total score

measures of fitness

and activity
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Measure

Participation constructs

Particpationrelated constructs

Attendance Involvement

Activity competence Sense of self Preferences

Context/environment

Other

Leisure Activity
Questionnairé®#i—
Adapted Versioff:®

Number of session: Enjoyment subsection
per week (activities (scale: low to high;

away from hore activities away from
and activities home and activities
performed at performed at home)

home)

National Survey of School Actual participation score (scale: no

Environment&®3

Pediatric Outeomes Data
Collectiondfistrumerif

SevenDay LeisureTime

Diary®® — adapted

versiorf®®

participation to full participatiof)

Activity type

(minutes per day)

Skill checklist
subsection (scale: low
to high; activities away

from home)

Upper extremity and Happiness core scale
physical function core

scale; transfers and

basic mobility core

scale; sports and

physicalfunctioning

core scale

Leisure companion checklist
(‘frequency pent with
companions’; scale: never,
hardly ever, sometimes,

often, not applicable)

School environment checklis
(broad objective
[environment] andsubjective
[context] components);
availability of activities score
(scale: no participation to ful

participation)

Who was there and where

subsection

Pain/comfort core
scale; global
function core scale;
expectations core
scale

Activity intensity
subsection (scale:
rest, light,
moderate,

vigorous)
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Measure

Participation constructs

Particpationrelated constructs

Attendance Involvement

Activity competence

Sense of self

Context/environment

Other

Activities Scale for Kids
(ASK)®”
Activity CardSorf?

International Classification
of Functioning, Disability
and Health (ICF) checklist

using numeric-qualifiers

Participation“and Activity
LimitationsStrvey®

Child Engagement in Daily
Life measuré®

ASK performance
score

Current activity
score; occupational
profile of activities

done

Filter questions:
section A (e.g.
‘Does a physical
condition or mental
condition or health
problem reduce the
amount or the kind
of activity X can

do at home?’)

ASK capability score

ICF activity limitations
(capacity using no
assistive devices) and
participation restrictions
(performance: extent of
participation restriction)
subscale

Sectionbased filter

questions

Part one (frequency Part one (enjoyment of Part two (consistency o

of family and family and recreational performance of self

recreational activities)

activities)

care activities)

‘Want to do’score

Questions related to

equipment

Questions related
to cost
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Measure

Participation constructs

Particpationrelated constructs

Attendance Involvement

Activity competence Sense of self Preferences

Context/environment

Other

Participation in Childhood
Occupations

Questionnairé

Physical Activity
Questionnaire for
adolescentgPAQA) °

Play Obseryation Scdfe

Activity Questionnaire for
Adults and Adolescents

Child Behavior Rating
Scalé®

Child Participation in
Family Activitieg'
Children Leisure Activity
Study Survey/Children’s

Leisure Assessment Scile

Frequency of Degree of enjoyment

performance score score

PAQ-A score
(scale reflective of
frequency of
attendance/

performance)

Time spent in
sedentary, light,
moderate, and

vigorous activities

Average frequency Average child
score engagement level
Variety score; Preferencecore
frequency score (based on enjoyment

levels)

Degree of difficulty in
performance score;
Characteristics of

performance score

Social and cognitive

play skills

Behavioural
competence score
Amount of assistance

Who else attended

Sociability score

Physiological score
(based on
metabolic
equivalents)
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Measure Participation constructs

Particpationrelated constructs

Attendance

Involvement

Activity competence Sense of self Preferences

Context/environment

Other

Classroom Participation
Questionnaire™=Revis&t®

Home and Community All activity scores
Activities Scalé®

Play Assessment for Grou,
Setting§®

Playground-©bservation of
Peer Engagemeit

Questionnaire=of Young All domain scores

People’s Participatidf

World Health Organization
Disability Assessment
Schedule (WHODAS 2.6)

Time spent involved in
free play (in the natura

contexty

Positive and negative
affect subscales
(‘resulting from

communication’)

Developmental

appropriateness score

Domain scores and
overall WHODAS 2.0
score (score based on
the amount of difficulty
to complete a

tasKactivity)

Understanding
teacher and student
subscales
(understanding is
‘knowing the
meaning of what is

said or asked’)
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The constructs ofnvironment and contextere combined for this tableecause othe similarities between the two constructs tredimited
number of measures mapped to the environment construct. The Child Behavior Cheedistientified during the first search and mapped to
the fPRC..During the mapping process @eld Behavior Checklistlid not align to any of the constructs described in the fPRC and therefore
has beenremoved fromightable.A question markefers to generic scales that are dependent on the goals described by, thenasere it is

not possible to map these measufése CASP scale made it difficult to determine which participation construct it quanfifigle not
applicable; unable; very limited; somewhat limited; age expettée SFA had overlapping constructs in the scale ot p making it difficult

to assign'to only one construtthis sutscore refers to thearent'ssatisfaction of their child participation not a proxy rating of a chi&d’
perceived-satisfactioflReferences not provided for activity monitdrsstead the type of activity monitor is prided inTable Il (versions
column).®*The adapted Leisure Activity Questionnaire and Sé¥ay LeisureTime Survey were essentially checklists: while they allow
estimationof-the time spent performing an activitgere waso calculated overall scaf@he description ofhe actualparticipation scalén this
measuravas ambiguoust was difficult todetermine whether scoring was based on attendance or the degree of invol&ithenigh the
scoring-of this measure relates to the relative amount of time spent performing an, #utivigms describe aspects of involvemémdrefore it
was mapped to the involvement construct rather than attenddregrey shaded areas indicate measures that were mapped to participation
related constructs. Some measures included composite scores that included aspects of attendance and/or involMesseattagtyvel
competenee; these measures have also been highlighted in grey to ensure the reader utiteitscdsposite scores may not necessarily

solely describe aspects of attendanceeolvement.
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Figure 1: Article yield and number of included measures during mapping praeEsi
one).’Some articles included a combination of published and stpdygific measures as well

as counts of attendanceangagementPRC, family of ParticipatiofRelated Constructs.
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Figurel

Records identified through database
search {earchone) (=32767)

dmcn_13959 _f1.pdf

\4

Duplicates removed¥12 373)

v

Records removed because they were for books/theses/conference proceedings

(r=2655); published in languages other than Englisti); other systematic
reviews (=673); otherwise irrelevants13393)

Records reviewed for title and

abstract (=3672)

A

Records excluded based on title or abstree2459): reported on
classification systenv¥3); conference/thesis/language other than Englis
(r=36); duplicate (7=4); measure does not quantify participation or does not
have discrete participation componemt=(462); measure of environment
(n=5); sample did not include children with permanent impairment/disability

(r=112); not a quantitative measure{2); sample focused on adults
(r=218); generatied discussion paper or systematic reviem804);
gualitative studyr=213)

p

Full text articles assessed for
eligibilitys(r/=1213)

v

\/

Articles considered for data
extractionduring Search One#604)

v

Articles excluded during review of full text£609): sample older than 18y

(r=119); unable to access full text and no details in abstmad);(duplicate
(r=1); measure of the environmemt=(Q); written in language other than

English and no details in the abstract (7=27); sample did not include children
with permanent impairment/disability (7=35); measure does not quantify
participation or does not have discrete participation component (1=378);

reported on classification system=(Q); qualitative studyrE18); generatied

discussion paper or systematic reviewZ6)

Articles excluded fromsearchone during the data extraction procegs28):

did not focus on participation/include participation measgr&@); did not

include children with a disability®3); did not describe the measures zeii

(r=1); included a sample with a mean age >18y]; was a duplicatenl);
was a commentary/generadd discussion paper£1)

v

Articles includedrinidata extraction
with identified participation measure
(=578)

Articles identified from targeted review of reference lists from other
pertinent systematic reviews=2)

A4

Number of named/published
participation measures€118 394
studies); measures repattia at least
two articles and therefore eligible for

fPRC mapping/=51)

Measures not eligible for mapping to fPRC: study specific/developed own
measure and not named or referenee®{); counts/duration/frequency of
behaviour/attendance using own specified guidelines but not a named
measurement tooh£130}F
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