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AYA-ACS  Adolescent and young adult activity card sort  

CAPE Children’s activities participation and enjoyment 

COSMIN COnsensus‐based Standards for the selection of health Measurement INstruments 

ESM Experience sampling method  

ICF International Classification of Functioning, Disability, and Health  

PAC Preferences for activities of children  

PEDI-CAT Pediatric Evaluation of Disability Inventory, Computer Adaptive Test  

PROMIS  Patient-Reported Outcomes Measurement Information System 

SFA School function assessment 

 

 

AIM To systematically review the measurement properties of instruments assessing participation in 

young people with autism spectrum disorder (ASD).  

METHOD A search was performed in MEDLINE, PsycINFO, and PubMed combining three constructs 

(‘ASD’, ‘test of participation’, ‘measurement properties’). Results were restricted to articles including 

people aged 6 to 29 years. The 2539 identified articles were independently screened by two 

reviewers. For the included articles, data were extracted using standard forms and their risk of bias 

was assessed.  

RESULTS Nine studies (8 cross-sectional) met the inclusion criteria, providing information on seven 

different instruments. The total sample included 634 participants, with gender available for 600 

(males=494; females=106) and age available for 570, with mean age for these participants 140.58 

months (SD=9.11; range=36–624). Included instruments were the school function assessment, 

vocational index, children's assessment of participation and enjoyment/preferences for activities of 

children, experience sampling method, Pediatric Evaluation of Disability Inventory Computer Adaptive 

Test, adolescent and young adult activity card sort, and Patient-Reported Outcomes Measurement 

Information System parent-proxy peer relationships. Seven studies assessed reliability and validity; 

good properties were reported for half of the instruments considered. Most studies (n=6) had high risk 

of bias. Overall the quality of the evidence for each tool was limited. 

INTERPRETATION Validation of these instruments, or others that comprehensively assess 

participation, is needed. Future studies should follow recommended methodological standards. 
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Review 

What this paper adds: 

• Seven tests have been used to assess participation in young people with autism. 

• One test, with excellent measurement properties in one study, does not comprehensively 

assess participation. 

• Studies of three tests that incorporate a more comprehensive assessment of participation 

have methodological limitations.  

• Overall, limited evidence exists regarding measurement properties of participation 

assessments for young people with autism. 

 

[main text] 

Autism spectrum disorder (ASD) is a condition diagnosed by behavioural observation of social 

communication impairments and the presence of at least two types of restricted, repetitive patterns of 

behaviour: stereotyped or repetitive motor movements, insistence on sameness or adherence to 

routines, restricted interests, and/or abnormal reactivity to sensory input. In order to make a diagnosis 

of ASD, according to Criterion D of the Diagnostic and Statistical Manual of Mental Disorders,1 

symptoms in the social communication and restrictive, repetitive behaviour domains must be 

associated with impairments in everyday functioning. Examples of such impairments include 

difficulties with the execution of adaptive daily tasks2–5 and restrictions in social participation.

The universally recognized model to describe disability is the international classification of 

functioning, disability, and health (ICF).

6–8 

9 Whilst there are many potential benefits associated with 

using the ICF model and its domains for clinical practice and for translational research, uptake has 

been slow,10,11 and few studies are using this framework with young people with ASD.10,12 One 

suggested reason for the lack of research in this area is that the ICF model lacks conceptual clarity for 

some of its constructs, such as activity, participation, and environmental factors.13,14 However, even if 

young people with ASD and their parents consider community participation to be one of the most 

meaningful outcomes to be taken into consideration when assessing the prognosis of individuals with 

ASD, there is currently no evidence regarding the tools to use to assess participation in this 

population.15

Researchers have narrowed the definition of participation to activities that involve the 

establishment of a role in the community.

  

14 Whiteneck and Dijkers identify these roles as the 

establishment or maintenance of a friendship, a family relationship, or a work relationship and the 

engagement in work, leisure, and spiritual activities, education, employment, community, and civic 

life.14 Examples of these roles include being part of structured recreational and/or sport groups, being 

part of a religious group, attending school or vocational training, having a job, and having a role in 

human rights associations. Examples of ‘activities’ that the authors describe include having good 

conversational skills, changing and maintaining body posture; carrying, moving, and handling objects; 

performing self-care and house-care chores. Being able to perform acts and tasks that are considered 
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‘activities’ may be essential to acquiring independence, but it is the level of societal involvement that 

is thought to be linked to the attribution of meaning to an individual’s life14,16,17 and for this reason to 

their quality of life.

Noonan et al. undertook a systematic review of instruments designed for use with adults with 

ASD,

16,18,19 

20 and Phillips et al. reviewed the measurement properties of outcome measures of participation 

in children with a broad range of disabilities.21

Over the past decade, advocates for people with ASD have stressed the importance of 

focussing on more subjective health-related outcome measures.

 Both reviews emphasized the importance of measures 

that consider both quantitative and qualitative aspects of participation. A good measure of 

participation should be able to assess both (1) extent of involvement, that is, the number of activities 

that the individual participates in and/or the intensity with which they participate; and (2) satisfaction 

with/enjoyment of a certain activity by the individual.  

22–24 In line with the advocates’ 

voices, Morris notes that participation should be understood in relation to a child’s capacity, 

opportunity, and choice.25

Health-related outcomes should be assessed using instruments that possess adequate 

measurement properties for the population of interest.

 In this context, the ‘capability approach’ describes the person’s capacity 

and opportunities afforded them by the environment, making whether functioning is achieved a matter 

of personal choice. Yet, in the field of disability, individual choice and preferences are often neglected 

in studies of participation. Studies that incorporate more subjective measures, such as level of 

enjoyment of an activity, are needed to understand whether improved participation in social activities 

equates to a greater quality of life for this population group.  

20,21 In particular, people with ASD are 

recognized as having unique patterns of strengths and difficulties that could influence the attribution of 

scores.26–28 Their understanding of emotions and capacity to self-reflect may differ from the typically 

developing population, for example, and this may affect how they rate themselves on particular 

outcome measures.29 Similarly, interests and enthusiasm may differ in people with ASD and this may 

influence their attitude towards participation in certain activities. Age and level of intelligence are also 

critical factors expected to influence an individual’s capacity to report on certain experiences30 and 

their pattern of participation in extracurricular activities.31

generalisability

 Studies using well-characterized sample 

groups that consider the  of their results to the correspondent population of interest are 

therefore particularly valuable.  

Use of parent reported measures to assess participation also requires careful consideration 

given the subjectivity of personal choice and satisfaction associated with activity and participation. 

Indeed, discrepancies between child and parent reports have been found when measuring children’s 

preferred activities31 and other studies suggest parents underestimate quality of life for their children 

with disabilities compared with self-report.32 Differences in parent reporting may also be associated 

with their child’s symptom severity. It is possible, for example, that the relative value of participation 

may be different for parents of nonverbal young adults compared with those who are functioning. To 

minimize bias, a report by the International Society for Pharmaeconomics and Outcomes Research30 
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recommends subjective health experiences should be measured directly from the young person, 

whenever the individual has the capacity. If this is not possible, observational measures of behaviour 

are preferred over tools that rely on an inference from a third informant.  

Methods to assess the measurement properties of health-related patient reported outcome 

and the quality of the studies that assess those properties have only recently been agreed upon and 

are now reported by the COnsensus‐based Standards for the selection of Health Measurement 

INstruments (COSMIN) group. These standards were published in 2010 by the COSMIN group after 

an online international Delphi study involving clinimetric experts.33 The COSMIN group also developed 

a checklist that helps to evaluate the methodological quality of those studies that assess 

measurement properties for a health-related patient reported outcome instrument.

The aim of this systematic review is to answer the question: ‘what are the measurement 

properties of instruments assessing participation in young people with ASD?’ We assess whether 

each identified instrument measures participation, defined as societal involvement,

33 

14 and what 

domain(s) and dimension(s) of participation each instrument measures. For included instruments we 

present their measurement properties. Finally we evaluate the methodological quality of each study 

using the 4-point-rating checklist recommended by the COSMIN group34

METHODS 

 and assess overall quality of 

the evidence.  

The review protocol has been available on the PROSPERO wesbite, at the following address: 

www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016040067, since July 2016. 

However, in August 2017, we modified some of the terms of the search strategy for this systematic 

review to increase the sensitivity of our search, compared to the original proposed search reported in 

the published protocol.  

Eligibility criteria  

Retrieved articles had to meet the following eligibility criteria to be included in this systematic review: 

(1) reporting on an instrument, such as questionnaires or surveys, interviews, scales, and inventories 

that assess at least one domain of ‘participation’; (2) either being (a) a cohort study, (b) a cross-

sectional study investigating the measurement properties of interest in this review (reliability, validity, 

responsiveness, and interpretability) of the instrument as reported in criterion (1), (c) being a 

randomized study of instrument accuracy where the participants with ASD were randomized to 

different instruments, or (d) being a case-control study of instrument accuracy where the participants 

with ASD and without ASD were evaluated with the same test; (3) investigating these properties in at 

least one sample of people with ASD aged between 6 and 29 years. We considered only those 

instruments that aimed to assess participation including some aspects of its narrow definition of 

societal involvement14 together with those instruments reported as assessing participation by previous 

reviews on this topic.20,21 
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Identification of studies 

In August 2017, three databases were searched (MEDLINE, PsycINFO, and Pubmed) to identify 

studies that looked at the measurement properties of instruments that assess participation, when 

used with children and young people with ASD (age range 6–29 years). For this search, we followed 

published recommendations35 and combined the following three constructs and related concepts: (1) 

our population of interest, which is individuals with ‘autism spectrum disorder’; (2) either the names of 

instruments identified by others as measuring participation20,21

After these terms were combined, the articles were filtered for the age range relevant to the 

review question, namely from school-aged children (minimum age: 6y) to young adults (maximun age: 

29y). The upper age range limit was set as equal to the upper age limit for the PsycINFO age group 

‘young adulthood’ because this coincides with a critical transition period before adulthood,

 or the combination of terms related to 

the construct of ‘participation’ as defined in the ICF and the terms of ‘measure’; and finally, (3) the 

construct of ‘measurement properties’.  

36

For a detailed description of the search strategy, refer to Appendix S1 (online supporting 

information).  

 where 

identity and social role-taking is still well under construction. 

Selection process based on the inclusion criteria 

Once duplicates were excluded, two authors independently screened all articles and decided if a 

study should be included based on the abstract. Each article that passed the initial screen had to 

meet the inclusion criteria in order to be considered for data extraction. When the reviewers disagreed 

about the inclusion or exclusion of an article, a third reviewer read the full text and made a final 

decision on each article.  

Data extraction  

Data were extracted for each study based on a consistent form. For each article, the first author 

extracted information regarding: study details, instrument details, and outcomes of interest regarding 

the measurement properties investigated.  

Domains and dimensions of participation 

Instrument details include the domains and dimensions of participation investigated by each 

instrument. Domains of participation are those categories of daily activities that pertain to societal 

involvement as defined by Whiteneck and Dijkers.14 Domains were classified according to previously 

defined categories:20,37 ‘leisure activities’; ‘domestic life’; ‘self-care’; ‘interpersonal relationships’; 

‘educational activities’; ‘vocational training’; ‘employment’; ‘community life’; ‘religion/spirituality’; 

‘economic life’; and ‘caring for others’. Dimensions of participation are those parameters that qualify 

the daily activities that each person is involved in and usually refer to diversity of activity, intensity of 

activity, enjoyment of participation, preferences for activities, and with whom and where activities take 

place.31,38 Data was extracted if the instrument measured the ‘extent of involvement in the activity’ 

and/or the ‘satisfaction/enjoyment after that activity’ because these are considered the main 

dimensions of participation.20,37 
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Measurement properties 

The measurement properties for data extraction were decided according to the guidelines defined by 

the COSMIN group.39 The measurement properties included in this review were reliability, validity, 

and responsiveness. During the data extraction stage, measurement properties were identified in 

each article and collected as per the guidelines outlined by the COSMIN group.39,40

Rating of the measurement properties  

 If the study did not 

use the statistical methods considered standard by the COSMIN group, other information relating to 

the measurement properties of the instrument was collected. Data pertaining to the generalizability of 

the results and the interpretability of the included questionnaires were also collected when reported.  

Two reviewers attributed a qualitative rating as ‘positive’, ‘indeterminate’, or ‘negative’ to the 

quantitative results extracted for the measurement properties for each tool, using the published 

criteria for good measurement properties.

Rating of the methodological quality for each study 

40 

Each of the nine studies included in this review was assessed by two independent reviewers, for the 

quality of their methodological design and the risk of bias. The reviewers used the 4-point-rating 

checklist recommended by the COSMIN group.34 This checklist allows the classification of each study 

investigating the measurement property of a health-related patient reported outcome measure as 

poor, fair, good, or excellent quality. This checklist was reported with good interrater agreement and 

reliability.

Overall evidence summary for each tool  

41 

The two reviewers created a summary of the quality of the evidence for each tool taking into 

consideration both the evidence around its measurement properties, the methodological quality of 

those studies that investigated these measurement properties for that tool, and the content of each 

tool in terms of domains and dimensions of participation investigated. The reviewers used the 

recommendations from the COSMIN protocol for psychometric review on measurement properties to 

provide this overall rating of the evidences.

RESULTS 

42 

Included studies 

Figure 1 shows the results of the search and screening process of this systematic review. A total of 

2539 studies without duplicates were assessed for eligibility by two independent reviewers. Full text 

review was completed for 44 articles, independently by two authors. Of these articles, only nine met 

the inclusion criteria for this study.  

The remaining 35 articles were excluded for two reasons. Twenty-five articles were excluded 

because the instrument used did not assess the construct of participation; rather the instrument 

evaluated activity, often adaptive behaviour, or global everyday functioning. A further 10 articles were 

excluded because the participants did not meet the eligibility criteria because of diagnosis (for 

example, one study included all types of developmental disabilities) or age range (e.g. one study 

focused on preschool children only). 
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Eight out of the nine included studies were cross-sectional in design26,43–49 and one was a 

case control study, using a known-group method.50 Overall, the age range of the sample investigated 

was from 3 to 52 years (weighted mean for seven studies with a total of 570 participants=140.58m, 

SD=9.11m), and three studies only included adolescents (age range 10–25y; mean=16y 9m).45–47 

Three studies included people with ASD with and without intellectual disability,26,45,49 and four included 

people with ASD only.43,44,46,47 Table I reports some information regarding the samples characteristics 

for the studies included. Seven studies had author teams based in the United States of America26,45–50 

and all used instruments published in English. The setting where the instrument was administered 

varied between studies and included school,50 online testing,26,45,49 and a research environment.46–48 

Two studies used real-time online surveys via electronic devices and, therefore, the individuals’ 

experiences were measured both in their home environment and in their community.43,44 Four studies 

included tools that were completed by a third person, usually a parent or caregiver,26,45,48–50 and two 

studies used tools that were self-completed by the individual.43,44,46 In one study, for a subset of 

participants (46.67%), both the parent and child completed the checklist in order to test the parent-

child’s agreement and/or to collect factual information about the activities when the child was not able 

to answer themselves.47 Three studies used computer adaptive technology.26,45,49 The sample size 

ranged from 1150 to 36526 participants, and five studies had 30 or less participants.

Instruments included in this systematic review  

43,44,46,47,50 

From the nine included studies, seven instruments were identified, with two different versions of one 

instrument. The instruments assessed were the school function assessment (SFA), the vocational 

index for adults with autism, the children’s activities participation and enjoyment (CAPE)/preferences 

for activities of children (PAC), the experience sampling method (ESM), the adolescents and young 

adult activity card sort (AYA-ACS), the Patient-Reported Outcomes Measurement Information System 

(PROMIS) parent-proxy peer relationships measure, and the Pediatric Evaluation of Disability 

Inventory, Computer Adaptive Test (PEDI-CAT) and its ASD version.  

Domains and dimensions of participation 

The CAPE/PAC, the AYA-ACS, and the ESM were specifically designed to evaluate societal 

participation. These were also the only instruments that investigated both the extent and the 

enjoyment of involvment by the individual26,44,46,47

The PROMIS parent-proxy peer relationships measure and the vocational index were 

included in this systematic review because they measure interpersonal relationships (the PROMIS) 

and vocational activities or employment (vocational index), which are domains of participation.

 and were self-reported.  

The SFA and the PEDI-CAT are designed to provide a global measure of daily functioning, in 

the school context (SFA) and broadly in everyday life (PEDI-CAT). Each contains a subscale 

assessing one dimension of participation. That is, the SFA assesses the extent of participation in six 

school activities. In the PEDI-CAT there is a subscale named ‘Responsibility’ that assesses the 

overall responsibility, also thought of as extent of involvement, in managing a certain task in that life 

situation. Details about the tools that were assessed in each study are described in Table I. 

13 
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Measurement properties 

Seven out of nine studies26,43–47,49 investigated the reliability (either test-retest reliability, interrater 

reliability, internal consistency, or standard error of measurement) of the instrument of interest, 

together with either its construct or its content validity. Table II reports a summary of the 

measurement property data extracted for each study. No studies investigated responsiveness, 

according to the COSMIN standards. The measurement properties (reliability and validity) of each tool 

were rated as ‘positive/+’, ‘indeterminate/?’, or ‘negative/-’ according to the consensus of two 

independent reviewers using the criteria established by Terwee et al.40

Although some of the studies investigated the same broad measurement properties, they 

often looked at different aspects of that property. For example, some studies looked at the test-retest 

reliability of the tool, but they did not look at the tool interrater reliability

 (see Table II).  

43–45 or vice versa.46

Instrument performance 

 In addition, 

these studies often used different statistical techniques to test the measurement properties. 

Therefore, the reviewers were not able to make quantitative comparisons between tools with respect 

to reliability and validity.  

The CAPE and the PAC measurement properties were assessed separately. The CAPE 

demonstrated good test-retest reliability for almost all the subscales (r>0.70) when used with 

adolescents with high functioning ASD. However, the test-retest reliability of the PAC (r<0.70) was not 

found to be sufficent according to the COSMIN standards. Potvin et al.47

The test-retest reliability and validity of the ESM were not provided in accordance with 

COSMIN standards in the two studies that assessed this tool and therefore it is not possible to 

provide a qualitative rating of the measurement properties of the ESM. 

 evaluated content validity of 

the CAPE/PAC by determining if the children reported participating in recreational activities other than 

the 55 included in this tool. The authors declared that this tool covered a broad range of recreational 

activities in which children with high functioning ASD participate in; however they also recommend 

routinely asking the young person if they participated in additional activities that were not included in 

the questionnaire. Four of 14 children named additional activities, with two (‘inventing things’ and 

‘going online’) activities that had not been included in the tool subscales. In addition, 12 of 14 children 

who participated in the content validity study of the PAC named 22 other activities that they would 

prefer to do which were not listed. These included activities related to the child’s specific areas of 

interests (e.g. ‘actual Pokemon training’). There was no assessment of the content validity compared 

to the control sample without ASD. Finally, to assess parent and child agreement, parents (n=30) 

were asked if they agreed with their child’s rating. Twelve of 16 (75%) and 7 of 14 (50%) parents 

agreed with their children on the CAPE and the PAC respectively. However, this method is not 

considered a standard to assess interrater reliability by the COSMIN group.  

In addition, the study that looked at the interrater reliability between young people’s and their 

parents’ scores on the AYA-ACS did not perform analysis using the COSMIN standards, therefore the 
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reviewers could not determine the rating after the recommendations provided by Terwee et al.40

The PROMIS parent proxy peer relationships measure was rated as showing good internal 

consistency (see Table II). The content validity of the PROMIS parent proxy peer relationships 

measure was measured by asking five parents to participate in a semi-structured interview about the 

relevance of this scale for their children. The study reported that parents considered the questions 

from the scale to be relevant for their children, but noted that their responses to these items would 

vary from week to week. Furthermore, the reviewers rated the evidences regarding concurrent validity 

as positive (there was an expected inverse relationship between autism severity and overall score in 

the PROMIS measure of peer relationship, r=–0.60, p<0.01).  

 

However, evidence pertaining to the validity of the AYA-ACS received a positive rating (see Table II).  

The study on the vocational index did not aim to analyse the psychometric properties, but the 

authors reported that when they performed an analysis of the category agreement by two 

independent reviewers for 10 per cent of the participants, this agreement was excellent at 94 per cent 

(Cronbach’s alpha=0.92).  

The responsibility scale of the PEDI-CAT, both for the original and the ASD version, had 

excellent validity (see Table II). Although the responsibility scale of the PEDI-CAT demonstrated good 

test-retest reliability (r=0.90), the study45 about this measurement property was done with a small 

sample. For the ASD version of the same tool, Coster et al.26

There was no assessment of reliability for the SFA, but the results regarding the know group 

analysis by pairwise comparison showed that the SFA participation subscale scores were able to 

differentiate those children with a diagnosis of ASD to those with a diagnosis of learning disability 

(X

 found excellent internal consistency 

(acceptable fit to the model).  

2

Rating of the methodological quality for each study 

=11.98, p=0.002). 

Table III presents a summary of the rating of the methodological quality for the studies included in this 

review, specifying for each study the main risk of bias. 

The study about the PEDI-CAT, ASD version had low risk of bias.26 Two-thirds of the studies 

employed a small size for their type of assessment,43–47,50 and were rated as having a high risk of bias 

and a poor methodological quality. As protocols were not available, the reporting bias is unclear for 

five studies.26,43,44,46,50

Quality of the evidence for each tool  

 However, all of the included studies reported outcomes that are appropriate to 

the measurement assessment. 

Table IV presents a summary of the evidence regarding each of the identified tools. For seven tools 

included in this review this quality summary is based on one study. Table IV also includes a summary 

of the domains and dimensions of participation investigated by each tool.  

This systematic review identified moderate evidence for the measurement properties of the 

PEDI-CAT, ASD version when used with individuals with ASD aged between 3 and 21 years old. In 
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addition, there is limited evidence about the validity of the PEDI-CAT for its use with adolescents with 

ASD. However, there are limitations with respect to the scope of this measure, in that it focuses on 

the extent of involvement in some activities of daily life, without capturing more subjective aspects of 

participation. There is limited or insufficent evidence available to comprehensively assess the 

measurement properties of the majority of the tools included in this systematic review. In particular, 

there was a lack of evidence available to assess the measurement properties of the CAPE/PAC and 

AYA-ACS which were the only tools to incorporate multiple domains and dimensions of participation.  

DISCUSSION 

Principal findings  

Participation in society is considered a valuable outcome measure in reference to young people with 

ASD and their parents. Recently there has been increasing recognition of the importance of 

measuring both involvement in an activity and personal satisfaction associated with an individual’s 

level of participation, in order to understand relationships between social participation and 

improvement in quality of life.14,20,21 A past systematic review of tools used in ASD early intervention 

and observational studies used a broader definition of outcomes in younger children.15 McConachie et 

al.15 noted that participation in life situations was highly valued by parents of children with ASD but 

were unable to identify a robust tool for assessing this specific outcome. Focussing on an older 

sample of inviduals with ASD (aged 6–29y) and a more specific search strategy for participation, our 

systematic review identifed nine studies that have assessed the measurement properties of 

instruments evaluating participation. However, close inspection of the content of these instruments 

revealed variability in how participation is measured, with only a subset of studies incorporating a 

young person’s personal choice and level of satisfaction in their level of participation. Although most 

studies reported adequate measurement properties for the instrument investigated, the majority also 

had a high risk of bias and therefore the quality of evidence for the tool was limited.26,43–50

 The responsibility scale of the PEDI-CAT, ASD version, demonstrated excellent reliability and 

validity when used with young people with ASD, suggesting that it is an effective tool for measuring 

parents’ reporting on the extent to which the young person is managing life tasks. However, given the 

tool does not measure the individual’s level of enjoyment or satisfaction in the task, and rather 

measures the degree of difficulty associated with performing the task, it could be argued that the 

subscale is not a comprehensive measure of participation as defined by the ICF and other experts in 

the field.

  

20,21

 The CAPE/PAC and the AYA-ACS are self-report tools and their use with older individuals 

with ASD provides the opportunity to collect information on subjective dimensions of enjoyment 

associated with participation. In addition, the preferences for activities of children (PAC) offers an 

opportunity to document these individuals’ preferences for the activities they would like to be involved 

in, which allow clinicians and researchers to understand individuals’ meaningful level of participation 

without simply superimposing a model of optimal or ‘normal’ participation to every individual.

  

25 Not 

surprisingly, only half of the parents interviewed by Potvin et al.47 agreed with the rating provided by 

their children in the PAC. This is crucial because it highlights the importance of investigating the 
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individual with ASD’s point of view when assessing preferences for activities. Parent and child report 

on other tools also vary, usually because a parent does not know what their child is thinking. With 

regards to participation in autism, some people with ASD may not enjoy certain specific activities in 

the same way of people who do not have an ASD diagnosis51 and this may influence whether they 

want to participate or not in certain activities. Furthermore, in addition to the participation tool, 

investigating areas of special interests using open questions would be recommended in this 

population.47

 The SFA assesses the young person’s involvement in school activities but does not include a 

subjective dimension of participation. Attending school is linked to developing independence and 

providing opportunities to understand cultural and societal norms.

 Overall, despite the essential information about participation provided by the CAPE/PAC 

and AYA-ACS, there is limited evidence about the measurement properties of these tools when used 

with young individuals with ASD. 

52

 The vocational index was developed to create a comprehensive index of vocational education 

and employment for adults with ASD, given the importance that this domain of societal participation 

has in relation to the development of independence and wealth during adulthood. The main aim of 

Taylor and Seltzer’s study

 For these reasons, the SFA could 

be a valuable instrument; however further research investigating both the reliability and validity of the 

test using a larger sample size is needed to provide more confidence in its use with young people with 

ASD.  

48 was to describe the development of this tool, but this study also offered 

some information regarding the vocational index interrater reliability and less systematic information 

on its validity. In addition, Taylor and Seltzer46 

 Young people with ASD can experience various levels of inclusion in peers circles and take 

on more or less active roles in those relationships.

state that this test should be used ‘in conjuction with 

other measures of successful adulthood’ and should be cross-culturally validated, as some of the 

categories may be quite specific for the socio-geographical areas where this tool was developed.  

53 However, the research in this area is still quite 

limited and in order to advance in this field, a reliable and valid assessment to capture differences in 

involvement in social relationships would be beneficial. The PROMIS parent-proxy peers relationships 

measure would be able to fill this gap, but as mentioned by Toomey et al.49

 Finally, the ESM is considered to be an ecological measure of participation. The use of an 

experience sampling method such as the ESM minimizes recall bias and allows for a study of the 

links between participation and elicited emotions. However, the evidences regarding the 

measurement properties of the ESM when used with individuals with ASD are insufficent.

 further research to assess 

its content validity and responsiveness is needed.  

Strengths and weaknesses 

43,44 

This systematic review adds to previous research that identified a lack of evaluated measures of 

participation in young children with ASD.15 Our focus was on tools used to assess participation with 

young people with ASD aged between 6 and 29 years old. In contrast to McConachie et al.15 the 

current study found seven tools that measure participation and had their measurement properties 

assessed in samples of young people with ASD. The differences in the findings may be because of 

our focus on an older age range where possibly there is a major interest on functioning outcome 
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measures, compared to diagnostic outcome measures. It is also possible that our systematic review 

used a more sensitive search strategy in relation to the terms related to participation. In line with the 

recommendations by McConachie et al.15

 Whilst decisions about which articles to include in this review were based on defined 

guidelines and definitions from previous literature,

 we used the study-design-relevant COSMIN methods to 

assess the methodology and risk of bias for each study and quality of the evidence for each tool.  

14,20,21 it is likely that a degree of subjectivity 

associated with the construct of participation influenced the decisions of the two independent 

reviewers. Decisions were complicated by the multiple domains and dimensions of participation which 

were not always clearly defined in previous studies.26,45,47,49,50 Greater clarity in the definition of 

participation would improve future studies assessing participation instrument performance.21

Clinical and research implications and future directions 

  

Participation is now widely accepted as important for individuals, carers, clinicians, service providers, 

and policy makers. Despite it being broadly recognized that societal participation should be assessed 

as a meaningful outcome measure of individuals with ASD, it is still undefined what tool should be 

used with individuals with ASD.  

Existing tools that were evaluated in this population fall short of what is needed for a 

comprehensive assessment of participation. Evidence about their measurement properties is also 

incomplete and most studies had a high risk of bias.  

To assess participation in a way that could benefit young people with ASD we need 

instruments that fulfill requirements described by experts in the field20,21,37 

Unanswered questions and implications for future research and clinical practice 

and remain relevant to the 

ICF framework. Clinicians and researchers needing to choose a tool for this purpose should be 

cautious when using one of the tools idenified in this systematic review. 

Maximizing effective participation in society is considered an overarching goal of services for young 

people with ASD. As meaningful, comprehensive assessments of participation incorporate personal 

preferences and individual enjoyment, self-reporting tools are deemed most appropriate. However, to 

date, no tool is considered an optimal measure of participation for individuals with ASD. Results of 

this systematic review suggests further examinations of the measurement properties of existing tools 

or the development of new tools specific for this population is required.  

Researchers developing and evaluating patient-reported assessment measures should 

consider the variability that exists within the autism spectrum, and consider their participants’ ability to 

report feelings and experiences and functional level of their social communication. The different ways 

people with ASD interpret and value certain items should also be considered as identified by other 

authors in relation to quality of life27 and anxiety.28

We also recommend validation and/or development of patient-reported tools using pictorial 

information to facilitate the expression of those with more severe social communication impairments 

 In particular, we recommend that when measuring 

the reliability or content validity of a subjective construct, such as enjoyment and preferences, these 

properties should be investigated from the individuals’ perspectives, rather than the perspective of 

their caregivers.  
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and concrete thinking, to advance opportunities for understanding important outcomes for all 

individuals with ASD. However, if researchers and clinicians would like to investigate more objective 

and/or specific domains of participation, such as vocational activities, peer relationships, or curricular 

or extracurricular participation, the involvement of an informant would be considered appropriate if 

reporting on a direct observation of behaviour in accordance with the recommendations from the 

International Society for Pharmaeconomics and Outcomes Research task force report.

Authors who wish to validate tools for their use in populations of individuals with ASD, should 

consider using the freely available resources from the COSMIN group (www.cosmin.nl) or the 

resources provided by the Patient Reported Outcomes Measurement Group at the University of 

Oxford (http://phi.uhce.ox.ac.uk/home.php), as suggested by McConachie et al.

30 
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Figure 1: Flow chart of the study inclusion 
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Table I: Domains and dimension of participation as investigated by each instrument 

Study
Instrument a 

administered 

Type of 

instrument 

and informer 

Domain of 

participation 

investigated 

 

Dimension of 

participation 

investigated 

 

Sample size 
Age range in 

years 
% males 

Characteristi

cs of the 

sample 

Country 

where the 

study was 

done 

Davies et al.50 SFA54 

teacher or 

therapist 

completed 

scale 

educational 

activities 
not reported 11 6–11 73% ns USA 

Taylor and 

Seltzer

vocational 

index48 48

index provided 

via interview 

with parent  
  

vocational 

activities and 

employment 

extent of 

involvement 
34 18–52 ns ns USA  

Potvin et al. 47 CAPE/PAC55 

self-reported 

(with help of 

caregiver, if 

appropriate) 

checklist 

leisure 

activities; 

interpersonal 

relationships; 

domestic life; 

educational 

activities; 

community life; 

religion/spiritual

ity 

extent of 

involvement; 

enjoyment or 

satisfaction 

30 7–13 86.6%  

only 

participants 

without ID 

USA 

Chen et al. ESM43,44 

self-reported 

ecological 

momentary 

assessment 

56 

domestic life 

(household 

task), 

interpersonal 

relationship, 

leisure 

activities, 

extent of 

involvement; 

enjoyment or 

satisfaction 

4 

 

6 

 

 

16–32 

 

8–12 

 

 

50% 

 

100%  

only 

participants 

without ID 

Australia A
u

th
o

r 
M

a
n

u
s
c
ri
p

t



 

This article is protected by copyright. All rights reserved 

educational 

activities 

Kramer et al.45 PEDI-CAT57 

caregiver- 

reported 

scale 

(computerized 

adaptive 

testing) 

* 
extent of 

involvement 
39 10–18 87.2% 

participants 

with and 

without ID  

USA 

Coster et al.
PEDI-CAT, ASD 

version
26 

caregiver- 

reported 

58 

scale 

(computerized 

adaptive 

testing) 

* 
extent of 

involvement 
365 3–21 83.3% 

participants 

with and 

without ID 

USA 

McCollum et 

al.46 

 

AYA-ACS60 

self-reported 

cards sort 

domestic life 

(household 

task), caring for 

others, 

interpersonal 

relationship, 

leisure 

activities, 

educational 

activities, 

vocational 

training and 

employment  

extent of 

involvement; 

enjoyment or 

satisfaction 

24 18–25 71% 

only 

participants 

without ID 

USA 
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a
The only information that the authors of this review could find regarding the domain of participation assessed by the responsibility scale were those listed on the PEDI-CAT website, where it was 

stated that the domains assessed by this subscale are ‘organization and planning, taking care of daily needs, health management and staying safe’.57

 

 SFA, school function assessment; ns, not 

specified; CAPE, children's assessment of participation and enjoyment; PAC, preferences for activities of children; ID, intellectual disability; ESM, experience sampling method; PEDI-CAT, Pediatric 

Evaluation of Disability Inventory, Computer Adaptive Test; ASD, autism spectrum disorder; AYA-ACS, adolescents and young adults activity card sort; PROMIS, Patient-Reported Outcomes 

Measurement Information System. 

 

Table II: Measurements properties of instruments 

Toomey et al.

PROMIS parent-

proxy peer 

relationships 

measure

49 

caregiver-

reported scale 

59 

(computerized 

adaptive 

testing) 

interpersonal 

relationships, 

community life 

and caring for 

others 

extent of 

involvement 
121 5–12 86.8% 

participants 

with and 

without ID 

USA 

Study Instrument administered Reliability (rating positive +/negative -/ indeterminate ?) 

Data extracted on statisticalanalysis (statistical value found)  

Validity (rating positive +/negative -/ indeterminate ?) 

Data extracted on statistical analysis (statistical value found)  
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Davies et al.50 SFA5 

Not assessed for the ASD group 

Construct validity (+) 

 

Known group validity: Kruskal-Wallis analysis  

(X2=11.98; ASD vs LD p=0.002) 

Taylor and 

Seltzer48 

Vocational index48 Interrater reliability (+) 

 

Agreement between raters 

(Cronbach’alpha=.92) 

 

Not assessed  

Potvin et al.47 CAPE/PAC55 Test-retest reliability (+) 

 

Correlation between two independent administration 

(r>0.70 for each subscale except ‘CAPE-Social aspect’ and ‘PAC’, 

p=not reported) 

Content validity (+) 

 

Qualitative analysis of the content of the instrument in reference to the 

construct and the population of interest  

Chen et al.

 

43 Experience sampling 

method56 

Test re-test reliability (?) 

 

Consistency in mean scores at two different time points during the 

week  

(no differences found at two time points with p≥0.37 for the T tests in 

all subscales)  

Construct validity (?) 

 

Correlation among internal variables  

• (enjoyment with : a) interest r=0.53, p≤0.01; b) anxiety r=- 

0.39, p≤0.01;  

• degree of involvement with : a) interest in the situation 

r=0.55, p≤0.01;  

• feeling of loneliness with: a) being listened r=-0.34, p≤0.01; 

b) caring about others r=-0.33, p≤0.01.)  

Chen et al.44 Experience sampling 

method56 

Test re-test reliability (?) 

 

Consistency in mean scores at two different time points during the 

week  

(no differences found at two time points with p≥0.06 for the T test in all 

subscales)  

Construct validity (?) 

 

Correlation among internal variables  

• (enjoyment with : a) interest r=0.42, p≤0.01;  

• Enjoyment and interest with emotinal ranges, r=0.20–0.58, 

p≤0.05) 
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Kramer et al.45 PEDI-CAT – responsibility 

domain61 

Test-retest reliability (+) 

 

Intraclass correlation coefficient absolute agreement model (r=0.90; 

p=not reported)  

1. Construct validity (+) 

 

Spearman’s rank correlation coefficient with VABS-II subscales (rho 

with Communication=0.687, p≤0.001; rho with Daily Living 

Skills=0.700, p≤0.001; rho with Socialization=0.717, p≤0.001) 

 

2. Content validity (+) 

 

Descriptive analysis of the content of the instrument in reference to the 

population of interest  

Coster et al.26 PEDI-CAT – responsibility 

domain, ASD version

Internal consistency (+) 
58  

Item Response test analysis such as confirmatory factor analysis 

(CFI=0.97) 

1. Construct validity (+) 

 

• Difference between relevant groups: DIF between the 

original PEDI-CAT sample and this study sample (DIF for 4 

items).  

• Structural validity: good fit for to a unidimensional model 

(TLI=0.97; RMSEA=0.05) 

 

2. Criterion validity (+) 

 

• ICC between 5, 10 and 15-items CAT and full item (ICC, 

95% CI 5-item=0.95 (0.94–0.96); ICC, 95% CI 10-item=0.98 

(0.98–0.99); ICC, 95% CI 5-item=0.99 (0.99–0.99)) 

A
u

th
o

r 
M

a
n

u
s
c
ri
p

t



 

This article is protected by copyright. All rights reserved 

SFA, school function assessment; ASD, autism spectrum disorder; LD, learning disability; CAPE, children's assessment of participation and enjoyment; PAC, preferences for activities of children; 

PEDI-CAT: Pediatric Evaluation of Disability Inventory-Computer Adaptive Test; VABS-II, Vineland Adaptive Behaviour Scales, 2nd edition; CFI, comparative fit index; DIF, differential item fit; TLI, 

Tucker Lewis index; RMSEA, root mean square error of approximation; ICC, intraclass correlation coefficent; AYA-ACS, adolescents and young adult activity card sort; PROMIS, Patient-Reported 

Outcomes Measurement Information System; SRS-2, Social Responsiveness Scale, Second Edition. 

McCollum et al.46 AYA-ACS60 Interrater reliability (?) 

 

Non-parametric Wilcoxon Signed Rank test between means in the 

score of each domain completed by each participant and their parents 

(no differences except for Health and Wellness, z=-2.66, p=0.008 and 

trend in Education, z=-1.9, p=0.05 and Leisure, z=-1.89, p=0.06)  

Construct validity (+) 

 

Spearman Rho correlations between scores in the VABS-II  

(VABS-II Communication with AYA-ACS Health and Education 

respectively rho=0.57 and 0.45, p=0.003 and 0.03; VABS-II Domestic 

and internalizing maladaptive behaviour with AYA-ACS Health 

respectively, rho=0.79 and – 0.62, p=0.000 and p=0.01; VABS-II 

Community and AYA-ACS Social and Work respectively, rho=0.68 and 

0.54, p=0.004 and 0.03; VABS-II Leisure with AYA-ACS Chore, 

rho=0.53, p=0.03)  

Toomey et al.49 PROMIS Parent Proxy 

Peer Relationships 

Measure

 

59 

Internal consistency (+) 

 

Standard error for T-scores  

(Standard error less than 4 for the T-scores of 92% of the participants, 

that translates to a reliability coefficent of >0.84) 

 

1. Construct validity (+) 

 

• Correlation with severity of autism as measured by SRS-

2(r=-0.60, p<0.01) 

• Differences in PROMIS T-scores between those children 

who scored severe or moderate in the SRS-2 and those who 

scored mild or normal in the SRS-2 (p<0.001)  

 

2. Content validity (-) 

 

Semi-structured interview about the relevance of the scale for their 

children  

(strenght reported: questions considered relevant; limitation reported: 

the answers to items could vary significantly from a week to an other) 
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Table III: Main methodological limitations of the studies included and methodological quality 

 

Study  Main methodological limitation/bias 

(items endorsed in 4-points COSMIN 

checklist) 

Methodological quality 

(poor/fair/good) 

Davies et al.50 • Small sample size (n=11) 

• % of missing items not described. 

poor 

Potvin et al.47,a • Small sample size (n=14 and 

na

• % of missing items not described 

=27) 

Chen et al.43 • Small sample size (n=4) 

• doubtful if time interval (test-retest 

reliability) was appropriate 

• not clear reason below the 

statistical method used 

Chen et al.44 • Small sample size (n=6) 

• doubtful if time interval (test-retest 

reliability) was appropriate 

• not clear the reason below the 

statistical method used 

Kramer et al.45 • Small sample size (n=29; na

• % of missing items not described 

=34) 

McCollum et al.46 • Small sample size (n=24)  

• % of missing items not described 

Taylor and Seltzer48 • Moderate sample size (n=34) 

• % of missing items not described 
fair 

Toomey et al.49 • % of missing items not described. 
good 

Coster et al.26 • % of missing items not described 

This table describes the main methodological limitations for each study included in this systematic review. We used the 4-points 

COnsensus‐based Standards for the selection of health Measurement INstruments (COSMIN) checklist34 to determine the 

rating of the methodological quality for each study and this is described in the last column of this table. The second column 

reports the main methodological limitation that two independent reviewers endorsed for each study. For each study, the first 

item marked in bold represents the limitation that determined the overall quality for that study. 
a

 

Sample size for the study of 

validity. 
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Table IV: Levels of evidence for the quality of the measurement property for each instrument  

 

Tool Study 

Rating of the measurement property,  

methodological quality of the study 

Level of 

evidence for 

each tool 

Domain(s) of 

participation 

Dimension(s) of 

participation 
Reliability Validity 

SFA Davies et al.
54

 not assessed 
50

 
+, 

poor methodological quality 

only a study of 

poor 

methodological 

quality 

educational activities 
extent of 

involvement 

Vocational 

index
Taylor and Seltzer

48
 

+,  
48

 

fair methodological quality 

not assessed limited  
vocational activities 

and employment 

extent of 

involvement 

CAPE/PAC Potvin et al.
47

 
+ 

47
 

CAPE
 - 

PAC

poor methodological quality  

,  +, 

poor methodological quality 

only a study of 

poor 

methodological 

quality 

domestic life 

(household task), 

educational activities 

and employment 

leisure activities 

(recreation, play, 

hobbies, sport) 

extent of 

involvement 

 

enjoyment of 

participation 

ESM

 

56
 

Chen et al.
?,  

43,44
 

poor methodological quality 

?, 

poor methodological quality 

only studies of 

poor 

methodological 

domestic life 

(household task), 

interpersonal 

extent of 

involvement 
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Tool Study 
Rating of the measurement property,  

methodological quality of the study 

Level of 

evidence for 

  

Domain(s) of 

participation 

Dimension(s) of 

participation 

quality relationship, leisure 

activities, educational 

activities 

enjoyment of 

participation 

PEDI-CAT Kramer et al.61 
+, 

45
 

poor methodological quality 

+, 

fair methodological quality 

limited  

(for validity 

only) 

extent of 

participation in daily 

task 

extent of 

involvement 

PEDI-CAT, ASD 

version
Coster et al.

58
 

+, 
26

 good methodological quality 

 

+, 

good methodological quality 

 

moderate 

extent of 

participation in daily 

task 

extent of 

involvement 

AYA-ACS McCollum et al.
60

 
?, 

46
 

poor methodological quality  

+, 

poor methodological quality 

only a study of 

poor 

methodological 

quality 

domestic life 

(household task), 

caring for others, 

interpersonal 

relationship, leisure 

activities, educational 

activities, vocational 

training and 

employment 

extent of 

involvement  

 

enjoyment of 

participation 

PROMIS Toomey et al. +, 49
 + -, limited  interpersonal extent of 
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Tool Study 
Rating of the measurement property,  

methodological quality of the study 

Level of 

evidence for 

  

Domain(s) of 

participation 

Dimension(s) of 

participation 

Parent Proxy 

Peer 

Relationships 

Measure

good methodological quality  

59
 

good methodological quality (for reliability 

and construct 

validity only) 

relationships, 

community life and 

caring for others 

involvement 

This table summarizes the findings of the measurement properties (+=positive rating; -=negative rating; ?=indeterminate rating) and the methodological quality of the included studies by providing an 

overall level of evidence for each tool included. The evidence was rated following the recommendation of Terwee42: moderate, if there was only one study of good methodological quality; limited, if 

there was only one study of fair methodological quality; indeterminate, if there was/were only study/ies of poor methodological quality. In the last two columns, this table also reports a summary 

about the domain and dimensions of participation investigated by each tool. SFA, school function assessment; CAPE, children's assessment of participation and enjoyment; PAC, preference for 

activities of children; ESM, experience sampling method; PEDI-CAT, Pediatric Evaluation of Disability Inventory, Computer Adaptive Test; PEDI-CAT, ASD, Pediatric Evaluation of Disability 

Inventory, Computer Adaptive Test, autism spectrum disorder version; AYA-ACS, adolescents and young adults activity card sort.  
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Figure 1: Flow chart of the study inclusion 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Records identified through Psycinfo, Medline, 
and PubMed 

(n=3082) 
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Records screened after duplicates removed 
(n=2539) 

Full-text articles excluded, because the tests considered:  

• were not specifically assessing the construct of 
participation (74%)  • the population of interest in the study did not meet 
the eligibility criteria  

(n=35) 

Studies included in 
qualitative synthesis 

(n=9) 

Tests assessed  
(n=7) 

Studies excluded by abstract  
(n=2495) 

Full-text articles assessed 
for eligibility 

(n=44) 
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