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Abstract: Participation in enjoyable activities is essential for the health and development of young
children with and without disabilities. For preschool children with autism spectrum disorder (ASD),
there is limited knowledge regarding their participation in play, learning, recreation, and social
activities. This was a preliminary study that compares the participation between children 2–6 years
of age with ASD (n = 25) and age- and sex-matched typically developing (TD) (n = 25) children.
The Chinese version of the Assessment of Preschool Children’s Participation (APCP-C) measures
participation in play, skill development, active physical recreation, and social activities. Parents of
the children in this study completed the APCP-C by structured interview. The results showed that
children with ASD had lower participation diversity and intensity than TD children in play activities.
A lower percentage of children participating in individual activity was found for children with ASD
than TD children in most APCP-C activities. Professionals that serve young children with special
needs are encouraged to partner with parents to provide playful and socially enhancing activities for
preschool children with ASD.
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1. Introduction

Participation in enjoyable and meaningful activities is essential for the health and
development of preschool children both with and without disabilities [1]. The Interna-
tional Classification of Functioning, Disability and Health defines participation as the
nature and extent of involvement in life situations [2]. A synthesis of research indicated
that participation involves attendance and involvement as two essential components [3,4].
Attendance refers to being present in activities, and involvement refers to the experiences
while attending activities [4]. In this study, we focus on exploring the attendance aspects
of participation, as it is a starting point to provide opportunities for learning and devel-
opment [5], building social friendships [6], and developing a sense of self-identity [7].
Therefore, participation is essential for early childhood development, particularly for
children with disabilities and including them in their communities.

Autism spectrum disorder (ASD) is a complex, lifelong developmental condition
that can cause various social, communication, cognitive, and behavioral challenges [8,9].
Previous researchers have identified the core impairments of ASD as being in communica-
tion impairments, social deficits, sensory differences, and restrictive, repetitive, and stereo-
typed behaviors, which can affect children’s engagement in play and recreational activ-
ities [10,11]. Atypical ways of thinking, moving, interacting, and sensory processing,
as well as the repetitive and restricted behaviors including sensory sensitivities, insisting
on sameness, and dislike of change, might limit the interests and activity selection of
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children with ASD [12]. In a national survey study in Taiwan, children with ASD showed
less independence and less frequent participation than did children with other types of
disabilities (intellectual, physical, language) [13].

There is little available knowledge regarding young children with ASD, particu-
larly heir participation in daily activities specifically related to play, recreation, and social-
ization. There have been even fewer comparisons between children with ASD and their
typically developing (TD) peers. LaVesser and Berg compared participation patterns in
preschool children with and without ASD and reported that children with ASD partici-
pated in significantly fewer activities than did TD children in activities related to self-care,
community mobility, leisure, social interaction, chores, and education. Parents of children
with ASD reported that the primary reason for children’s nonparticipation was behavioral
difficulties [14]. In a small sample study, Rodger and Umaibalan reported that families
of children with ASD engaged less in family rituals such as special celebrations, annual
celebrations, weekends, and vacations than did the families of TD children. Limited partic-
ipation in these rituals reduced families’ opportunities to enjoy free-time activities, interact
with family members, and expand social networks [15]. No researchers have studied in
depth the participation of preschool children in a broader set of play, skilled, physical, and
social activities.

Despite the importance of participation in young children, studies of children with
ASD have focused on children over 6 years of age [16]. Many researchers have assessed the
diversity and intensity of leisure and recreational participation as part of the Children’s As-
sessment of Participation and Enjoyment (CAPE) [17], and children with ASD have been re-
ported to participate in fewer recreational and leisure activities than TD children [11,18,19],
especially social [18] and physical [11,18] activities. Children with ASD also showed less
participation than TD children, especially in social and unstructured leisure activities [18].

Research has reported more intense participation in quiet recreational activities among
children with ASD [11,18]. These children tended to spend time on quiet recreation such
as watching television and playing with toys or video games [20], and they tended to do
activities at home alone or with family members [18]. In all these studies, although TD
children and children with ASD participated in a variety of activities, school-age children
with ASD showed different diversity and intensity of participation from that of TD children.
However, it is unclear whether participation differs between preschool children with and
without ASD. More importantly, most previous studies have been conducted in Western
countries. Research in the Chinese cultural context, such as Taiwan, is quite limited.

The Assessment of Preschool Children’s Participation (APCP), modeled after the
CAPE, is a parent-completed measure of the diversity and intensity of participation of
children 2–6 years of age [21]. The APCP categorizes activities as play, skill development,
active physical recreation, or social activities that young children usually participate in
with their families or in their communities. The APCP has successfully revealed patterns of
participation in children with and without childhood disabilities in various cultures [22–24],
and authors of a scoping review suggested using it to assess the participation of preschool
children with ASD [25].

To gain a better understanding of the participation of preschool children with ASD,
it is important to identify their patterns of participation in daily activities compared with
the patterns observed among preschool TD children. Age [21,22,26] and sex [21,22,27,28]
are two potentially important personal factors that might affect participation, this study is
designed to compare children with ASD with their age- and sex-matched peers. The pur-
pose of this preliminary study was to identify the similarities and differences in partici-
pation between children with ASD and TD children in Taiwan. The two specific research
questions were as follows:

(1) Do the diversity and intensity of participation in play, skill development, active phys-
ical recreation, and social activities differ between children with ASD and age- and
sex-matched TD children?



Int. J. Environ. Res. Public Health 2021, 18, 5787 3 of 11

(2) Does the percentage of children participating in individual activity differ between
children with ASD and TD children?

2. Materials and Methods
2.1. Participants

Both the children with ASD and the TD children were recruited from the northern
area of Taiwan using convenience sampling. Our eligibility criterion for children with
ASD was a primary Diagnostic and Statistical Manual, Fifth Edition diagnosis of ASD
(American Psychiatric Association, 2013). TD children were those who did not have any
diagnosis or conditions related to developmental delays or disabilities. Either a pediatrician
or a pediatric psychiatrist made the diagnosis and assessed the severity of the children’s
impairments (i.e., mild, moderate, severe, and profound) based on the grading rules
developed in the ICF-based Disability Evaluation System (DES) [29,30] and through joint
assessment by a multidisciplinary team. The children’s diagnoses and severity levels were
obtained from their medical records. The children’s diagnoses and severity levels were
confirmed with their medical records. The children’s age was between 2 and 6 years old
when they began participating in the study, and the two groups were matched by age and
sex. Children with ASD were recruited by parental or professional referrals from preschool
special education services in northern Taiwan, and the TD children were recruited from
regular preschools. Ethical approval was provided by the institutional review board of a
medical center in northern Taiwan. Informed consent was obtained from all parents of the
children included in the study.

The study comprised a total of 50 children: 25 children diagnosed with ASD and
25 age- and sex-matched TD children (mean age = 4.9; SD = 0.9; range = 2–6 years old).
Among the 25 children with ASD, 12 had other diagnoses (attention-deficit hyperactivity
disorder, language delay, and developmental delay) as well. The children with ASD showed
symptoms of varying levels of severity: mild (n = 9), moderate (n = 9), severe (n = 5),
and profound (n = 2). Table 1 presents the characteristics of the participating children and
their parents. We used the functional skills scales on the Chinese version of the Pediatric
Evaluation of Disability Inventory (PEDI-C) to measure the children’s capabilities in daily
situations [31]. The scores were scaled to range from 0 to100, and higher scores indicate
higher functionality. According to the scores, children with ASD showed significantly
lower self-care and social functionality, such as with communication, problem-solving,
and social interaction, compared with TD children (p < 0.001). The majority of children
in both groups attended preschools, although eight children with ASD attended an early
intervention institute. The parents’ education levels in both groups were not statistically
significantly different, but the fathers’ education attainment was lower for children with
ASD than for TD children (20% vs. 48% who had graduate degrees).
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Table 1. The Characteristics of Participants.

Variables ASD (n = 25) TD (n = 25) p a

Child’s age, n (%)
2–4 years 13 (52) 13 (52) 1.000
5–6 years 12 (48) 12 (48)

Child’s sex, n (%)
Boy 21 (84) 21 (84) 1.000
Girl 4 (16) 4 (16)

PEDI-C scaled score, Mean (SD)
Self–Care 55.9 (10.7) 78.4 (16.3) <0.001

Mobility 88.6 (9.3) 93.4 (8.3) 0.093
Social Function 54.0 (18.3) 87.8 (11.4) <0.001

Child’s schooling, n (%)
Preschool 16 (64) 24 (96) 0.008

EI institute 8 (32) 0 (0)
Did not attend school 1 (4) 1 (4)

Father’s education level, n (%)
Junior high school and under 1 (4) 0 (0) 0.191

High school graduate 4 (16) 4 (16)
College/University graduate 13 (52) 9 (36)

Graduate degree 5 (20) 12 (48)
Unanswered 2 (8) 0

Mother’s education level, n (%)
Junior high school and under 2 (8) 0 0.776

High school graduate 4 (16) 4 (16)
College/University graduate 17 (68) 16 (64)

Graduate degree 5 (20) 5 (20)
Unanswered 2 (8) 0

Note. ASD, Autism spectrum disorder; TD, typical development; EI, early intervention; PEDI-C, Chinese version
of Pediatric Evaluation of Disability Inventory. a p values were analyzed by Independent t tests for PEDI-C scores,
and from Chi-square tests for other characteristics.

2.2. Instruments
Chinese Version of the Assessment of Preschool Children’s Participation (APCP-C)

The APCP-C was used as the main measure of children’s participation patterns.
It contains 45 items that assess preschool children’s participation in four types of activities:
play (9 items, e.g., “playing with toys”), skill development (15 items, e.g., “learning to
dance”), active physical recreations (10 items, e.g., “doing water activities”), and social
activities (11 items, e.g., “going to a party”). The list of all items is available in Table 2.
For the diversity score, parents first answer “yes” or “no” regarding whether the child has
participated in the activity over the past four months, and for yes responses, intensity was
measured by asking parents to score how often the child had participated in the activity
for the past four months using a seven-point scale (1 = once over the past four months to
7 = once a day or more). The APCP-C was translated into traditional Chinese and culturally
adapted from the original English version [21]; researchers have reported on the translation
process, pilot testing, and psychometric properties [23]. Researchers calculated excellent
internal consistency (Cronbach’s α = 0.85 and 0.86) and test–retest reliability (ICCs = 0.79)
for both diversity and intensity for all 45 items together; reliabilities varied from excellent
to poor for activity scores, and initial evidence for cross-cultural validity and construct
validity was also established [23]. We analyzed both diversity and intensity for the four
activity scores in this study.
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Table 2. Comparison of Percentage of Children Who Experienced Each Activity between Children
with ASD and TD.

Activities ASD (%) TD (%)

Play activities

Playing with toys 96 100
Exploring 92 100
Watching TV or a video 88 100
Playing a musical instrument 88 92
Creating a craft project 80 100
Doing pretend or imaginary play 72 100
Building forts or tents 52 84
Collecting things 32 96
Playing with pets 28 28

Skill development

Doing gymnastics 96 64
Drawing and coloring 96 100
Doing a puzzle 96 92
Building things 92 100
Listening to stories 84 100
Cutting and pasting 84 96
Painting 80 68
Helping around the house 80 100
Reading or looking at books 76 100
Taking music lessons 76 56
Learning to dance 72 84
Participating in religious activities 56 76
Picking out books and movies 48 84
Taking swimming lessons 32 4
Participating in community organization 20 36

Active physical recreation

Playing on playground equipment 96 100
Dancing 88 84
Interacting with nature 88 96
Playing physical games 88 92
Riding a bicycle, tricycle, or scooter 88 92
Going for walks 80 68
Doing water activities 64 40
Gardening 16 60
Doing team sports 12 28
Doing snow activities 0 8

Social activities

Going on a full or half day outing 96 96
Listening to music 88 88
Playing computer games 80 60
Going to a party 76 92
Playing board or card games 56 60
Going to a live event 48 56
Backing and cooking 44 76
Playing dress up 44 68
Attending a play group 36 40
Having someone over to play 20 20
Going to the movies 20 32

Notes: ASD, Autism spectrum disorder; TD, typical development. Bolded activities with percentages are those
that at least 10% higher percentage of participation in group ASD than TD group.
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2.3. Procedure

After parents agreed to participate in the study, a trained interviewer contacted them
to schedule an in-person interview. Before collecting any data, the interviewer received
a training course including the concepts, evidence, administration, and scoring of the
PEDI-C and APCP-C. Parents were interviewed either in their homes or at their preferred
locations, first completing a demographic questionnaire. We designed the demographic
questionnaire for this study to document basic information on the children and their fami-
lies, including children’s age, sex, and primary diagnosis and parents’ age, education level,
and employment status. Parents then completed the APCP-C by structured interview
during which the trained interviewer asked each parent each item on the scale. The benefit
of an in-person structured interview was that the interviewer was able to clarify any of the
parents’ concerns about wording or examples.

2.4. Data Analysis

We analyzed the data for the study with SPSS 26.0 (IBM Corporation, Armonk, NY, USA).
We calculated the APCP-C diversity and intensity scores for each of the four activity types.
We calculated a diversity score by adding the children’s scores for each activity they have
done over the past 4 months. That is, a higher diversity score indicates a wider variety of
activities the child has engaged in. Because there were different numbers of activities in
the different types, to enable comparing activity types, we converted the diversity scores to
percentages (%) by dividing the sum score by the number of items in each activity type.

We calculated an intensity score by dividing the sum of frequencies for all items by
the number of possible items in each activity type; if the child did not do the activity in the
past four months, the score was 0. The total scores ranged from 0 to 7. We used the chi-
square test to examine the group differences in characteristics of the participating children
and their families: child’s education status and parents’ education level, employment
status, and household income. We also used independent t tests to examine the group
differences in the PEDI-C scores as well as to compare the participation between the ASD
and TD groups.

We calculated the effect size (Cohen’s d) to examine the magnitude of differences.
According to Cohen (1988), d = 0.2 is a small effect size, d = 0.5 is medium, and d = 0.8
is large. Due to the number of analyses we conducted, we set significance at p = 0.01 to
reduce the possibility of a type I error [32]. The percentage of children participating in
individual activity was calculated from the numbers of children who were reported to
perform the activity divided by the total number of children in each group. This approach
was useful for visualizing distinct participation patterns at the item level between children
with and without ASD [11]. The activities were ranked by the percentage of the ASD group
in descending order.

3. Results
3.1. Participation Diversity and Intensity of Children with ASD Versus TD

Table 3 presents the results for participation diversity and intensity of the APCP-C.
For the four types of activities, there was only a significant difference in play activities
between the two groups (p < 0.001) with a large effect size (d = 1.3); no significant differences
were found in the skill development, active physical recreation, and social activities activity
types. In addition, the participation diversity calculated as percentages showed some
variations among different activity types. The ASD group had participated most diversely
in skill development activities followed by play, physical, and social activities. The TD
group had participated most diversely in play activities followed by skill development,
physical, and social activities. Activity type with higher percentages means children
experienced a greater variety of items in this activity type.
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Table 3. Comparisons of APCP-C Mean Scores between Children with ASD and TD Children.

Domains ASD TD
T

Cohen’s
(Number of Items) M (SD), % M (SD), % d

Participation diversity

Play (9 items) 6.3 (1.7), 70 8.0 (0.8), 89 4.6 * 1.3
Skill-development (15 items) 10.9 (2.1), 73 11.5 (2.0), 77 1.0 0.3

Physical (10 items) 6.2 (1.3), 62 6.7 (1.3), 67 1.3 0.4
Social (11 items) 6.1 (1.9), 56 6.8 (2.2), 62 1.1 0.3

Participation intensity

Play (9 items) 3.8 (1.1) 5.0 (0.9) 4.3 * 1.2
Skill-development (15 items) 3.7 (0.8) 4.0 (1.1) 1.3 0.3

Physical (10 items) 3.1 (0.7) 3.3 (0.9) 1.0 0.2
Social (11 items) 2.3 (0.8) 2.2 (0.8) −0.5 0.1

Note. ASD, Autism spectrum disorder; TD, typical development. * Significant difference at p < 0.01 two tailed
Cohen’s d: 0.2 = small effect, 0.5 = medium effect, 0.8 = large effect % was calculated by dividing the dividing the
mean scores with the number of items in each type of activity.

For the four types of activities, only play activity showed a significant difference
between the two groups (p < 0.001) with a large effect size (d = 1.2). No significant
differences were found for the other three types of activities.

3.2. Percentage of Children Participating in Individual Activity

To gain a better understanding of the differences in participation between children
with and without ASD, we performed item-by-item analyses. Table 2 presents the APCP-C
items and percentages of children participating in each activity for each group; items were
organized by activity type and ranked in descending order based on the percentage of
children in the ASD group. In general, higher percentages of children in the TD group
had experienced these individual activities of the APCP-C than children in the ASD group.
The top activities that most children participated in were different between the two groups.
There was a total of 11 activities that 100% of the children in the TD group had participated
in the last 4 months, with five activities in each type of play and skill development and
one in active physical recreation. In contrast, we found no activities that all children in the
ASD group had participated, although there were six activities that 96% of the children in
the ASD group had participated in, with three skill development activities and one each in
play, active physical recreation, and social activities.

Despite an overall pattern of higher percentages of participating children in the TD
group, there were a total of seven activities that children in the ASD group participated
at least 10% more than the TD group, four in skill development, two in active physical
recreation, one in social activities, and none in play.

4. Discussion
4.1. Similarities and Differences in Participation Diversity and Intensity

This study revealed that in the Taiwan context, both children with ASD and TD ex-
plored a variety of play, skill development, active physical, and social activities.
However, children with ASD had participated in less diverse and less intensive play
activities than had TD children. Our findings are supported by the evidence of differ-
ences in play behaviors between children with ASD and their peers [28,33]. For example,
Harrop et al. (2017) studied play complexity and toy engagement in a laboratory set-
ting in which play complexity was categorized into simple object play, combination play,
presymbolic play, and symbolic play [34]. Their results showed that children with ASD
spent less time in presymbolic play and spent more time not engaged in play behaviors
or with toys than did TD children [28]. This corresponds with our findings that parents
reported less diverse and intense daily play activities among children with ASD than
among TD children. Engagement in play activities and the social contexts of these activities
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enhance the learning of young children and results in benefits on physical, cognitive,
and socioemotional development [35,36]. However, preschool children with ASD are less
likely to engage in free play with peers, while TD children are usually engaged jointly with
peers [37]. It is also possible that children with ASD need to spend time in taking therapy
sessions, thus limit their time and opportunities in free play.

We found no differences in participation diversity and intensity in skill development,
physical, and social activities in the current study; children with ASD showed similar par-
ticipation in skillful, physical, and social activities with their peers. The nature of activities
may explain this result. Unlike play activities that are usually initiated by children, skill de-
velopment, physical, and social activities are more likely to be influenced by family choices
and opportunities available within people’s homes and communities. Activities such as
taking music lessons, playing physical games, or going on full-day outings often require
arrangements by adults. It is recognized that children at preschool age usually participate
in activities within their families but that as children grow, differences in participation
may be shown in multiple types of activities (e.g., physical, recreational, and social activi-
ties) as suggested by previous studies involving school-age children with ASD [11,18,19].
Children with ASD are likely to face increased challenges in organized social or physical
activities when they enter school age.

4.2. Similarities and Differences in Participation in Individual Activity

In general, the ranking order of the percentages of participation was comparable
between children with ASD and TD, meaning that the most and least commonly performed
activities were quite similar for children with ASD and TD children. However, we identified
less participation among children with ASD in most of the individual play, skill develop-
ment, active physical recreation, and socialization activities. In the results, fewer children
with ASD had participated in these activities in the past four months than their TD peers,
as found in previous studies [11,38]. Limited interests and exploration especially in spon-
taneous and unstructured settings might explain the participation restriction of children
with ASD [39].

Despite a general pattern of lower participation in children with ASD, there were
seven activities in which children with ASD had a higher percentage of participation by
at least 10% than TD children, namely, doing gymnastics, painting, taking music lessons,
taking swimming lessons, going for walks, doing water activities, and playing computer
games. Parents of children with ASD but not of TD children often reported gymnastics
participation and attending physical and/or occupational therapy sessions for children.
Painting, music lessons, swimming lessons, or water activities were usually reported as
formal learning opportunities arranged by parents to facilitate skill development or expand
interests for children with ASD. Playing computer games was more commonly performed
by children with ASD than TD children, consistent with the findings for school-age chil-
dren [11]. Though we did not further investigate how children use computer products,
parents should be aware of their children’s screen time and the impact of computer products
on their behaviors.

4.3. Limitations and Future Directions

This study involved a convenience sample with a small sample size, thus limiting the
generalizability of this study. We collected our data through parent reports and interviews
and verified the diagnosis of ASD through medical records provided by parents but not
diagnostic assessments. No observation data while children attending the activities were
collected in this study. In addition, we did not use standardized tests for intelligence and
language. We measured children’s self-care and social functions with the PEDI-C. As skills
to managing daily livings and abilities in social interaction may impact children’s activity
choices and involvement in play and leisure activities [20], further analysis could consider
the PEDI-C scores as covariates of participation diversity or intensity. Our preliminary
study findings suggest the need for a larger comparative study. The effect sizes reported in
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this study will help estimate the sample size needed to detect differences in participation
between young children with ASD and TD in future studies. Additionally, the APCP-C
captures the frequency of attendance; children’s interests, activity preferences, or level
of involvement in an activity are not included. As a result, the use of diagnostic and
developmental assessments applicable to ASD, and a measure including both participation
attendance and involvement [40], is suggested to provide a complete profile of participation
of young children with ASD.

4.4. Implications for Practice

Preschool age is a critical time to provide children with opportunities to explore
and enhance participation in various kinds of activities in their homes and communities.
The results of this study draw attention to the restriction in play participation experienced
by young children with ASD. Free play activities such as playing with toys and pretend
or imagery play are usually initiated by children and depend on the child’s interest and
initiative. Evaluation of preschool children with ASD is important for including the
variability and frequency of participation, as is considering the complexity and social
involvement in play [41]. The APCP-C diversity and intensity scores capture the breadth
of play and leisure activities in which a child attends, and the frequency of attendance.
Children need to have the opportunity to attend an activity before they can further develop
personal experiences from involvement in the activity [4]. Attendance (e.g., diversity and
frequency of participation) and involvement (e.g., motivation, play complexity, and social
engagement) in play activities should be a focus when planning interventions for preschool
children with ASD.

Separately, participation is closely related to children’s surrounding environments
and resources. In this study, fathers’ educational attainment was lower among children
with ASD, which may be related to the accessibility and availability of family resources.
Family and peer support are important facilitators of participation by children with ASD [42].
Increasing community supportiveness of children with ASD may also facilitate participation
of children with ASD and decrease caregiver’s feelings isolation [43]. It is critical to ensure that
programs or services for play and leisure are available, accessible, accommodative, and accept-
able to better support inclusion of children with ASD and their families. Professionals who
work with young children with special needs are encouraged to recognize the importance of
play participation, partner with parents and community members, and provide services or
resources to foster playful and socially enhancing activities.

5. Conclusions

This study revealed patterns of participation of young children with ASD in compari-
son with their age- and sex-matched TD peers. Both groups of children participated in a
variety of play, skilled, physical, and social activities. However, children with ASD had
lower participation diversity and intensity than their TD peers, especially in the area of play.
Looking at individual activity, the most and least commonly participated activities were
similar for children with ASD and TD. However, fewer children with ASD participated
in most of the activities. Further investigation of how children involve themselves in or
enjoy these activities is necessary to provide a picture of the actual daily life experiences of
these children.

Author Contributions: C.-C.H. and L.-J.K. contributed to conceptualization, methodology,
formal analysis, investigation, and writing—original draft preparation, C.-C.H.; writing—review and
editing, L.-J.K.; project administration, L.-J.K.; funding acquisition, L.-J.K. All authors have read and
agreed to the published version of the manuscript.

Funding: The production of this manuscript was financially supported by the Ministry of Science and
Technology [MOST104-2314-B-182-022-MY3] and Chang Gung Memorial Hospital [CMRPD1H0301
& CMRPD1H0302] in Taiwan. The article processing charge is funded by Chung Gung Memorial
Hospital (BMRPE09).



Int. J. Environ. Res. Public Health 2021, 18, 5787 10 of 11

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of Chang Gung Memorial
Hospital (protocol codes 102-3767B and 103-6558C, dates of approval 2013/10/31 and 2015/01/22).

Informed Consent Statement: Informed consent was obtained from all individual parent included
in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to ethical issues.

Acknowledgments: The authors would like to thank the families that participated in this study and
are grateful to have had their valuable information. Our colleague, Yi-Chen Li, is thanked for her
assistance with data collection.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Almqvist, L.; Hellnäs, P.; Stefansson, M.; Granlund, M. ‘I can play!’ Young children’s perceptions of health. Pediatr. Rehabil. 2006,

9, 275–284. [CrossRef] [PubMed]
2. World Health Organization. International Classification of Functioning, Disability and Health (ICF); WHO: Geneva, Switzerland, 2001.
3. Imms, C.; Adair, B.; Keen, D.; Ullenhag, A.; Rosenbaum, P.L.; Granlund, M. ‘Participation’: A systematic review of language,

definitions, and constructs used in intervention research with children with disabilities. Dev. Med. Child Neurol. 2016, 58, 29–38.
[CrossRef] [PubMed]

4. Imms, C.; Granlund, M.; Wilson, P.H.; Steenbergen, B.; Rosenbaum, P.L.; Gordon, A.M. Participation, both a means and an end:
A conceptual analysis of processes and outcomes in childhood disability. Dev. Med. Child Neurol. 2017, 59, 16–25. [CrossRef]
[PubMed]

5. Dunst, C.J.; Hamby, D.; Trivette, C.M.; Raab, M.; Bruder, M.B. Young children’s participation in everyday family and community
activity. Psychol. Rep. 2002, 91, 875–897. [CrossRef] [PubMed]

6. Odom, S.L.; Buysse, V.; Soukakou, E. Inclusion for young children with disabilities: A quarter century of research perspectives.
J. Early Interv. 2011, 33, 344–356. [CrossRef]

7. Coatsworth, J.D.; Palen, L.-A.; Sharp, E.H.; Ferrer-Wreder, L. Self-defining activities, expressive identity, and adolescent wellness.
Appl. Dev. Sci. 2006, 10, 157–170. [CrossRef]

8. Jasmin, E.; Couture, M.; McKinley, P.; Reid, G.; Fombonne, E.; Gisel, E. Sensori-motor and daily living skills of preschool children
with autism spectrum disorders. J. Autism Dev. Disord. 2009, 39, 231–241. [CrossRef] [PubMed]

9. Lai, M.-C.; Lombardo, M.V.; Baron-Cohen, S. Autism. The Lancet 2013, 383, 896–910. [CrossRef]
10. Joseph, L.; Thurm, A.; Farmer, C.; Shumway, S. Repetitive behavior and restricted interests in young children with autism:

Comparisons with controls and stability over 2 years. Autism Res. 2013, 6, 584–595. [CrossRef]
11. Potvin, M.-C.; Snider, L.; Prelock, P.; Kehayia, E.; Wood-Dauphinee, S. Recreational participation of children with high functioning

autism. J. Autism Dev. Disord. 2013, 43, 445–457. [CrossRef]
12. Walker, N. What is autism? In The Real Experts: Readings for Parents of Autistic Children; Sutton, M., Ed.; Autonomous Press: Forth

Worth, TX, USA, 2015; pp. 11–12.
13. Hwang, A.-W.; Yen, C.-F.; Liou, T.-H.; Simeonsson, R.J.; Chi, W.-C.; Lollar, D.J.; Chiu, W.-T. Participation of children with

disabilities in Taiwan: The gap between independence and frequency. PLoS ONE 2015, 10, e0126693. [CrossRef] [PubMed]
14. LaVesser, P.; Berg, C. Participation patterns in preschool children with an autism spectrum disorder. OTJR Occup. Particip. Health

2011, 31, 33–39. [CrossRef]
15. Rodger, S.; Umaibalan, V. The routines and rituals of families of typically developing children compared with families of children

with autism spectrum disorder: An exploratory study. Br. J. Occup. Ther. 2011, 74, 20–26. [CrossRef]
16. Askari, S.; Anaby, D.; Bergthorson, M.; Majnemer, A.; Elsabbagh, M.; Zwaigenbaum, L. Participation of children and youth with

autism spectrum disorder: A scoping review. Rev. J. Autism Dev. Disord. 2015, 2, 103–144. [CrossRef]
17. King, G.; Law, M.; King, S.; Hurley, P.; Hanna, S.; Kertoy, M.; Rosenbaum, P.; Young, N. Children’s Assessment of Participation and

Enjoyment (CAPE) and Preferences for Activities of Children (PAC); Harcourt Assessment, Inc.: San Antonio, TX, USA, 2004.
18. Hilton, C.L.; Crouch, M.C.; Israel, H. Out-of-school participation patterns in children with high-functioning autism spectrum

disorders. Am. J. Occup. Ther. 2008, 62, 554–563. [CrossRef]
19. Hochhauser, M.; Engel-Yeger, B. Sensory processing abilities and their relation to participation in leisure activities among children

with high-functioning autism spectrum disorder (HFASD). Res. Autism Spectr. Disord. 2010, 4, 746–754. [CrossRef]
20. Reynolds, S.; Bendixen, R.; Lawrence, T.; Lane, S. A pilot study examining activity participation, sensory responsiveness,

and competence in children with high functioning autism spectrum disorder. J. Autism Dev. Disord. 2011, 41, 1496–1501.
[CrossRef] [PubMed]

21. Law, M.; King, G.; Petrenchik, T.; Kertoy, M.; Anaby, D. The assessment of preschool children’s participation: Internal consistency
and construct validity. Phys. Occup. Ther. Pediatr. 2012, 32, 272–287. [CrossRef] [PubMed]

http://doi.org/10.1080/13638490500521303
http://www.ncbi.nlm.nih.gov/pubmed/17050405
http://doi.org/10.1111/dmcn.12932
http://www.ncbi.nlm.nih.gov/pubmed/26411643
http://doi.org/10.1111/dmcn.13237
http://www.ncbi.nlm.nih.gov/pubmed/27640996
http://doi.org/10.2466/pr0.2002.91.3.875
http://www.ncbi.nlm.nih.gov/pubmed/12530738
http://doi.org/10.1177/1053815111430094
http://doi.org/10.1207/s1532480xads1003_5
http://doi.org/10.1007/s10803-008-0617-z
http://www.ncbi.nlm.nih.gov/pubmed/18629623
http://doi.org/10.1016/S0140-6736(13)61539-1
http://doi.org/10.1002/aur.1316
http://doi.org/10.1007/s10803-012-1589-6
http://doi.org/10.1371/journal.pone.0126693
http://www.ncbi.nlm.nih.gov/pubmed/25962175
http://doi.org/10.3928/15394492-20100823-01
http://doi.org/10.4276/030802211X12947686093567
http://doi.org/10.1007/s40489-014-0040-7
http://doi.org/10.5014/ajot.62.5.554
http://doi.org/10.1016/j.rasd.2010.01.015
http://doi.org/10.1007/s10803-010-1173-x
http://www.ncbi.nlm.nih.gov/pubmed/21221753
http://doi.org/10.3109/01942638.2012.662584
http://www.ncbi.nlm.nih.gov/pubmed/22385259


Int. J. Environ. Res. Public Health 2021, 18, 5787 11 of 11

22. Bult, M.K.; Verschuren, O.; Kertoy, M.K.; Lindeman, E.; Jongmans, M.J.; Ketelaar, M. Psychometric Evaluation of the Dutch Version of
the Assessment of Preschool Children’s Participation (APCP): Construct validity and test-retest reliability. Phys. Occup. Ther. Pediatr.
2013, 33, 372–383. [CrossRef] [PubMed]

23. Kang, L.-J.; Hwang, A.-W.; Palisano, R.J.; King, G.A.; Chiarello, L.A.; Chen, C.-L. Validation of the Chinese version of the
assessment of preschool children’s participation for children with physical disabilities. Dev. Neurorehabil. 2017, 20, 266–273.
[CrossRef]

24. Gilboa, Y.; Fuchs, R. Participation patterns of preschool children with intellectual developmental disabilities. OTJR Occup. Particip.
Health 2018, 38, 261–268. [CrossRef] [PubMed]

25. Yee, T.; Magill-Evans, J.; Zwaigenbaum, L.; Sacrey, L.-A.R.; Askari, S.; Anaby, D. Participation measures for preschool children
with autism spectrum disorder: A scoping review. Rev. J. Autism Dev. Disord. 2017, 4, 132–141. [CrossRef]

26. Di Marino, E.; Tremblay, S.; Khetani, M.; Anaby, D. The effect of child, family and environmental factors on the participation of
young children with disabilities. Disabil. Health J. 2018, 11, 36–42. [CrossRef] [PubMed]

27. King, G.; Law, M.; Hurley, P.; Petrenchik, T.; Schwellnus, H. A developmental comparison of the out-of-school recreation and
leisure activity participation of boys and girls with and without physical disabilities. Int. J. Disabil. Dev. Educ. 2010, 57, 77–107.
[CrossRef]

28. Harrop, C.; Green, J.; Hudry, K. Play complexity and toy engagement in preschoolers with autism spectrum disorder: Do girls
and boys differ? Autism 2017, 21, 37–50. [CrossRef] [PubMed]

29. Teng, S.-W.; Yen, C.-F.; Liao, H.-F.; Chang, K.-H.; Chi, W.-C.; Wang, Y.-H.; Liou, T.-H. Evolution of system for disability assessment
based on the International Classification of Functioning, Disability, and Health: A Taiwanese study. J. Formos. Med. Assoc. 2013,
112, 691–698. [CrossRef] [PubMed]

30. Ministry of Health and Welfare. The Classification, Categories, Grades of Disability, and Standards in Disability Evaluation
System. Taiwan. Available online: https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=L0020020 (accessed on 20 April 2021).

31. Chen, K.L.; Hsieh, C.L.; Sheu, C.F.; Hu, F.C.; Tseng, M.H. Reliability and validity of a Chinese version of the pediatric evaluation
of disability inventory in children with cerebral palsy. J. Rehabil. Med. 2009, 41, 273–278. [CrossRef]

32. Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Lawrence Earlbaum Associates: Hillsdale, NJ, USA, 1988.
33. Honey, E.; Leekam, S.; Turner, M.; McConachie, H. Repetitive behavior and play in typically developing children and children

with autism spectrum disorders. J. Autism Dev. Disord. 2007, 37, 1107–1115. [CrossRef]
34. Freeman, S.; Kasari, C. Parent–child interactions in autism: Characteristics of play. Autism 2013, 17, 147–161. [CrossRef]
35. McHale, S.M.; Crouter, A.C.; Tucker, C.J. Free-time activities in middle childhood: Links with adjustment in early adolescence.

Child Dev. 2001, 72, 1764–1778. [CrossRef]
36. Burdette, H.L.; Whitaker, R.C. Resurrecting free play in young children: Looking beyond fitness and fatness to attention, affiliation,

and affect. Arch Pediatr. Adolesc. Med. 2005, 159, 46–50. [CrossRef] [PubMed]
37. McConnell, S.R. Interventions to facilitate social interaction for young children with autism: Review of available research and

recommendations for educational intervention and future research. J. Autism Dev. Disord. 2002, 32, 351–372. [CrossRef] [PubMed]
38. Solish, A.; Perry, A.; Minnes, P. Participation of children with and without disabilities in social, recreational and leisure activities.

Am. J. Intellect. Dev. Disabil. 2010, 23, 226–236. [CrossRef]
39. Bodison, S.C. Developmental Dyspraxia and the Play Skills of Children with Autism. Am. J. Occup. Ther. 2015, 69. [CrossRef]

[PubMed]
40. Adair, B.; Ullenhag, A.; Rosenbaum, P.; Granlund, M.; Keen, D.; Imms, C. Measures used to quantify participation in childhood

disability and their alignment with the family of participation-related constructs: A systematic review. Dev. Med. Child. Neurol.
2018, 60, 1101–1116. [CrossRef] [PubMed]

41. Germani, T.; Zwaigenbaum, L.; Magill-Evans, J.; Hodgetts, S.; Ball, G. Stakeholders’ perspectives on social participation in
preschool children with Autism Spectrum Disorder. Dev. Neurorehabil. 2017, 20, 475–482. [CrossRef] [PubMed]

42. Anaby, D.; Hand, C.; Bradley, L.; Direzze, B.; Forhan, M.; Digiacomo, A.; Law, M. The effect of the environment on participation
of children and youth with disabilities: A scoping review. Disabil. Rehabil. 2013, 35, 1589–1598. [CrossRef] [PubMed]

43. Devenish, B.D.; Sivaratnam, C.; Lindor, E.; Papadopoulos, N.; Wilson, R.; McGillivray, J.; Rinehart, N.J. A brief report: Community
supportiveness may facilitate participation of children with autism spectrum disorder in their community and reduce feelings of
isolation in their caregivers. Front. Psychol. 2020, 11, 3046. [CrossRef] [PubMed]

http://doi.org/10.3109/01942638.2013.764958
http://www.ncbi.nlm.nih.gov/pubmed/23477593
http://doi.org/10.3109/17518423.2016.1158746
http://doi.org/10.1177/1539449218766888
http://www.ncbi.nlm.nih.gov/pubmed/29649939
http://doi.org/10.1007/s40489-017-0102-8
http://doi.org/10.1016/j.dhjo.2017.05.005
http://www.ncbi.nlm.nih.gov/pubmed/28624289
http://doi.org/10.1080/10349120903537988
http://doi.org/10.1177/1362361315622410
http://www.ncbi.nlm.nih.gov/pubmed/26936930
http://doi.org/10.1016/j.jfma.2013.09.007
http://www.ncbi.nlm.nih.gov/pubmed/24099681
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=L0020020
http://doi.org/10.2340/16501977-0319
http://doi.org/10.1007/s10803-006-0253-4
http://doi.org/10.1177/1362361312469269
http://doi.org/10.1111/1467-8624.00377
http://doi.org/10.1001/archpedi.159.1.46
http://www.ncbi.nlm.nih.gov/pubmed/15630057
http://doi.org/10.1023/A:1020537805154
http://www.ncbi.nlm.nih.gov/pubmed/12463515
http://doi.org/10.1111/j.1468-3148.2009.00525.x
http://doi.org/10.5014/ajot.2015.017954
http://www.ncbi.nlm.nih.gov/pubmed/26356662
http://doi.org/10.1111/dmcn.13959
http://www.ncbi.nlm.nih.gov/pubmed/30022476
http://doi.org/10.1080/17518423.2016.1214188
http://www.ncbi.nlm.nih.gov/pubmed/27538030
http://doi.org/10.3109/09638288.2012.748840
http://www.ncbi.nlm.nih.gov/pubmed/23350759
http://doi.org/10.3389/fpsyg.2020.583483
http://www.ncbi.nlm.nih.gov/pubmed/33240173

	Introduction 
	Materials and Methods 
	Participants 
	Instruments 
	Procedure 
	Data Analysis 

	Results 
	Participation Diversity and Intensity of Children with ASD Versus TD 
	Percentage of Children Participating in Individual Activity 

	Discussion 
	Similarities and Differences in Participation Diversity and Intensity 
	Similarities and Differences in Participation in Individual Activity 
	Limitations and Future Directions 
	Implications for Practice 

	Conclusions 
	References

