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Abstract
Children with Autism Spectrum Disorder (ASD) experience unique developmental and social
challenges that place them at increased risk for injury, which can present barriers to participation
in physical activities that are normally a routine part of childhood. These barriers leave children
with ASD at risk of obesity, and increased amounts of sedentary activities; as well as decreased
levels of physical activity and community recreation participation. For parents raising children
living with ASD, finding safe and developmentally appropriate activities for their children to
engage in, can be a significant source of stress. This thesis presents a quantitative exploratory
analysis of data collected from parents (N=69) through the Autism and Developmental Disorders
Lab (ADDL) at Simon Fraser University in 2017. Using statistical methods, this research
increases understanding of factors related to parents’ decisions in providing opportunities for
physical activity whilst balancing risk and safety by investigating the differences/similarities that
exist between parents raising a child living with ASD, and those parents who are raising a child
without ASD. Specifically this analysis explored how a child’s ASD diagnosis, and/or ASD
symptoms impacts parent perceived barriers to activity, child sedentary behavior/screen time,
child physical activity (outside play and activity type), parents’ perceptions of protection from
injury and risk; as well as the impact on parent self-efficacy in balancing their child’s protection
from injury and risk. Results indicated that parents raising a child living with ASD did not differ
significantly in their perceptions of protection from injury and risk, or in their self-efficacy from
parents raising a child without ASD. However, parents report that their child living with ASD
was exceeding recommended daily amounts of sedentary behavior/screen time. In addition,
parents raising a child living with ASD were found to experience significantly more barriers to
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activity participation; and were limited in the types of recreational activities that were available
for their children to participate in.

iv

Lay Summary
The primary goal of this research was to compare parents raising a child living with Autism to
those who are not raising a child with Autism; and explore the impact the presence of an Autism
diagnosis or Autism symptoms has on parents’ confidence and ability to support their child to
participate in safe physical activity, and protect them from injury. This analysis demonstrated the
similarities and differences in parent perspectives on safety and injury prevention, as well as
highlighting the barriers families living with Autism encounter when trying to provide safe
physical activities for their children. The results emphasize the need for diverse inclusive
programming for all children in our communities.
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at SFU in 2017. The quantitative exploratory analysis was conducted by Ms. Erin McFee under
the supervision of Dr. Lise Olsen at UBC Okanagan. Dr. Alison McManus, and Dr. Grace
Iarocci comprise Ms. McFee’s thesis committee and provided guidance and feedback on the
research proposal as well as throughout the research analysis. Dr. Olsen, Dr. McManus and Dr.
Iarocci have reviewed this completed thesis in its entirety. Preliminary findings were presented
in a poster presentation by Erin McFee at The Health and Wellbeing in Children, Youth, and
Adults with Developmental Disabilities Conference in Richmond BC, in November 2018 (cited
below). Ethics approval for this research was obtained through the UBC Okanagan Behavioral
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Chapter 1.0: Introduction
Autism spectrum disorder (ASD), is a neuro-developmental disorder often diagnosed in
childhood that can present social challenges. ASD presents differently in each individual, and
rates of diagnosis are continuing to grow. ASD is more common in males and is not limited by
ethnicity or socioeconomic factors. The Public Health Agency of Canada (PHAC) estimates that
1 in 66 in children between the ages of 5-17 years has ASD (PHAC, 2018). These statistics are
comparable to those found in the United States indicating that 1 in 59 children are affected (Baio,
Wiggins, Christensen, et al., 2018). ASD presentation frequently involves psychosocial and
communication challenges as well as a repetitive focus on a topic or action. ASD can range from
a mild effect where individuals may experience challenges navigating social situations and
communication interactions, and have difficulty developing and maintaining relationships; to
much more severe cases where individuals experience profound cognitive impairment and may
display aggression or self-injurious behaviors. (American Psychiatric Association, 2013; Autism
Canada, 2017; Autism Society of America, 2017).
With respect to their physical health, children with ASD are at significant risk of obesity,
decreased participation in physical activity and increased levels of sedentary time (Feehan,
O’Neil, Abdalla et al., 2012; Healy, Haegele, Grenier and Garcia, 2017). The needs of a child
with ASD are complex. ASD is often accompanied by many behaviors that can result in complex
cognitive, social and physical challenges that make it difficult for children to engage in otherwise
typical childhood activities such as joining an organized group, or playing on a sports team
without support. These factors have been shown to contribute to decreased engagement in
physical activity and excess engagement in screen time and sedentary behaviors (Healy, Haegele,
Grenier and Garcia, 2017; Montes, 2016).
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Parents often assume the role of ‘navigator’ to help anticipate, guide and support their
child in their growth and development (Elder, Kreider, Brasher, & Ansell, 2017). However, due
to the variation in ASD presentation, and individual child needs, parents are often left to navigate
this journey through trial and error; inevitably encountering many challenges and barriers along
the way. In addition to the constant need to negotiate and manage their child’s complex social
and developmental needs, parents are responsible for accessing health care providers and
community services, ensuring children receive developmentally appropriate education, as well as
securing funding for all of these services. Even organizing safe recreation activities for their
child can be a daunting task, as children with ASD have been found to be at an increased risk of
injury requiring medical attention (Kalb, Vasa, Ballard, et al., 2016; McDermott, Zhou and
Mann, 2008). This heightened risk can increase parent concerns related to keeping their child
safe and protecting them from injury (Feehan, O’Neil, Abdalla et al., 2012; Cavalari and
Romanczyk, 2012; Jain, Spencer, Yang et al., 2014).
The psychosocial and physical challenges that accompany an ASD diagnosis have the
potential to place children living with ASD at risk of social isolation, increased sedentary
behaviors and decreased participation in physical activities. Thus, understanding the parent
perspective, and exploring the impact parent experiences and actions may have on achieving a
health goal of providing safe physical activity for their child is important. This focus is also a
necessary component in the development of future research aimed towards providing improved
services, and support for families living with ASD.
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1.1

Definition of Terms
(1) Autism Spectrum Disorder (ASD) is defined as having significant challenges with social
communications and social interaction, and repetitive behaviors or restricted interests.
ASD is often diagnosed in early childhood, and severity is determined by level of
communication impairment and the restrictiveness of repetitive behaviors (American
Psychiatric Association, 2013).
(2) Sedentary behavior includes sitting, lying or reclining in one place for extended periods
of time and engaging in recreational screen based activity time. According to the
Canadian Society for Exercise Physiology (CSEP), sedentary time for children aged 5-17
years should be limited, defined as no more than 2 hours of screen time each day (CSEP,
2016).
(3) Physical activity includes movement of the body that results in increased respiratory and
heart rate, and an increased expenditure of energy. According to the CSEP, Children aged
5-17 years should participate in a minimum of 60 minutes of moderate to vigorous
physical activity each day (CSEP, 2016).
(4) The term ‘parent’ will refer to mothers or fathers, will be interchangeable with
‘caregiver’ and will be inclusive of any primary caregiver for a child.
(5) Self-efficacy is defined as the confidence an individual has to perform a task and obtain a
certain outcome (Bandura, 1977; 2004).
(6) Parent self-efficacy (PSE) is a parent or caregivers’ perception of their own competency
in their role as a parent (Kuhn and Carter, 2006).
(7) Safe physical activity or recreation will refer to participation in physical activity or
recreation without incurring physical or emotional pain, or injury.
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(8) Injury prevention within this study will be defined as the intent to stop or reduce the
chance of unintentional injury to the child (Branche, C., Hyder, A. A., Ozanne-Smith, J.,
Oyebite, K., Bartolomeos, K., & Rivara, F., 2008).
(9) Risk in the context of this analysis is the parent’s perception of an uncertain or
undesirable outcome for the child (Niehues, A. N., Bundy, A., Broom, A., & Tranter, P.,
2016).
1.2

Problem and Significance
Children with ASD encounter unique developmental and social challenges throughout

their childhood. They are at a significant risk for obesity, decreased participation in physical
activity and increased levels of sedentary time (Dreyer, Gillette et al., 2015; Feehan et al, 2012;
Healy, Haegele, Grenier and Garcia, 2017). Research has identified several factors that
contribute to this phenomenon within the ASD population including: decreased engagement in
physical activity that is the result of social, cognitive and physical participation barriers; excess
screen time (Healy, Haegele, Grenier and Garcia, 2017; Montes, 2016); and caregiver concerns
related to safety and injury prevention (Cavalari and Romanczyk, 2012; Feehan et al, 2012; Jain
et. al, 2014). Although there is agreement that children with ASD are at risk for obesity, and
engage in excess screen time, there is a lack of clarity surrounding how children with ASD
compare to their non-ASD more typically developing (TD) peers, and if this population of
children is actually at a higher risk for obesity than children who do not have ASD (Cavalari &
Romanczyk, 2012; Feehan et al, 2012; Montes, 2016). Children with ASD are also at
significantly higher risk of injury requiring medical attention (Kalb, Vasa, Ballard, Woods,
Goldstein and Wilcox, 2016; McDermott and Zhou, 2007), and are as much as three times more
likely to suffer death from accidental injury when compared with their more typically developed
4

peers (Guan and Li, 2017a). To date, ASD research incorporating parent perspectives has
traditionally been focused on mothers as the primary caregiver (Braunstein, Peniston, Perelman,
& Cassano, 2013), and is limited on perspectives of risk and physical activity. Understanding the
similarities and differences between children with ASD and those without, along with the
corresponding perspective of their parents should be an important component of ASD research.
Parents assume the primary responsibility for monitoring and navigating their child’s
health and development whilst weighing potential risks and benefits. This responsibility can be
especially challenging when caring for a child with ASD; and has been shown to have a
significant impact on caregivers’ perceptions of their own competency or parent self-efficacy
(PSE) (Boshoff, Gibbs, Phillips, Wiles and Porter, 2016; Kuhn and Carter, 2006; Weiss, Tint,
Paquette-Smith and Lunsky, 2016). Research has demonstrated that feelings of PSE can be
negatively impacted by multiple factors including barriers to services, immigrant status, child
age, and caregiver burden (Batool and Khurshid, 2015; Weiss, Tint, Paquette-Smith and Lunsky,
2016). Alternatively, feelings of PSE can be increased through caregiver involvement in positive
developmental activities with their child (Kuhn & Carter, 2006). Active participation in safe and
developmentally appropriate recreation and physical activity is an important component of
childhood. Understanding the impact of PSE in families of children with ASD, as it relates
specifically to their child’s participation in these activities is necessary to understand how best to
support this population. This research will aim to further this understanding about parents’ PSE
in relation to physical activities for those raising children with ASD compared to those without
ASD and will seek to illuminate factors that are positively and negatively associated with those
perceptions.
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1.3

Purpose and Objective
This research presents an exploratory analysis of data collected in 2017 through the

Autism and Developmental Disorders Lab (ADDL) led by Dr. Grace Iarocci at Simon Fraser
University (SFU). This was a unique opportunity to explore and understand factors related to
parents’ decisions in providing opportunities for physical activity whilst balancing risk and
safety for their children living with ASD. We explored whether there are challenges related to
supporting child participation in physical activity that are unique to parents of children with
ASD; what role ASD symptoms, and the child’s IQ play; how this impacts parents’ ability to
balance risk and safety for their children; and the role of PSE. The analysis was theoretically
grounded within Social Cognitive Theory (Bandura, 2004) and considered differences and
similarities between parents who have a child with ASD, and those who do not. Data for this
research was collected through surveys completed by parents, as part of a two day Social Science
Camp held at SFU in Burnaby, British Columbia in 2017.
1.4

Potential Contributions
Physical activity plays an important role in physical and psychological growth and

development in children. In Canada, children and youth across the country (including those with
ASD) are exceeding recommended daily levels of recommended sedentary behavior (assessed as
screen time), whilst struggling to meet their recommended daily levels of physical activity
(ParticipACTION, 2018). Children with ASD are amongst those at risk, however there is a lack
of clarity surrounding how children with ASD compare to their more typically developed (TD)
peers. The findings from this analysis provide a unique opportunity to consider the complex
relationships between multiple factors that impact parents raising a child with ASD whilst
comparing and contrasting to parents who are raising TD children. The use of Albert Bandura’s

6

Sociocognitive Causal Framework (2004) as an underlying lens to view the findings illuminate
supports, barriers and contributing factors that can influence parents’ abilities to successfully
manage their child’s physical activity and sedentary behaviors, while still balancing risk and
addressing safety needs. These possibilities for comparison between parent groups are invaluable
and will aid clarification of the unique struggles of families with coping with an ASD diagnosis.
This understanding can inform future services to address identified challenges that are unique to
ASD families, as well as highlighting challenges shared by both ASD and TD families.
1.5

Overview of Thesis
The remainder of this thesis will be outlined in the following manner: a review of current

literature; presentation of the research questions; description of the research methods; research
results; a discussion of the findings, with links to other study findings and theory; and the
conclusion.
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Chapter 2.0: Review of the Literature
The literature review for this research addresses three main areas: (a) Sedentary behavior
in children with Autism; (b) Parent perspectives of safety and injury in children with Autism;
and (c) Parent self-efficacy: raising children with Autism. The structure of this review was
guided by the content of the Health and Wellness Risk Engagement and Protection Survey. This
tool serves as one of the primary sources of data collected for this thesis research and
encompasses measures related to, injury prevention and risk engagement attitudes, parental selfefficacy, sedentary behaviors and participation in organized sport. The Health and Wellness Risk
Engagement and Protection Survey (Appendix A) is an amalgamation of the Health and
Wellness Index for Kelowna Youth created for the study initiated in 2017 by Dr. McManus and
Dr. Lutes; and the Risk Engagement and Protection Survey (Olsen, Ishikawa, Masse, Chan and
Brussoni, 2017) and will be explained in detail within the ‘data collection measures’ section of
this paper. Searched years for the literature review were restricted to 2012-2018 to reflect the
most current understanding of ASD as outlined within the most recent version of the American
Psychiatric Association Diagnostic and statistical manual of mental disorders (DSM-V) (2013).
2.1

Sedentary Behavior in Children with Autism
In the recently published Canadian ParticipACTION Report Card it was noted that more

than one half of Canadian children and youth are exceeding the recommended maximum
amounts of sedentary behavior, defined as no more than two hours of daily screen time
(ParticipACTION, 2018). Only about one third of children and youth in Canada are meeting the
daily recommended level of physical activity, 60-minutes of moderate to vigorous physical
activity a day (ParticipACTION, 2018). Within current literature, research specific to sedentary
behavior and ASD is limited. However, there appears to be agreement that youth with disabilities
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achieve lower levels of physical activity compared to their TD peers. A 2012 US based study
conducted by Obrusnikova and Miccinello with parents raising children with ASD reported that
sedentary behaviors like video games, cards and Lego were preferred amongst children with
ASD, and that often engaging children with ASD to participate in physical activity (PA) outside
of school was challenging. The majority of parents reported their children with ASD were
difficult to engage and motivate to participate in PA, and it required additional time and energy
that parents were unable to provide in addition to the other family and household demands
(Obrusnikova & Miccinello, 2012). Parents of children with ASD who participated in a 2015
study conducted by Must, Phillips, Curtin and Bandini, reported children with ASD experienced
more barriers to PA participation at the child/family, social and community level than their TD
peers. The most commonly reported barrier to PA for children with ASD in this study was family
time constraints (Must, Phillips, Curtin and Bandini, 2015). Further, the authors found a
significant correlation between total number of barriers to PA reported and total weekly screen
time (r = .32, p = .03) (Must, Phillips, Curtin and Bandini, 2015, p. 532). It is important to gain a
better understanding of the impact these reported barriers have on PA outcomes for this
population of children.
The final MeSH search terms utilized in this review of sedentary behavior included:
Autism/ASD/Autism Spectrum Disorder AND sedentary behavior/sedentary behavior AND
children/adolescent/youth/child/teen. Results were restricted to primary peer reviewed studies,
relevant to North American culture, published in English between 2012 through 2018, had an
abstract available, and was accessible via the UBC Okanagan Library. A search across five
databases including (CINAHL, M EDLINE, psychINFO, EMBASE and ERIC), and additional
hand-searching. In many cases results related to sedentary behavior contained additional
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components related to PA which are discussed below. This search resulted in four primary
quantitative research studies.
In the first study, Boddy, Downs, Knowles and Fairclough (2015) report on their cross
sectional observational study exploring play behaviors and physical activity in youth with
intellectual disabilities. In this UK based study, children with intellectual disabilities (ID) wore
accelerometers for 7 days as well as being observed in the school setting during recess. The
children were divided into two groups: ASD, and non-ASD. The initial sample included 70
participants, however only 47% were able to comply with wearing the accelerometers for the
prescribed time; which resulted in a small sample for the analysis (n=34) (Boddy, Downs &
Fairclough, 2015). The authors found that across both groups, less than one quarter of children
achieved the recommended 60 min per day of moderate to vigorous physical activity, and argued
that this was not enough to benefit their health (Boddy, Downs & Fairclough, 2015, p. 161). No
significant differences were noted in amounts of sedentary time or physical activity time between
the ASD and non-ASD groups of children with ID. Although, the authors did identify that none
of the children in the study were observed playing in large group activities during recess at
school, a finding they believed was unique to ID. These findings are of interest because the
authors also noted that time spent in smaller size groups was found to positively correlate with
amounts of sedentary time (i.e. standing) so that children could socialize with their peers (r = .54,
p < 0.01) (Boddy, Downs & Fairclough, 2015, p. 163). However, the ASD group within this ID
study, was found to be active independently during recess and appeared to avoid standing still.
The authors argued this was likely related to the challenges the ASD group may have had with
social interactions, and suggested that these children were being physically active at recess in-
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place of socializing with peers (Boddy, Downs & Fairclough, 2015, p. 164). Although the
findings from this study are interesting, they were limited by its small sample size.
Loubenius–Palmer, Sjoqvist, Hurtig-Wennlof and Lunqvist (2018) conducted a crosssectional epidemiological study in Sweden, where accelerometers were utilized to assess
physical activity and sedentary time in youth with disabilities. In this study, youth between the
ages of 7-20 years with disabilities (n=102), were compared to typically developed (TD) youth
ages 8-16 years (n=800) (Loubenius–Palmer, Sjoqvist, Hurtig-Wennlof & Lunqvist, 2018). The
group of youth with disabilities were then further separated into four groups: physical and visual
impairments; intellectual disabilities (which also included some youth with ASD); ASD; and
hearing impairments. Each group was compared to the group TD youth across three categories
including: habitual physical activity, sedentary time and meeting physical activity requirements.
Study findings indicated all four groups of youth with disabilities had significantly lower than
average time participating in physical activity, and significantly more sedentary time compared
to the TD group (Loubenius–Palmer, Sjoqvist, Hurtig-Wennlof & Lunqvist, 2018). In addition,
sedentary time increased with age within the TD group, as well as in the groups of youth with
intellectual disabilities (some of whom had ASD) and hearing impairments (Loubenius–Palmer,
Sjoqvist, Hurtig-Wennlof & Lunqvist, 2018). This research utilized a convenience sample, and
was limited in that it did not account for secondary diagnoses. Youth with ASD were included in
both the ASD group as well as comprising a significant component of the group with intellectual
disabilities, making it difficult to ascertain intellectual disability and ASD specific outcomes.
Bandini, Gleason, Curtin, Lividini, Anderson, Cermark et al. (2013) published a crosssectional study of physical activity between children with ASD (n=53) and TD children (n=58)
in the United States. The study was comprised of two data sources: accelerometer monitoring of
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the children; and parent-report of child activity questionnaires. Wherever possible, questionnaire
responses were compared to actual accelerometer data collected on the child, adding to the
reliability of the questionnaire findings (Bandini, Gleason, Curtin, Lividini, Anderson, Cermark
et al., 2013). The results revealed similar levels of physical activity between the two groups,
however the intensity of the activity varied with 43% of TD children achieving equal to or
greater than 60 minutes of daily physical activity compared only 23% of children with ASD
(Bandini, Gleason, Curtin, Lividini, Anderson, Cermark et al., 2013, p.49). A notable finding
within this study was that although accelerometer data showed similar physical activity levels in
both groups, the parent-reports from the ASD group contradicted the measurements, with parents
reporting less physical activity than recorded (Bandini, Gleason, Curtin, Lividini, Anderson,
Cermark et al., 2013). The authors hypothesized this finding may be result of parents not
recognizing all movement as physical activity, and may discount common characteristics of ASD
as movement (i.e. pacing) because they occur during sedentary activities like watching television
(Bandini, Gleason, Curtin, Lividini, Anderson, Cermark et al., 2013). Additional results from this
study related to sedentary behavior were published in a second article by Must, Phillips, Curtin,
Anderson, Maslin, Lividini and Bandini (2014). Within the sedentary component of the study, a
positive correlation was identified for the ASD group, between age and weekend screen time
(Must, Phillips, Curtin, Anderson et al., 2014, p. 379). In addition, rates of sedentary behaviors
including television, computer and total screen time was significantly higher in the ASD group
when compared to their TD peers (Must, Phillips, Curtin, Anderson et al., 2014, p. 381).
Montes (2016) conducted an analysis of interview data collected over the telephone from
parents as part of the 2011/12 United States National Survey of Children’s Health. The
researchers assessed differences between two groups children between the ages of 6-17 years

12

without ASD (n=64163), and children aged 6-17 with ASD (n=1393). The majority of children
represented in the study (both ASD and non-ASD) were found to exceed daily screen-time
recommendations (Montes, 2016). However, specific findings in Montes’s research related to
children with ASD and screen time contradicted that of Must, Phillips, Curtin, Anderson et al.
(2014) as Montes was unable to identify a significant difference in the amount of screen-based
activities when comparing the two groups of children. Usage was found to be similar regardless
of the presence of an ASD diagnosis (Montes, 2016, p. 126). A strength of this study was the
large sample size. However, it is important to consider that the findings were obtained through
parent report, which may limit the accuracy of the data, something noted by Bandini and
colleagues (2013).
Despite this literature search being focused on sedentary behavior, the resulting articles
often incorporated monitoring physical activity, with the use of accelerometer data (Boddy,
Downs & Fairclough, 2015; Loubenius–Palmer, Sjoqvist, Hurtig-Wennlof & Lunqvist, 2018;
Bandini, Gleason, Curtin, Lividini, Anderson, Cermark et al., 2013). Although tracking physical
activity with accelerometers is valuable, the parent role has been shown to be integral in
promoting and supporting children with physical and intellectual disabilities to participate in
physical activity (Shields & Synnot, 2016). Thus, increasing understanding of the parent
perspective as it relates to physical activity and sedentary behavior in children with ASD would
add depth to this body of evidence. ASD is unique in that there is not a ‘standard presentation’,
and can be influenced by factors such as co-occurring medical conditions, socio-economic status
and family dynamics. For this reason, additional research is required that includes families living
with ASD from a variety of backgrounds to more accurately represent the variance of ASD
symptom presentation. In addition to the need for additional research, it is also necessary to
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provide clarity in defining what constitutes sedentary behavior; and whether standard parameters
surrounding amount and quality of movement that define physical activity should be applied to
this unique population of children.
2.2 Parent Perspectives of Safety and Injury in Children with Autism
Current research related to safety and raising children with Autism is also limited and
findings specific to ASD are mixed. There is epidemiological evidence that indicates children
and youth with ASD are at increased risk of injury requiring treatment or hospitalization (Kalb,
Vasa, Ballard, Woods, Goldstein and Wilcox, 2016; McDermott, Zhou and Mann, 2016).
However in 2014 Jain, Spencer, Yang, Kelly, Newschaffer, et al., published a large retrospective
observational study utilizing a random sample to compare injuries in children with ASD to those
children without. The authors determined that on the surface children with ASD had a higher rate
of injury than children without ASD however, once adjustment was made for co-occurring
diagnoses within the population the rate of injury dropped dramatically. The findings showed
that a co-occurring diagnosis (i.e. attention deficit hyperactivity disorder (ADHD)) in addition to
the ASD, increased the risk of injury to the child, rather than simply the ASD diagnosis on its
own (Jain, Spencer, Yang, Kelly, Newschaffer, et al., 2014). In contrast, a large epidemiological
study conducted by Guan and Li in 2017 found that death from unintentional injury occurs
approximately three times more often in the ASD population compared to non-ASD with
drowning, suffocation and asphyxiation is the leading causes of death by unintentional injury in
children with ASD under the age of 15 years old and accounting for more than 76% of cases
(Guan and Li, 2017a).
Clearly, serious injuries are an important issue for children with ASD, but the role and
perspectives of parents about these safety issues are not as clear. For this literature review on the
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parental role, MeSH search terms utilized included: Autism/ASD/Autism Spectrum Disorder
AND safety AND parents. Initially, the search included the MeSH term ‘injury prevention’, but
was found to be too specific and did not produce useable results, so the broader term ‘safety’ was
used in its place. Although findings were still quite limited, they were applicable to the topic.
Results were restricted to primary peer reviewed studies, that offered a parent perspective,
relevant to North American culture, published in English, between the years 2012 – 2018, had an
abstract available, and was accessible via the UBC Okanagan Library. A search across five
databases including (CINAHL, MEDLINE, psychINFO, EMBASE and ERIC), in addition to
hand-searching, yielded three studies (two quantitative and one qualitative) that met the search
criteria, focusing on parent perspectives.
The first study by Bonander, Beckman, Janson and Jernbro (2016) reported similar
findings in their survey based study to that of Jain et al. (2014). Findings indicated that an ASD
diagnosis did not account for a higher risk of injury (Bonander, Beckman, Janson & Jernbro,
2016). In this study researchers explored both ADHD and ASD with respect to risk of injury.
Data was collected through two cross sectional samples of children: the School Health Database
in Sweden, which includes information collected from physical examinations, parent surveys,
and child interviews are conducted as part routine health screening conducted on school age
children (n=18416); and through results from a “Swedish National Survey on children’s
experiences” (n=3198) (Bonander, Beckman, Janson & Jernbro, 2016, p. 50). Diagnoses of
ADHD and ASD were compared to TD control groups. The findings indicated that children with
ADHD had 57% higher risk of injury when compared to children with ASD (Bonander,
Beckman, Janson and Jernbro, 2016, p. 53). Similar to the study conducted by Jain et al (2014),
the authors clarified that it was important to note their findings also indicated correlation and not
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causation (Bonander, Beckman, Janson and Jernbro, 2016). Further, the authors acknowledged
that previous evidence has indicated that youth with ASD are at increased risk of death from
accidental injury, however these findings were not reflected in this sample of school children
(Bonander, Beckman, Janson and Jernbro, 2016, p. 54)
In another recent study, researchers from the United States conducted a multi-site case
control study comparing children with ASD, to children with non-ASD developmental delay, and
children from the general population. Data was primarily collected from parents through
telephone or in-person interviews (DiGuiseppi, Levy, Sabourin, Soke, Rosenberg et al., 2017).
Findings showed that children with a diagnosis of ASD (n=693) did not have a significantly
higher rate of medically attended injury when compared with the control group comprised of a
general population children (n=883). However, they did have a 30% increased risk (odds ratio
1.30) of medically attended injury when compared with children non-ASD developmental delays
and disorders (n=676) (DiGuiseppi et al., 2017). It is important to note that DiGuiseppi et al.
(2017) did not account for the presence of co-occurring attention deficit disorders which has
been shown in previous studies to be a key indicator in increased rate of injury (Jain et al., 2014;
Bonander, Beckman, Janson & Jernbro’s 2016). In addition, the authors note that the variation in
findings could also be related to a variance in the perception of risk and level of supervision, or
threshold to seek care in parents of the ASD group versus the non-ASD group with
developmental delay. Also of note is lack of fathers’ perspective as 99% of the parents reporting
on injury in this study were mothers (DiGuiseppi, Levy, Sabourin, Soke, Rosenberg, et al.,
2017).
Finally, Hoogsteen and Woodgate explored the safety perspectives of families living with
ASD through a rural lens (2013). This phenomenological qualitative study utilized a convenience
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sample of parents (n=28); comprised mostly of mothers (twenty four mothers, and four fathers)
living in Canadian rural communities. The findings indicated that although families in these
communities sometimes felt isolated from supports and services, including respite and education,
they also felt their children with ASD were safer in rural communities due to less traffic hazards
and increased familiarity of community members with their child (Hoogsteen, and Woodgate,
2013). Hoogsteen and Woodgate (2013) also noted that factors such as small class sizes and
consistent classmates were seen as protective factors for children with ASD in rural schools.
Earlier studies have emphasized the increased risk of mortality from accidental injuries
sustained by children with ASD (Guan & Li, 2007). Although, current literature related to
parental perspectives on safety and unintentional injury when raising children with ASD is very
limited. Parents raising children with disabilities have shown differing attitudes toward accepted
levels of safety and risk. In some cases parents raising a child with a disability have been shown
to believe their child is at increased risk of injury. Specifically, parents have increased concerns
related to their child’s lack of understanding of their physical and social environment; and as
result, parents increase their level of supervision of the child as a means of protective injury
prevention (Olsen, Kruse, Miller, & Brussoni, 2016). However, this increased level of protection
can also leave parents of children with disabilities at risk of underestimating their child’s ability
to cope (both physically and psychologically) in challenging or unfamiliar situations. As result,
parents may over protect their child with disabilities (Ozhek, 2008). Additional exploration of
how parental attitudes towards safety and risk for children with neuro-developmental challenges
such as ASD is warranted. Additional research exploring the variety of ASD symptom
presentation, as well as co-occurring conditions with ASD is also needed, to truly clarify safety
and risk as it relates to ASD specifically and identify the role conditions like ADHD play (Jain et
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al., 2014; Bonander, Beckman, Janson & Jernbro, 2016; DiGuiseppi, Levy, Sabourin, Soke,
Rosenberg, et al., 2017). Although necessary, it is important to recognize how challenging it
would be to achieve this, given the unique presentation of ASD symptoms for each child.
2.3 Parent Self-efficacy: Raising Children with Autism
Existing research on parent self-efficacy (PSE) specifically as it relates to parenting
children with Autism is extremely limited, which confirms the timeliness of this research. The
search terms utilized included Autism/ASD/Autism Spectrum Disorder AND self-efficacy AND
parents. Findings were limited to primary peer reviewed studies, published in English between
2012 – 2018, with abstract available, and accessible via the UBC Okanagan Library. Only those
studies relevant to the North American context were included. A search across five databases
including (CINAHL, MEDLINE, psychINFO, EMBASE and ERIC) yielded limited results. Two
relevant reviews were also identified during the search (Bonis and Sawin, 2016; Boshoff, Gibbs,
Phillips, Wiles and Porter, 2016), and these further confirmed the limited resources available on
this subject. Hand searching of references within those reviews was also carried out. This search
strategy yielded five primary studies (four quantitative and one qualitative) that met the search
criteria.
Benson 2016 carried out a prospective longitudinal seven-year study with families living
with ASD that investigated links between parent’s social network characteristics, their cognitive
resources (including PSE) and their psychological adjustment. The study findings indicated that
mothers (n = 110) of children with ASD experienced increased levels of anxiety, stress and
depression however, there was significant variation in their ability to cope, with social networks
found to play a valuable role in PSE. Specifically, the amount of contact a mother had with her
social network as well as the level of emotional support that network provided for the mother
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predicted the level of PSE she experienced. Further, Benson (2016) also noted that maternal
depression decreased, and feelings of psychological wellbeing increased over the course of
seven-year study. The authors argued that maternal confidence likely increases over time as
mothers adjust to their child’s ASD diagnosis (Benson, 2016, p. 1710). Limitations to Benson’s
study were that participants were limited to mothers, who were primarily Caucasian, married and
well educated.
In 2017, Chong and Kua published a Singapore based, qualitative investigation exploring
PSE in parents of children with ASD, and found similar results to Benson (2016). Within their
small qualitative study, Chong and Kua (2017) interviewed mothers (n=10), and explored the
relevance of Bandura’s 1997 Social Cognitive Theory for PSE among parents of children with
ASD. The authors determined that ‘mastery’ was the most significant determinant of PSE for
mothers in their study (Chong & Kua, 2017). PSE is often at its lowest at the time of diagnosis,
when parents are experiencing a steep learning curve. Over time, mothers come to know their
children and their ASD diagnosis well, and develop an acceptance of who their child is and their
challenges. This aligns with Benson’s (2016) findings. Despite the similarity to Benson’s (2016)
findings, there were several limitations to the generalizability of Chong and Kua’s (2017)
research. Specifically, the study was very small; and mothers that participated in the study were
primarily middle-class and selected as a convenient sample by their child’s special-needs school
because they displayed high levels of self-efficacy and optimism. These mothers were already
well supported and actively engaged in their child’s learning and development.
In another qualitative study, García-López, Sarriá, and Pozo (2016) collected data from a
convenience sample of couples (n=76 dyads) living in Spain who were co-habiting biological
parents raising children with ASD, and explored the impacts of PSE through an ‘actor-partner

19

independence model’ (García-López, Sarriá, & Pozo, 2016). This model “places emphasis on
examining self and partner personal characteristics as predictors of both negative and positive
personal outcomes” (García-López, Sarriá, and Pozo 2016, p. 2387). Couples were recruited
through a variety of sources including hospital, an Autism specific school and a professional
association of Autism. Participants were asked to complete a series of behavioral and
psychological questionnaires independently at home. Data from the questionnaires were loaded
into two databases to compare outcomes separately for individuals and for couples (GarcíaLópez, Sarriá, & Pozo, 2016).Findings indicated that children with a diagnosis of ASD
influenced family dynamics as well as being influenced by the family dynamics (García-López,
Sarriá, & Pozo, 2016, p. 2395). Further, PSE played a significant role in in parenting a child with
ASD. High levels of PSE predicted decreased levels of parent stress and anxiety and increased
levels of well-being (García-López, Sarriá, & Pozo, 2016). García-López, Sarriá, & Pozo’s study
(2016) was unique in that they looked at mothers and fathers individually as well as part of
dyads. Within their sample, mothers were more stressed than fathers; and further, that fathers’
anxiety was directly linked to the mothers’ level of self-efficacy. Mothers’ feelings of strength
and family closeness were positively correlated with PSE, control and well-being whereas
fathers indicated decreased feelings of stress and anxiety when their partner demonstrated or
perceived increased feelings of PSE (García-López, Sarriá, & Pozo, 2016). Similar to previously
discussed studies by Benson (2016) and Chong and Kua (2017), these findings also indicated
that parents experienced an increased level of stress at the time of their child’s diagnosis which
improved over time.
May, Fletcher, Dempsey and Newman’s 2015 research was a quantitative cross-sectional
cohort study conducted in Australia that explored PSE, parent stress and parenting quality within
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co-parenting using equation modeling via a survey administered to mothers and fathers (n=152)
recruited through schools and services that support children with ASD in New South Wales.
Similar to findings of García-López, Sarriá, and Pozo, 2016) parents in this study reported high
levels of stress raising children with ASD, with mothers demonstrating higher levels of parenting
stress than fathers (May, Fletcher, Dempsey & Newman, 2015). The authors determined that
within the sample there was a moderate to strong negative correlation between quality of the coparenting relationship and parent stress (May, Fletcher, Dempsey & Newman, 2015). The
authors note that although they found correlation, but were not able to determine causation due to
the cross sectional nature of the research (May, Fletcher, Dempsey & Newman, 2015).
Luque Salas, Yáñez Rodríguez, Tabernero Urbieta, and Cuadrado’s (2017) quantitative
study conducted in Spain included a sample of mothers and fathers raising children with Autism
(n=129). Although the focus of the study was primarily life satisfaction, PSE was an important
independent variable that was utilized throughout. Parents were recruited via a mental health unit
in Spain; and were recommended to the study by specialists treating their children. Once
enrolled, participants completed three questionnaires on life satisfaction, coping strategies and
self-efficacy. Study findings indicated that fathers had higher levels of PSE than mothers, and
that there was a positive correlation between high feelings of PSE in parents (both mothers and
fathers) and life satisfaction. PSE was also found to have a positive correlation with problem
solving, and cognitive restructuring for both parents. Fathers specifically were noted to also have
a positive correlation between PSE, social support and problem avoidance. Negative correlations
were found for both mothers and fathers between PSE and self-criticism, wishful thinking and
social withdrawal. In addition, a negative correlation was found in fathers between PSE and
expressing emotions (Luque Salas, Yáñez Rodríguez, Tabernero Urbieta, & Cuadrado, 2017. The
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study also included the development of regression models. When the data was separated by
parent gender, the model showed that level of PSE was found to most accurately explain life
satisfaction in mothers raising children with ASD; whereas fathers’ life satisfaction was best
explained not by PSE but rather, by their ability to problem solve (Luque Salas, Yáñez
Rodríguez, Tabernero Urbieta, & Cuadrado, 2017). Another notable finding was that parents
accessed fewer social supports as they aged, and their feelings of PSE and life satisfaction
declined as their children aged. Although, the authors did not hypothesize why this phenomenon
occurred (Luque Salas, Yáñez Rodríguez, Tabernero Urbieta, & Cuadrado, 2017). This is
contradictory to the findings of Benson (2016), Chong and Kua (2017) and García-López, Sarriá,
and Pozo (2016) who determined that PSE increases over time, as the parent becomes more
familiar with their child’s diagnosis and their individual needs.
As evidenced by the presented literature, research related to PSE in parents raising
children with ASD is limited. Amongst the studies reviewed, findings were consistent in
showing that parents of children diagnosed with ASD are under increased levels of stress due to
the emotional and behavioral challenges that accompany this diagnosis (Benson, 2016; Chong &
Kua, 2017; García-López, Sarriá, & Pozo, 2016; May, Fletcher, Dempsey & Newman, 2015;
Luque Salas, Yáñez Rodríguez, Tabernero Urbieta, & Cuadrado, 2017). However, there were
conflicting findings about whether PSE increased or decreased over time. In addition, there is a
consistent focus on mother’s assuming the primary caregiving role for the child. As result,
studies primarily focus on PSE of mothers or mother/father dyads with the latter showing some
differences between mothers and fathers in variables that correlate with PSE. There appears to
be an absence of research that focuses solely on the PSE of fathers or alternative parenting
dyads, along with an absence of research focusing on PSE and safety and risk concepts.
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2.4 Summary of Literature Review
When exploring sedentary behavior and physical activity, it is clear that current evidence
focuses more on the use of physical measurement of activity or sedentary behavior. However,
these methods my not accurately align with ASD and the variability of the symptom
presentation. As was reported in many of the studies, it was difficult to attain high levels of
subject compliance wearing traditional measurement devices (Boddy, Downs & Fairclough,
2015; Loubenius–Palmer, Sjoqvist, Hurtig-Wennlof & Lunqvist, 2018; Bandini, Gleason, Curtin,
Lividini, Anderson, Cermark et al., 2013). Further, it is necessary to consider whether
restricting the measure to ‘moderate to vigorous’ physical activity is appropriate for children
with ASD, especially if current evidence demonstrates this population of children is active
independently at a lower level of exertion (Bandini, Gleason, Curtin, Lividini, Anderson,
Cermark et al., 2013; Boddy, Downs & Fairclough, 2015). Children with ASD are often not
comfortable participating in large group environments at recess or playing team sports, yet this is
where they would be most likely to achieve a higher level of physical activity (Boddy, Downs &
Fairclough, 2015; Loubenius–Palmer, Sjoqvist, Hurtig-Wennlof & Lunqvist, 2018). Additional
research is needed to incorporate a larger sample of children with ASD from different
backgrounds, who present with a variety of symptoms to more accurately represent activity and
sedentary behavior patterns in children with ASD (Boddy, Downs & Fairclough, 2015) as well as
specifically exploring the impact of intellectual disabilities (Loubenius–Palmer, Sjoqvist, HurtigWennlof & Lunqvist, 2018).
Earlier studies have emphasized the increased risk of mortality from accidental injuries
sustained by children with ASD (Guan & Li, 2007), and therefore considerations related to safety
are imperative when looking to decrease sedentary behavior and increase participation in
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physical activities for an at risk population. This includes a need for better understandings about
the role of parent attitudes related to protecting their children from injury and promoting their
engagement with risky or challenging physical activities. As with sedentary behavior, additional
work exploring the variety of ASD symptom presentation, as well as the impact of co-occurring
conditions (i.e. ADHD) is needed to clarify their impact on safety and injury risk (Jain et al.,
2014; Bonander, Beckman, Janson & Jernbro, 2016; DiGuiseppi, Levy, Sabourin, Soke,
Rosenberg, et al., 2017).
Parents of children diagnosed with ASD experience increased stress levels due to the
many challenges that accompany this diagnosis (Benson, 2016; Chong & Kua, 2017; GarcíaLópez, Sarriá, & Pozo, 2016; May, Fletcher, Dempsey & Newman, 2015; Luque Salas, Yáñez
Rodríguez, Tabernero Urbieta, & Cuadrado, 2017) and current research indicates that PSE is an
important component in navigating raising a child with ASD. The majority of the findings
indicated that PSE increases over time (Benson, 2016; Chong & Kua, 2017; García-López,
Sarriá, & Pozo, 2016), and that PSE improved when parents had a support network or a
supportive co-parent (Benson, 2016; García-López, Sarriá, & Pozo, 2016; May, Fletcher,
Dempsey & Newman, 2015). Parent reported high levels of PSE was associated with lower
reports of stress and anxiety (García-López, Sarriá, & Pozo, 2016) and higher levels of life
satisfaction (Luque Salas, Yáñez Rodríguez, Tabernero Urbieta, and Cuadrado, 2017). Across
this research, there is a consistent focus on mother’s assuming the primary caregiving role for the
child. As result, studies primarily focus on PSE of mothers or mother/father dyads.
As evidenced by the presented literature, findings on parent factors related to sedentary
behavior, safety and self-efficacy in parents raising children with ASD is limited. Current
perspectives from caregivers are also dominated by a maternal or maternal/paternal couple
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viewpoint. Research reporting the single father’s perspective or alternative parenting dyads (e.g.
same sex couples) is lacking. Furthermore, the variety of symptom presentation appears to be
challenging in ASD research due to the overlap and lack of clarity of influencing factors; it is
difficult to determine which factor leads to a specific behavior. The limitations of current
evidence only serves to illuminate the importance and timeliness of this research.
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Chapter 3.0: Research Questions
This study was theoretically grounded within Social Cognitive Theory (Bandura 1977,
Bandura 2004), and was specifically guided by the Sociocognitive Causal Model published by
Albert Bandura in 2004 and presented in figure 1 (Bandura, 2004, p.146). This model provided a
lens to explore relationships between variables linked to parent experiences of caring for a child
with ASD, with the goal of providing them with opportunities for safe recreation and physical
activity. Based on current literature about parent perception and self-efficacy as it relates to the
complexities of raising a child with ASD, Bandura’s model (2004) was an appropriate model to
utilize as it incorporates both the psychosocial and physical barriers and facilitators, as well as
accounting for a parent’s self-efficacy, and how the relationships between these factors impact
behavior change and the achievement of health goals. The model provided an overarching
theoretical guide to consider how parent self-efficacy, parent perception of protection from
injury, risk engagement, and perceived barriers to child’s activity are impacted by the child’s
Autism symptoms and can be conceptualized using the self-efficacy model.

Figure 1. Sociocognitive Causal Model (Bandura, 2004).
Specific research questions and hypotheses were guided by Bandura’s Sociocognitive
Causal model (2004) and include:
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Research Question 1. What differences/similarities exist between the sample population of
parents who are raising a child with ASD, and those parents who are raising a child without
ASD?
We hypothesized that:
a) Parents raising a child with ASD would differ from those who are not in reports of:
barriers to activity, sedentary behavior/screen time, outside time and type of child activity
participation.
b) Parents raising a child with ASD would differ in their attitudes towards injury protection
and risk, with higher total protection from injury scores, lower total risk engagement
scores and poorer scores in parent self-efficacy in their confidence to balance their child’s
protection from injury with risk engagement.
Research Question 2. How does a child’s ASD diagnosis, and/or ASD symptoms, impact the
parent’s perceived barriers to activity, child sedentary behavior/screen time, child physical
activity (outside play and activity type), parents’ perceptions of protection from injury and risk;
and what is the impact on parent self-efficacy in balancing their child’s protection from injury
and risk?
We hypothesized that:
a) There is a positive relationship between the Autism symptoms as indexed by the Autism
Quotient and parent perceived barriers to activity, and levels of sedentary behavior/screen
time, and parent attitude to protection from injury.
b) there is an inverse relationship between the Autism symptoms as indexed by the Autism
Quotient and reported levels of child’s physical activity (including outside play and
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activity type); as well as parent attitudes toward risk engagement and parent self-efficacy
in their ability to balance injury prevention and risk.
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Chapter 4.0: Methods

4.1

Context
Since 2012, Dr. Grace Iarocci, and the Autism and Developmental Disorders Lab

research team at Simon Fraser University (SFU) have hosted an annual Social Science Camp for
children with Autism spectrum disorder (ASD). Parents of children between the ages of 7-12
years, both with and without a diagnosis of ASD are encouraged to register. During the two-day
camps, children and parents participate in fun, educational activities and contribute to research
(http://Autismlab.psyc.sfu.ca/Camp2018). Data for this analysis was collected as part of the
larger ‘Social Attention in Autism Study’ led by Dr. Iarocci during the 2017 two- day Social
Science Camp held onsite at SFU in Burnaby, British Columbia on two consecutive Saturdays
(July 15 & 22, 2017). Measures presented in this thesis include those we chose to include in the
2017 study, as well as those from the larger ‘Social Attention in Autism Study’ led by Dr.
Iarocci.
4.2

Study Design and Participants
The larger Autism study is a cross-sectional study comprised of a survey administered to

parents, alongside direct measures obtained from children attending the camp. Data were
collected from parents (N=69) who attended the 2017 Social Science Camp, held at SFU in
Burnaby, BC. The first Saturday (July 15, 2017) was held for parents and their children without
ASD (n=37 parent/child dyads; child IQ score range 84 – 135, mean 107 (SD = 12.62); child AQ
score range 6 - 32, mean 17, (SD = 6.67)). The second session (July 22, 2017) was held for
parents and their children with ASD (n=32 parent/child dyads; child IQ score range 59-138,
mean 101 (SD = 17.42); child AQ score range 19-48, mean 33 (SD = 5.53)). Families were
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recruited through a variety of methods by the SFU research team. Initially, a recruitment email
was distributed to newsletter subscribers of the Autism and Developmental Disorders Lab, as
well as advertising through provincial Autism community networks and contact with schools that
support children with developmental disabilities. Families participating in the second Saturday
ASD camp were required to provide a copy of confirmation of their child’s diagnosis from a
medical practitioner. Children who were unable to participate in camp activities independent of
their parent(s) due to being non-verbal; requiring 1:1 supervision to participate; or being unable
to toilet independently were excluded from the camp.
4.3

Study Procedures and Measurement Tools
Parents completed the ‘Health and Wellness Risk Engagement and Protection Survey’

(HWREPS) (see Appendix A) and a Family Demographic questionnaire (see Appendix B) either
online prior to the start of camp, or in person on the morning of the camp during the initial
session. Child measures of child intelligence quotient (IQ) scores (Wechsler abbreviated
Intelligence Scale (WASI-II, 1999), and total child Autism quotient (AQ) scores (Baron-Cohen,
Wheelwright, Skinner, Martin, & Clubley, 2001) were collected from the children by ADDL
research staff during the camps.
Not all components of the HWREPS survey are presented in this thesis, as the research
focus for this analysis was limited to parent factors related to physical activity in children with
ASD. The variables used for this study consisted of: the total child IQ score; the total child AQ
score and six parent responses taken from the Family Demographics tool (including relationship
to child of parent completing the form, age of child, gender of child, parent marital status,
estimated family income and caregiver education level). In addition, seven total scores and single
question responses were taken from the HWREPS from the following categories: (a) screen
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time/sedentary time, (b) outside time, (c) participation in organized activity, (d) protection from
injury score, (e) risk engagement score, (f) Self-efficacy related to balancing injury prevention
and risk engagement and, and (g) barriers to activity.
The HWREPS was the primary source of data collected from parents. HWREPS is
comprised of 35 questions, and is an amalgamation of previously used tools: International Study
of Childhood Obesity, Lifestyle and the Environment (ISCOLE) (Katzmarzyk et al., 2013), and
the Risk Engagement and Protection Survey (REPS) (Olsen, Ishikawa, Masse, Chan and
Brussoni, 2017). Questions 1 through 17 of the HWREPS were guided in their development by
ISCOLE (Katzmarzyk et al., 2013) and the Center for Disease Control (CDC) Health-related
Quality of Life Index (HRQOL) (https://www.cdc.gov/hrqol/index.htm, retrieved December 21,
2018). ISCOLE was a well-known large global, cross sectional study which collected data from
6000 ten year old children across 12 countries, that explored the relationship between lifestyle
and obesity and how that relationship is impacted by behavior, physical environment, social
environment and policy; as well as variations between countries (Katzmarzyk et al., 2013).
ISCOLE is a compilation of multiple validated measurement tools. The lifestyle and behavior
measurements used within ISCOLE were relevant to the HWREPS. ISCOLE utilized US Based
Risk and Behavior Surveillance System (YRBSS) (U.S. Centers for Disease Control and
Prevention, 2012) as a measurement tool to explore health risk behaviors in youth. The most
recent test-retest reliability study on the administration of this tool was conducted in 1999 with
4619 high school students over two points in time two weeks apart. Kappa measures the amount
of agreement between the two instruments whilst also accounting for chance (Pallant, p. 227,
2017). A Kappa value of .5 = moderate agreement; Kappa value of .7 = good agreement; and
Kappa values above .8 indicate very good agreement (Peat, p. 228, 2001). In the YRBSS,
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questions with a Kappa measure of agreement <61% or that had significantly different
prevalence estimates for time one and time two were removed from all future versions of the tool
to ensure reliability (Centers for Disease Control and Prevention (CDC) et al., 2013). The overall
validity of the YRBSS tool has not been assessed (Centers for Disease Control and Prevention
(CDC) et al., 2013). HWREPS questions 1-17 were also previously tested with different school
aged children participating in the Health and Wellness Index for Kelowna Youth study initiated
in 2017 by Dr. McManus and Dr. Lutes.
Questions 18 through 32, as well as questions 34 and 35 of the HWREPS were obtained
from the REPS. The REPS tool was developed and tested initially with a sample 302 fathers
attending an emergency department in British Columbia with their children, and was
subsequently tested with a sample of 264 mothers also attending emergency with their children at
the same hospital. Factor analysis was carried out separately with both fathers and mothers
samples and showed that parents conceptualized protecting their children from injury and
encouraging their engagement with risk as two distinct concepts. (Olsen, et al., 2017; Olsen et
al., submitted 2019). The REPS tool has also been utilized as a component of the New Zealand
State of Play Survey conducted with more than 2000 parents. The state of play survey was a
cross-sectional survey of parent attitudes towards their children participating in risky play
(Jelleyman, Mcphee, Brussoni, Bundy, & Duncan, 2019).
Cronbach’s alpha is a statistical test that measures the internal consistency and interrelatedness of questions. An acceptable range for Cronbach’s alpha is 0.7 – 0.9 (Tavakol &
Dennick, 2011). Questions #18 – 25 of the HWREPS were taken from the REPS tool and inform
the protection from injury score. These questions were tested and the resulting factor was a
Cronbach’s alpha of 0.75 (Olsen, Ishikawa, Masse, Chan, Brussoni, p. 3, 2017). Questions #26 –
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31 of the HWREPS were also taken from the REPS tool and inform the risk engagement score.
These questions were tested as well, and the resulting factor was a Cronbach’s alpha of 0.77
(Olsen, Ishikawa, Masse, Chan, Brussoni, p. 3, 2017). The correlation between the concepts of
protection from injury and risk engagement was evaluated and found to be low and not
significant (r = -.24, p = .07) which confirmed that these concepts are not related and can be
evaluated separately (Olsen, Ishikawa, Masse, Chan, Brussoni, p. 3, 2017).
Questions 33a through 33e of the HWREPS related to parental perceived barriers for
their child’s participation in activity. These questions were developed and added to the HWREPS
for use in the 2017 SFU camp by Dr. Iarocci, Dr. Olsen and Dr. McManus.
Intelligence quotient and Autism quotient. In addition to HWREPS, intelligence
quotient (IQ) and Autism quotient (AQ) measures were collected from every child who
participated in the camp, and total IQ and AQ scores were supplied by the ADDL research team
for the purpose of this analysis. Child IQ scores were obtained using results from the widely
recognized Wechsler Abbreviated Scale of Intelligence (WASI IQ) (Wechsler, 1999). The
calculation of this score is an important component of Autism research where children with ASD
are being compared to TD children. Children with ASD will have varying strengths and
weaknesses in cognitive executive functioning levels however, the collection of a total IQ score
will aid to identify if the children with ASD are cognitively comparable on average to their TD
peers (Russo et al., 2007). A total Autism quotient score was obtained using results from the
Autism Spectrum Quotient (AQ) (Baron-Cohen, Wheelwright, Skinner, Martin, and Clubley,
2001). This tool assessed for the presence of autistic traits across five domains including:
communication, social, imagination, local details and attention switching (Baron-Cohen et al.,
2001). Scores greater than 32 (out of a possible 50) on the AQ have been found to indicate a
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strong presence of traits consistent with ASD (Baron-cohen et al., 2001). Although not a
diagnostic measure, this 50 question screening tool is widely available online and recognized as
a reliable tool to identify the level of autistic traits in individuals of average intelligence levels.
Test-retest reliability of the AQ was assessed and found to be stable and strongly correlated (r =
.7, p = .002) when tests were administered two weeks apart (Baron-Cohen et al., p. 11, 2001).
Internal consistency with items across the five domains were all found to be moderate to high
using Cronbach’s alpha (Communication = .65; Social, = .77; Imagination = .65; Local Details =
.63; Attention Switching = .67) (Baron-Cohen et al., p. 11, 2001).
The final source of data collection used in this analysis is the Family Demographics form
(Appendix B). This tool was created by the ADDL research team and is utilized for all their
annual camps.
4.4

Ethics and Data Management
Initial ethical approval for the original 2017 SFU Social Attention Autism study was

obtained through the SFU Research Ethics Board. Ethical approval for the subset of the data used
in this thesis research was obtained through the UBC Okanagan Research Ethics Board. The
subset of data from the 2017 SFU Social Attention Autism study was obtained using a secure,
file transfer protocol. The data was provided in a de-identified format that did not include any
personal identifiers. The data was stored on a secure UBC Okanagan network server only
accessible by authorized data users: Dr. Lise Olsen, Dr. Alison McManus and MSN student, Ms.
Erin McFee. Any paper copies related to the raw data or analysis files were stored in locked file
cabinet in the School of Nursing Research Office at UBC Okanagan.
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4.5

Data Analysis
Data analysis was conducted using SPSS software Version 25, and guided by the research

questions outlined earlier in this paper in section 3.0.
Parents were enrolled into the ASD or non-ASD group according to their child’s diagnosis
of ASD, which was confirmed from a medical provider prior to attending the camp session. For
the analyses, each case was labelled in SPSS as belonging to either the ASD or non-ASD group.
Total AQ and IQ scores were collected from children to demonstrate the differences and
similarities that existed between the two groups, this data was examined for normal distribution,
and then independent t-tests were conducted to compare means between the two groups.
Demographic characteristics. An initial descriptive analysis was conducted on all
demographic and study variables included in the analysis to provide an overview, identify any
errors and confirm normality of distribution of the data collected from both groups of parents
(those caring for children diagnosed with ASD and those parents caring for children without ASD).
This component of the analysis incorporated the use of measures of central tendency. Specifically,
frequencies were checked (including both mode and percentiles) for categorical variables
measured at the nominal or ordinal level including: diagnostic group, sex of child, parent marital
status, family income, mother’s education and father’s education. Mean and standard deviation
were calculated for the continuous ratio level variables of age of child, as well as child AQ and IQ
scores. Both mean and standard deviation were calculated for continuous variables. In addition,
continuous variables were assessed for normality using the Kolmogorov-Smirnov statistic to
identify if non-parametric tests should be reported.

35

HWREPS variables. Some variables within the HWREPS required the calculation of a
total score. The make-up of the total score measurement for variables collected from the HWREPS
is outlined below in table 1.
Table 1. HWREPS Variables
Variable description

Comprised of …

Level of measure

Child’s average daily
screen time/sedentary
time

Total score of questions
#1-3 and 6-8; divided by 7

Interval; 7 point Likert scales used
for individual questions (none to 5
hours or more).

Child’s average
weekday time spent
outside
Child’s participation in
organized activity

Total score of questions #4
and 5; divided by 5

Interval; 7 point Likert scales used
for individual questions (none to 5
hours or more).
nominal

Total protection from
injury score

Total score of questions
#18 - 25

Total risk engagement
score

Total score of questions
#26 - 31

Parent self-efficacy in
balancing risk and
protection from injury

Single question #32

Total perceived barriers
to activity

Total score of four
questions #33a-33d

Question #9

Interval; 7 point Likert scales used
for individual questions (#18-23 very
strongly disagree to very strongly
agree, and #24-25 never to all of the
time).
Interval; 7 point Likert scales used
for individual questions (very
strongly disagree to very strongly
agree).
Interval level
7 point Likert scale (not at all
confident to completely confident).
Interval; 7 point Likert scale used for
individual questions (very strongly
disagree to very strongly agree).

Note. See appendix A for survey questions
Research question 1. After the initial descriptive analyses were complete, inferential
statistical analyses, guided by the hypotheses, were conducted to aid in drawing conclusions
about the differences and similarities that exist between the two populations of parents. Variables
used in these analyses included: perceived barriers to activity, sedentary behavior/screen time,
outside time and activity participation; as well as in comparing parent attitudes to total protection
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from injury, total risk engagement and parents’ level of self-efficacy to balance protection and
risk. Independent t tests were conducted to compare means on normally distributed continuous
interval and ratio level data including sedentary behavior/screen time scores and Mann-Whitney
U tests were utilized as the non-parametric alternative to compare means of continuous data that
were not normally distributed including time spent outside, protection from injury scores, risk
engagement scores, parents’ self-efficacy score in balancing protection from injury and risk
engagement, and barriers to activity.
A Chi-square test for independence was utilized to compare the proportions of ASD and
non-ASD groups in relation to their participation in the following activities: ‘dance/martial arts’,
‘art/music’, ‘sports teams’ and ‘no participation in the listed activities’. Where Chi-square tests
were used, Fisher’s exact test was reported in situations where the frequency was <5; and the
more conservative Yates continuity correction was reported in cases where only two categories
in a 2x2 cross tabulation were compared (Pallant, p. 218, 2016).
Research question 2. Once comparison between the ASD and TD groups was complete.
Additional analyses focusing on the presence of ASD symptoms represented by the AQ score
were conducted utilizing the entire sample (N = 69). Initially, the strength and direction of
relationships between the ratio level AQ score and parent reported barriers to activity were
explored using Spearman’s rho correlation coefficient.
In an effort to conduct additional investigations using child’s AQ score as an independent
variable, total child AQ scores (initially a continuous ratio level variable) was recoded as three
category (binned) ordinal variable. Ranges for these categories were selected initially to provide
a category that was limited to individuals with clinically significant autistic traits as outlined by
(Baron-Cohen et al., 2001), as well as providing an even distribution for analysis. The new
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variable was utilized across the entire sample (N = 69) and the resulting categories for the new
variable included ‘high’, with scores > 32 (n = 22); ‘moderate’, with scores between 20 -31(n =
22); and ‘low’ including scores < 19 (n = 25). This recoded variable was utilized to investigate
the hypothesis that a positive relationship existed between AQ scores and barriers to activity,
amounts of sedentary/screen time and protection from injury; as well as an inverse relationship
between AQ scores and outside time, risk engagement scores and levels of parent self-efficacy to
balance risk and injury prevention. A series of one-way analysis of variance (ANOVA) tests
were run with this recoded binned AQ score as the independent variable and the parent reported
total barriers to activity, measures of sedentary behavior/screen time, physical activity (including
outside play and activity type) and total protection from injury, risk engagement, and parent selfefficacy balancing injury and risk as dependent outcome variables.
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Chapter 5.0: Results
5.1

Demographic Characteristics
The total case sample used in this analysis (N = 69) included parents with a TD child (n =

37) and parents raising a child with ASD (n = 32). Parent groups were split by their child’s
diagnosis, and frequencies were calculated for categorical demographic variables measured at the
nominal or ordinal level including: diagnostic group, sex of child, parent marital status, family
income, mother’s education and father’s education. In addition, means and standard deviations
were calculated for interval and ratio level variables including: age of child, child AQ score and
child IQ score (see Table 2). Total AQ and IQ scores collected from children were split by
diagnostic group for analysis to demonstrate the differences and similarities that existed between
the groups. An independent samples t-test revealed a significant difference in AQ scores was
found between the TD group (M = 16.57, SD = 6.669) and the ASD group (M = 33.13, SD =
5.534); t(67) = -11.116, p = .000, two tailed. The magnitude of the differences in the means
(mean difference = -16.557, 95% CI: -19.530 to -13.584) was very large (eta squared = 0.65) and
calculated as per guidelines outlined by Cohen (1988).
An independent samples t-test was also conducted to compare the total IQ scores of
children in the TD group compared to the ASD group. It is important to note, that some children
were unable to complete the IQ tool due to language and communication barriers. Of those
children that were able to participate (TD, n = 36; ASD, n = 28) no significant difference in total
IQ scores was found in the TD group (M = 107.36, SD = 12.622) compared to the ASD group (M
= 101.00, SD = 17.423); t(62) = 1.694, p = .95, two tailed. The magnitude of the difference in
means (mean difference = 6.361, 95% CI: -1.146 to 13.868) was small (eta squared = 0.04)
(Cohen, 1988). As all subjects (including those missing an IQ score) had a total AQ score, and

39

the focus of this exploratory research was an ASD diagnosis or the presence of ASD symptoms,
all analyses were run using the entire sample (TD, n = 37; ASD, n = 32). To assess whether
inclusion of the 5 cases with missing IQ scores, impacted the analysis results, all statistical tests
were double checked and re-run using the smaller sample sizes (TD, n = 36; ASD, n = 28) that
resulted when cases without IQ scores were removed. In the event that the difference in sample
size was found to impact the significance of the test results, the variation was reported with the
test.
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Table 2. Family Demographics
Family Demographics

Child
Child age in years (n=69)
AQ (n=69)
IQ (n=64)
Parent completing form
(n=69)
Mother/Grandmother
Father
Marital status (n=69)
Single
Married
Divorced
Separated
Family income (n=69)
Less than $20,000
$20-49,999
$50-79,999
$80-109,000
$110-140,000
Greater than $140,000
*Missing data
Mother Education (n=69)
High school
Professional diploma
University degree
Graduate degree
Other
*Missing data
Father Education (n=69)
High school
Professional diploma
University degree
Graduate degree
Other
*Missing data

TD (n=37)
Female
n=10
Mean
SD
9.59
1.68
14.70
8.45
111.70 9.84
f
%

Male
n=27
Mean
9.50
17.26
105.69
f

7
3

70.0
30.0

9

90.0

1

10.0

3
4
2

30.0
40.0
20.0

1

10.0

3
4
2

30.0
40.0
20.0

1

10.0

SD
1.66
5.92
13.33
%

ASD (n=32)
Female
n=8
Mean
SD
11.15
1.84
33.12
4.97
106.29 13.34
f
%

Male
n=24
Mean
9.50
33.13
99.24
f

SD
1.87
5.81
18.53
%

22
5

81.5
18.5

6
2

75.0
25.0

21
3

87.5
12.5

1
24
2

3.7
88.9
7.4

2
6

25.0
75.0

20
3
1

83.3
12.5
4.2

2
3
8
9
2
3

7.4
11.1
29.6
33.3
7.4
11.1

1
1
2

12.5
12.5
25.0

3
1

37.5
12.5

3
6
5
3
7

12.5
25.0
20.8
12.5
29.2

3
3
14
3
1

12.5
12.5
58.3
12.5
4.2

4
5
6
8

16.7
20.8
25
33.3

1

4.2

9
8
9
1

33.3
29.6
33.3
3.7

3
4
2

30.0
40.0
20.0

5
10
9

18.5
37.0
33.3

1

10.0

3

11.1

2
4
1

25.0
50.0
12.5

1

12.5

1
2
2
1
1
1

12.5
25.0
25.0
12.5
12.5
12.5
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5.2

Research Question 1
The purpose of the inferential analysis was to identify differences and similarities that

existed between the two populations of parents (those raising a child with ASD, and those
parents raising a child without ASD). The independent t-test and Mann-Whitney U test were
utilized to compare means for continuous variables. The groups of parents were found to be
similar. Differences in parent reports of their children’s sedentary behaviors and physical activity
were explored by diagnostic group. An independent samples t-test was conducted to compare the
reported total daily average screen time. There was no significant difference in scores for TD (M
= 3.4672, SD = 1.26601) and ASD groups (M = 3.4911, SD = 1.00423; t (67) = -0.086, p = .932.
The magnitude of the difference in means (mean difference = -0.024, 95% CI: -0.579 to 0.531)
was very small (eta squared = 0.000) (Cohen, 1988). Reported averages of time spent outside on
a school day between the diagnostic groups was not found to be normally distributed, as result a
Mann-Whitney U test was utilized as a non-parametric alternative to compare means between the
groups. This test revealed no significant difference in total time spent outside on a school day
between diagnostic groups of ASD (Md = 1.8, n = 32) and TD (Md = 1.8, n = 37), U = 549.5, z =
-0.53, p = .600, r = .06. Mann-Whitney U tests also revealed no significant difference in parent’s
total protection from injury score between ASD group (Md = 34.0, n = 30) and TD group (Md =
40.0, n = 36), U = 449.00, z = -1.17, p = .240, r = -0.11; or for parent’s total risk engagement
scores between ASD group (Md = 33.0, n = 32) or TD group (Md = 34.0, n = 37), U = 583.00, z
= -0.11, p = .914, r = -0.01. In addition, a Mann-Whitney U test also did not reveal a significant
difference in parents’ self-efficacy in their ability to balance risk and protection for their child,
between the ASD group (Md = 5.0, n = 31) and TD group (Md = 5.0, n = 37), U = 528.00, z = 0.584, p = .559, r = -0.07. However, a Mann-Whitney U test did reveal a very significant
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difference with large effect (Cohen 1988) in parent’s perceived total barriers to participation in
activities between the ASD group (Md = 16.5, n = 32) and the TD group (Md = 8.0 , n = 37), U =
194.50, z = -4.81, p = .000, r = -0.58. The significance of this finding was not impacted when the
test was re-run using the smaller sample (table 3). Figure 2 presents a visual representation of the
mean individual barriers to activity assessed in the parent groups that were included in the
analysis, and comprised the total barriers score. Cases falling outside of the bars in the TD chart
are likely not outliers, rather they represent normal variations in child motor coordination skill
development.
A Chi-square test for independence was utilized to compare distribution between nominal
and ordinal level variables including ASD diagnosis, and activity participation. As all Chi-square
tests for independence in this analysis utilized a 2 x 2 cross-tabulation, the more conservative
Yates’ Continuity Correction result was reported (Pallant, 2016). A Chi-square test for
independence indicated no significant association between ASD diagnosis and participation in
dance or martial arts, x2 (1, n = 69) = 3.39, p = .066, phi = .25 or participation in art or music, x2
(1, n = 69) = 2.30, p = .130, phi = .21. However, A Chi-square test for independence did indicate
a significant association with medium effect size (Cohen, 1988) between ASD diagnosis and
participation in sports teams, x2 (1, n = 69) = 13.65, p = .000, phi = .47; 31.3% of parents of a
child with ASD reported their child had participated in team sports compared to 78.4% of parents
of a TD child. Further, a Chi-square test for independence indicated a significant association with
medium effect (Cohen, 1988) between ASD diagnosis and absence of participation in any
organized activities over the past 12 months (sports teams, dance/martial arts, or art/music), x2
(1, n = 69) = 5.02, p = .025, phi = -0.31; 28.1% of parents reported their child with ASD
participated in ‘no’ organized activity, compared to only 5.4% of the TD group (table 4). It
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should be noted that this test was found not to be significant when it was re-run with the smaller
sample. However, four of the five cases that were removed were from the ASD group, x2 (1, n =
64) = 2.32, p = 0.128, phi = -0.238; which resulted in 21.4% of parents reported their child with
ASD participated in ‘no’ organized activity, compared to only 5.6% of the TD group. The results
in terms of statistical significance for the other Chi-square tests remained the same (table 5).
Table 3. Mann-Whitney U tests: Total barriers to activity
Mann-Whitney U tests: Total barriers to activity
N = 69
N = 64 (re-run)
n
Md
U
z
p
n
Md
32
16.5 194.5 -4.81 .000** ASD
28
16.0
ASD
37
8.0
36
8.0
TD
TD
Note. ** significant at < 0.01

U
z
166.5 -4.6

p
.000**

Figure 2. Barriers to activity by diagnostic group
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Table 4. Results of Chi-square: Activity participation
Results of x2 (N = 69)
Activity Participation

TD
(n = 37)
78.4%

x2 statistic

p value

Sports Teams

ASD
(n = 32)
31.3%

13.65

0.000**

Dance / Martial Arts
Art / Music

21.9%
43.8%

45.9%
64.9%

3.39
2.30

0.066 (NS)
0.130 (NS)

5.02

0.025 *

None
28.1%
5.4%
Note. * significant at < 0.05, ** significant at < 0.01
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Table 5. Results of Chi-square: Activity participation (re-run)
Results of x2 (re-run) (N = 64)
Activity Participation

TD
(n = 36)
77.8%

x2 statistic

p value

Sports Teams

ASD
(n = 28)
32.1%

11.64

0.001**

Dance / Martial Arts
Art / Music

21.4%
50.0%

44.4%
63.9%

2.75
0.74

0.097 (NS)
0.389 (NS)

2.32

0.128 (NS)

None
21.4%
5.6%
Note. * significant at < 0.05, ** significant at < 0.01

5.3

Research Question 2
Additional tests were conducted with the complete sample of participants (N=69). The

relationship between total AQ score in its ratio form and Total Barriers to Activity score across
all parents was investigated using correlation. Preliminary analyses were performed to assess for
violations of the assumptions of normality, linearity and homoscedasticity. The variable total
barriers to activity was found to not be normally distributed so Spearman’s Rho was reported.
There was a strong positive and statistically significant correlation between the two variables, ρ
= 0.54, n = 69, p = .000 with high AQ scores associated with higher levels of parent perceived
barriers to activity. Total child AQ scores helps to explain 29.4% of the variance in parent total
barriers to activity scores. The significance of this finding did not change when the test was rerun with the smaller sample as illustrated in table 6 below.
Table 6. Spearman Correlation: Total AQ and total barriers to activity
Spearman Rho – Total AQ and Total Barriers to Activity
M(SD)
r
N = 69
24.25(10.33)
0.544
N = 64 (re-run)
23.64(10.05)
0.538
Note. * significant at < .05, ** significant at < .01

sig
.000**
.000**
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The impact of ASD symptoms on key dependent variables was explored further using a
recoded total AQ score. Total AQ was recoded into a three category ordinal (binned) variable:
High with scores > 32 (n = 22); Moderate, with scores between 20 -31(n = 22); and Low
including scores < 19 (n = 25)) to identify relationships that existed as result of ASD
characteristics rather than simply by diagnostic group. A one-way between groups analysis of
variance (ANOVA) was conducted to explore the impact of the recoded total AQ score (binned)
on the dependent variables: Total barriers to activity, total average daily screen time, average
weekday time spent outside, total protection from injury score, total risk engagement score and
parent self-efficacy in balancing their child’s protection from injury and risk engagement. The
bulk of these tests yielded insignificant results at the p < .05 level including: total average daily
screen time F(2, 66) = 0.441, p = .645; total average weekday time spent outside F(2, 66) =
0.033, p = .968; total protection from injury score F(2, 63) = 0.876, p = .421; total risk
engagement score F(2, 66) = 2.611, p = .081; and parent self-efficacy in balancing their child’s
protection from injury and risk engagement F(2, 65) = 2.489, p = .091. However, the one-way
ANOVA conducted to explore the relationship between total AQ groupings on total barriers to
activity did produce a statistically significant result at the p < 0.01 level, F (2, 66) = 12.076, p =
.000 as shown in table 7. The actual difference in mean scores was very large. The effect size,
calculated using eta squared, was 0.3. Post-hoc comparisons using Tukey HSD test indicated that
the mean score for total barriers to activity in the high scoring AQ group (M = 17.14, SD = 5.77)
was significantly different from both the medium group (M = 12.82, SD = 6.25) and the low
group (M = 8.76, SD = 5.50). This test was also re-run using the smaller sample, and results
remained significant (table 8).
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Table 7. ANOVA
ANOVA – 3 Grouping AQ with Total Barriers to Activity
ANOVA

Post Hoc testing

AQ group

M(SD)

F

Sig

Tukey HSD

Mean diff.

Sig

Low (n = 25)

8.76(5.50)

12.076 .000**

High/Mod

4.32

.044*

Moderate (n = 22) 12.82(6.25)

Mod/Low

4.06

.052 NS

High (n = 22)

High/Low

8.38

.000**

17.14(5.77)

Note. * Significant at < .05, ** Significant at < .01

Table 8. ANOVA (re-run)
ANOVA (re-run) – 3 Grouping AQ with Total Barriers to Activity
ANOVA
Post Hoc testing
AQ group
M(SD)
F
Sig
Tukey HSD Mean diff.
Low (n = 24)
8.42(5.34)
10.18
.000**
Moderate (n = 22) 12.82(6.25)
High (n = 18)
16.44(5.69)
Note. * Significant at < .05, ** Significant at < .01

High/Mod
Mod/Low
High/Low

3.63
4.40
8.03

Sig
.126 NS
.032*
.000**
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Chapter 6.0: Discussion
This study represents an exploratory analysis of data reflecting the perspectives of
parents raising children with ASD, and provides a rare opportunity to compare and contrast those
findings to parents raising a TD child. Prior to conducting the study we consulted available
literature and had hypothesized that parents raising a child with ASD would differ significantly
from parents raising a child without ASD in reports of: barriers to activity, child sedentary
behavior/screen time, child outside time and type of child activity participation. Specifically, we
hypothesized that the child’s ASD diagnosis or presence of ASD symptoms would result in
positive relationships with barriers to activity, levels of sedentary behavior/screen time, and
negative or inverse relationship with child physical activity (including outside play and activity
type). In addition, we hypothesized a positive relationship with ASD and parent attitude toward
protection from injury and a negative or inverse relationship between ASD and parent attitude
toward risk engagement and PSE in their ability to balance the two.
ASD and the relationship to PA. After careful review of the results, we found very few
differences in parent-reported levels of child sedentary behavior, screen time and outside time,
regardless of the presence of an ASD diagnosis or ASD symptoms. These findings are aligned
with those of Bandini, Gleason, Curtin et al. (2013), as well as those of Montes (2016) who also
presented parent report data, and found that most children were exceeding the recommended
amounts of sedentary time with no differences found for those with an ASD diagnosis. These
researchers also reported that while PA levels were comparable for children with and without
ASD the PA participation among children with ASD occurred at lower levels of intensity
(Bandini, Gleason, Curtin et al., 2013; Montes, 2016).
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Although the lack of difference in PA levels between groups is some-what reassuring, the
challenge remains that regardless of ASD diagnosis, children are struggling to meet the
recommended requirements of daily PA. Unfortunately, we were limited in the PA data that was
collected in this study, and were unable to clarify the quality or intensity of the physical activity
of the children in our sample participated in. This would be important information to collect in
future studies, especially given that previous evidence has found the presence of an ASD
diagnosis can influence the level of intensity of the physical activity the child chooses to engage
in (Bandini, Gleason, Curtin et al., 2013; Boddy, Downs & Fairclough, 2015). Children with ID
have been shown to have a preference for smaller group activities, and choose to avoid large
group play (Boddy, Downs & Fairclough, 2015). Small group participation by children with ID
has been found by other researchers to be negatively correlated with sedentary time, such that
children with ID who participated in higher levels of small group participation engaged in lower
levels of sedentary behavior (Boddy, Downs & Fairclough, 2015). It is difficult to say if this
phenomenon is reflected within our study sample, because the ASD group within our study
encompassed children within a moderate IQ range making it more challenging to estimate the
impact of ID. However, parents raising a child with ASD did report a significantly lower level of
sports team participation (a large group physical activity). This potential link further highlights
the need for additional research. Future studies related to PA in children living with ASD could
shift the focus from large group high intensity PA like sport teams, to lower or moderate
intensity, small group or individual PA. Data collection tools could include options for less
structured PA activities like skipping, hopscotch, or other small-group playground games.
ASD and barriers to activity. Parents raising children with ASD are under significant
pressure and time constraints to accommodate all of the ‘important interventions’ needed to
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support their child’s development (i.e. therapies and behavioral support). We hypothesized that
the child’s ASD diagnosis or presence of ASD symptoms would demonstrate a positive
relationship with barriers to activity. This hypothesis was supported by the findings. We
determined that similar to earlier findings (Obrusnikova & Miccincello, 2012; Must, Phillips,
Curtin & Bandini, 2015), the parent group raising children with an ASD diagnosis reported
encountering a significantly larger number of barriers to their child participating in activity than
the parents raising a child without ASD (Figure 2). These barriers were also likely to have been
reflected in the large number of children who did not participate in any organized activity within
the ASD group. In spite of the increased level of barriers identified, our findings did not
corroborate a positive relationship between total barriers to activity and higher sedentary
behavior/screen time for children with ASD as has been noted in earlier research (Must, Phillips,
Curtin and Bandini, 2015). However, this analysis was limited by the specific type of organized
activities included in the survey. It would be an interesting direction for future research to
explore if activity engagement levels would change for a physical activity that provided a clear
and measurable benefit for their child i.e. the water safety skills gained as result of participation
in swimming lessons. The ability to swim and develop water safety skills has been shown to be a
major concern for parents raising children with ASD, especially given that drowning is a
significant cause of death resulting from accidental injury in this population (Guan & Li, 2017a;
Guan & Li, 2017b). It would also be interesting to explore how parents weigh the importance of
the activity against the potential barriers they / their child will encounter. Specifically, if the
activity will directly support the child’s safety, education, or challenging social behavior, are
parents more willing to navigate the barriers?
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ASD and parent attitudes towards protection and risk. We had hypothesized that the
parents raising children with ASD would measure higher in their total protection from injury
scores, and lower in total risk engagement scores; as previous evidence had indicated that
children with ASD are at higher risk of serious injury than their TD peers (Kalb, Vasa, Ballard,
Woods, Goldstein and Wilcox, 2016; McDermott and Zhou, 2007). In addition, prior research
had also indicated that parents raising children living with disabilities also had tendencies to
overprotect children from harm (Olsen et al., 2016; Ozhek, 2008). As such, we had anticipated
parents in the ASD group would display lower overall scores in PSE in their confidence to
balance their child’s protection from injury with risk engagement. This was not found to be the
case. Parents raising a child with ASD who participated in this study were found to score
similarly to parents raising a TD child both in their attitudes towards injury protection and risk,
and in their PSE in balancing both. These findings were also very similar when comparing across
low, medium and high AQ scores. Although, this finding was surprising, it is possible that it is a
result of the level of contact and/or supervision children with ASD receive from their parents. An
altered accepted level of supervision for children with ASD is a phenomenon that has been
studied by Cavalari and Romanczyk (2012). Parents raising a child living with ASD have been
found to anticipate the child’s increased risk of injury and provide additional supervision for the
child. This level of supervision then becomes normalized for the parent (Cavalari & Romanczyk,
2012a; Cavalari & Romanczyk, 2012b). Similar findings have been noted when children with
physical and intellectual disabilities (Olsen, Kruse, Miller & Brussoni, 2016; Ozhek, 2008). This
concept of increased supervision or an increased level of protection in parents raising a child
with ASD would be interesting to explore further, and could provide insight into the explanation
for levels of PSE and parents feeling more confident in their ability to balance injury prevention
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and risk. One possible direction for future research in this area may be to explore differences and
similarities in parent attitudes towards risk and safety when they are simultaneously raising ASD
and TD siblings.
6.1

Links to Theory
This analysis was theoretically grounded in Albert Bandura’s Social Cognitive Theory

(Bandura 1977, Bandura 2004), and was specifically guided by his Sociocognitive Causal Model
published in 2004. This model was presented earlier in this paper in figure 1 and served as a lens
to generate understanding of the parent experience of trying to engage their child living with
ASD in safe physical activities and recreation; as well as a means to compare that experience to
parents raising a more TD child. It was interesting to find that the parent groups in this study did
not differ significantly in their attitudes towards protection from injury or risk engagement, or in
their feelings of self-efficacy surrounding their ability to balance the two. In spite of the parent
groups having several similarities, parents raising children with an ASD diagnosis or with the
presence of ASD symptoms differed in two key areas: the amount of barriers they experience
when trying to support their children to engage in recreation and PA; and the large amount of
children with ASD who were not participating in any organized activities. When these variations
are applied Bandura’s sociocognitive causal model (2004) they allude to impediments parents
encounter as result of sociostructural factors. Bandura (2004) indicated that sociostructural
factors can serve as facilitators or impediments to achieving a health goal; and these factors can
occur at the personal / situational level or at the larger health systems level. Within this study, the
similarities and differences between the parent groups indicate that families living with ASD
face impediments to their children participating in safe PA and recreation that cannot be solely
controlled by the parents. These impediments are likely related to health system barriers such as
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a lack of inclusive programming, potentially due to a lack of community education and
resources. Regardless of the source, it is reasonable to assume that these impediments make it
more challenging for parents raising children with ASD to attain a goal of providing
opportunities for safe PA for their children.
Although this was a unique way to apply Bandura’s Sociocognitive Causal model (2004)
it provided an interesting theoretical perspective to conceptualize the parent experience. It
highlighted the need for consultation that engages families living with ASD, along with
community recreation leaders to help identify possible interventions that could help to increase
inclusive accessible programming and reduce barriers to participation so that parents can achieve
the goal of safe physical activity and recreation participation for all children regardless of the
presence of ASD symptoms.
6.2

Future Directions for Research
The findings listed above are important to acknowledge when considering directions for

future research. Moving forward, it would be valuable to explore if similar participation
discrepancies exist in small group organized physical activity. Specifically looking at activities
that may also incorporate a developmental safety skill component such as the water safety
knowledge and skills gained from swimming lessons; or the ability to explore physical safety
limits in a parkour class that can be transferred to the local playground. In addition, it would be
beneficial to explore if the PA of children with ASD should be measured at the same moderate to
vigorous level as their TD peers as recommended by current guidelines (ParticipACTION,
2018). This level of exertion is one that often accompanies large group organized activities (i.e.
sports teams), and may be counterintuitive to the way children with ASD engage in PA. Perhaps
being physically active at a reduced intensity for a longer duration would be a more accurate
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measure of physical health for this population. Further, additional exploration is required
surrounding perceptions of injury prevention and risk, and resulting feelings of PSE in balancing
the two. The HWREPS survey included in this analysis incorporated one specific measurement
of this (HWREPS question #32) however it would be interesting to make a deeper dive into the
phenomenon of an altered level of supervision by parents raising children with ASD (Cavalari
and Romanczyk, 2012); and if parents raising children living with ASD are similar to other
parents raising a child with disabilities and maintain stronger feelings protection for their child
(Olsen et al., 2016; Ozhek, 2008).
6.3

Limitations
Although this analysis increases our knowledge about parent factors that impact

participation in physical activity when raising a child with ASD, there were some limitation that
should be considered. ASD presentation is very broad and symptoms can vary drastically in
severity and presentation especially when they are impacted by co-occurring health, environment
and psychosocial conditions. For these reasons it is very difficult to clearly define a ‘typical ASD
presentation’. As result, the sample included in this study may be at risk for sampling bias, and
may limit the generalizability of these results. Parents included in this sample were required to be
raising a child with ASD of average IQ, in an effort to accurately compare them to their TD
peers. However, this restriction may exclude parents raising children with ASD who have more
profound intellectual and physical disabilities. In addition, the parents that participated in this
study were already linked with sources of education and supportive resources (as this was the
means for recruitment). Therefore, families living with ASD who may be not as well connected,
and might not have had the opportunity to respond and be included in this sample. Finally, the
Social Science Camp is held at SFU, in an urban center. Families living outside Burnaby, BC
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who did not have the financial means or physical ability to travel to the camp, or families living
in outlying rural communities may have been excluded and not represented.
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Chapter 7.0: Conclusion
This research provided valuable insight into the factors that impact parents in their
efforts to support their child’s participation in safe physical activity and recreation. Prior to
beginning this analysis we had understood that children with ASD were at risk for being drawn
to sedentary behaviors, as well as decreased participation in physical activity. It was reassuring
to find that the groups in this study did not differ significantly in their levels of sedentary
behavior / screen time and physical activity. However both groups of children were equally
exceeding the daily recommendations for sedentary behavior as reported by their parents. In
addition, both groups of parents appeared to accept similar levels of risk engagement, and injury
prevention for their children, as well as demonstrating similar feelings of PSE in their ability to
balance this.
We were able to identify significant differences in the type of activity children with ASD
were participating, with far fewer participating in organized team sports when compared to their
TD peers. In addition, there was a significantly larger number of children with ASD who were
reported to be participating in no organized activities when compared with their TD peers. These
findings were supported by the ASD group also reporting having encountered a significantly
higher number of barriers to their child participating in organized activities. Likely, these
barriers cannot solely be addressed by parents alone, and require support and intervention from
community organizations, recreation providers and government at the regional, provincial and
federal levels to improve resources to support and develop more inclusive programming.
In future, it is imperative to engage families living with ASD, along with community
recreation leaders and policy makers to identify possible interventions that can increase inclusive
and accessible programming, and reduce barriers to participation as result of ASD symptoms. It
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is imperative that all parents have access to appropriate programming and supports so they can
achieve the goal of providing safe physical activity and recreation participation for their children
regardless of the presence of ASD symptoms.
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