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Abstract

:

This study evaluated the influence of activity preference and involvement on season completion in a community-based football program for children with and without neurodevelopmental disorders. Caregivers (n = 1428) of 1529 children aged 4 to 17 (M = 7.27, SD = 1.85), with (n = 175) and without (n = 1354) neurodevelopmental disorders who were currently participating or had previously participated in a group-based NAB AFL Auskick football program completed an online survey. The survey collected information on their child’s completion of any attempted seasons of the football program, level of involvement during the sessions and preference for football over other sports and activities. Eighty percent of children with a neurodevelopmental diagnosis had completed all seasons of Auskick, compared with 93% of children without a neurodevelopmental diagnosis. Results indicated that children with neurodevelopmental disorders (n = 135) were 3.71 times less likely to complete a football season than their typically developing peers (n = 903). Higher levels of involvement during football sessions and greater preference for football were linked to a higher football season completion rate, irrespective of neurodevelopmental disability diagnosis. This study highlights the influence of child-related factors, in particular, preference and involvement, on children’s sustained participation in community football programs, regardless of neurodevelopmental disability status.
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1. Introduction


Neurodevelopmental disorders (NDDs), including autism spectrum disorder (ASD), attention-deficit/hyperactivity disorder (ADHD), intellectual disability (ID), cerebral palsy (CP) and Down syndrome, are lifelong conditions which vary significantly in nature and severity. They are characterised by cognitive, behavioural, communicative and mobility deficits, which can result in impaired functioning across multiple contexts [1]. Participation in organised physical activity (OPA) programs—that is, formal structured physical activities that are supervised by a coach/adult [2,3] have physical, social and psychological benefits for children with NDDs [2,4,5,6], suggesting that participation in OPA is instrumental in promoting positive health and well-being. Nevertheless, a growing body of literature indicates that children with NDDs participate less frequently in OPA than their typically developing (TD) peers [7,8,9], and are at greater risk for poorer physical and mental health outcomes [10,11,12]. Given OPA participation rates of children with NDDs tend to decline with age [8,13,14], gaining a greater understanding of participation in OPA may be an important step in optimising mental and physical health outcomes for children with NDDs.



Research exploring participation in OPA has found a range of child (e.g., symptom severity), familial (e.g., parent support) and systemic (e.g., program and policy-related) barriers and facilitators for children with NDDs [8,10,15,16,17,18]. Much of this research, however, measures participation as the number of sports a child has attended [10,16] or their frequency of attendance [10,16,18]. This approach to measuring participation assumes that all children wish to participate in OPA, and as argued by Kiuppis [19], this is not always the case, whether they have a disability or not. Instead, it may be important to distinguish between the children and their families who are wanting to participate in OPA and those who are not; prioritising the former when evaluating barriers and facilitators to participation in OPA. Measuring participation as the completion of a sporting season in which a child was enrolled may be one way to address this gap in the existing literature, as it may be more likely to capture children who wanted to take part in OPA and succeeded, or were unable to overcome barriers to participation across the season. For example, qualitative research conducted by Tsai et al. [17] looked at whether children successfully integrated into sports programs, or whether families gave up and withdrew their child.



One framework that may be helpful for understanding OPA participation in children with NDDs in the context of season completion is Imms et al.’s (2017) Family of Participation-Related Constructs (fPRC) framework [20]. This framework delineates the concepts of attendance and involvement as two different constructs coming under the umbrella of participation. Imms et al. define attendance as the amount of activities or the frequency of taking part in activities, and involvement as the “in the moment” experience of participation, including engagement, motivation, persistence, affect (feelings while participating) and social connections [21]. Imms and colleagues further posit that preference, activity competence and sense of self are essential participation-related concepts that influence future participation and are influenced by past and present participation [20,21,22]. Imms et al. [22] further acknowledge the influence of environmental context on participation as described by Maxwell, Alves and Granlund [23], namely availability, accessibility, affordability (financial, time, energy and resources), accommodability and acceptability of activities or services.



When considering participation in OPA in children with NDDs, the influence of involvement has received little attention. Egilson, Jakobsdóttir, Ólafsson and Leósdóttir found that children with ASD were less involved in OPA compared to their TD peers [24]. Additionally, Ryan et al. found that youth with ASD and ID have less positive social experiences in sport compared to youth with only ID [16]. Furthermore, studies have found that children with ASD have significantly less enjoyment for physical activity than their TD peers [25,26], however, these findings are not consistent across the literature, with some research reporting no significant differences in the enjoyment of physical activity when comparing children with ASD [27,28] and children with CP to their TD peers [29]. Research thus far has produced conflicting findings and appears to mainly focus on children with ASD; further research investigating involvement in OPA for children with a diverse range of NDDs is needed. Nevertheless, broader theories such as self-determination theory (SDT) also lend support to the centrality of involvement in participation by highlighting the influence of concepts such as relatedness and autonomy in influencing motivation to participate in exercise [30,31].



The fPRC framework identified child activity preference as another factor influencing participation [20,21,22]. Children with NDDs tend to prefer screen time and other sedentary or individual activities over physical activity [10,15,18]. When investigating children with ASD, Obrusnikova and Cavalier found that 94% of their sample reported that the reason for not participating in physical activity after school was due to engaging in technology-based activities [32]. Similarly, Potvin et al. found that children with high functioning ASD had a lower preference for physical activities compared to their TD peers [28]. When investigating children with Down syndrome, they have been found to be less active than their siblings and prefer indoor activities [33]. Additionally, boys with ADHD have been found to express many negative feelings towards physical activity [34]. While the fPRC suggests that preference may be an important avenue to enhance participation [20,21,22], it seems likely that a lower preference for physical activity may hinder participation in OPA for children with NDDs [35].



The aim of the current study was to investigate the influence of child-related factors, namely activity preference and involvement, on season completion in community-based physical activity in 253 female and 939 male children aged 4 to 17 (M = 7.24, SD = 1.75) with and without NDDs. This was explored in the context of Australian Rules Football (AFL), one of the most popular sports in Australia [36,37]. NAB AFL Auskick (referred to as Auskick from this point) aims to equip children aged 5 to 12 with motor skills that will support their future participation in AFL and other OPA [38]. Over 200,000 Australian children participate in Auskick, and this number continues to increase each year [39]. Very few studies have explored Auskick participation in children with NDDs. In a preliminary study that qualitatively explored perspectives of children with CP participating in Auskick, child interest in AFL, previous exposure to AFL and the sense of communal identity and belonging were identified by parents and clinicians as important facilitators of participation, whereas barriers identified included game factors, child disability and confidence, and parent apprehension about their child’s abilities [40]. Similarly, parents who participated in interviews as part of an exploratory study of an Auskick program adapted for children with ASD identified that their child’s symptomology, namely social-communication deficits, repetitive interests and sensory difficulties, can act as a barrier to participation [38]. To our knowledge, however, there has been no research to date examining season completion of Auskick for children with NDDs alongside a consideration of factors influencing on season completion. Furthermore, given the large focus in the current literature on the concept of attendance when measuring participation, there is a dearth of knowledge on the influence of activity involvement.



Given that previous research has identified clear links between lower participation in OPA and NDDs [7,8,9], it was expected that season completion would be lower in children with NDDs in comparison to children without NDDs. For the purposes of this study, the term season completion refers to a child’s completion of all attempted seasons of Auskick. This study further aims to evaluate whether failure to complete an Auskick season is related to child involvement in Auskick and child preference for Auskick, and whether this differs between children with NDDs and children without NDDs.



Given that research has found lower levels of involvement in OPA and/or physical activity for children with NDDs [16,24,25,26], it was hypothesised that lower levels of involvement would be found in children with NDDs. It was also predicted that lower levels of involvement would be found in children who had failed to complete a season, regardless of NDD status. Further, given child preferences for sedentary or individual activities has been linked to reduced participation in children with NDDs [10,15,18,28,32], it was hypothesised that a lower preference for Auskick would be found in children with NDDs. Furthermore, it was predicted that lower preference for Auskick would be found in children who had failed to complete a season, regardless of NDD status.




2. Materials and Methods


2.1. Participants


Participants were 1428 parents or guardians of 1529 children aged 4 to 17 who were currently participating or had previously participated in the Auskick program. To be eligible for enrolment in this study, participants were required to have sufficient English language skills to complete the survey. Participants were recruited through AFL Victoria networks and social media. No participant who consented to participate withdrew from the study.



The characteristics of the participating children and their families are presented in Table 1 and an overview of neurodevelopmental diagnoses is presented in Table 2. Parent respondents were aged 24 to 69 years (M = 40.22, SD = 6.16). Six percent of families had a combined annual household income of less than $58,188, 36% earned between $58,188 and $105,924, 22% earned more than $105,924, and 35% preferred not to say or did not respond (Note: the Australian median household income for 2017 to 2018 was $88,452). The only significant difference between groups on any demographic variable was that the parent respondents of children with NDDs were significantly more likely to be female than parent respondents of children without NDDs, χ2(1, n = 681) = 10.82, p < 0.001. Parent gender was therefore included in the regression analyses to control for this potentially confounding factor.




2.2. Measures


Participants completed (i) a range of demographic questions, in addition to the key measures (ii–v) outlined below. The survey questions were formulated based on the fPRC framework [20,22] and developed by a team of health professionals including clinical psychologists and a physiotherapist who are experts in the field of disability.



(ii) Auskick season completion. Season completion in this study refers to the completion of all attempted seasons of Auskick. Parents were asked to respond yes or no to the question “has your child ever not finished a season of footy?”



(iii) Child involvement in Auskick. Five items using a five-point Likert scale (“does not describe my child” to “describes my child extremely well”) were administered to rate parent’s perceptions of their child’s involvement in Auskick. The five items asked parents whether their child appears motivated to play, persists throughout the activity, feels a social connection, appears to be happy and appears involved in the activity. Responses were averaged, with higher scores indicating increased involvement in Auskick.



(iv) Child preference for Auskick. Four items using a five-point Likert scale (“strongly disagree” to “strongly agree”) were administered to rate parent’s perceptions of their child’s sense of connection to Auskick. The four items asked parents whether Auskick is important to their child, whether Auskick holds special meaning to their child, whether their child prefers Auskick to other organised physical activities, and whether their child prefers Auskick to other activities in general. Responses were averaged, with higher scores indicating a stronger sense of connection.



(v) Neurodevelopmental disability. Six items were administered to measure the presence of neurodevelopmental disability. Parents were asked to indicate, via a list of tick-box options, whether their child had been diagnosed by a health professional with ADHD, autism/ASD/Aspergers syndrome/PDD-NOS, cerebral palsy, dyslexia/dyscalculia, Down syndrome or intellectual disability. Selection of one or more of these options indicated the presence of a neurodevelopmental disability. Parents were also asked to indicate via tick-box options whether their child also had any co-morbid developmental disability diagnoses in addition to the primary diagnosis.




2.3. Procedure


Ethics approval was provided by Deakin University Human Research Ethics Committee on 9 August 2016 (DUHREC: 2016-225) and the AFL Research Group. An invitation to participate in the study was emailed to all caregivers on the Auskick database who had provided consent to receiving emails from Auskick. Those who agreed to participate accessed the plain language statement outlining that completion of the survey online indicated they had consented to participate, prior to completing the questionnaire on a survey-based website. Some identifiable data was collected online to enable overall findings to be sent to participants. This identifiable data was stored in password-protected files, and identifying data was removed when the data was collated in a dataset for analysis.




2.4. Statistical Analysis


All statistical analyses were conducted using IBM SPSS statistics version 25 (IBM Corp., Armonk, NY, USA). As scales were not included in this study, missing data were deleted list-wise, and variables, where more than 20% of data were missing, were excluded from analyses. Descriptive statistics were conducted to characterise the sample and variables of interest. In order to explore the factors that predict Auskick completion, logistic regression analyses were performed with completion (has not completed a season or has completed all seasons) as the binary dependent variable. Two-way ANOVAs were conducted to explore the effect of the Auskick season completion and neurodevelopmental disability diagnosis on child involvement in and preference for Auskick.





3. Results


3.1. Participant Characteristics


The parents of 253 female (18%) and 939 male (82%) children aged 4 to 17 (M = 7.24, SD = 1.75) provided data for Auskick completion, and were included in the analyses. Participants with missing data for Auskick completion were significantly more likely to be from lower income households t(1365) = 3.34, p < 0.001 and their child was more likely to be female χ2(2, n = 1724) = 17.24, p < 0.001. There were no differences identified for respondent age t(1352) = −0.94, p = 0.35 or gender χ2(2, n = 1402) = 2.48, p = 0.29.




3.2. Auskick Season Completion


Eighty percent of children with NDDs had completed all seasons of Auskick in which they had enrolled, and 93% of children with no NDD diagnosis had completed all enrolled seasons. Auskick season completion was not significantly related to the number of years playing Auskick (r(406) = 0.06, p = 0.25) or the child’s age (r(455) = −0.00, p = 0.97), and both these variables had a large amount of missing data. The number of years playing Auskick and child’s age were therefore excluded from the regression analyses. Household income had 15% of responses missing. Little’s Missing Completely at Random test indicated that data were missing at random (χ2 = 3.498, df = 2, p = 0.17) and so list-wise deletion was used.



The logistic regression analysis showed that a model including parent gender, child gender, household income and child disability status was statistically significant (χ2(4) = 28.51, p < 0.001) indicating that it differentiated between children who completed all Auskick seasons and children who did not complete a season. The model correctly classified 91.5% of the cases. As shown in Table 3, children with NDDs were 3.71 times more likely to not complete a season of Auskick than children without NDDs (OR = 1.31, 95% CI (2.24, 6.15), p < 0.001).




3.3. Child Involvement in Auskick


Means and standard deviations for child involvement are presented in Table 4. A two-way ANOVA was conducted to examine whether there were differences in child involvement in Auskick based on Auskick season completion or incompletion and presence or absence of a neurodevelopmental disability diagnosis. There was no statistically significant interaction between Auskick season completion and neurodevelopmental disability diagnosis F(1,3) = 1.39, p = 0.24. The main effect of Auskick season completion on child involvement in Auskick was significant F(1,3) = 5.01, p = 0.03. Specifically, those who did complete all seasons of Auskick (M = 3.92, SE = 0.06) had significantly greater involvement in Auskick than those who did not complete a season of Auskick (M = 3.45, SE = 0.20). The main effect of neurodevelopmental disability diagnosis was not significant F(1,3) = 0.002, p = 0.97.




3.4. Child Preference for Auskick


Means and standard deviations for child preference for Auskick are presented in Table 5. A two-way ANOVA was conducted to examine whether there were differences in child preference for Auskick based on Auskick season completion or incompletion and presence or absence of a neurodevelopmental disability diagnosis. There was no statistically significant interaction between Auskick season completion and neurodevelopmental disability diagnosis F(1,3) = 1.46, p = 0.23. The main effect of Auskick completion on child preference for Auskick was significant F(1,3) = 17.88, p = 0.000. Specifically, those who did complete all seasons of Auskick (M = 3.77, SE = 0.06) had significantly greater involvement in Auskick than those who did not complete a season of Auskick (M = 3.00, SE = 0.81). The main effect of neurodevelopmental disability diagnosis was not significant F(1,3) = 0.01, p = 0.91.





4. Discussion


The current study aimed to examine the influence of a diagnosis of NDD, alongside child activity involvement and preference, on season completion in Auskick, a community-based football program for children. The findings showed that children with NDDs were less likely to complete an Auskick season than their peers without NDDs. Higher levels of involvement in Auskick and higher child preference for Auskick were linked to higher rates of Auskick season completion, irrespective of neurodevelopmental disability diagnosis. These results suggest that the lower season completion rates by children with NDDs in comparison to peers are unlikely to be related to a lack of preference for and involvement in Auskick.



In line with previous research findings of lower levels of participation in OPA for children with NDDs [7,8,9], failure to complete an Auskick season was predicted by the presence of a neurodevelopmental disability. The present study extends previous findings by measuring participation as the completion of the attempted Auskick season rather than measuring through frequency of attendance or number of sports engaged in. Measuring failure or success in completing a season may help identify whether there are barriers that prevented children with NDDs and their families from persevering through the season. Simple program adaptations at Auskick can make the program more accessible and make participation more sustainable for children with ASD and their families [38], however, a greater understanding of the specific barriers children with NDDs experience when it comes to successfully completing regular Auskick programs is first needed, prior to proposing any further adaptations.



Children who completed all attempted Auskick seasons had significantly higher levels of involvement in the program than children who failed to complete a season of Auskick, regardless of whether they were diagnosed with NDDs or not. There were no significant differences between children with NDDs and their peers in relation to Auskick involvement. Indeed, of interest is the lack of interaction between NDD and Auskick completion on involvement in Auskick. Given these results, it seems that caregivers of children with NDDs feel their child experiences similar levels of social connection, affect, engagement, motivation and persistence with Auskick as their peers. Therefore, differences in season completion between children with NDDs and their unaffected peers are unlikely to be due to these factors. While results are inconsistent with some initial literature finding significant differences in involvement in OPA between children with and without NDDs [24,25,26], this finding fits with other past studies reporting no significant differences between children with and without NDDs in their enjoyment or intensity (frequency) of participation in physical activity [27,28,29]. In sum, these results provide strong support for an interrelationship between attendance and involvement. They highlight, however, that the ability of children with NDDs to attend or complete a season of Auskick may be significantly disrupted while their involvement is not.



Similarly, children who completed all seasons of Auskick had a greater preference for Auskick compared to children who did not complete a season, regardless of NDD status. There were no differences in preference for Auskick between children with NDDs and their unaffected peers. This conflicts with previous research that found children with NDDs tend to prefer sedentary or individual activities [10,15,18]. One possible explanation for this finding is that all children who were surveyed had been enrolled in Auskick, which may reflect a stronger preference for Auskick to begin with than the broader population of children with NDDs. Further, Australian Rules Football holds a central place in Australian culture and is a topic that is discussed among children during school, even by those who have no interest in playing football [40]. Clinicians and parents of children with CP recognise community culture, identity and sense of belonging as key facilitators to participation in Auskick, as well as the popularity of football within the community and the importance of football in the wider state [40]. Although further investigation is required, it appears that the popularity of AFL across the nation may potentially set Auskick apart from other physical activities for Australian children with NDDs. These results highlight that the ability of children to attend or complete a season of Auskick may be significantly impacted by their preference for Auskick similarly across children with and without NDDs.



The findings from this study are consistent with the fPRC framework proposed by Imms and colleagues [20,22]. Attendance (measured as completion of all attempted Auskick seasons) and involvement were related in both children with and without disabilities, as was attendance with a preference for Auskick. Of note, however, were the findings that children with NDDs were significantly less likely to complete an Auskick season despite experiencing similar levels of involvement and preference for Auskick as their peers, indicating that other factors may be more important for season completion. Imms et al. [20,22] identified activity competence and sense of self as important factors for participation, however, these constructs were not measured in the current study and could possibly account for poorer season completion in children with NDDs. Previous research has identified inadequate program modifications that may act as barriers to the attendance of children with NDDs [16,17], and it seems likely that poor modifications could impact activity competence (as children may be less successful to complete activities without additional supports or changes in an activity), and sense of self (as lowered activity competence will likely impact self-confidence). For example, children with autism tend to have motor skill deficits [41], and children with cerebral palsy experience significant disruptions to their movements [1]. Without program modifications that ensure child success and a sense of competence, children and their families may be more likely to drop out of the season. This premise is supported by research indicating that children with movement deficits experience increasing skill gaps as they grow older thought to be due in part to unmet needs for modified activities and individualised instructions [42].



There does remain, however, a lack of clarity as to why there were no differences in child involvement between children with and without NDDs given we would expect poorer program modification, activity competence and sense of self to impact their engagement, motivation, persistence, affect and social connections. It is possible therefore that the higher rate of season incompletion in children with NDDs may be more closely linked to environmental factors. For example, transportation [32,43], limited financial resources [8,43,44,45] and poor staff–child ratios [18] have been identified as barriers to the participation of children with NDDs in OPAs. Further, the limited availability of accessible and safe facilities and equipment [16,32], poor weather [32] and perceived stigma or negative attitudes from other families can also act as barriers [17,18].



4.1. Limitations


There were several limitations to this study. First, the number of children who did not complete a season of Auskick was low, and the overall sample consisted predominantly of children with ASD and/or ADHD, therefore findings should be interpreted with caution, particularly in terms of generalisability to all children with NDDs. Future studies examining the profile of participation and involvement by specific NDD diagnostic group will shed further light on predictors of participation which may be unique to each group. Second, standardised measures were not employed, and the measure of attendance was binomial—simply recording whether they completed all attempted seasons or not. An additional objective measure of season completion (e.g., coach attendance records) in future studies will provide a more robust measurement of attendance. Third, variations across types of sports, specific Auskick programs, geographic locations, specific disorders and age were not accounted for in the current study. Future research could examine whether interactions between involvement and participation in OPA differs at different developmental stages and across different types of sports, and further, whether program characteristics such as resources, geographical accessibility, and coaching approaches and level of training or disorder characteristics such as specific disorders or disorder severity influence child involvement and season completion. Finally, reliance was placed solely on the caregiver report for all variables of interest. It is possible that caregivers of children with NDDs have lowered or different expectations of their child’s involvement in OPA, and that there may indeed be group differences in involvement between children with NDDs and their peers using more objective measures of involvement. Conversely, by relying on the caregiver report, this study is more likely to have measured child involvement relative to other settings, and therefore the level of involvement measured may have factored in a child’s abilities. There is indeed a case for measuring involvement as relative to a child’s abilities to ensure group differences do not simply reflect the presentation of a disability, however, future research would benefit from a more comprehensive approach of measurement—specifically, an inclusion of both objective and well-validated self-report measures that can be completed by children, caregivers and coaches.




4.2. Implications


A number of implications can be drawn from the current study. First, the findings that children with NDDs are less likely to complete an Auskick season than their peers, despite similar levels of preference for and involvement in Auskick, highlights the importance of further understanding child and environment-related barriers to season completion. The overall relationship found between Auskick season completion, and child preference for and involvement in Auskick indicates that building child preference and involvement may support Auskick season completion, provided other barriers are also addressed. Simple program adaptations, such as small group activities, increased repetition of new skills, short breaks, and visually-based instructions, can make the program more accessible and more successful for children with ASD and their families [38], however, a greater understanding of the specific barriers children with NDDs experience when it comes to successfully completing Auskick programs is first needed, prior to suggesting any further adaptations. In particular, the potential role of activity competence and sense of self in Auskick participation (both season completion and involvement) should be explored, particularly in relation to program modifications that could address the skill gap between children with and without NDDs, and in identifying environmental barriers such as affordability. Finally, the current research highlights the importance of developing measures of participation that capture both objective and caregiver-reported attendance and involvement in OPA in order to gain a deeper understanding of the factors that influence child participation.



A strength of this study is investigating participation in OPA/Auskick for children across a range of NDDs. When investigating barriers and facilitators to participation, much of the previous literature tends to investigate one type of neurodevelopmental disability at a time [8,10,16,17,18]. By including a range of NDDs, we are able to apply theoretical models (i.e., fPRC) more broadly and apply the findings to community settings, (e.g., coaches and sporting organisations), thereby enhancing the participation of children with all NDDs more efficiently.





5. Conclusions


This study provided evidence that children with NDDs are less likely to complete an Auskick season, yet have a similar level of involvement in and preference for Auskick as their peers without NDDs. It is clear that participation, especially in children with disabilities, is a multilevel construct which is not yet fully understood. Future research is needed to identify specific barriers to completion of Auskick for children with NDDs, particularly in relation to activity competence and sense of self. This paper highlights the importance of considering the child-related constructs of both attendance and involvement in OPAs when evaluating participation and associated facilitators and barriers in children with and without NDDs.







Author Contributions


All authors contributed to the Manuscript. Conceptualization, C.S. and B.D.; methodology, C.S. and B.D.; software (not relevant); validation (not relevant); formal analysis, B.D.; investigation, C.S. and B.D.; resources, N.R. and J.M.; data curation, C.S., B.D. and N.R.; writing—original draft preparation, B.D., T.C. and C.S.; writing—review and editing, B.D., T.C., C.S., N.R., J.M. and N.P.; visualization (not relevant); supervision, N.R. and C.S.; project administration, C.S.; funding acquisition, N.R. and J.M. All authors have read and agreed to the published version of the manuscript.




Funding


We gratefully acknowledge funding received from Moose Toys toward this research.




Institutional Review Board Statement


“The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of Deakin University (protocol code 2016-225 9 August 2016).”




Informed Consent Statement


Informed consent was obtained from all caregivers involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Acknowledgments


We thank the Australian Football League and all other organizations who assisted with recruitment by advertising this study in their communities for their support and generosity. We also thank the families who participated in the survey for their time and commitment.




Conflicts of Interest


The Deakin Child Study Centre receives philanthropic funding from the Ferrero Group Australia as part of its Kinder Joy of Moving pillar of Corporate Social Responsibility initiatives, MECCA Brands, Wenig Family, Geelong Community Foundation, and Grace & Emilio Foundation and industry partner funding from the Victorian Department of Education, to conduct research in the field of neurodevelopmental disorders and inclusion. The Deakin Child Study Centre has also previously received scholarship funding from the Australian Football League and industry partner funding from the NDIS. NR has received donations from Vic Health and Bus Association Victoria; is a previous speaker honorarium from Novartis (2002), Pfizer (2006) and Nutricia (2007); and is a Director of the Amaze Board (Autism Victoria). None of the companies, industry partners, or organizational bodies listed above had a role in this research including the collection, analysis, and interpretation of data; in writing of the manuscript; and/or in the decision to submit the article for publication.




References


	



American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Association Publishing: Washington, DC, USA, 2013. [Google Scholar]

	



Howells, K.; Sivaratnam, C.; Lindor, E.; Hyde, C.; McGillivray, J.; Whitehouse, A.; Rinehart, N. Can participation in a community organized football program improve social behavioural functioning and communication in children with autism spectrum disorder? A pilot study. JADD 2020. [Google Scholar] [CrossRef] [PubMed]

	



Okely, A.D. The Relationship of Participation in Organised Sports and Games, Participation in Nonorganised Physical Activity, and Cardi-Orespiratory Endurance to Fundamental Motor Skill Ability among Adolescents. Ph.D. Thesis, Faculty of Education, University of Wollongong, Wollongong, Australia, 1999. Available online: http://ro.uow.edu.au/theses/4 (accessed on 15 January 2021).

	



Howells, K.; Sivaratnam, C.; May, T.; Lindor, E.; McGillivray, J.; Rinehart, N. Efficacy of group-based organised physical activity participation for social outcomes in children with autism spectrum disorder: A systematic review and meta-analysis. JADD 2019, 8, 3290. [Google Scholar] [CrossRef]

	



Johnson, C.C. The benefits of physical activity for youth with developmental disabilities: A systematic review. Am. J. Health Promot. 2009, 3, 157. [Google Scholar] [CrossRef] [PubMed]

	



Kiluk, B.D.; Weden, S.; Culotta, V.P. Sport participation and anxiety in children with ADHD. J. Atten. Disord. 2009, 12, 499–506. [Google Scholar] [CrossRef]

	



Arim, R.; Findlay, L.; Kohen, D. Participation in physical activity for children with neurodevelopmental disorders. Int. J. Pediatr. 2012. [Google Scholar] [CrossRef]

	



Tandon, P.S.; Sasser, T.; Gonzalez, E.S.; Whitlock, K.B.; Christakis, D.A.; Stein, M.A. Physical activity, screen time, and sleep in children with ADHD. J. Phys. Act. Health 2019, 16, 416–422. [Google Scholar] [CrossRef]

	



Woodmansee, C.; Hahne, A.; Imms, C.; Shields, N. Comparing participation in physical recreation activities between children with disability and children with typical development: A secondary analysis of matched data. Res. Dev. Disabil. 2016, 49–50, 268–276. [Google Scholar] [CrossRef]

	



Healy, S.; Haegele, J.A.; Grenier, M.; Garcia, J.M. Physical activity, screen-time behavior, and obesity among 13-year olds in Ireland with and without autism spectrum disorder. JADD 2017, 47, 49–57. [Google Scholar] [CrossRef]

	



McCoy, S.M.; Jakicic, J.M.; Barone Gibbs, B. Comparison of obesity, physical activity, and sedentary behaviors between adolescents with autism spectrum disorders and without. JADD 2016, 46, 2317–2326. [Google Scholar] [CrossRef]

	



Biederman, J.; Petty, C.R.; Fried, R.; Wozniak, J.; Micco, J.A.; Henin, A.; Caruso, J. Child behavior checklist clinical scales discriminate referred youth with autism spectrum disorder: A preliminary study. J. Dev. Behav. Pediatr. 2010, 31, 485–490. [Google Scholar] [CrossRef]

	



Thomas, S.; Hinkley, T.; Barnett, L.M.; May, T.; Rinehart, N. Young children with ASD participate in the same level of physical activity as children without ASD: Implications for early intervention to maintain good health. JADD 2019, 49, 3278–3289. [Google Scholar] [CrossRef] [PubMed]

	



Robertson, J.; Emerson, E. Participation in Sports by People with Intellectual Disabilities in England: A Brief Report. JARID 2010, 23, 616–622. [Google Scholar] [CrossRef]

	



King, G.; Law, M.; King, S.; Rosenbaum, P.; Kertoy, M.K.; Young, N.L. A conceptual model of the factors affecting the recreation and leisure participation of children with disabilities. Phys. Occup. Ther. Pediatr. 2003, 23, 63–90. [Google Scholar] [CrossRef] [PubMed]

	



Ryan, S.; Fraser, T.J.; Weiss, J.A. Patterns of sport participation for youth with autism spectrum disorder and intellectual disability. J. Appl. Res. Intellect. Disabil. 2017. [Google Scholar] [CrossRef] [PubMed]

	



Tsai, E.H.-L.; Fung, L. Parents’ experiences and decisions on inclusive sport participation of their children with intellectual disabilities. Adapt. Phys. Act. Q. 2009, 26, 151–171. [Google Scholar] [CrossRef] [PubMed]

	



Verschuren, O.; Wiart, L.; Hermans, D.; Ketelaar, M. Identification of facilitators and barriers to physical activity in children and adolescents with Cerebral Palsy. J. Pediatr. 2012, 161, 488–494. [Google Scholar] [CrossRef]

	



Kiuppis, F. Inclusion in sport: Disability and participation. Sport Soc. 2018, 21, 4–21. [Google Scholar] [CrossRef]

	



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

	



Imms, C.; Adair, B. Participation trajectories: Impact of school transitions on children and adolescents with cerebral palsy. Dev. Med. Child. Neurol. 2017, 59, 174–182. [Google Scholar] [CrossRef]

	



Imms, C.; Adair, B.; Keen, D.; Ullenhag, A.; Rosenbaum, P.; Granlund, M. ‘Participation’: A systematic review of language, definitions, and constructs used in intervention research with children with disabilities. Dev. Med. Child. Neurol. 2016, 58. [Google Scholar] [CrossRef]

	



Maxwell, G.; Alves, I.; Granlund, M. Participation and environmental aspects in education and the ICF and the ICF-CY: Findings from a systematic literature review. Dev. Neurorehabilit. 2012, 15, 63–78. [Google Scholar] [CrossRef] [PubMed]

	



Egilson, S.T.; Jakobsdóttir, G.; Ólafsson, K.; Leósdóttir, T. Community participation and environment of children with and without autism spectrum disorder: Caregiver perspectives. Scand. J. Occup. Ther. 2017, 24, 187–196. [Google Scholar] [CrossRef] [PubMed]

	



Eversole, M.; Collins, D.; Karmarkar, A.; Colton, L.; Quinn, J.; Karsbaek, R.; Hilton, C. Leisure Activity Enjoyment of Children with Autism Spectrum Disorders. JADD 2016, 46, 10–20. [Google Scholar] [CrossRef]

	



Hochhauser, M.; Engel-Yeger, B. Sensory processing abilities and their relation to participation in leisure activities among children with high-functioning autism spectrum disorder (HFASD). Res. Autism Spectr. Disord. 2010, 4, 746–754. [Google Scholar] [CrossRef]

	



Hilton, C.; Crouch, M.; Israel, H. Out-of-school participation patterns in children with high-functioning autism spectrum disorders. Am. J. Occup. Ther. 2008, 62, 554–563. [Google Scholar] [CrossRef]

	



Potvin, M.C.; Snider, L.; Prelock, P.; Kehayia, E.; Wood-Dauphinee, S. Recreational participation of children with High Functioning Autism. JADD 2013, 43, 445–457. [Google Scholar] [CrossRef]

	



Engel-Yeger, B.; Jarus, T.; Anaby, D.; Law, M. Differences in patterns of participation between youths with cerebral palsy and typically developing peers. Am. J. Occup. Ther. 2009, 63, 96–104. [Google Scholar] [CrossRef]

	



Martinez, J.V.; Oberle, C.D.; Nagurney, A.J. Basic psychological needs in predicting exercise participation. Adv. Phys. Educ. 2013, 3, 20. [Google Scholar] [CrossRef]

	



Deci, E.L.; Ryan, R.M. Intrinsic Motivation and Self-Determination in Human Behavior; Plenum Press: New York, NY, USA, 1985. [Google Scholar]

	



Obrusnikova, I.; Cavalier, A. Perceived barriers and facilitators of participation in after-school physical activity by children with autism spectrum disorders. J. Dev. Phys. Disabil. 2011, 23, 195–211. [Google Scholar] [CrossRef]

	



Sharav, T.; Bowman, T. Dietary practices, physical activity, and body-mass index in a selected population of Down syndrome children and their siblings. Clin. Pediatr. 1992, 31, 341–344. [Google Scholar] [CrossRef]

	



Harvey, W.; Reid, G.; Bloom, G.; Staples, K.; Grizenko, N.; Mbekou, V.; Joober, R. Physical activity experiences of boys with and without ADHD. Adapt. Phys. Act. Q. 2009, 26, 131. [Google Scholar] [CrossRef] [PubMed]

	



Papadopoulos, N.V.; Whelan, M.; Skouteris, H.; Williams, K.; McGinley, J.; Shih, S.T.; Rinehart, N.J. An Examination of Parent-Reported Facilitators and Barriers to Organized Physical Activity Engagement for Youth with Neurodevelopmental Disorders, Physical, and Medical Conditions. Front. Psychol. 2020, 11, 2358. [Google Scholar] [CrossRef] [PubMed]

	



Australian Bureau of Statistics. Spectator Attendance at Sporting Events, 2009–2010. Catalogue No. 4174.0. 2010. Available online: https://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/4174.0Main%20Features12009-10?opendocument&tabname=Summary&prodno=4174.0&issue=2009-10&num=&view= (accessed on 16 December 2020).

	



Australian Bureau of Statistics. Participation in Sport and Physical Recreation, Australia, 2013–2014. Catalogue No. 4177.0. 2015. Available online: https://www.abs.gov.au/ausstats/abs@.nsf/mf/4177.0 (accessed on 16 December 2020).

	



May, T.; Rinehart, N.; Barnett, L.; Hinkley, T.; McGillivray, J.; Skouteris, H.; Goldfinch, D. ‘We’re doing AFL Auskick as well’: Experiences of an adapted football program for children with autism. J. Motor Learn. Dev. 2018, 6, 130–146. [Google Scholar] [CrossRef]

	



Australian Football League (AFL). Females Lead Big Rise in Football Participation Rate. 2019. Available online: https://www.afl.com.au/news/2019-02-24/females-lead-big-rise-in-footy-participation-rate (accessed on 15 January 2021).

	



Sivaratnam, C.; Howells, K.; Stefanac, N.; Reynolds, K.; Rinehart, N. Parent and clinician perspectives on the participation of children with Cerebral Palsy in community-based football: A qualitative exploration in a regional setting. Int. J. Environ. Res. Public Health 2020, 17, 1102. [Google Scholar] [CrossRef] [PubMed]

	



Rinehart, N.; McGinley, J. Is motor dysfunction core to autism spectrum disorder? Dev. Med. Child. Neurol. 2010, 52, 697. [Google Scholar] [CrossRef] [PubMed]

	



Wall, A.T. The developmental skill-learning gap hypothesis: Implications for children with movement difficulties. Adapt. Phys. Act. Q. 2004, 21, 197–218. [Google Scholar] [CrossRef]

	



Iyer, P.; Shetty, T.; Ganesan, S.; Nair, S.; Rao, N.; Mullerpatan, R. Exploration of Sports participation in children with Mild intellectual disability. Crit. Rev. Phys. Rehabil. Med. 2019, 31, 85–92. [Google Scholar] [CrossRef]

	



Marquis, W.A.; Baker, B.L. Sports participation of children with or without developmental delay: Prediction from child and family factors. Res. Dev. Disabil. 2015, 37, 45–54. [Google Scholar] [CrossRef]

	



Mattinson, S.; Falkmer, M.; Black, M.H.; Girdler, S. Participation profiles and the barriers and facilitators that impact on participation of children with Autism Spectrum Disorders living in regional and remote Western Australia. Scand. J. Child Adolesc. Psychiatry Psychol. 2018, 6, 170–182. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Participant characteristics.






Table 1. Participant characteristics.





	

	
N

	
M (SD)

	
Range






	
Years playing Auskick

	

	

	




	
   Neurodevelopmental

	
100

	
3.27 (1.46)

	
1–6




	
   Not neurodevelopmental

	
663

	
3.37 (1.31)

	
1–6




	
   Total

	
763

	
3.35 (1.33)

	
1–6




	
Parent age

	

	

	




	
   Neurodevelopmental

	
148

	
39.93 (6.90)

	
25–64




	
   Not neurodevelopmental

	
1108

	
40.19 (6.09)

	
24–69




	
   Total

	
1256

	
40.16 (6.19)

	
24–69




	
Child age

	

	

	




	
   Neurodevelopmental

	
165

	
7.85 (1.83)

	
5–14




	
   Not neurodevelopmental

	
1298

	
7.20 (1.84)

	
4–17




	
   Total

	
1463

	
7.27 (1.85)

	
4–17




	

	
N

	
%




	
Female child

	

	




	
   Neurodevelopmental

	
27

	
15




	
   Not neurodevelopmental

	
242

	
18




	
English primary language

	

	




	
   Neurodevelopmental

	
150

	
98




	
   Not neurodevelopmental

	
1152

	
99




	
Maternal respondent

	

	




	
   Neurodevelopmental

	
115

	
76




	
   Not neurodevelopmental

	
780

	
67
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Table 2. Neurodevelopmental disability characteristics.






Table 2. Neurodevelopmental disability characteristics.





	Primary Neurodevelopmental Disability Diagnosis
	n (%)
	Comorbidity n (%)
	Main Comorbidity (%)





	ADHD
	66 (38)
	33 (50)
	ASD (45)



	Autism
	112 (64)
	38 (34)
	ADHD (27)



	Cerebral palsy
	7 (4)
	2 (28)
	ASD (14); ID (14)



	Down syndrome
	9 (5)
	4 (44)
	Intellectual disability (44)



	Dyslexia/dyscalculia
	8 (5)
	4 (50)
	Both ADHD and ASD (38)



	Intellectual disability
	28 (16)
	20 (71)
	ASD (43)







Notes: ASD (Autism Spectrum Disorder); ADHD (Attention-Deficit/Hyperactivity Disorder).
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Table 3. Logistic regression analysis of Auskick season completion.
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	Predictor
	B (SE)
	Wald
	Sig
	Exp (B)
	95% CI





	Parent gender is male
	−0.47 (0.29)
	2.66
	0.10
	0.62
	0.35–1.10



	Child gender is female
	0.17 (0.32)
	0.28
	0.60
	1.18
	0.64–2.19



	Income
	0.05 (0.08)
	0.38
	0.54
	1.05
	0.90–1.21



	Child has neurodevelopmental disability
	1.31 (0.26)
	26.02
	<0.001
	3.71
	2.24–6.15



	Constant
	−2.84 (0.44)
	41.68
	<0.001
	0.06
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Table 4. Means and standard deviations on child involvement in Auskick.
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	N
	M (SD)





	Completed all seasons of Auskick
	
	



	Neurodevelopmental disability
	54
	3.79 (0.94)



	No neurodevelopmental disability
	238
	4.05 (0.81)



	Did not complete a season of Auskick
	
	



	Neurodevelopmental disability
	6
	3.57 (0.95)



	No neurodevelopmental disability
	16
	3.33 (1.10)
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Table 5. Means and standard deviations on child connection to Auskick.






Table 5. Means and standard deviations on child connection to Auskick.










	
	N
	M (SD)





	Completed all seasons of Auskick
	
	



	Neurodevelopmental disability
	54
	3.67 (0.71)



	No neurodevelopmental disability
	238
	3.88 (0.76)



	Did not complete a season of Auskick
	
	



	Neurodevelopmental disability
	6
	3.08 (0.74)



	No neurodevelopmental disability
	16
	2.83 (1.08)
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