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Abstract
This pilot research investigated the effects of a community-based organized football program on behavioral, social and com-
municative outcomes in children with Autism Spectrum Disorder. In a non-randomized design, 19 children completed the 
football program and were compared pre- and post-intervention with 21 children who received no comparable intervention 
(ages 5–12 years). Caregiver-report using the child behavior checklist indicated a significant decrease in total, internalizing, 
DSM-oriented anxiety and social problems for children who participated in the program, with no change in the comparison 
group. There were no group differences in socialization and communication scores on the Vineland Adaptive Behavior 
scale. Results provide preliminary evidence in support of the program, justifying the need for further, more rigorous trials 
in this area.
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Introduction

Autism Spectrum Disorder (ASD) is characterised by dif-
ficulties with social interactions and verbal/non-verbal com-
munication (American Psychiatric Association 2013). These 
social features are often accompanied by co-morbidities such 
as fine-and-gross motor impairments (Liu and Breslin 2013) 
and higher levels of emotional and behavioral problems 
(Chandler et al. 2016; Simonoff et al. 2008). More specifi-
cally, individuals with ASD are at a greater risk of exhib-
iting externalizing disturbances such as disruptive behav-
iors (Tonge et al. 1999) and internalizing problems such as 
elevated levels of depression (Matson and Nebel-Schwalm 
2007) and anxiety (Gillott et al. 2001; Van Steensel et al. 

2011). Research has established an overlap between the neu-
ral regions of the brain implicated in areas such as emotional 
regulation, (which is linked internalizing and externalizing 
behaviors (Sivaratnam et al. 2015)) and social functioning, 
for example; evidence from lesion studies indicates damage 
to prefrontal regions e.g. orbitofrontal cortex can lead to 
behavioral, social and emotional regulation changes (Bram-
ham et al. 2009). Motor functions, similarly rely strongly 
on frontal regions, suggesting these links may also extend 
to motor domains. Interconnections between motor impair-
ments and emotional, behavioral (Papadopoulos et al. 2012) 
and social problems (MacDonald et al. 2013) have been sug-
gested in individuals with ASD.

Given the relevance of motor domains to ASD, there 
has been a call for ASD treatment to address motor related 
domains (Fournier et al. 2010). Some evidence indicates 
community-based lifestyle interventions that require motor 
skills such as physical activity are feasible within primary 
health care settings (Kallings et al. 2008). Further, Kazdin 
(2019) emphasized the importance of considering more 
novel models of mental health treatment delivery, given 
the barriers domineering current models (e.g. clinic-based 
programs run by highly trained professionals). As such, the 
last decade has seen an increased interest in researching 
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concerning physical activity-based programs that take place 
outside the clinic for children with ASD specifically (Rine-
hart et al. 2018). It has been suggested that the difficulties 
individuals with ASD experience in areas such as social, 
communication, anxiety, and behavioral problems could be 
‘attenuated’ through programs such as physical exercise and 
relaxation (Hillier et al. 2011, p. 396). Systematic reviews 
on physical activity specifically have demonstrated well 
established benefits to social functioning (Healy et al. 2018) 
and reductions in externalizing domains such as aggression 
(Lang et  al. 2010) in individuals with ASD. Regarding 
internalizing domains, Hillier et al. (2011) found short-term 
decreases in cortisol levels and self-reported anxiety follow-
ing a low-level physical exercise and relaxation program in 
adolescents and young adults with ASD without significant 
behavioral or communication challenges.

The current research examines a subset of physical activ-
ity, group-based organized physical activity (OPA), referred 
to as physical activities involving structured and formal 
training sessions, that are supervised by a coach or adult 
(Okely 1999) and have been organized by a sporting club 
or recreational association (Australian Bureau of Statistics 
2013) (see Howells et al. 2019a, b, p. 3291). It is thought 
that adequately structured group activities (for example, with 
clear rules, time frames, and adult support) may provide a 
social scaffold for children with ASD (Sorensen and Zarrett 
2014). The most recent meta-analysis of research examining 
OPA provides evidence for this idea (Howells et al. 2019a). 
This review investigated social functioning in children with 
ASD and identified 11 papers for systematic review that 
have empirically evaluated group-based OPAs which took 
place within their communities (e.g. horse-riding, karate, 
team sports such as soccer and a multi-sport camp) (Howells 
et al. 2019a). Six papers were included in the meta-analysis 
examining the effect of OPA on social functioning, with 
results indicating a significant improvement. Four papers 
were included in the analysis of communication, which 
failed to generate effects. Interestingly, research examining 
a group Karate program have found significant decreases in 
communication deficits in children with ASD (Bahrami et al. 
2016), contrasting pooled results in Howells et al. (2019a). 
Given the paucity of studies available for meta-analysis in 
that review, further research is needed into the impact of 
OPAs on communicative domains in children with ASD to 
further clarify potential effects. Research has also provided 
some support for OPAs in terms of a reduction in behavioral 
problems in children with ASD. Several studies evaluating 
group horse-riding for children with ASD have also noted 
reductions in externalizing behaviors such as irritability, 
hyperactivity (Gabriels et al. 2015) and aggression specifi-
cally (García-Gómez et al. 2014). However, García-Gómez 
et al. (2014) noted no changes in internalizing domains (such 
as anxiety, depression, and withdrawal).

Howells et al. (2019a) also highlighted the paucity of 
research into the impact of more naturalistic, team sporting 
programs such as soccer. Such programs have been said to 
enable ‘prosocial behaviors’ and interpersonal interactions 
(Cei et al. 2017) and may reduce anxiety in social situations 
(Dimech and Seiler 2011). Interviews with the parents of 30 
children with ASD indicated positive changes in social and 
communicative domains, and reductions in dysfunctional 
behaviors such as aggression and escape following a soc-
cer program (Cei et al. 2017). Likert-scale ratings from 14 
parents of children with ASD (with ranging severities) also 
noted percentage improvements in interactions with siblings 
and mood following a community-based soccer program 
(Hayward et al. 2016). However, much of this research has 
been qualitative or descriptive in nature, and more rigorous 
research using standardised measures is needed to examine 
the efficacy of such programs (Rinehart et al. 2018).

The aim of this study was to investigate the benefits of one 
of the most popular junior ball sports programs for children 
aged 5–12 years in Australia, NAB AFL Auskick (referred to 
as Auskick from here-on). This program is based on Austral-
ian rules football and has been reported as Australia’s most 
successful junior sporting program (Smith 2005). Australian 
Rules Football is typically played on a grassed oval with an 
ovoid-shaped ball (Australian Football League [AFL] 2019). 
The junior program teaches the basics skills of Australian 
rules football via structured activities. Unlike junior sports 
where there may be minimum attendance requirements, this 
OPA football program offers families a choice of how many 
sessions they would like to attend, with programs running 
for various lengths. This may be advantageous for children 
with ASD and their families as time constraints due to fac-
tors such as therapy sessions and decreased energy have been 
listed as barriers to physical activity participation (Obrus-
nikova and Cavalier 2011). A feasibility study in 13 chil-
dren with ASD found several significant improvements in 
parent-reported aspects of motor functioning (soccer kicking 
and object control skills) allowing children to have a more 
typical community experience (May et al. 2017). One parent 
stated “I think the major, major one was it sort of brought 
some sort of normality. Like what all the other kids were 
doing…” (May et al. 2017, p. 136). While these findings are 
promising, the effect of this program on social, communica-
tive and behavioral domains is currently unknown. Given 
the similarities between this football program and soccer, 
it may be that positive results demonstrated for soccer may 
also result from Australian Rules football programs however 
research is needed to evaluate this.

There is currently uncertainty around what is considered 
the ‘optimum’ dosage in terms of program length to achieve 
maximum benefits (Howells et al. 2019a). The varied num-
ber of sessions attended in this study allows us to examine 
the impact of shorter or longer Auskick programs on changes 
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in functioning. Auskick also offers two types of programs 
(mainstream or disability-focused). Disability-focused pro-
grams can be further broken down into two subtypes, the 
first involves group activities specifically for children with 
disability, and the second gives children with disabilities 
an opportunity to complete activities in a group which runs 
‘side by side’ to a mainstream group (AFL Victoria 2016). 
As well as being attractive to children with disabilities, who 
can choose how they would like to participate, it also offers 
a naturalistic opportunity to address an important research 
question in the field with regards to the optimum dosage of 
sessions for children to show physical and psychological 
benefits.

Aims

The primary aim of this pilot study was to assess whether 
there was a difference in social, communicative and behav-
ioral outcomes between a group of children with ASD who 
participated in Australian rules junior football programs 
(Auskick), and a group of children with ASD who were not 
engaged in the football program. Secondly, it aimed to assess 
the relationship between the number of sessions attended 
and any differences in pre-and-post scores, and any group 
differences between the type of program attended (main-
stream or disability-focused) and pre-and-post scores in 
children who participated in the football program.

Method

Participants

A parent/caregiver of sixty-one children (n = 58 boys; n = 3 
girls) with ASD were recruited for the current study (n = 29 
in the intervention group; n = 32 in the comparison group). 
Participants were recruited in two waves across 2017 and 
2018 via advertisement flyers distributed to private paedi-
atric clinics, community institutions, early intervention ser-
vices, special development and mainstream schools across 
the state of Victoria, Australia. Advertisements were placed 
in community newspapers and research institution web-
pages. The AFL used Auskick databases as an avenue of 
recruitment, with individual football clubs also distributing 
flyers within their communities.

Participants were required to have a pre-existing diag-
nosis of ASD under the DSM-5 guidelines (American Psy-
chiatric Association 2013), or a diagnosis of Asperger’s, 
Pervasive Developmental Disorder-Not Otherwise Speci-
fied, or Autistic Disorder under the DSM-IV guidelines 
(American Psychiatric Association 1994) to be included in 
this study. To obtain a formal diagnosis in Victoria, Aus-
tralia, a child must satisfy DSM criteria and have undergone 

a formal assessment through a multidisciplinary team (e.g. 
psychologists and speech pathologists). Diagnoses must then 
be confirmed by either a paediatrician or child psychiatrist. 
Children were also required to be between primary school-
ages (5–12 years) as this is the required age to partake in 
the Auskick program. Entry into the intervention group was 
dependent on voluntary enrollment in a child’s local Auskick 
program. Each child must have attended a minimum of 5 ses-
sions, or in the case of six-week programs, must have missed 
no more than two sessions. Comparison group participants 
must not have been enrolled in the football program, or have 
been engaging in more than 30 min a week of OPA for the 
duration of the study (30 min was set as a maximum as it 
was believed less than this would not produce effects, with a 
previous review setting 30 min as a minimum for OPA pro-
gram lengths (Howells et al. 2019a, b)). They were, however, 
permitted to engage in their typical, everyday routines (e.g. 
attending therapy and routine educational programs).

Of the 61 participants initially recruited, 17 were unable 
to complete the testing process, either due to child non-com-
pliance, an inability to complete tasks or family unavail-
ability. Of the children who completed both pre-and-post 
sessions, two parents were unable to complete the measures 
of child behaviors. One child from the comparison group 
was also removed as they engaged in > 30 OPA during the 
study duration and another was removed from the interven-
tion group as they only attended two Auskick sessions. The 
final sample consisted of forty children (37 males; 3 females) 
aged between 5 years, 0.2 months and 12 years, 3 months 
(M = 8.31; SD = 2.01; IQ range  50–134). Nineteen children 
were enrolled in the Auskick program and comprised the 
intervention group (17 males; 2 females), with 21 children 
in the comparison group (20 males; 1 female). This ratio of 
males to females is consistent with numbers participating 
in Auskick. Of the 19 in the intervention group, 11 were 
enrolled in a mainstream Auskick centre and eight in a 
disability-focused centre. It is important to note three par-
ticipants of this 40 were unable to complete the measure 
pertaining to socialization and communication, hence the 
sample used in these analyses is 37.

Intervention: An Australian Rules Football NAB AFL 
Auskick Program

As this was a naturalistic, community-based study, each 
child within the intervention group voluntarily participated 
in the program at local Auskick clubs, located throughout 
Victoria, Australia. When enrolling in the program, fami-
lies were linked to the AllPlay Footy website, a resource 
for children, parents, coaches and health professionals 
which provides information (e.g. information around the 
characteristics of various disability types) and strategies to 
facilitate inclusion into the football program (AllPlay Footy 
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2018). The types of coaching strategies includes informa-
tion around how to modify the game to suit children with 
different needs (for example, the CHANGE IT approach, 
which is detailed more thoroughly in Howells et al. (2019b), 
provides a structure for changing aspects of the activity such 
as the environment, equipment used, rules of the game, tim-
ing of activities). Each Auskick session was run by volun-
teer coaches from within the community. The sessions were 
run in groups where children were given the opportunity to 
practice fundamental motor and football related skills(e.g. 
kicking, marking the ball [catching] and bouncing the ball) 
and participate in modified football games. Each session ran 
from 60 to 90 min in total, once a week. As mentioned, 
the length of each Auskick season varies depending on the 
club and as such, each child completed a varied number of 
sessions. The average number of sessions offered by the 
Auskick programs was 14 (SD = 4.30; Range 6–22 weeks). 
Children in the current study attended an average of 12 ses-
sions (SD = 4.76; Range 4–21 weeks).

Measures

Demographic Information

Basic demographic information (refer to Table  1) were 
obtained through either a parent report survey designed for 
the purposes of this study or via screening questions upon 
entry into the study. Childrens’ level of cognitive functioning 

was measured using a Full-Scale Intelligence Quotient 
(FSIQ) obtained from age-appropriate Wechsler tests of 
Intelligence (e.g. Wechsler 2011, 2012, 2014). The severity 
of ASD symptoms was measured through the total score of 
the Social Responsiveness Scale-Second Edition (SRS-2) 
school-age form. This is a 65-item, objective measure of 
ASD symptomology and the severity of social impairments 
(Constantino and Gruber 2012).

Behavioral and Emotional Functioning

Behavioral and emotional functioning was assessed using 
the Child Behaviour Checklist (CBCL)—caregiver version. 
This measure obtains caregiver or parent reports of chil-
dren’s competencies and problem behaviors. The CBCL has 
two separate forms spanning across two age bands, both of 
which were required for the current study; preschool-aged 
(1.5–5 years [100 items]) (Achenbach and Rescorla 2000) 
and school-aged (6–18 years [113 items]) (Achenbach and 
Rescorla 2001). It is a widely used caregiver report meas-
ure assessing problem behaviors in child cohorts, sum-
ming problems into three broadband scores; Internalizing, 
Externalizing problems and Total problems (Achenbach and 
Rescorla 2001, 2000). The total problems score comprises 
the internalizing and externalizing broadband scores as 
well as the separate subdomains Social, Thought and Atten-
tion problems (6–18 years), Sleep problems (1.5–5 years), 
and Other problems on both forms. Both forms also offer 

Table 1  Child participant characteristics at baseline

FSIQ Full Scale Intelligence Quotient, SRS-2 Social Responsiveness Scale-Second Edition, VABS-3 Vineland Adaptive Behaviour Scale-Third 
Edition, ADHD Attention Deficit Hyperactivity Disorder, ODD Oppositional Defiant Disorder
a Data only available for that number of participants
b Two-tailed p-value from independent samples t-tests or Fisher’s exact test for categorical data

Characteristic Intervention group (n = 19) Comparison group (n = 21) Total (n = 40) p  valueb

Age M(SD) 7.98 (1.71) 8.62 (2.26) 8.31 (2.01) .32
Gender
 Male n (%) 17 (89.50) 20 (95.20) 37 (92.50) .60
 Female n (%) 2 (10.50) 1 (4.80) 3 (7.50)

FSIQ (n = 38)a, M (SD) 93.63 (19.17) 85.21 (20.66) 89.42 (20.12) .20
ASD severity (SRS-2) (n = 38)a, M(SD) 76.28 (8.39) 76.75 (10.09) 76.53 (9.20) .88
Adaptive functioning (VABS-3) (n = 39)a, M(SD) 75.67 (8.12) 71.95 (7.67) 73.67 (8.00) .15
Parent reported co-morbidities
 Anxiety/depression n (%) 3 (15.80) 8 (38.10) 11 (27.50) .16
 ADHD n (%) 8 (42.10) 6 (28.60) 14 (35.00) .51
 Language/intellectual disability n (%) 2 (10.50) 8 (38.10) 10 (25.00) .07
 ODD n (%) 1 (5.30) 2 (9.50) 3 (7.50) 1.00
 Vision/hearing impairment n (%) 4 (21.10) 3 (14.30) 7 (17.50) .69

n days between baseline and post assessments M(SD) 178.26 (46.54) 175.05 (38.37) 176.57 (41.92) .81
OPA during Auskick season n (%) 11 (57.90) 5 (23.80) 16 (40.00) .05
Routine therapy during study n (%) 16 (84.20) 18 (85.70) 34 (85.00) 1.00
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DSM-oriented Scales to provide a closer linkage to DSM 
diagnoses (Achenbach et al. 2003). These scales consist of 
depressive, anxiety, ADHD and ODD problems. The school-
aged form also offers a DSM-oriented somatic and conduct 
problems score, and the preschool-aged offers ASD related 
problems. Both 1.5–5 and 6–18 years forms have demon-
strated acceptable psychometric properties (Achenbach and 
Rescorla 2001; Ivanova et al. 2010). As the individual sub-
domains reported in the pre-school and school-aged forms 
differ, no analyses were conducted on the subdomains which 
make up Internalizing, Externalizing or the Total problems 
score, except for the Social Problems score included on the 
6–18-year-old form. Broadband scores that reached signifi-
cance were investigated further using relevant DSM-oriented 
problem scales that were consistent across both age-bands. T 
scores were used for the purposes of this study. For internal-
izing, externalizing and total problems, a T score of above 63 
falls within the clinical range, scores of 60–63 fall within the 
borderline clinical range, and scores below this fall within 
the normal range. For all other subscale and DSM-oriented 
scales, scores of < 65 fall within the normal range, scores of 
65–69 fall in the borderline clinical range and scores of ≥ 70 
fall within the clinical range.

Social Functioning and Communication

Social functioning and communication were assessed 
through the Vineland Adaptive Behavior Scale-third edition 
(VABS-3) domain-level parent/caregiver report form. This 
is a widely used 180-item measure of adaptive functioning 
and can be administered from birth to up to 90 years-of-
age (Sparrow et al. 2016). It comprises of four subscales; 
communication, daily living, socialization, and motor skills 
(Sparrow et al. 2016). For the purposes of this paper only 
the Socialization (which assesses interpersonal relation-
ships, play, and leisure activities, and coping skills in social 
situations) and Communication (which assesses taking in 
information, verbally expressing self and reading/writing) 
subscale standard scores will be referred to. Both the com-
munication and socialization domains have demonstrated 
excellent internal consistency, and adequate test–retest valid-
ity (Sparrow et al. 2016). Each domain score has a mean of 
100 and an SD of 15, with lower scores indicating lower 
levels of functioning.

Procedure

Ethical approval was obtained through the Deakin Uni-
versity Human Research Ethics Committee (DURHEC) 
and the Victorian Department of Education and Training 
(DET). Following approval, recruitment was conducted 
through the abovementioned sources. Once recruited, 
children and parent/caregivers completed baseline 

assessments. In accordance with the Declaration of Hel-
sinki, all parents of recruited child participants provided 
written informed consent with children providing assent. 
During the pre-assessment parents completed the demo-
graphic survey and parent-report measures and child 
participants completed age-appropriate Wechsler tests. 
As Wechsler tests remain valid for two years after their 
administration additional tests conducted during this time 
considered invalid. Parents were required to provide a 
report detailing scores if they already had a valid assess-
ment or had a planned assessment over the study dura-
tion. As this study is part of a broader study assessing a 
range of functional domains, both caregivers and children 
also completed several additional functional assessments 
which lie outside the scope of this paper. Each parent and 
child then completed a follow-up (post) assessment within 
approximately 6–8 weeks of the conclusion of their pro-
gram. As detailed earlier, the length of each program var-
ies. To account for this, each comparison participant was 
tested at approximately the same time as an Auskick par-
ticipant with no significant difference found between the 
mean number of days between pre-and-post assessments 
for each group (refer to Table 1).

Data Analysis

Fisher’s exact test and independent samples t tests were 
employed to compare clinical characteristics and levels of 
physical activity at baseline for the intervention and com-
parison groups. All significance levels were set to p < 05. As 
per recommendations by O’Keefe (2003), family-wise error 
rates for subsequent post-hoc analyses were not adjusted 
given this is a pilot study and doing so reduces statistical 
power.

Analyses Pertaining to Primary Aims

All primary outcome measures used to examine interven-
tion effectiveness were analysed using 2 × 2 (group × time) 
mixed model analysis of variance (ANOVA) with time as 
a repeated measure. Scores pertaining to the CBCL total 
score, DSM-oriented anxiety problems score, and commu-
nication demonstrated mild violations of normality. Data 
were transformed and used in analyses where applicable. If 
transformed data still violated assumptions, untransformed 
data were used as there is no non-parametric equivalent to 
mixed-model ANOVA. It is important that relevant analy-
ses should still be considered within the context of viola-
tions. Post-hoc paired samples t-tests were then conducted 
to assess within-group pre-and-post differences for variables 
that demonstrated significant interaction effects.
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Analyses Pertaining to Secondary Aims

As the intervention varied in length for each participant, 
follow up Pearson’s product-moment correlations were also 
conducted to see whether there was a relationship between 
the pre-post difference scores obtained in analyses demon-
strating significant group × time interactions, and the num-
ber of sessions attended. Significant correlations were then 
followed up with partial correlations to assess the impact of 
this relationship when controlling for variables including 
IQ, ASD severity and adaptive functioning levels. Lastly, 
independent samples t-test were conducted to see if there 
were any differences in changes in scores on variables with 
significant group × time interactions, depending on the type 
of Auskick program attended (e.g. mainstream vs disability-
focused). Sample size restrictions prevented the disability-
focused programs to be broken down into the two subtypes. 
The anxiety problems difference score violated assump-
tions of normality, as such non-parametric equivalents of 
the abovementioned tests were adopted.

Results

Sample Characteristics

The two groups did not significantly differ on any sample 
characteristics (see Table 1). There were also no signifi-
cant differences between those engaging in mainstream 

Auskick or disability-focused programs for the interven-
tion group on the following characteristics: age, IQ, adap-
tive functioning, and ASD severity. However, 11 parents 
in the intervention group reported their child was engag-
ing in other community OPA during the football program 
(swimming, karate, gymnastics, and tennis), compared to 
five children in the comparison group. The type of activ-
ity outside of Auskick that was most frequently engaged 
in was swimming, and there were no significant differ-
ences in the number of children engaging in this activity 
in each group (n = 8 in the intervention; n = 5 in the com-
parison, p = 0.31). It is also important to note that it is a 
requirement that all schools in Victoria, Australia provide 
swimming education to school-aged children (Victorian 
Department of Education and Training 2018) and hence 
participants engaging in swimming were not excluded 
from the current study.

Independent samples t tests were performed to assess 
group differences at baseline for all variables on the 
CBCL and VABS. Results indicated no significant differ-
ences at baseline for any of the abovementioned variables 
(p > 0.05). Table 2 shows the efficacy of the Auskick inter-
vention in relation to the comparison group for all vari-
ables, using a 2 × 2 mixed-model ANOVA. Figure 1 graphs 
the efficacy of Auskick in relation to the comparison group 
for variables which reached significance,

Table 2  Pre-and-post intervention scores for all group × time mixed models ANOVAs

* Significant at the p ≤ .05 level, **significant at the p ≤ .01 level
a Effect size = partial eta squared
b Presented scores represent the raw data whereas the group × time statistics represent transformed data
c Sample size is lower as this subscale is not available on the pre-school aged form
d Sample size is smaller as not all parents completed this measure

Intervention Control Time × group interaction

Baseline Post Baseline Post

M (SD) M (SD) M (SD) M (SD) F p ηp
2a

CBCL–caregiver
 Total  problemsb 69.32 (7.17) 66.26 (8.17) 66.19 (10.00) 67.38 (7.43) 4.19 .048* .10
 Externalizing problems 63. 42 (10.85) 61.47 (9.68) 62.29 (11.88) 62.48 (8.68) 1.30 .26 .03
 Internalizing problems 66.42 (9.29) 62.05 (9.48) 64.05 (10.55) 64.90 (9.23) 6.91 .01* .15
 Social problems (n = 35c) 68.71 (7.16) 64.82 (7.40) 66.44 (7.01) 67.33 (6.92) 6.85 .01* .17

DSM-oriented scales
 Anxiety problems 68.21 (12.35) 60.95 (9.54) 65.29 (12.26) 66.67 (11.76) 11.95 .001** .24
 Depressive problems 67.63 (9.40) 64.42 (9.58) 65.62 (10.73) 64.52 (10.42) .72 .40 .02

VABS-3 (n = 37d)
 Socialization 75.06 (9.01) 74.94 (8.93) 71.25 (10.02) 71.30 (7.04) .01 .95 .00
 Communication 79.35 (10.65) 80.94 (9.44) 75.60 (12.08) 76.05 (11.80) .17 .69 .01
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Fig. 1  Graphical representations of mean pre-and-post intervention scores and data spread at each time point for variables that reached signifi-
cance
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Child Behavior Checklist: Behavioral and Emotional 
Functioning

Total Problems

While there were no significant main effects for group or 
time, there was a significant group × time interaction for 
Total problem behavior scores (p = 0.048, ηp

2 = 0.10 [pre-
and-post scores were transformed using a reflected square 
root transformation]). Post-hoc repeated measures t tests 
revealed a significant change in transformed scores for the 
Auskick group t(18) = − 4.52, p < 0.001, with raw scores 
remaining in the clinical range. No significant difference 
was found in scores for the comparison group t(20) = − 1.14, 
p = 0.27.

Externalizing and Internalizing Scores

There were no significant group, time or group × time inter-
action effects for Externalizing problems broadband score. 
Regarding Internalizing scores there was no effect for group 
or time however, was a significant group × time interaction 
effect (p = 0.01, ηp

2 = 0.15). Post-hoc repeated measures t 
tests revealed a significant reduction in internalizing scores 
for the Auskick group t(18) = 2.98, p = 0.01, decreasing 
from the clinical to the borderline clinical range. There 
was no significant change in scores for the control group 
t(20) = − 0.64, p = 0.53.

DSM‑Oriented Anxiety and Depressive Problems

Results indicated no significant time, group or group × time 
interaction effects for the DSM-oriented Depressive prob-
lems score. Anxiety problems showed no significant main 
effects for group, however did show both a significant time 
effect (F [1,38] = 5.53, p = 0.02, ηp

2 = 0.13) and group × time 
interaction (p = 0.001, ηp

2 = 0.24). Post-hoc repeated meas-
ures t-tests revealed a significant reduction in anxiety prob-
lem scores for the Auskick group, with average scores reduc-
ing from the borderline clinical to normal range t(18) = 3.85, 
p = 0.001. There was no significant change in scores for the 
comparison group t(20) = − 0.83, p = 0.41.

Social Problems

Results with a subset of the sample (6–12-year-old partici-
pants [n = 35]) indicated no significant main effects for group 
or time, however a significant group × time interaction effect 
for Social problem scores (p = 0.01, ηp

2 = 0.17). Post-hoc 
repeated-measures t-tests revealed a significant reduction in 
scores from the borderline clinical to the normal range for the 

Auskick group t(16) = 2.40, p = 0.03. There was no change in 
scores for the comparison group t(17) = − 0.99, p = 0.34.

Vineland Adaptive Behavior Scale: Social 
Functioning and Communication

There were no main effects for group or time, or group × 
time interaction effects for either socialization or communi-
cation (see Table 2).

The Impact of Dosage on Differences Between Each 
Time Point

Pearson’s product-moment correlations were used to assess 
the relationship between the difference in pre-post scores 
for variables reaching significance on mixed-model ANO-
VAs, and the number of Auskick sessions attended (see 
Fig. 2). As per correlational strength guidelines detailed 
in Evans (1996), a significant, strong negative correla-
tion was found between Social problems and the number 
of Auskick sessions attended (r = − 0.60, n = 17, p = 0.01). 
When controlling for IQ, ASD severity, and adaptive func-
tioning levels, the following partial correlations were found 
(r = − 0.62 p = 0.01, r = − 0.60 p = 0.02, r = − 0.60 p = 0.02, 
respectively).

A non-significant, moderate negative correlation was 
found between Total problems and the number of Auskick 
sessions attended (r = − 0.43, n = 19, p = 0.07). Further-
more, a non-significant, weak negative correlation was found 
between Internalizing problems and the number of sessions 
attended (r = − 0.37, n = 19, p = 0.12). As the difference 
score Anxiety problems violated normality, spearman’s rho 
was used. Results indicated a non-significant, weak corre-
lation (rs= − 0.38, n = 19, p = 0.11). As these correlations 
were not significant, post-hoc partial correlations were not 
conducted.

The Impact of Attendance in Mainstream 
or Disability‑Focused Auskick Programs

Independent samples t tests were conducted to assess the 
impact of the type of Auskick program attended (main-
stream vs disability-focused) and pre-and-post difference 
scores obtained in the intervention group for variables that 
reached significance. Results revealed no significant group 
differences for any variables (see Table 3).

Discussion

The current study examined the impact of a popular 
Australian OPA football program available for children 
aged between 5 and 12 years, on a behavioral problems 
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measure, the CBCL, and the socialization and communi-
cation domains on the VABS-3 in children with ASD. As 
this study evaluated Auskick as it currently runs within 
community settings, children attended their local Auskick 
club (mainstream or disability-focused programs). Whilst 
there was a minimum criterion for how many sessions chil-
dren were required to attend, there was an opportunity to 
examine dosage due to variation in the lengths of programs 
children attended. Follow-up analyses were conducted on 
variables that demonstrated significant group × time inter-
action effects in primary analyses, to assess the impact of 

dosage and program type on differences in scores between 
pre-and-post sessions. Primary results demonstrated reduc-
tions in the CBCL scales total problems, internalizing and 
DSM-oriented anxiety problems for the intervention group. 
There was also a reduction in social problems for a subset 
of children aged 6–12 years. It is important to note how-
ever, more parents in the intervention group reported that 
their child engaged in additional OPA outside the study than 
in the comparison group, with the difference approaching 
significance. Consequently, observed results may be due to 
the combined impact of the football program, and increased 

Fig. 2  Graphical representations of moderate or higher correlations between differences scores and number of Auskick sessions attended

Table 3  Differences in pre-post 
scores for mainstream and 
disability-focused programs

a Sample size is lower as this subscale is not available on the pre-school aged form
t Comparisons made using an independent samples t test
U Comparisons made using a Mann–Whitney U-test

Mainstream Disability-focused Statistic (df) p-value
M (SD) M (SD)

CBCL—caregiver
 Total problems − 3.91 (5.09) − 1.88 (5.72) − .82 (17)t .43
 Internalizing problems − 5.55 (5.59) − 2.75 (7.44) − .94 (17)t .36
 Social problems (n = 17a) − 6.40 (5.25) − .29 (7.20) − 2.03 (15)t .06

DSM-oriented anxiety problems − 8.00Median − 4.00Median 38.50U .65
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OPA participation more generally. These findings build on 
the growing literature finding that organized sport partici-
pation is associated with greater levels of physical activity 
(Marques et al. 2016, see Rowland (1998) for contrasting 
research around the “activity-stat” hypothesis which stipu-
lates that individuals maintain balance in energy expenditure 
through decreasing activity in one domain, when activity is 
increased in another).

Behavioral and Emotional Functioning

Results indicated a reduction in parent-reported Total prob-
lem behaviors (e.g. internalizing, externalizing, social, 
thought and attention problems) in the intervention group, 
however no significant change in the comparison group. 
When investigating the specific location of behavioral 
changes, there was an interaction effect for Internalizing 
scores. The intervention group showed a significant decrease 
in internalizing problems whereas the comparison group did 
not. As mentioned, the subdomains which make up inter-
nalizing are not consistent across the two age-group forms. 
However, when exploring the DSM-orientated scales that 
were consistent across both forms, a significant effect was 
found for DSM-oriented Anxiety problems. Again, the inter-
vention group showed a significant decrease in scores, with 
no difference noted in the comparison group. There were 
no effects shown for Depressive problems or Externalizing 
problem scores more broadly. This contrasts with qualitative 
research exploring a soccer program that suggested reduc-
tions in behaviors such as “the reduction of: stereotypes, 
escape and aggressive behaviors and highly dysfunctional 
behaviors” (Cei et al. 2017, p. 499). It may be that this type 
of program specifically (Australian Rules football) does not 
impact externalizing domains however further quantitative 
research is needed to explore this area further.

The mechanisms by which physical activity participa-
tion may benefit internalizing domains appear multifac-
eted and are still being explored. Nevertheless, previous 
research has investigated the positive role exercise has on 
the monoamines system (including dopamine, noradrena-
line, and serotonin) (Meeusen and De Meirleir 1995; Lin 
and Kuo 2013), which has been implicated in anxiety and 
is often targeted with medication (i.e. selective serotonin 
reuptake inhibitors). From a psychological perspective, 
anxiety itself has been listed as a barrier to participation in 
physical activity for children with ASD (Engel 2011). Par-
ticipating in a team sport can also come with sensory chal-
lenges such as getting wet, touching mud (May et al. 2017) 
and loud noises. Research has provided some support for 
the associations between anxiety and sensory impairments 
(South and Rodgers 2017; Uljarević et al. 2016). However, 
exposure to anxiety-provoking situations can often be an 
effective way of reducing anxiety (for example, exposure 

therapy (Abramowitz et al. 2019)). Further, sports are said to 
enhance self-esteem (Lubans et al. 2016) and provide more 
general health benefits as children are placed in a social 
environment with peers and adults (Eime et al. 2013). This 
exposure to social interactions is important given the height-
ened prevalence rates of social anxiety specifically among 
this population (Spain et al. 2016; Bellini 2004). It is possi-
ble these factors may have contributed to the reduction seen 
in anxiety in the current study. It would be beneficial for 
future research into OPA programs to firstly clarify contri-
butions of possible underlying mechanisms to reduce anxi-
ety in children with ASD specifically. Secondly, it would be 
beneficial to break down anxiety further and examine OPA 
participation on the subtypes of anxiety (i.e. generalized or 
social).

Social Functioning and Communication

When assessing results from the VABS-3, there were no 
significant group × time interaction effects for either Com-
munication or Socialization, thus indicating these areas did 
not change following participation in the football program 
across either group. The result for socialization contrasts 
Howells et al.’s (2019a) review, however, results for com-
munication are consistent. This is also consistent with the 
results of other studies who employed the VABS examining 
OPA programs (for example; horse-riding programs meas-
ured in Anderson and Meints (2016) and Gabriels et al. 
(2015)). As mentioned earlier, one previous study found 
significant reductions in communication deficits using the 
Gillam Autism Rating Scale, which measures deficits closely 
aligned with ASD and the DSM 5 (American Psychiatric 
Association 2013). It may be that areas such as reading, 
and writing (which the VABS-3 communication domain 
includes) may not be influenced by participation in programs 
such as football, however further research is needed into this 
type of sports effect on more academically related domains. 
Future research may benefit from qualitative parent reports 
around communication as these have the potential to tap 
into communicative benefits that more clinically oriented 
measures may not.

Interestingly, for 6–12-year old’s, scores pertaining to 
CBCL social problems significantly decreased in the inter-
vention group however no significant difference was seen in 
the comparison group. The CBCL social problems subscale 
examines difficulties in relationships and delayed social 
behaviors (through items such as “easily jealous”, “com-
plains of loneliness”, “clings to adults or too dependent” 
and “not liked by other kids”) (Achenbach and Rescorla 
2001). Moreover, this scale also assesses more movement-
related items “gets hurt a lot, accident-prone” and “poorly 
coordinated or clumsy” (Achenbach and Rescorla 2001). It 
may be that participation in this activity may have less of an 
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influence on features that are more core to ASD (for exam-
ple; emotion recognition and eye contact as is measured on 
the VABS-3 [which other types of physical activity programs 
may benefit]). However, it does appear to reduce negative 
social problems such as feelings of loneliness (which has 
individually been linked to physical activity participation 
(Pels and Kleinert 2016)) and clinginess through the group 
nature of the program. Furthermore, given Auskick and OPA 
more generally are movement-based activities, it is unsur-
prising to see benefits in social domains that assess motor-
related skills such as clumsiness. However, as this subscale 
was only available on the 6–18-year-old forms, we cannot 
apply these results to the 5-year-olds within the sample.

The Impact of Auskick Dosage on Difference 
Between Each Time Point

Whilst it is difficult to control many aspects of community-
based naturalistic research, the variability in season lengths 
offered by different Auskick centers allowed for quantitative 
analyses around the number of sessions attended and the dif-
ference in scores between pre-and-post testing. Results indi-
cated a significant, strong negative relationship between the 
social problems difference scores and the number of Aus-
kick sessions attended. This indicates that the more Auskick 
sessions attended, the greater the reduction in scores from 
pre-to-post-testing. This relationship remained strong after 
controlling for IQ, adaptive functioning levels and ASD 
severity. One previous study has also reported similar find-
ings, with Karakas et al. (2016) indicating greater scores on 
teacher-reported social behaviors with the greater time spent 
engaging in activities (e.g. table tennis, swimming).

Although non-significant relative to the standard alpha 
level, a moderate negative relationship was also found when 
examining the Total problem difference scores, highlight-
ing that the more Auskick sessions attended, the greater the 
reduction in total problems. Analyses pertaining to Inter-
nalizing and DSM-oriented anxiety problems found non-
significant weak correlations indicating that reductions in 
scores on these domains were less influenced by the number 
of sessions attended. It may be that attending only a few 
Auskick sessions can be beneficial in reducing anxiety, how-
ever, given this was a small sample of participants involved 
in a pilot study, further research is needed to identify the 
optimal dosage required to achieve a reduction in anxiety 
and internalizing domains.

Attendance in Mainstream vs Disability‑Focused 
Auskick Programs

When examining differences within the intervention group 
around the type of program they were engaged in (main-
stream or disability-focused), no differences were noted at 

baseline in terms of characteristics such as age, IQ, ASD 
severity and adaptive functioning. Qualitative research has 
touched on the importance of choice for youth with a disabil-
ity when deciding to go into segregated sporting programs 
(Spencer-Cavaliere et al. 2017). However, parents in May 
et al.’s (2017) sample highlighted the anxiety some parents 
feel around mainstream participation for reasons such as 
their child’s behavior not being tolerated or their perfor-
mance not meeting a specific level. In this sample, it may 
be that parental preferences dictated which type of Auskick 
program their child participated in, rather than the specific 
characteristics of that child. It would be interesting for future 
research to conduct in-depth interviews with parents around 
why they chose either a segregated or integrated program for 
their child to participate in.

Furthermore, the level of score reduction between pre-
and-post assessments seen in children who participated in 
mainstream Auskick was not different from the reduction 
in scores seen in those who were part of disability-focused 
programs for all variables which demonstrated significant 
interaction effects. Whilst the social problems subdomain 
demonstrated a greater reduction in scores for mainstream 
programs compared to disability-focused, this difference was 
not significant. Nevertheless, it has been said that integration 
into mainstream schooling settings provides an opportunity 
for typically developing children to act as role models and 
children with ASD are provided with more of a chance to 
mimic social skills and learn social rules which can improve 
mental health (Mundy and Mastergeorge 2012). However, 
for the remaining areas (total, internalizing and anxiety 
problems), participation in either segregated or unsegregated 
programs within the community appears to produce similar 
reductions. As mentioned earlier, disability-focused pro-
grams can be broken down into disability-specific and side-
by-side programs. The sample size of the intervention group 
did not permit analyses breaking the disability-focused 
group down further. Future research should consider further 
examining integrated vs segregated programs to examine the 
impact the different types of programs may have.

Limitations and Recommendations 
for Future Research

It has been suggested that research conducted in schools or 
the community may be “more ecologically valid, and have 
greater external validity and transferability than a tightly 
controlled RCT” (Bishop and Pangelinan 2018, p. 22). 
While it is not possible to randomize or wait-list control 
for a study investigating the benefits of community-based 
sports that participants voluntarily enrolled in, we have been 
able to use a scientific framework to understand potential 
benefits of OPA for a group of children with ASD using 
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similar pre-post methodology as applied in previous RCTs 
evaluating OPA programs (e.g. Gabriels et al. 2015). How-
ever, we do acknowledge that a lack of randomization as a 
limitation that can lead to systematic differences between the 
groups (Sibbald and Roland 1998). This may have affected, 
for example, more children engaging in OPA outside the 
study in the intervention group. Further limitations of this 
study include the use of unblinded, caregiver reports, which 
are prone to placebo (Waschbusch et  al. 2009). Future 
research into this program may benefit from including more 
independent raters (e.g. teacher measures), which may give 
more information about potential changes across settings. 
Research may also benefit from using more objective meas-
ures where possible, for example; as seen in Hillier et al. 
(2011), salivary cortisol levels can be collected pre-and-post 
intervention as a marker for stress/anxiety levels.

Due to the nature of this naturalistic study design, we 
were not able to control for engagement in usual routines 
(inclusive of therapy and medication). The influence these 
factors may have on results remains unclear. It is important 
to note the variability which surrounded the pre-and-post 
data (refer to Fig. 1) and a more methodologically rigor-
ous design may have reduced some of this variability. Fur-
thermore, to the best of our knowledge, this is the largest 
evaluation of a team football program to be evaluated for 
children with ASD, however, the sample size was still mod-
est. As indicated by Rinehart et al. (2018), larger, practical 
RCTs are needed in this area to determine the efficacy of 
community OPA programs. Future research should aim to 
employ more robust techniques within naturalistic settings 
e.g. randomizing participants and more closely controlling 
for confounds such as OPA and physical activity levels out-
side of the program.

Conclusions

The findings from this pilot show positive indications of 
community-based football, specifically Australian Rules 
football programs (Auskick) for children with ASD. More 
specifically, results indicated significant decreases in CBCL 
total problem behaviors, internalizing and DSM-oriented 
anxiety problem behaviors for the intervention (Auskick) 
group and no significant changes for the comparison group 
pre-and-post. A significant decrease in social problems on 
the CBCL was also found for a subset of the intervention 
group (6–12-year-olds), which encompasses negative indi-
cators of social experiences such as loneliness and motor-
social areas such as clumsiness. These results suggest that 
Auskick and more generally greater OPA participation 
may help alleviate anxiety symptomology in children with 
ASD, where the co-morbidity of clinically significant anxi-
ety it high (Gillott et al. 2001; Van Steensel et al. 2011). 

Nevertheless, further, more rigorous research is still needed 
in this area. As acknowledged by Rinehart et al (2018), 
research into such programs has the potential to benefit not 
only children but their families and communities alike.
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