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EXECUTIVE SUMMARY 

Physical activity participation is essential for optimal health—both physical and mental. 

Paradoxically, participation in physical activity is reduced in individuals impacted by clinical 

conditions such as mental health disorders. Engagement in physical activity is multifactorial, with 

factors such as time, cost, access to programs, relationships with coaches/teachers, parental support, 

friendships, and bullying identified as factors influencing participation and ongoing engagement in 

children without mental health disorders. Additionally, individual levels of physical literacy (i.e., 

physical and social competence, motivation, confidence, and physical activity-related knowledge and 

understanding)1-4 has been identified to contribute to the value placed on physical activity, and 

physical activity levels.  

However, the factors impacting the physical activity participation behaviours of children with mental 

health disorders are yet to be identified. Furthermore, the physical literacy of children with clinically 

significant mental health disorder symptomology has received minimal attention within existing 

literature to date. As a result, the best methods of facilitating and promoting physical activity 

participation in children with mental health disorders are not well understood.  

The aim of this research was three-fold. Firstly, to synthesise literature pertaining to the physical 

literacy of children (aged 6-12-years) with behavioural and emotional mental health disorders. 

Secondly, to better understand the physical activity experiences, and factors contributing to these 

experiences, of children with mental health disorders. Information obtained from answering aims one 

and two was used to develop a physical literacy-informed, physical activity-based program Fit for 

Play. The third aim was to evaluate the feasibility of implementing Fit for Play within a local, 

government funded, Child and Adolescent Mental Health Service (CAMHS) designed for children 

aged 6-12-years with chronic and complex mental health disorders.  

This doctoral thesis is written as a series of papers, each making a unique contribution and adding to 

the evidence base of enhancing physical activity participation outcomes for children with mental 

health disorders. The first paper (Chapter Two) is a scoping review. The purpose of this review was 

to establish the physical literacy levels of children with behavioural and emotional disorders based 

on existing literature. Studies considering any (one or more) of the domains of physical literacy as 

defined by Whitehead4 (i.e., physical competence, confidence, motivation, knowledge/ 

understanding) in children aged 6-12-years with behavioural or emotional disorders (International 

Statistical Classification of Diseases and Related Health Problems 10th Revision [ICD-10], depressive 
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disorders [F32.0-F32.9], anxiety disorders [F41.0-F41.9]; and  behavioural and emotional disorders 

with onset usually occurring in childhood and adolescence [F90.0-F97.0])5. Disorders within block 

F90.0-97.0 of the ICD-10 include, hyperkinetic disorders, conduct disorders, mixed disorders of 

conduct and emotions, emotional disorders (e.g., generalised anxiety disorder, social anxiety 

disorder), disorders of social functioning (e.g., mutism, reactive attachment disorder) and tic 

disorders. Sixty-eight articles were included in the review. The majority of studies were conducted 

on children with attention deficit hyperactivity disorder. Physical competence was addressed in 62 

articles, revealing children with behavioural and emotional disorders have poor motor proficiency, 

but comparable body composition to children without behavioural or emotional disorders. Only two 

articles addressed the physical literacy components of motivation and confidence; and one addressed 

the components of knowledge and understanding, which were all lower in children with behavioural 

and emotional disorders compared to those without. It was concluded that (a) behavioural and/or 

emotional mental health disorder(s) are associated with lower levels of physical literacy in children, 

(b) additional research was required to understand the impacts of behavioural and emotional mental 

health disorders on the psychosocial and cognitive domains of physical literacy, and (c) to promote 

physical activity participation in children with behavioural and emotional mental health disorders, 

children may require increased support and tailored physical literacy-centred interventions. These 

conclusions formed the foundations for Chapter Three (Paper Two) and Chapter Four (Paper Three).  

To provide increased insight into the factors influencing the physical activity experiences of children 

with mental health disorders, and the social and psychological factors shaping their experiences, we 

conducted semi-structured interviews with children impacted by mental health disorders and their 

parents/guardians (Chapter Three, Paper Two). Further, we solicited the information obtained from 

understanding the lived experiences of children and their parents/guardians within physical activity 

contexts, to yield recommendations for program facilitators (e.g., coaches, teachers, practitioners) 

and service provides to facilitate positive physical activity experiences for children with mental health 

disorders. Interviews were conducted with 20 children with a diagnosed mental health disorder, and 

18 parents/guardians. A reflexive thematic approach was utilised to analyse the data. Children 

appeared to participate in predominantly play-based, unstructured physical activities with their 

families. These patterns were identified by participants to be impacted by an interplay of factors 

including social connection (or disconnection), children’s movement skill and resilience, a desire to 

experience success and enjoyment, and the capacity of others (e.g., parents/guardians, program 

facilitators) to provide adequate emotional and physical support surrounding physical activity 

participation. Additionally, the need for tailored programs and program environments was 
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emphasised. Based on these findings, recommendations to assist the integration of children with 

mental health disorders into physical activity-based programs included providing physical literacy-

informed training/programs for children; educating parents/guardians regarding the facilitation of 

physical activity opportunities and provision of emotional support for their child; and implementing 

coach education; as well as fiscal, communication/marketing, and environmental changes within 

programs.  

At the core of this research was the goal of developing, implementing and evaluating a physical 

activity-based program within a local, government funded, CAMHS. The intervention site was 

Pathways (CAMHS, Western Australia), a Tier 4, trauma-informed service for children aged 6-12-

years with severe and complex mental health disorders, and their families. CAMHS Tier 4 services 

are specialised day and inpatient units for individuals impacted by severe mental health disorders. 

Utilising the insights gained from Chapter Two and Chapter Three, a physical literacy informed 

program, Fit for Play was designed and implemented. The Sport Australia physical literacy 

framework1 was utilised as the underlying framework for Fit for Play, based on the inclusion of social 

competence along with the physical, cognitive and psychological domains. The program coordinator 

was an exercise physiologist accredited with Exercise and Sports Science Australia. Fit for Play was 

developed in consultation with Pathways staff and consumers to ensure it aligned with the needs of 

participating children and the Pathways model of care. Fit for Play incorporated three components. 

The first, the therapeutic program comprised two morning movement circuit-style sessions per week 

which focused on the physical domain (i.e., strength, fitness and motor proficiency) and the 

psychological and cognitive domains of physical literacy; and one afternoon session which focused 

on the social and psychological domains of physical literacy through engagement in team-based 

activities. Secondly, children self-prescribed weekly home-based physical challenges. The third 

component was a parent/guardian education session. The main goal of the education session was to 

provide parents and guardians with information and resources that would enable them to provide 

logistical and motivational support (autonomy, competence, and relatedness) surrounding their 

child’s physical activity participation 

Fit for Play was designed to be integrated into an existing CAMHS model of care; therefore, it was 

imperative to determine implementation feasibility. A mixed-methods design was employed to 

answer the research objectives. Quantitative data surrounding program delivery was collected by the 

program coordinator, and included information regarding delivery time, and attendance and 

participation rates. Satisfaction with the Fit for Play program was determined via semi-structured 

interviews with participating children (n=14), parents/guardians (n=5) and Pathways Staff (n=15). 
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Additionally, a battery of physical literacy assessments and goal attainment scaling were utilised to 

determine any preliminary effects of Fit for Play on participating children.  

Feasibility variables relating to program delivery, and children and parent/guardian satisfaction, as 

well as the preliminary effects of Fit for Play on participating children were explored in Paper Three 

(Chapter Four). As Fit for Play was delivered as part of standard service provision, all children 

attending the Pathways program during the intervention period participated in Fit for Play. Seventeen 

(74%) children who engaged in Fit for Play agreed to be a part of the research component, and 14 

(61%) completed the assessment protocol (i.e., participated in the Fit for Play feedback interviews, 

and completed the pre- and post-assessment of preliminary efficacy). Attendance rates in the 

therapeutic program (i.e., being present but not engaging in the prescribed activities) averaged 77%, 

and participation (i.e., participating in prescribed activities) averaged 70% which is comparable to 

previous research.6 Feedback from participating children, and families was positive regarding the 

structure of Fit for Play, and its inclusion within the Pathways program. Children found the program 

fun, and enjoyed the variety provided within the sessions. Children who participated in minimal 

physical activity prior to engaging in Fit for Play identified that Fit for Play had a positive impact on 

their motivation and confidence for engaging in physical activity, (e.g., during physical education 

classes at school). Parents/guardians felt that Fit for Play was beneficial for their children, especially 

the focus on social skill development, and acknowledged that Fit for Play provided increased 

opportunity for their children to be active. Despite children and parents/guardians subjectively 

identifying physical and psychosocial benefits as a result of participating in Fit for Play, no changes 

were identified in the physical literacy-focused assessment items. Positively, all children improved 

in their individualised physical literacy-focused goal(s). As a feasibility study, this study was not 

powered to identify statistically significant change. Delivery and operationalisation of 

parent/guardian education and home-based physical challenges require additional consideration. 

Parents/guardians identified the education session to be beneficial, however, only 30% attended the 

session. The strengths of this study include the development and implementation of a novel physical 

activity-based program into a Tier 4, government funded CAMHS, and the collection of 

comprehensive qualitative feedback from consumers, which will strengthen Fit for Play design and 

support ongoing research. 

Staff perspectives on the integration of the Fit for Play program into the Pathways model of care, and 

the integration of an accredited exercise physiologist into the existing multidisciplinary team were 

explored in Paper Four (Chapter Five). Staff expressed positive attitudes to the inclusion of Fit for 

Play and the integration of an exercise physiologist into the existing model of care. Specifically, staff 
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felt Fit for Play was suitable and appropriate for participating children, with perceived benefits to 

participating children including improvements in the physical, social and psychological domains of 

physical literacy. Staff felt that benefits to the Pathways program included positive impacts on 

children’s emotional regulation, increasing their capacity to access the broader Pathways program 

(e.g., education sessions, therapeutic group sessions delivered by multidisciplinary team clinicians, 

individual therapy); and the provision of increased opportunities to identify children’s strengths. 

Additionally, staff felt Fit for Play enabled the translation of skills developed within a classroom 

context (e.g., social skills, problem solving skills, and emotional regulation skills) into a physical 

activity context. Staff attributed much of the success of Fit for Play to the program coordinator; citing 

the benefits of having an allocated staff member to deliver the Fit for Play program; the training, 

experience, and adaptability of the program coordinator; and the ability of the program coordinator 

to integrate into the multidisciplinary team. Staff felt implementation feasibility to be impacted by 

appropriate levels of staffing (to allow for individualised support for participating children); the 

suitability of the exercise environment; and children’s physical skills, cognitive functioning, and 

emotional regulation capacity. Staff made some important suggestions regarding modifications to the 

Fit for Play to facilitate the ongoing inclusion of Fit for within the Pathways model of care. 

The outcomes of this research add considerably to our understanding of the physical literacy of 

children experiencing a mental health disorder. It is evident that there is a need to provide additional 

supports, and tailored services to facilitate the development of physical literacy, and physical activity 

participation of children with mental health disorders. Through evaluating the feasibility of 

implementing a physical activity-based program in the model of care of a government funded 

CAMHS, we have provided a foundation on which to base the development, implementation and 

evaluation of future, similar programs into other mental health services for children. Additionally, we 

have demonstrated the importance of utilising appropriately trained exercise professionals such as 

exercise physiologists (accredited with Exercise and Sports Science Australia) for delivering physical 

activity-based programs for children with mental health disorders. From this research, it is 

anticipated, and hoped that services (e.g., government funded CAMHS, other mental health services 

for children and adolescents, community physical activity and sporting programs, and educational 

facilities such as schools) can utilise the outcomes to tailor programs to suit the specific needs of 

children with mental health disorders and facilitate increased, positive participation experiences for 

children and their families.  
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CHAPTER ONE  

Introduction 

1.1  Background 

Mental health disorders are defined as a range of disorders ‘generally characterised by some 

combination of abnormal thoughts, perceptions, emotions, behaviour and relationships with others’.1 

Between June 2013 and April 2014, one in seven, or an estimated 560,000 Australian children and 

adolescents aged 4-17-years were affected by mental health disorders, and, of those diagnosed, 30% 

were affected by two or more disorders concurrently.2 Physical activity has been demonstrated to 

reduce symptoms of depression and anxiety in children with clinically significant symptoms3 and is 

therefore well placed to support prevention of, treatment of, and recovery from, mental health 

disorders. Physical activity can also positively impact children’s social skill development and their 

relationships with their peers and family.4 Additionally, perceived success, achieving goals, and 

overcoming obstacles within physical activity contexts can provide children with a positive sense of 

self.4,5 Furthermore, participation in physical activity has been associated with improvements in 

children’s executive functioning and school performance.4,6  

In order to obtain the benefits of physical activity, Australian guidelines recommend children (aged 

5-17-years) engage in at least 60-minutes of moderate-to-vigorous physical activity daily across a 

variety of activities, including those that advance musculoskeletal strength.7 Based on accelerometery 

data, an average of 52% of all children meet the guidelines.8 Of concern, evidence indicates that only 

41.9% of children with symptoms of depressive disorder are likely to meet the recommended 60-

minutes of moderate-to-vigorous physical activity daily.9 An attention deficit hyperactivity disorder 

(ADHD) diagnosis has also been associated with reduced physical activity levels.10,11  

An individual’s physical literacy has been associated with the extent to which they will seek and 

engage in physically active experiences, based on the value they place on physical activity, and 

emotions associated with participation in physical activity.12 Physical literacy retains a variety of 

definitions and inclusions internationally. Sport Australia considers physical literacy to be ‘lifelong 

holistic learning acquired and applied in movement and physical activity contexts… vital in helping 

us lead healthy and fulfilling lives through movement and physical activity.’13 The Sport Australia 

physical literacy framework incorporates four interrelated domains; physical, psychological, social 

and cognitive.13 The physical domain comprises skills and fitness including fundamental movement 

skills, object manipulation, muscular strength, muscular endurance and cardiovascular endurance.  
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The psychological domain captures the attitudes and emotions an individual has towards movement 

and physical activity, and includes confidence, motivation, self-perception, and emotional and 

physical self-regulation.13 The social domain considers an individual’s capability to build and 

maintain respectful relationships; the social skills required for successful interactions with others, 

such as cooperation, leadership and conflict resolution; and the moral principles that govern an 

individual’s behaviour in relation to fairness, justice, inclusion and respect.13 The cognitive domain 

encapsulates an individual’s understanding of how, why, and when to move including; content 

knowledge, safety and risk, rules, and tactics and strategy.13 Regarding the cognitive domain, a 

physically literate individual can determine what makes movements more or less effective and 

understand how to improve and develop movement patterns or skills.13 Furthermore, they understand 

relevant risks associated with physical activity; and are able to plan and strategise within individual 

and team contexts, increasing likelihood of successful participation outcomes.13 

Physical activity participation behaviours have also been considered in relation to self-determination 

theory.14 Self-determination theory posits that humans have an innate desire to satisfy three basic 

psychological needs relating to autonomy (i.e., a sense of volition and agency), competence (i.e., a 

sense of capability), and relatedness (i.e., meaningful, supportive connections with others).15 In 

situations where these needs are satisfied, individuals endorse more adaptive, or autonomous, reasons 

for participating in an activity. In this case, engagement in an activity occurs as a result of the value 

one connects to the outcomes of an activity (identified regulation), its alignment with one’s sense of 

self (integrated regulation), and participation enjoyment or interest (intrinsic motivation). Conversely, 

individuals might also (or instead) endorse what are considered more ‘controlled’, or less adaptive, 

forms of motivation, such as engaging in an activity primarily to avoid punishment, because others 

recommend it, or to avoid feeling guilty for non-participation (i.e., external and/or introjected 

regulation). Self-determination theory and physical literacy have been conceptually linked to health 

outcomes, including mental health;16,17 however, the relationships between childhood mental health 

disorder diagnosis, self-determination theory, physical literacy and physical activity behaviours are 

not well established.   

Additional factors identified to impact the physical activity participation behaviours of children 

without mental health disorders include time, cost, access to programs, relationships with 

coaches/teachers, parental support, and bullying.18 It is evident that there are differences in the 

physical activity participation experiences of children with mental health disorders compared to 

children without mental health disorders. For example, Ekornås et al19 identified children with anxiety 

disorders hold significantly lower self-perception in the domains of peer acceptance and physical 
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competence than children without a mental health disorder. According to Harvey et al11 boys with 

ADHD reported twice as many distressing mental states in relation to participation in physical 

education class compared to their peers without ADHD. Therefore, to support the development and 

implementation of appropriate, tailored approaches to engaging children with mental health disorders 

in physical activity, a well-grounded understanding of the factors influencing their physical activity 

participation behaviours is imperative.  

1.2 Statement of the problem 

Improved physical health has been positively associated with the mental health recovery process, 

therefore, physical activity programs became a focus within the Western Australian Mental Health 

Commission 2020 Strategic Policy.20 Of particular interest is the appreciable focus on services to 

support good mental health and wellbeing of youth, which have been identified by the Mental Health 

Commission to be underdeveloped, both nationally and in Western Australia.20  Without a strong 

focussed strategy and appropriate service provision, children and adolescents are more likely to carry 

their illness into adulthood and ultimately face significant economic, social and emotional costs.20 

One service aiming to mitigate the impacts of childhood mental health disorders on personal, 

educational and family functioning is Pathways, a Tier 4 service within the Western Australian Child 

and Adolescent Mental Health Service (CAMHS, WA).  CAMHS Tier 4 services are specialised day 

and inpatient units for individuals impacted by severe mental health disorders.21 Pathways delivers a 

trauma-informed, recovery-focused day program for primary-school children (aged 6-12-years) with 

chronic, complex, and/or severe mental health disorder(s), and their families. The most common 

diagnoses of children accepted into the program are anxiety disorders (e.g., generalised anxiety 

disorder, separation anxiety disorder, post-traumatic stress disorder, and obsessive-compulsive 

disorder); and mood disorders (e.g., depressive disorder, combined anxiety and depressive disorder). 

Children commonly present with comorbid neurodevelopmental disorders such as ADHD. Children 

attend the therapeutic program twice a week for an average of 10weeks. Staffed by psychiatrists, 

psychologists, occupational therapists, speech pathologists, teachers and nurses; interventions 

provided include individual and family therapy, speech, language and sensory regulation groups; 

coping skills and emotional regulation groups; and educational assessment and intervention. In 

alignment with the Western Australia Mental Health Commission 2020 Strategic Policy,20 CAMHS, 

WA directors considered it imperative to incorporate structured physical activity into the CAMHS 

model of care. However, as factors influencing the physical activity experiences of children with 

mental health disorders are not well understood, methods of providing positive physical activity 
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experiences and ultimately increasing children’s physical activity participation are yet to be defined. 

Understanding the factors influencing the physical activity participation behaviours of children with 

mental health disorders and developing and implementing a program suited to the needs of children 

with mental health disorders within an existing CAMHS model of care therefore became the focus of 

this research. 

1.2.1  Study Aims 

There were three overarching aims within this research. The first aim was to synthesise literature 

pertaining to the physical literacy of children aged 6-12-years with behavioural and emotional mental 

health disorders. The second aim was to obtain an understanding of the physical activity experiences 

of children with mental health disorders, and the individual and social factors influencing their 

experiences. We utilised the information obtained from addressing aims one and two to develop a 

physical literacy informed physical activity-based program. Aim three was to evaluate the feasibility 

of embedding this physical activity-based program into a local, government funded, Tier 4 CAMHS. 

1.3 Thesis outline 

Following this chapter, this thesis is presented as a series of individual, but interrelated papers. In the 

first paper (Chapter Two) a scoping review of literature regarding physical literacy in children with 

behavioural and emotional disorders, classified according to the International Statistical 

Classification of Diseases and Related Health Problems: tenth revision (depressive disorders [F32.0-

F32.9], anxiety disorders [F41.0-F41.9]; and behavioural and emotional disorders with onset usually 

occurring in childhood and adolescence [F90.0-F97.0])22 is presented. In the second paper (Chapter 

Three) the physical activity experiences of children with mental health disorders based on their lived 

experiences and that of their parents/guardians are detailed, including factors that influence their 

experiences, and recommendations for programs facilitators and services (made based on their 

experiences). In paper three and paper four (Chapter Four and Chapter Five) the feasibility of 

implementing a physical activity-based program—Fit for Play—into Pathways (CAMHS, WA) is 

examined based on quantitative data collected regarding program delivery, and the perspectives of 

consumers (i.e., participating children and their parents/guardians). In paper four (Chapter Five) the 

perspectives of the members of the multidisciplinary team at Pathways regarding the implementation 

of Fit for Play is examined.  
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1.3.1  Chapter Two – Paper One 

The physical literacy of children with behavioural and emotional mental health disorders: A scoping 

review 

Published in Mental Health and Physical Activity, 2018, Volume 15 

Aim: To determine the physical literacy of children with behavioural and emotional mental health 

disorders compared to children without mental health disorders, and to identify gaps and limitations 

in the literature. Included disorders were those classified as depressive disorders (ICD-10, block 

F32.0-F32.9), anxiety disorders (ICD-10, block F41.0-F41.9), and  behavioural and emotional 

disorders with onset usually occurring in childhood and adolescence (ICD-10, block F90.0-F97.0)22   

1.3.2  Chapter Three – Paper Two 

Physical activity participation among children with mental health disorders: A qualitative analysis 

of children's and their guardian’s perspectives 

Submitted to Qualitative Research in Sport, Exercise and Health. First submitted December 2020; 

Reviewer feedback round 1 received and addressed Feb 2021; reviewer feedback round 2 received 

and addressed May 2021.  

Aim: Utilise qualitative methods to better understand the physical activity experiences of children 

with mental health disorders, and the social and psychological factors that influence these 

experiences. The experiences of children impacted by chronic and complex mental health disorders 

and their parents/guardians were explored.  

1.3.3  Chapter Four – Paper Three 

Fit for Play: The feasibility and preliminary efficacy of a physical activity program implemented 

within a paediatric mental health service 

Submitted to Mental Health and Physical Activity, May 2021 

Aim: Evaluate the feasibility and preliminary efficacy of the Fit for Play program when implemented 

into Pathways, a local, government funded, Tier 4 CAMHS. The evaluation of feasibility focused on 

elements of program implementation (e.g., dose delivered, reach, and contextual factors influencing 

implementation) and participant satisfaction (i.e., children and their parents/guardians). Preliminary 

efficacy was assessed through changes on indicators of children’s physical literacy.  
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1.3.4  Chapter Five – Paper Four 

Staff perspectives on the implementation of a physical activity-based program into a paediatric 

mental health service 

Submitted to Journal of Emotional and Behavioural Disorders, May 2021 

Aim: Utilise qualitative methods to examine staff perspectives on the implementation of Fit for Play 

into the existing Pathways (CAMHS, WA) model of care. 

1.3.5  Chapter Six – Summary of findings and conclusion 

This final chapter aims to synthesise the results presented in this thesis, integrating the major findings 

from each study, and provide applications to clinical practice in the context of physical activity, 

physical literacy and children with mental health disorders. Recommendations for future research are 

also provided.  

1.3.6  Thesis as a series of papers 

The University of Western Australia supports the submission of PhD theses that comprise a series of 

papers prepared for publication. This structure has been adopted by the candidate in the submission 

of this thesis. As such, while theoretical linking between the studies (i.e., papers) should be made 

clear for the examiner, each study must stand alone in content. Consequently, theses adopting a series 

of papers approach sometimes result in repetition of methodology from study to study. Please note 

that where possible reference to previous papers (i.e., previous studies) has been undertaken, however 

at times the examiner may find some repeated methodology redundant in the course of reading. 

1.4 Limitations and delimitations 

There are several limitations and delimitations that must be recognised and considered in the 

interpretation of the outcomes presented in this thesis. This research is delimited by the inclusion only 

of children aged 6-12-years. This decision was made for several reasons. Firstly, 6-12-years is the 

age children attend primary school in Western Australia. Secondly, primary school has been 

recognised as critical time period for providing children with positive physical activity experiences,23 

and the primary school physical education curriculum is underpinned by the physical literacy 

framework.24 Finally, the overarching focus of the research was to develop a physical activity-based 

program specifically for implementation at Pathways (CAMHS, WA), a Tier 4 service which—

currently—provides service to children aged 6-12-years with severe, chronic and complex mental 

health disorders in its therapeutic day program. Within the same context, Paper Two (Chapter Three) 
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and Paper Three (Chapter Four) were delimited to include only children with severe, complex mental 

health disorders. This may limit the generalisability to all children with mental health disorders. Paper 

Two (Chapter Three) was qualitative in nature, and therefore the description of children’s physical 

activity participation must be interpreted with caution as no validated measures of children’s physical 

activity participation behaviours were utilised. Research regarding Fit for Play focused on 

implementation feasibility rather than program efficacy. As a result, it was decided not to include a 

control group. This is considered acceptable at this early stage of research on the Fit for Play program.  

1.5 Research significance 

There is a need to focus on increasing the physical activity levels of Australian children, particularly 

those who may be at risk of low levels of participation (e.g., children with mental health disorders). 

Engagement in physical activity for children with mental health disorders is important to mitigate the 

negative impacts of mental health disorders on physical health,20 and to assist in management, 

treatment and recovery. To best support children with mental health disorders to be more physically 

active, it is fundamental that we understand the factors that influence their physical activity 

engagement. With this, program facilitators (e.g., coaches, teachers and practitioners) and community 

programs (e.g., schools and sporting organisations) can be better enabled to support positive 

participation experiences for children with mental health disorders. This research focuses on 

developing this understanding and using it to design and trial a physical activity-based intervention 

designed specifically for children with mental health disorders. As a result, this research will build 

on our current understanding of: 

1. The physical activity experiences of children with mental health disorders, and the factors which 

influence their experiences 

2. How to facilitate positive physical activity experiences for children with mental health disorders 

3. The impacts of mental health disorders on physical literacy development in children  

4. Methods of implementing physical activity-based interventions into the models of care, 

particularly for government funded CAMHS but also for other paediatric mental health programs 
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CHAPTER TWO 

The physical literacy of children with behavioural and emotional mental 

health disorders: a scoping review 

Chapter Two is based on a manuscript accepted for publication in Mental Health and Physical 

Activity, in October 2018: 

Fortnum K, Furzer B, Reid S, Jackson B, Elliott C. The physical literacy of children with behavioural 

and emotional mental health disorders: a scoping review. Ment Heal Phys Act. 2018;15:95-131.  

The full, published paper is available at: https://doi.org/10.1016/j.mhpa.2018.10.001 

The PhD candidate Kathryn Fortnum, accounted for 70% of the intellectual property associated with 

the final manuscript (the primary individual responsible for the review design, database searches, data 

extraction, analysis and interpretation, and manuscript preparation and revision). Dr Bonnie Furzer 

contributed 20% (second review of selected articles, plus data extraction, analysis and interpretation). 

Collectively, the remaining authors contributed 10% (including study design and manuscript 

revision). 
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2.1 Foreword 

The first paper presented in this thesis is a scoping review of literature relating to the physical literacy 

of children with depressive disorder, anxiety disorder, or behavioural and emotional disorders with 

onset usually occurring in childhood. Physical literacy has gained traction as a framework for 

understanding and increasing each individual’s physical activity levels, however, little research has 

been conducted on clinical paediatric populations including children impacted by mental health 

disorders. This study therefore aimed to synthesise existing literature, to determine the physical 

literacy of children with behavioural and emotional mental health disorders compared to children 

without mental health disorders, and to identify gaps and limitations in the literature. The results may 

be of particular significance for individuals working with children with mental health disorders within 

a physical activity context (e.g., teachers, practitioners, coaches), in supporting and informing 

program design and focus.   
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2.2 Abstract 

Mental health disorders affect 20% of children and youth. To improve long-term physiological and 

psychological health outcomes for children with mental health disorders, regular physical activity is 

essential. Physical literacy, comprising physical competence, physical activity-related knowledge and 

understanding, and perceptions of motivation and confidence, may aid understanding of the physical 

activity behaviours of children with mental health disorders. The purpose of this scoping review was 

to establish the physical literacy levels of children with mental health disorders. Database searches of 

Medline, Scopus, Embase, PsycINFO and Sportdiscus were conducted for publications from 1985 to 

2018. Broad search terms included: diagnosis; physical literacy; physical activity; physical 

competence; confidence; motivation; knowledge and understanding. All studies that examined the 

individual components of physical literacy of children aged 6-12 with a depressive disorder (ICD-10, 

F32.0-F32.8), anxiety disorder (ICD-10, F41.0-F41.9) or behavioural and emotional disorder with 

onset usually occurring in childhood and adolescence (ICD-10, F90.0-F97.0) were included. 26,940 

articles were identified. Following title, abstract and full text review, 68 articles were included. 

Physical competence was addressed in 62 articles, indicating children with mental health disorders 

display poor motor proficiency but comparable body composition to children without mental health 

disorders. Twelve articles focused on daily physical activity behaviour, with lower physical activity 

levels evident in children with mental health disorders. Limited evidence addressed motivation and 

confidence (n=2 articles), and knowledge and understanding (n=1 article), however, all indicated that 

these factors are lower in children with mental health disorders. The majority of studies (n=52/68) 

were conducted on children with attention deficit hyperactivity disorder. Broadly, children with 

mental health disorders have lower physical literacy than children without mental health disorders 

and are therefore likely to require greater levels of support and tailored evidence-based interventions 

to become physically literate and engage in physical activity.  
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2.3 Introduction 

Physical activity has numerous beneficial effects on physiological health (e.g., cardiovascular and 

metabolic health) and psychological health (e.g., symptoms of depressive and anxiety) in children 

and youth.1,2 Recently, frameworks that focus on the concept of physical literacy have become 

popular as a lens for the study and promotion of physical activity. As outlined by the International 

Physical Literacy Association3 ‘physical literacy can be described as the motivation, confidence, 

physical competence, knowledge and understanding to value and take responsibility for engagement 

in physical activities for life.’  

Physical literacy can be most simply interpreted as the encompassing of four inter-related domains; 

(i) physical competence; (ii) motivation and confidence; (iii) knowledge and understanding; and (iv) 

daily behaviour (physical activity participation and sedentary activities).4 Physical competence refers 

to an individual’s ability to develop movement skills, and the ability to participate in physical activity 

of different intensities and durations.5 Motivation and confidence represents an individual’s 

enthusiasm for, enjoyment of, and self-efficacy regarding physical activity.5 The knowledge and 

understanding dimension comprises two components.4 The first refers to the ability to grasp the 

essential principles of movement and performance (i.e., to have an appreciation of the basic 

components of movement, and to be able to evaluate one’s performance ability compared to others). 

The application of this knowledge and understanding component requires individuals to take 

responsibility of their movement, as required for the development of lifelong physical activity 

participation.4 The second element of knowledge and understanding concerns health and fitness; a 

physically literate individual understands the value of physical activity and is aware of appropriate 

physical activity levels.4 Finally, the daily behaviour domain is considered the behavioural outcome 

of the other three domains, which, in the case of a physically literate individual, is represented by a 

physically active lifestyle.4 It is important to acknowledge that there is currently no international 

consensus on the definition of physical literacy.  That being the case, the four domains described 

above—chosen based on their inclusion in multiple physical literacy definitions, and their broad 

conceptual coverage—will form the framework for this review.  

Physical literacy is receiving increased research attention, with a recent review identifying 50 articles 

related to the topic.6 The earliest published study identified in the review by Edwards et al6 was 

published in 1990; however, the majority of articles were published from 2010 onwards. Of the 50 

articles, only 13 were focused on physical literacy in relation to children and youth, despite childhood 

being a critically important stage of physical and mental development. Early negative physical 
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activity experiences are likely to impair individuals’ confidence and motivation towards physical 

activity, and may contribute to higher levels of inactivity.4 Considering that our experiences of, and 

engagement in physical activity during childhood and adolescence help to shape our lifelong physical 

activity levels,7 the study and development of physical literacy in children and youth should be a 

focus of researchers and clinicians working in this field.  

The literature that is developing regarding physical literacy for children has been focused primarily 

on typically developing populations, and therefore might have limited applicability for understanding 

the physical literacy of children with health needs, including mental health disorders. Mental health 

disorders have been defined by the World Health Organisation8 as a range of disorders that are 

‘generally characterised by some combination of abnormal thoughts, perceptions, emotions, 

behaviour and relationships with others.’ Statistics from the World Health Organisation9 indicate that 

approximately 20% of children and adolescents around the world have mental health disorders or 

mental health problems. Individuals with mental health disorders commonly have poorer health 

outcomes than the general population,10 which may in part be due to the link between cardiovascular 

disease, diabetes, and mental health disorders.9 Along with the well-known physiological health 

benefits of physical activity, physical activity has been demonstrated to reduce symptoms of 

depression and anxiety in children with clinically significant symptoms,2 and to improve children’s 

social skill development and their relationships with their peers and families.11 Given the positive 

effects of physical activity on both physiological and psychological health, and that physical literacy 

appears to provide a foundation for physical activity involvement, a comprehensive understanding of 

the physical literacy of children with mental health disorders may provide valuable insight into the 

factors associated with health and wellbeing among this cohort.  

By considering empirical evidence relating to each of the different components of physical literacy, 

the purpose of this scoping review was to determine the physical literacy of children with behavioural 

and emotional mental health disorders compared to children without mental health disorders, and to 

identify gaps and limitations in the literature. Behavioural and emotional mental health disorders have 

been defined according to the International Statistical Classification of Diseases and Related Health 

Problems 10th Revision (ICD-10)12 and include depressive disorders (F32.0-F32.8), anxiety disorders 

(F41.0-F41.9), and behavioural and emotional disorders with onset specific to childhood and 

adolescence block (F90-F97). Disorders within block F90-97 include, hyperkinetic disorders, conduct 

disorders, mixed disorders of conduct and emotions, emotional disorders (e.g., social anxiety 

disorder), disorders of social functioning (e.g., mutism, reactive attachment disorder) and tic 

disorders.12 It was decided not to include block F98 ‘Other behavioural and emotional disorders with 
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onset usually occurring in childhood and adolescence’ which includes; encopresis, enuresis, feeding 

disorder and stuttering based on (a) the block containing a ‘heterogenous group of disorders that share 

the characteristic of an onset in childhood but otherwise differ in many respects’, and (b) that only 

certain included conditions represent defined syndromes, whereas others are no more than symptom 

complexes.12  

2.4 Methods 

2.4.1  Search strategy 

A scoping review methodology allows for the examination of the extent, range and nature of research 

activity in a specified area regardless of quality, enabling the identification of gaps in the 

literature.13,14 For these reasons, this review method was considered most appropriate for the present 

study. Generation of the search strategy was iterative, an essential approach to ensuring a 

comprehensive search.13 The search was conducted using Medline (1966), Scopus (1966), Embase 

(1947), PsycINFO (1806), and Sportdiscus (1930). Publications from the year of first concept to the 

final search date (15 March 2018) were included. Reference lists of all papers included were also 

reviewed to ensure a comprehensive search.13,15  

2.4.2  Study selection  

Inclusion criteria were (a) primary quantitative, qualitative or mixed method studies, (b) published in 

peer reviewed journals, and (c) met the PICO—Participant, Intervention, Comparison, and 

Outcome—inclusion criteria defined in Table 2.1. The search terms listed in Table 2.1, for example, 

Population (mental health disorder, mental illness, anxiety, depression, attention hyperactivity), and 

Outcome (Physical literacy, motivation, confidence, predilection, enjoyment, knowledge, physical 

activity, physical competence, coordination, strength, fitness) were truncated, exploded and modified 

to suit each database (See Supplementary Material S2.1 for an example search).  Where it was unclear 

if the study met the inclusion criteria, the corresponding author of the paper was contacted. Authors 

were given two weeks to respond. If no response was received, the article was not included in the 

review. The search was completed with the assistance of a research librarian. Quantitative and 

qualitative research articles were included. Two authors (KF and BF) independently assessed the 

selected articles. In the case of conflicts of opinion, a third author (CE) was included in the review 

and selection process.  
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Table 2.1. PICO inclusion criteria 

Population Diagnosis:  depressive disorders (ICD-10, F32.0-F32.8), anxiety disorders 

(ICD-10, F41.0-F41.9), and behavioural and emotional disorders with onset 

specific to childhood and adolescence (ICD-10, F90-F97). Example search 

terms: anxiety, ADHD, attention deficit disorder, behavioural disorder, 

conduct disorder, disinhibited attachment disorder, depression, depressive 

disorder, emotional disorder, hyperkinetic disorder, identity disorder, mutism, 

oppositional defiant disorder, post-traumatic stress disorder, PTSD, reactive 

attachment disorder, sibling rivalry disorder, Tourette’s, mental health 

disorder, mental illness.  

Diagnostic Criteria:  

• Diagnostic and Statistical Manual of Mental Disorders (Edition 1-6) 

criteria met, or 

• Diagnosed by a psychologist, psychiatrist or other paediatric specialist 

trained in the diagnosis of mental health disorders in children, or 

• Previously undiagnosed children considered to test ‘positive’ for 

symptomology (e.g., depressive, anxious, attention deficit/hyperactivity) 

following completion of a clinically recognisable measure implemented 

by the research team 

o Conditions:  

 Must have been possible to detect a clinical representation 

within the sample (i.e., the number meeting a clinically 

recognisable cut-off for positive symptomology must have 

been reported) 

 In the case where articles reported mental health outcomes 

on a continuum from, for example, ‘no symptoms’ to 

‘severe symptomology’, it must have been possible to 

detect a clinical representation (i.e., severe or definite 

symptomology within the sample) 

Age: 6-12-years, or at least 50% of participants aged 6-12-years, based on 

means/medians and standard deviations/variance 

Intervention Studies with and without an intervention component. If a study was 

interventional in nature, only baseline data was extracted 

Comparison Children without a mental health disorder, or normative data 

Outcomes Physical competence: body composition, body weight, coordination, fitness, 

flexibility, fundamental movement skills, motor skills, movement 

proficiency, strength 

Motivation and confidence: adequacy, confidence, enjoyment, motivation, 

perceived competence, self-efficacy 

Knowledge and understanding: knowledge, understanding 

Daily behaviour: active play, exercise, physical activity, sedentary time, 

screen time 
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Outcome measure criteria:  

• Outcome measures utilised to assess within each study to assess a 

given physical literacy domain must have been both a valid and 

reliable measure at the time the data was collected and have accessible 

normative data, or  

• Outcome measures utilised must have been recognised clinically to 

assess the outcome of interest and have accessible normative data 

and/or included children without a mental health disorder diagnosis to 

act as a comparison group, or  

• Children without a mental health disorder must have been included in 

the study to act as a comparison in the case that an outcome measure 

was utilised that met neither of the above criteria.  

2.4.3  Risk of bias assessment 

Methodological quality was assessed using several tools due to the multiple study designs. Cross-

sectional quantitative and observational cohort studies were assessed using the Quality Assessment 

Tool for Observational Cohort and Cross-sectional Studies defined by the National Institutes of 

Health.16 Intervention studies were assessed with the Cochrane Collaboration’s tool for assessing risk 

of bias in randomised trials.17 The methodological quality of qualitative papers (and quantitative 

papers not meeting the criteria for the above-mentioned quality assessment methods) was determined 

using a standard quality assessment tool for evaluating primary research papers defined by Kmet, Lee 

and Cook.18 As per the study selection process, studies were assessed for methodological quality 

independently by two authors (KF and BF). Once quality assessment was complete, the authors 

collaborated to finalise the assessment. In the case of conflicts of opinion, a third author (CE) was 

included in the determination of methodological quality. Results were discussed between the relevant 

authors until 100% consensus was reached.  

2.5 Results 

A total of 26,940 articles were identified. Following the removal of duplicates, 16,467 articles 

remained and were assessed for eligibility based on title and abstract, resulting in 16,332 articles 

being excluded; a full text review was completed on 135 articles. An additional 15 articles (based on 

title and abstract review) were identified in the reference lists of articles included in the full text 

review.  Three of these articles met the inclusion criteria for the review. Sixty-eight articles were 

included in the review (see Figure 2.1) The primary reasons for exclusion after a full text review 

included, (a) not meeting the age-related criteria, (b) not reporting the number of participants to meet 

clinically meaningful scores on relevant mental health assessments, and (c) the use of a physical 
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literacy outcome measure without available normative data and did comparison to a normative data 

set.  

 

Figure 2.1. Study selection flowchart 

 

Studies identified through searches 

(n=26,940) 

Embase n=5522 

Medline n=2901 

PsycInfo n=1672 

Scopus n=16,337 

Sportdiscus n=508 

 

Titles and abstracts reviewed 

n=16,467 

 

Excluded 

Duplicates n=10,473 

 

Full text articles retrieved 

n=135 

Excluded 

Based on title and abstract n=16,332 

 

Excluded 

Based on full text n=67 

Further information required n=12 

Response received from author n=2 

Included based on response n=2 

Identified 

Reference lists - based on title and 

abstract n=15 

Included 

From reference lists - based on full 

text n=3 

Final references included for full 

text analysis 

n=68 

 



 
ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  

NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 
post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Table 2.2. Study Details 

Authors Year Location Study Design 

Participants 

Outcome 

Measures 
Quality 

Total 

N 
 

N 
Age Diagnosis Comparison 

Physical Competence only (Aerobic Fitness, Body Composition, Motor Proficiency, Muscular Strength & Endurance) 

Alpaslan et 

al 
2017 Turkey 

Cross-
sectional 

Quantitative 

80 60 8-12yrs 
ADHD (n=40, 30 males, DSM-

IV criteria) 

n=40 age and 
gender matched 

TD children  

Body 

composition  
NIH = Poor 

Bereket et 

al 
2005 Turkey 

Cohort Study 

Quantitative 
72  6.5-10yrs 

ADHD (n=72, DSM-IV 

criteria) 

Normative data 

for Turkish 
Children  

Body 

composition  
NIH = Poor 

Beyer  1999 USA 

Cross-

sectional 
Quantitative 

112 112 7-12yrs 

ADHD (n=56, 56 males, DSM-

IV criteria) 
Medicated 

n=56 males with 

learning 

disability (LD); 
IQ>70; 

Unmedicated 

Motor 
proficiency  

NIH = Fair 

Brossard-

Racine et al 
2012 Canada 

Interventional 

Quantitative 
49 39 6-11yrs 

ADHD (DSM-IV criteria) 

ADHD-C n=22 

ADHD-HI n=3 
ADHD-PI n=24 

Normative Data 
Motor 

proficiency  
NIH = Fair 

Cho et al 2014 Korea 

Cross-

sectional 
Quantitative 

128 107 
6yr 5mo-13yr 
7mo 

ADHD (n=58, 51 males, DSM-
IV criteria) 

n=70 TD 

children (56 
males).  

Motor 

proficiency 
Strength  

NIH = Poor 

Choudhry 
et al 

2013 Canada 
Cross-
sectional 

Quantitative 

284 210 6-12yrs 

ADHD (DSM-IV criteria). 

ADHD-C n=140 
ADHD-HI n=121 

ADHD-PI n=23 

Medication naive n=173 

 

Body 

composition  
'Motor activity' - 

undefined so not 

reported on  

NIH = Fair 

Choudhry 
et al 

2013b Canada 

Cross-

sectional 
Quantitative 

451 349 6-12yrs 

ADHD (DSM-IV criteria). 

ADHD-C n=238 

ADHD-HI n=45 
ADHD-PI n=168 

Medicated n=171 

 
Body 
composition  

NIH = Fair 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Curtin et al 2005 USA 

Cross-

sectional 

Quantitative 

98 79 
2-18yrs  

(6-12yrs n=58) 
ADHD (DSM-IV criteria)  

Body 

composition  
NIH = Poor 

Diez-

Suarez et al 
2017 Spain 

Cohort Study 

Quantitative 
342 274 

6-18yrs 

(6-12yrs n=249) 

ADHD (DSM-IV criteria) 

Not medicated at baseline 
 

Body 

composition  
NIH = Poor 

Doyle et al 1995 Australia 
Cross-
sectional 

Quantitative 

38 33 7-12yrs 
ADHD (DSM-III criteria) 

Medicated n=19 
Normative Data 

Motor 

proficiency  
NIH = Poor 

Dubnov-
Raz et al 

201 Israel 
Cohort Study 
Quantitative 

326 200 
6-16yrs (mean 
10.4yrs±2.4yrs) 

ADHD (n=275, 200 males, 

DSM-IV criteria) 
Medicated n=140  

n=51 TD 

children from 

same population 
(37 males) (mean 

age significantly 

different) 

Body 
composition  

NIH = Fair 

Dura-Trave 

et al 
2012 Spain 

Cohort Study 

Quantitative 
187 129 

8.14yrs±1.60yrs 

(at baseline) 

ADHD 

(DSM-IV criteria) 

ADHD-C n=158 
ADHD-PI n=29 

Body 

composition  
NIH = Fair 

Emck et al 2011 Amsterdam 

Cross-

sectional 
Quantitative 

100 81 6-12yrs 

Emotional disorders n=17  

Behavioural disorders n=44  
PDD n=29 (DSM-IV criteria) 

Total medicated n=36 

Normative Data 

Motor 

proficiency  
Fitness  

Speed Strength  

NIH = Poor 

Emck et al 2012 Amsterdam 

Cross-

sectional 

Quantitative 

40 32 7-12yrs Gross motor Difficulties  

Relationship 

between motor 

proficiency and 

psychiatric 
classifications  

NIH = Poor 

Erez et al 2004 Israel 

Cross-

sectional 

Quantitative 

40 24 7-14yrs 

Anxiety disorders  

(DSM-IV criteria) Separation 
anxiety n=11  

Generalised anxiety disorder 

n=7 
PTSD n=1  

1 did not meet DSM-IV 

criteria 

n=20 TD 

children.  

Matched for age, 

gender, weight & 
height 

Motor 

proficiency - 

balance  
 

NIH = Poor 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Fliers et al 2013 Netherlands 
Cross-
sectional 

Quantitative 

372  
5-17yrs, Groups: 
5-9yrs, 10-12yrs, 

13-17yrs 

ADHD-C (DSM-IV criteria) 

n=90,017 

children from 

urban & rural 
areas in 

Netherlands 

collected 2002-
2004 

Body 
composition  

NIH = Fair 

Gilbert et 

al 
2011 USA 

Cross-

sectional 

Quantitative 

51 30 8-12yrs 

ADHD  

Medication not taken 24-48hrs 

prior to testing 

n=52 age & 

gender matched 

TD children  

Motor 

proficiency  

 

NIH = Fair 

Goulardins 

et al 
2013 Brazil 

Cross-

sectional 
Quantitative 

66 66 7-11yrs 

ADHD-C (n=34, 34 males, 

DSM-IV criteria) 
Medication naive 

n=32 age 

matched TD 

males recruited 
from local public 

schools 

Motor 

proficiency  
NIH = Poor 

Harvey & 

Reid 
1997 Canada 

Cross-

sectional 

Quantitative 

19 17 7-12yrs 
ADHD (DSM-III criteria) 

Medicated n=17 
Normative data 

Motor 

proficiency  
Body 

composition  

Aerobic fitness  

Flexibility 
Muscular 

strength/ 

endurance  

NIH = Poor 

Harvey et 

al 
2007 Canada 

Randomised 

Controlled 

Trial 

44 40 6.6-12.5yrs 

ADHD (20 males, DSM-IV 
criteria) 

ADHD-C n=18 

ADHD-HI n=2 

ADHD-PI n=2 
Medicated n=9  

n=22 TD 
children (no 

history of major 

cognitive, 
behavioural, 

emotional or 

learning 
problems). 

Matched for age, 

gender & family 
income 

Motor 

proficiency  

Cochrane Low 

risk  

Hasnain et 

al  
2008 USA 

Cross-

sectional 

Quantitative 

795 
Sub-

group 

N= 
165 

121 6-11yrs 

DSM-IV criteria: Depressive 
disorders, anxiety disorders, 

bipolar, maladjustment 

disorders, psychotic features, 
impulsive behaviour  

National Health 
and Nutrition 

Education 

Survey 2003-
2004 

Body 

composition  
NIH = Poor 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Hill et al 2017 UK 

Cross-

sectional  

Quantitative 

98? 98? 6-14yrs 

Social & Emotional Mental 
Health difficulties  

n=34 

DCD n=30 

n=30 TD 

children 

Motor 

proficiency 
NIH = Poor 

Holtkamp 

et al 
2004 Germany 

Cross-
sectional 

Quantitative 

97 97 5.5-14.7yrs ADHD-C (DSM-IV criteria) 

Reference BMI 

data set 
including 17,147 

males aged 0-

18yrs 

Body 

composition  
NIH = Poor 

Iversen et 
al 

2006 Norway 

Cross-

sectional 
Quantitative 

58 50 6yrs 

Severe behavioural & 

emotional problems (n=29, 25 
males) 

(Teachers Report Form) 

n=29 age and 

gender matched 
TD children 

Motor 
proficiency  

NIH = Fair 

Kadesjo et 

al 
1998 Sweden 

Cross-

sectional 

Quantitative 

409 224 7yrs 

Assessed for diagnosis of 
ADHD (DSM-III criteria), 

deficits in attention, motor 

control & perception (DAMP), 
or DCD 

Normative Data 
Motor 

proficiency  
NIH = Fair 

Kaneko & 
Okamura 

2006 Japan 
Cross-
sectional 

Quantitative 

15 14 8-12yrs 
ADHD 
Medicated n=12 

 
Motor 
proficiency  

NIH = Poor 

Kooistra et 
al 

2009 Canada 
Cross-
sectional 

Quantitative 

77 48 7.2-11yrs 

ADHD (DSM-IV criteria, 31 

males).  

ADHD-C n=31 
ADHD-PI n=16 

Medicated n=43 (24-hour 

washout period) 

n=30 children 

(17 males) with 

Fetal Alcohol 

Spectrum 
Disorder 

n=39 TD 

children (20 
males) 

Motor 
proficiency  

NIH = Fair 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Kristensen 2000 Norway 
Cross-
sectional 

Quantitative 

162 66 
3.7-16.8yrs 
(mean 9.0yrs± 

3.4yrs) 

Selective mutism (SM, n=54, 
22 males, DSM-IV criteria) 

n=108 age & 

gender matched 

children (44 
males) without a 

SM diagnosis. 

Developmental 
disorder n=14, 

communication 

disorder n=12, 

elimination 
disorder n=10, 

anxiety disorder 

n=8 

Motor 
proficiency  

NIH = Fair 

Kristensen 
& 

Torgersen 

2008 Norway 
Cross-
sectional 

96 51 11-12yrs 
Social anxiety disorder (SAD, 
n=29, 16 males) 

n=23 children 
(16 males) with 

ADHD.  

n=6 children (5 
males) with 

comorbid SAD 

& ADHD.  
n=44 children 

(19 males) with 

'other disorders' 

disorders (75% 
anxiety)  

n=48 TD 

children (19 
males)   

Motor 
proficiency  

NIH = Fair 

Li et al 2007 China 

Cross-

sectional 
Quantitative 

3886 1987 9-10yrs 

At risk of developing 

depressive symptoms 

(Children's Depression 
Inventory (CDI) scores):  

Males n=332 

Females n=180 

Children not at 

risk of 

developing 
depressive 

symptoms 

(n=3374) 

Body 
composition  

NIH = Fair 

Lin et al 2012 China 

Cross-

sectional 

Quantitative 

559 279 7-12yrs 

‘Possibly depressed’ 

(Depression Scale for Children 

and Adolescents): n=100 

Children not 
classified as 

'possibly 

depressed' 
(n=449) 

Body 

composition  
NIH =Poor 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Lumeng et 
al 

2003 USA 
Cohort Study 
Quantitative 

755 400 8-11yrs 

Clinically meaningful 

behavioural problems 
(Behavioural Problems Index):   

n=75 

Children not 

meeting criteria 

for behavioural 
problems 

(n=680) 

Body 
composition  

NIH = Good 

MacDonald 

et al 
2017 Canada 

Cross-

sectional 

Quantitative 

217 112 

2-18yrs  

(6-12yrs approx. 

53%) 

Overweight and obese children  

Prevalence of 
mental health 

concerns in 

overweight/ 
obese children  

NIH = Fair 

Mao et al 2014 Taiwan 

Cross-

sectional 
Quantitative 

40 36 
6yrs 8mo-12yrs 
4mo 

ADHD-C (n=20, 18 males, 
DSM-IV criteria) 

n=20 TD 

children (18 

males). Matched 
for age, height 

and weight 

Motor 

proficiency - 
balance  

NIH = Poor 

McGee et 

al 
1985 NZ 

Cross-

sectional 

Quantitative 

489 489 7yrs 

Hyperactive n=18 

Aggressive-hyperactive n==24 

Aggressive n=21 
(Child Scale A & B) 

n=426 TD males 
Body 

composition  
NIH = Poor 

Miyahara 

et al 
2001 Germany 

Cross-

sectional 

Quantitative 

47 38 
Mean 8.26yrs± 

1.25yrs 

Hyperactivity (German Child 

Psychiatry Textbook) 
Normative Data 

Motor 

proficiency  
NIH = Poor 

Neto et al 2015 Brazil 

Cross-

sectional 

Quantitative 

200 180 5-10yrs 

ADHD (n=50, 45 males, DSM-

IV criteria) 

All medication naive 

n=150 age & 

gender matcher 

TD children (130 

males). 

Motor 

proficiency  

NIH = Poor 

 

O'Connor 

et al 
2014 USA 

Interventional 

Quantitative 
98 72 5.56- 7.98yrs 

 

ADHD (DSM criteria) 

ADHD-C n=77 

ADHD-HI n=15 
ADHD-PI n=6 

Medicated n=19 

Normative Data 
Motor 

proficiency  
Kmet = 0.68 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Palácio et 
al 

2016 Brazil 
Cross-
sectional 

Quantitative 

110 76 7-10yrs 

ADHD (38 males, DSM-IV 

criteria) 

ADHD-C n=31 
ADHD-PI n=22 

ADHD-HI n=2 

 

n=55 age and 
gender matched 

TD children  

Motor 
proficiency  

NIH = Poor 

Papadopo-
lous et al 

2013 Australia 

Cross-

sectional 
Quantitative 

32 32 

7-14yrs (mean 

10yrs 7mo ±1yr 
10mo) 

ADHD-C (n=16, DSM-IV 
criteria) 

n=16 TD boys. 
Matched for age, 

gender, IQ, 

verbal 
comprehension 

and perceptual 

reasoning 

Motor 
proficiency  

NIH = Poor 

Pauli-Pott 

et al 
2014 Germany 

Cross-

sectional 

Quantitative 

360 271 6-12yrs 

ICD-10:  
ADHD n=144  

Hyperkinetic Conduct Disorder 

N=63  

Conduct Disorder or ODD 
n=50 

Total 209 males 

n=103 children 
(62 males) with 

adjustment 

disorder. Groups 
differed for 

gender and age 

Body 

composition  
NIH = Fair 

Piek et al 1999 Australia 

Cross-

sectional 
Quantitative 

48 48 
8yrs 7mo- 11yrs 
7mo 

ADHD (Australian Disruptive 

Behaviour Scale) 

ADHD-C n=16 
Medicated n=8  

ADHD-PI n=16 

Medicated n=0 

n=16 TD males 

Matched within 
6mo of age 

Motor 
proficiency  

NIH = Fair 

Pitcher et 

al 
2002 Australia 

Cross-

sectional 

Quantitative 

143 143 7-12yrs 

ADHD (Australian Disruptive 

Behaviour Scale)  

ADHD-PI n=50 

ADHD-HI n=16 
ADHD-C n=38 

n=39 males with 

minimal ADHD 

symptomology, 
minimal birth 

complaints and 

no serious 
developmental or 

mental 

difficulties. 
Equivalent SES 

Motor 

proficiency  
NIH = Fair 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Pitcher et 
al 

2003 Australia 
Cross-
sectional 

Quantitative 

143 143 
7yrs 8mo-12yrs 
11mo 

ADHD-C n=38 

ADHD-HI n=16 

ADHD-PI n=50 (Revised 
Conners Parent Rating Scale & 

the Australian Disruptive 

Behaviours Scale)  

n=39 boys with 

minimal ADHD 

symptomatology, 
minimal pre or 

post birth 

complications, 
no serious 

previous or 

existing 

developmental 
and/or 

intellectual 

disabilities 

Motor 
proficiency  

NIH = Poor 

Poblano et 
al 

2014 Mexico 
Cross-
sectional 

Quantitative 

38 32 7-12yrs 

ADHD (American Psychiatry 

Society Guidelines) 

ADHD-C n=9 
ADHD-I n=5 

ADHD-HI n=5 

Total 16 males 

n=19 age and 

gender matched 
TD children 

from the same 

schools.  

Motor 
proficiency  

NIH = Fair 

Skirbekk et 
al 

2012 Norway 
Cross-
sectional 

Quantitative 

141 69 7-13yrs 

DSM-IV criteria: 

Anxiety disorders (AnxD) 

n=41 
ADHD n=39 

Comorbid ADHD+AnxD n=25 

IQ all >70 
Total 38 males 

n=36 TD 

children (31 

males; 
convenience 

sample) 

IQ all >70 

Motor 
proficiency  

NIH = Fair 

Spencer et 

al 
2006 USA 

Cohort Study 

Quantitative 
178 149 6-13yrs ADHD  

Body 

composition  
NIH = Fair 

Tseng et al 2004 Taiwan 

Cross-

sectional 

Quantitative 

84 72 6-11yrs 

ADHD-C (n=42, 36 males, 

DSM-IV criteria) 

Average or above IQ 

n=42 TD 

children (age and 

gender matched). 
No known 

physical, sensory 

or psychiatric 

deficits or 
illnesses; 

comparable IQ 

and SES 

Motor 

proficiency  

Strength  

NIH = Fair 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Tsui et al 2016 Hong Kong 

Cross-

sectional 

Quantitative 

95 63 6-9yrs 

ADHD 

(DSM-

IV 
criteria) 

                  Normative Data 
Motor 

proficiency  
NIH = Poor 

van 

Egmond-

Frolich et 
al 

2012 
Austria & 

Germany 

Cross-

sectional 
Quantitative 

11159  
6-17yrs 

6-13yrs n=3046 

Clinical ADHD symptomology 

n=837 

Borderline ADHD 

symptomology n=636 
(Strength & Difficulties 

Questionnaire) 

Children with no 

ADHD 

symptomology 
n=9686 

Body 

composition  
NIH = Poor 

Verret et al 2010 France 

Cross-

sectional 

Quantitative 

94 94 7-12yrs 

ADHD (DSM-IV criteria) 
ADHD-C n=66 

ADHD-HI n=4 

Medicated n=24 
Unmedicated n=19 

n=24 TD males 

Motor 

proficiency 
Aerobic fitness  

Body 

composition  

Flexibility  
Muscular 

endurance  

NIH = Fair 

Wang et al 2011 Taiwan 

Cross-

sectional 

Quantitative 

59 38 4.6-8.6yrs 

ADHD (DSM-IV criteria) 
ADHD-C n=13 

ADHD-HI n=4 

ADHD-PI n=8 
Total 19 males 

n=24 TD 

children (18 

males) matched 

for age 

Motor 

proficiency  
NIH = Poor 

Waring & 

Lapane 
2008 USA 

Cross-

sectional 

Quantitative 

62884 32137 5-17yrs 

ADHD/ADD (4107 males, 
Parent report 'yes' to child 

receiving diagnosis) 

Total n=5680 

Medicated n=3249 
n=3050 aged 5-12yrs 

 

n=57204 

children without 
ADHD/ADD 

(28030 males) 

n=34151 aged 5-

12yrs 
Comorbidities: 

Depression or 

anxiety N=1773 

Body 

composition  
NIH = Poor 

Watemberg 

et al 
2007 Israel 

Cross-

sectional 

Quantitative 

96 81 6-12yrs ADHD (DSM-IV criteria)  Normative Data 
Motor 

proficiency  
NIH = Poor 

Wojnar et 
al 

2010 USA 
Cross-
sectional 

Quantitative 

104 53 8-17yrs 

Unipolar Nonpsychotic single 

or recurrent MDD (n=72, 32 
males) 

Unmedicated for 4-weeks prior 

n=32 TD 

children (21 
males), matched 

for age 

Body 
composition  

NIH = Fair 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Yang et al 2013 China 
Cross-
sectional 

Quantitative 

158 123 
Age 
6-16.6 years 

6-11yrs n=137  

ADHD (DSM-IV criteria) 
ADHD-C n=45 

ADHD-HI n=33 

ADHD-PI n=80 

Body 

composition  
NIH = Fair 

Daily Behaviour only 

Holton & 
Nigg 

2016 USA 

Cross-

sectional 
Quantitative 

288 191 7-11yrs 

ADHD (DSM-IV criteria) 

ADHD-C n=131 

ADHD-HI n=7 
ADHD-PI n=46 

Total 131 males 

n=104 TD 

children (60 
males)  

PA levels & 
screen time  

NIH = Fair 

Kremer et 

al 
2014 Australia 

Cross-

sectional 

Quantitative 

8029 3852 

10-14yrs  

10-11yrs 

n=3718 

Depressive symptoms (Short 

Mood and Feelings 

Questionnaire) N=2650 
symptomatic 

Children not 

classified as 

symptomatic 
(n=5379) 

PA levels  NIH = Fair 

Ptacek et al 2014 Prague 

Cross-

sectional 
Quantitative 

200 200 6-12yrs 

Parents of children with 

ADHD (n=100, DSM-IV 
criteria, unmedicated) 

n=100 parents of 

males aged 6-

12yrs without 
ADHD 

PA levels & 

screen time  
 

NIH = Poor 

Tong et al 2016 China 

Cross-

sectional 
Quantitative 

785 409 9-13yrs 

ADHD symptoms n=82 (59 

males, parent completion of 
the ADHD Rating Scale-IV) 

Children who did 

not display 

ADHD 

symptoms 
(n=703) 

 

PA levels & 

screen time  
 

NIH = Fair 

Multiple Domains 

Alghadir et 

al 
2016 Egypt 

Cross-

sectional 
Quantitative 

150 90 

7-18yrs 

7-11yrs 
n=65 

Mild depression n=34 
Moderate depression n=19 

Severe depression n=20 

Total 40 males 
(Children's Depression 

Inventory) 

IQ>70 

Children not 

classified as 

symptomatic 
(n=77) 

Body 

composition 

Leisure-time PA 
levels  

NIH = Good 

Bowling et 

al 
2017 USA 

Cohort Study 

Quantitative 
8250 4118 

Mean at baseline 

11.2yrs±0.4yrs 

ADHD Unmedicated n=270 

ADHD Medicated n=380 

(Total 470 males) 

Children without 

ADHD (n=7600, 

3648 males) 

Body 

composition  

PA levels  

NIH = Good 



 

 

ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI 

= body mass index, BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement 

skills, ICD = International Statistical Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder,  
NIH = National Institutes of Health, ODD = oppositional defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = 

post-traumatic stress disorder, SES = socio-economic status, TGMD = Test of Gross Motor Development, TD = typically developing, USA = United States of America 

c 

Ekornås et 
al 

2010 Norway 
Cross-
sectional 

Quantitative 

54 30 8-11yrs 

Anxiety disorder: 

Specific phobias n=15 

Social phobias n=7 
Generalised anxiety disorder 

n=3  

Separation anxiety n=2 
(Total 15 males) 

 n=27 TD 

children. 
Matched for age, 

gender and IQ 

Motor 

proficiency  
Motivation & 

confidence  

NIH = Poor 

Harvey et 

al 
2009 Canada 

Cross-

sectional 

Quantitative 
& Qualitative 

12 12 9-12.5yrs ADHD (n=6, DSM-IV criteria) 

n=6 age and race 

matched TD 

boys 

Motor 

proficiency PA 

experiences 

NIH = Poor 

Joung-

Sook et al 
2017 Korea 

Cross-
sectional 

Quantitative 

352 157 
Mean 

11.90yrs±0.72yrs 

ADHD (n=18, 11 males, parent 
completed Strength and 

Difficulties Questionnaire) 

Children without 

ADHD (n=334) 

Body 
composition  

Sedentary levels  

NIH = Poor 

Pires et al 2015 Brazil 
Cross-
sectional 

Quantitative 

65 30 6-12yrs 

DSM-IV criteria:  

Separation anxiety n=54 
Social anxiety disorder n=19 

Generalised anxiety disorder 

n=52 

Agoraphobia n=17 

Previous 
research on 

Brazilian 

samples 

Body 
composition  

PA levels  

NIH = Poor 

Shum et al 2009 Hong Kong 

Cross-

sectional 
Quantitative 

93 59 6-12yrs 
ADHD-C (n=43, 28 males, 
DSM-IV criteria) 

n=50 TD 

children, age and 

gender matched. 
Comparable 

demographics 

and PA levels  

Motor 

proficiency  

Body 
composition  

PA levels  

NIH = Poor 

Zahl et al 2017 Norway 
Cohort Study 

Quantitative 
799  6-10yrs 

Psychiatric disorders.  
Assessed at 6, 8 & 10yrs 

MDD (DSM-IV criteria):  

6yrs = 0.3%, 8yrs = 0.4% 
10yrs = Not reported 

 

Body 

composition  

PA levels  

NIH = Good 
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2.5.1  Study specifics 

The publication dates of the 68 included articles ranged 1985 (i.e., the date of the earliest identified 

article that met the inclusion criteria) to 2017. The majority of the studies were completed in the USA 

(n=11), Canada (n=8), Australia (n=6) and Norway (n=6). Of the 68 included articles, there were 55 

cross-sectional designs, two cross-sectional mixed method designs (including qualitative and 

quantitative methods), seven cohort studies with a follow-up duration of up to eight years, four 

intervention studies, one of which was a randomised controlled trial, and one multiphase design which 

included both a cross-sectional quantitative and an intervention phase. The 68 included articles 

generated a total sample size of 105,370 participants. Detailed descriptive characteristics of the 

included studies are available in Table 2.2. To best serve the aims of this review, only baseline data 

from longitudinal studies and studies including an intervention were considered.  

Physical competence was the main area of physical literacy addressed (n=62 articles). Of the 62 

articles, 37 examined motor proficiency, 29 examined body composition, five examined aerobic 

fitness, and five examined muscular strength/endurance. Daily behaviour was assessed in 12 studies, 

motivation and confidence in two studies, and knowledge and understanding in one study (see Table 

2.2 for details of article per domain). Figure 2.2 provides an illustration of article quality within each 

physical literacy domain. Primary diagnoses/disorders of the children included ADHD (n=52 

articles), depressive disorder/depressive symptomology (n=8 articles), anxiety disorder (n=8 articles), 

selective mutism (n=1 article), social and emotional mental health difficulties (n=1 article), severe 

behavioural and emotional problems (n=1 article), behavioural disorder not specified (n=1 article) 

and emotional disorders not specified (n=1 article). Diagnosis was commonly made according to the 

Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria (up to the fifth edition [DSM-

IV]19 by psychiatrists, or via utilisation of a clinically recognised measure for symptomology 

completed by parents).  
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Figure 2.2. Quality assessment of articles by physical literacy domain 

Note: *Cochrane low risk; **National Institutes of Health Quality Assessment (NIH) Poor n=35, Cochrane High Risk 

n=1, Kmet Quantitative=0.65 n=1; ***NIH Good n=4, Kmet Qualitative=0.95 n=1; ****Kmet Qualitative=0.95 
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2.5.2  Physical competence – Motor proficiency 

Motor proficiency (fundamental movement skills, balance, running speed, agility) was measured in 

37 articles. Fundamental movement skills were most commonly assessed with the Movement 

Assessment Battery for Children 1st edition20 (MABC, n=15) and 2nd edition21 (MABC-2, n=6), and 

the Bruininks-Oseretsky Test of Motor Proficiency 1st edition22 (BOTMP, n=6).  

Figure 2.3 provides a graphical representation of the fundamental movement skills performance of 

children with mental health disorders compared to children without mental health disorders and 

demonstrates the detrimental effect of mental health disorders on motor proficiency (RR 2.79; 95% 

CI 2.33, 3.35). With respect to findings from articles rated as fair or good quality only, the risk ratio 

increased (RR 3.81, 95% CI 2.84-5.12). These results were supported by Gilbert et al23 and Harvey 

et al24 who found children with ADHD to perform worse to children without mental health disorders.  

 

Figure 2.3. Motor proficiency of children with mental health disorders compared to children without 

mental health disorders 

Note: *Article quality poor. Other than Kristensen and Torgersen54 results based MABC or BOTMP. Only articles where 

adequate information to calculate risk ratios and confidence intervals are included in this figure. ADHD = attention deficit 

hyperactivity disorder; ADHD-C = ADHD combined type; ADHD-HI = ADHD hyperactive impulsive type;  

ADHD-PI = ADHD primarily inattentive type; SAD = Social anxiety disorder; SEMH = Social and emotional mental 

health; SM = selective mutism. 
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Five to 74% of children with ADHD,25-39 36%-45% of children with anxiety,35,40 and 38% of children 

with social and emotional health concerns41 were considered to demonstrate below average, 

borderline or definite motor impairment. O'Connor et al42 found children with ADHD to have 

‘average’ motor skills. Seventeen percent of children with selective mutism43 and 55.2% of children 

with severe behavioural and emotional problems44 also met the DSM-IV criteria for developmental 

coordination disorder. Children with emotional and behavioural disorders, and children with ADHD 

were identified to have delays in motor proficiency, lagging up to three years behind age-predicted 

levels of proficiency.30,45,46 Emck et al47 found a greater prevalence of psychiatric classifications in 

children with gross motor difficulties than in children without gross motor difficulties, with the most 

common comorbidities being emotional disorders (e.g., anxiety) and behavioural disorders (e.g., 

ADHD). Papadopoulos et al48 identified children with ADHD-combined subtype only to have lower 

motor proficiency than children without a mental health disorder. This was supported by Poblano, 

Luna and Reynoso49 who found children with ADHD-combined subtype and hyperactive/impulsive-

ADHD to display higher levels of motor impairment to children with primarily inattentive-ADHD. 

These results indicate that attention levels may impact motor proficiency more so than hyperactivity 

and impulsivity.  

Fourteen articles focussed on balance skills in children with ADHD or anxiety, producing mixed 

results. Children with ADHD frequently displayed poorer balance skills than children without a 

mental health disorder30,32,46,50-53 or children with Fetal Alcohol Spectrum Disorder.29 The balance 

skills of children with anxiety disorders remains unclear. Kristensen and Torgersen54 reported poorer 

balance performance, in children with social anxiety disorder than children without social anxiety 

disorder. Conversely, Skirbekk et al35 reported comparable performance between children with 

anxiety disorder and those without a mental health disorder diagnosis. Erez et al55 found performance 

of simple balance tasks (static 2 leg balance, single leg balance on a stable surface, dynamic balance 

on a beam) by children with anxiety disorders to be comparable to that children without a mental 

health disorder. However, performance of complex tasks such as balancing on an unsteady surface 

and heel-toe walking on a narrow surface with eyes open and closed was significantly worse in 

children with anxiety disorders.   

Running speed and agility was examined in two articles via the BOTMP and BOTMP-2 in children 

with ADHD, with conflicting results. Tseng et al52 found performance of tasks assessing such 

proficiencies was comparable to children without a mental health disorder, whereas Cho et al50 found 

children with ADHD to perform poorer than children without a mental health disorder.   
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2.5.3  Physical competence – Body composition 

Twenty-nine articles reported on the body composition of children with mental health disorders. Body 

composition was reported in all articles via body mass index (BMI). Additional measures included 

skinfolds (n=4), abdominal circumference (n=1), mid-upper arm circumference (n=1), and %body fat 

via bioelectrical impedance analysis (n=1, see Table 2.2). Based on BMI, the prevalence of children 

with mental health disorders classified as overweight ranged 15.1%-19.7%;56-61 the prevalence of 

obesity ranged from 5.7%-20.3%;57-62 and the combined prevalence of children classified as 

overweight or obese ranged from 29.1%-54.5%.61,63-65  

 

Figure 2.4. Mean (± standard deviation) BMI z-scores of children with mental health disorders and 

children without mental health disorders (control)  

Note: *Article quality poor. Only articles where z-scores were provided in text are included in this figure. Spencer et al79 

did not report standard deviations. MHD = mental health disorder, BMI = body mass index 

Figures 2.4 and 2.5 detail the identified BMI and BMI z-score data of children with mental health 

disorders. From these figures, it can be seen that the body mass of children with mental health 

disorders typically remains below the cut off for classification as overweight.66 According to the 

results included in Figure 2.5, several of the identified studies indicate children (both with and without 

a mental health disorder diagnosis) are, on average, underweight. The absence of significant 

difference in body mass between children with mental health disorders and children without mental 
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health disorders is further supported by Alpaslan et al,67 Bereket et al,68  Curtin et al,56 Pauli-Pott et 

al62  and Shum and Pang53 who found no relationship between mental health disorders and body 

composition. 

 

Figure 2.5. Mean (± standard deviation) BMI scores of children with mental health disorders and 

children without mental health disorders (control)  

Note: *Article quality poor. Only articles where BMI for both children with mental health disorders and typically 

developing children are included in this figure. MHD = mental health disorder; BMI = body mass index 

Alternative results were identified by Hasnain et al64 who reported that children with major mental 

illnesses (depressive disorders, anxiety, impulsive behaviour, maladjustment disorder, psychotic 

disorders, bipolar) were at greater risk of being overweight compared to national estimates. 

Additionally, Pires et al65 found more severe anxiety was linked to a higher percentage body fat, and 

Li et al69 and Lin, Hsieh and Tung70 identified higher depressive symptomology in overweight 

children. Waring and Lapane71, and  Ahn, Min and Kim72 found children with ADHD to be at 

increased risk of being overweight compared to children without ADHD.  An association between 

mental health disorder diagnosis and increased body mass was also identified by Díez-Suárez et al,73 

Lumeng et al74 and MacDonald et al.75 

Fliers et al76 examined the effects of gender and age on body mass in children with ADHD. Girls with 

ADHD aged 5-9-years had significantly lower rates of overweight/obesity compared to population 

norms; however, boys and girls with ADHD aged 10-12-years had significantly higher rates of 

overweight and obesity, with the girls being at a four-fold increased risk for obesity. Being 
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underweight was significantly less common in boys of all ages (5-17-years) and girls aged 10-12-

years.76 The results reported by Yang et al,61 Pauli-Pott et al62 and McGee, Birkbeck and Silva77 

indicate a diagnostic-specific relationship between mental health disorders and body composition. 

Yang et al61 found no relationship between body composition and ADHD when considering all the 

subtypes. However, children with ADHD-combined subtype were 2.8 times more likely to be 

overweight or obese (p=0.048) than children diagnosed with either primarily inattentive-ADHD 

inattentive or hyperactive/impulsive-ADHD.61 McGee, Birkbeck and Silva77 identified hyperactive 

boys to display lower levels of body fat than aggressive-hyperactive or aggressive only boys. Pauli-

Pott et al62 found that oppositional defiance disorder and conduct disorder, but not ADHD, were 

significantly related with obesity. 

Stimulant medication use appears to be related to body composition in children with ADHD. Curtin 

et al56 found that 16% of children with ADHD receiving stimulant medication to be ‘at-risk-for-

overweight’ (BMI>85th percentile), compared to 36% in children with ADHD not receiving 

medication (p<0.05). Verret, Gardiner and Beliveau37 found significant differences in the BMI of 

children with ADHD receiving medication compared to children without mental health disorders, and 

to children with ADHD not receiving medication (BMI: ADHD-medicated 16.7±2.2; ADHD-

unmedicated 18.3±2.3; control 18.7±2.8, p<0.05). Bowling et al78 further supported these findings 

(BMI: ADHD-medicated 19.1±4.3; ADHD-unmedicated 20.2±4.6; No ADHD 20.6±4.7, p<0.001). 

Waring and Lapane71 found medication use to decrease the odds of being ‘at risk for overweight’ 

(BMI>85th percentile) in children with ADHD currently receiving medication compared to children 

with ADHD not receiving medication (ADHD-medicated at risk for overweight adjusted OR 0.92, 

95% CI 0.77, 1.09; ADHD-unmedicated at risk for overweight adjusted OR 1.13, 95% CI 0.92, 1.39; 

adjusted for age, gender, ethnicity, socio-economic status, depression and anxiety). Conversely, 

however, Spencer et al79 found no significant relationships between stimulant medication use and 

body weight in children with ADHD. 

2.5.4  Physical competence – Aerobic fitness, muscular strength and muscular endurance 

Six articles assessed aerobic fitness, muscular strength and muscular endurance, all of which were 

conducted on children with ADHD. Articles utilised a combination of assessment items including the 

standing broad jump (n=1), grip strength (n=1), maximum number of sit-ups and push-ups in 20-

seconds (n=1) or 60-seconds (n=2), the Bruce treadmill protocol (n=1), and the Shuttle test of Léger 

et al80 (n=2). Strength and fitness variables were either comparable between children with ADHD and 
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children without a mental health disorder diagnosis,37,52 or worse in children with ADHD.45,50,81,82 

Stimulant medication(s) were found to have no association with strength and fitness variables.37  

2.5.5  Motivation and confidence 

Motivation and confidence were assessed in only two articles. In one case, motivation and confidence 

was assessed via semi-structured interviews.83 Regarding feelings associated with movement skills 

in physical education classes, boys with ADHD and those without a mental health disorder had similar 

positive feelings. Statements from the boys with ADHD included, ‘I really like soccer because it’s 

fun to play and it’s a competitive sport’.83 (p143) However, the boys with ADHD also made twice as 

many statements indicating distressing mental states in relation to specific physical education class 

activities and made references to negative feelings, such as ridicule attached to physical activities. 

These reports of ridicule were often related to a lack of skill; ‘Randy with ADHD found many games 

to be boring and often his negative feelings were related to a lack of skill, with children singling him 

out for his poor skill proficiency…picked last for football games…avoided being passed to by the 

quarterback’.83(p144) Ridicule did not appear in the same manner in the negative affective responses 

from the boys without a mental health disorder diagnosis.83 In addition to this qualitative evidence, 

Ekornås et al40 assessed perceptions of competence using the pictorial scale of perceived 

competence,84 and reported that children with anxiety disorders displayed lower perceived physical 

competence scores (Cohen’s d=0.77) relative to children without mental health disorders.  

2.5.6  Knowledge and understanding 

Knowledge and understanding was assessed in one article, via semi-structured interviews with boys 

with ADHD and boys without a mental health disorder diagnosis.83 Boys with ADHD were found to 

have poorer knowledge about ‘doing’ physical activity (i.e., knew specific action terms but did not 

use them or remember them, were less aware of the benefits of observation for skill improvement, 

and appeared to over-rate their skill performance in the context of peer comparisons in physical 

education classes).83  

2.5.7  Daily behaviour 

Physical activity levels were measured by Actigraphs (n=2), semi-structured interviews (n=2), parent 

reports (n=2), survey questions/questionnaires (n=4), and self-report 24-hour recall (n=2). The results 

of Alghadir et al,85 Kremer et al86 and Zahl et al87 indicate a negative relationship between symptoms 

of major depressive disorder and physical activity levels. According to Kremer et al,86 41.9% of 
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children who displayed symptoms of major depressive disorder met the moderate-to-vigorous 

physical activity guidelines, compared to 52.4% of children who were asymptomatic (p<0.001). 

There were no significant relationships reported between ADHD and physical activity 

levels.53,63,78,83,88-90 However, Harvey et al83 reported that children with ADHD engaged in 30-minutes 

less of physical activity per day than boys without a mental health disorder diagnosis. Similarly, 

Ptacek et al88 reported children with ADHD to engage in an average of six hours per week of physical 

activity, compared to children without ADHD who engaged in eight hours per week. The findings 

reported by Zhal et al87 did not follow this trend inasmuch as more severe anxious symptomology at 

age six years was found to be associated with higher levels of moderate-to-vigorous physical activity. 

This finding was supported by Pires et al65 who reported 50% of Brazilian children with anxiety to be 

active or very active (expended >37kcal//kg/day according to 24-hour recall) compared to 36.3% of 

year nine Brazilian children who a reported a physically active lifestyle in a previously collected 

National Health Survey. As noted by Pires et al,65 their comparison to the National Health Survey 

results must be interpreted with caution; however, as different physical activity assessments were 

utilised.  

Considering sedentary behaviour, Ahn, Min and Kim72 and Ptacek et al88 found ADHD to be 

significantly associated with increased screen time. Holton and Nigg90 found children with ADHD 

were more likely to report ≥ two hours of screen time per day than children without a mental health 

disorder, however this finding was not statistically significant. A significant positive relationship 

between ADHD and screen time was reported by Tong, Xiong and Tan,89 but only before controlling 

for demographic variables (child gender and age, parent age, parent education levels and household 

income). Contradictory findings were again reported by Zhal et al87 who concluded that children with 

elevated ADHD symptoms engaged in less sedentary behaviour than children without elevated 

ADHD symptoms. Symptoms of major depressive disorder, anxiety, oppositional defiant disorder 

and conduct disorder were not shown to be related to sedentary behaviour.87  

2.6 Discussion  

This review examined the evidence relating to the individual components of physical literacy in 

children with behavioural and emotional mental health disorders. An understanding of the physical 

literacy of children with mental health disorders, particularly within the diagnostic category of 

ADHD, is beginning to emerge. This understanding is predominantly based around the physical 

competence domain, with 62 articles exploring the topic; other domains, however, are not as well 

represented in the literature. Broadly, children with mental health disorders appear to have lower 
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physical literacy levels than children without mental health disorders. This trend was observed across 

the daily behaviour domain, as well as the motor proficiency, aerobic fitness, muscular strength and 

muscular endurance components of physical competence. Based on the available evidence, body 

composition does not appear to display a strong relationship with mental health disorder diagnosis in 

childhood. As the literature is primarily focused on ADHD, generalisation of these trends, and the 

statements described below, to other diagnostic groups should be done so with caution due to 

reporting bias towards ADHD. Preliminary evidence for lower motivation and confidence, and 

knowledge and understanding, was identified for children with mental health disorders; however, 

given that research into these domains is not well-established, any conclusions relating to these 

dimensions of physical literacy must be considered with caution.  

As a population, children with mental health disorders exhibit lower motor proficiency than children 

without mental health disorders, as indicated by a mean risk ratio 2.79 (95% CI 2.33, 3.35). However, 

a wide range of motor competencies is evident (e.g., a range of 5-74% of children with mental health 

disorders considered to have some form of motor impairment), possibly a result of diagnostic 

subgroups, gender, medication status and/or motor task complexity. A further contributor to the 

variety in movement proficiency outcomes may be the lack of standardisation of assessment tools. 

As can be seen in Table 2.2, in excess of 15 tools were used to evaluate the various components of 

motor proficiency (fundamental movement skills, balance, running speed and agility). The variety of 

tools used provides greater insight into the different aspects of motor competence however presents 

difficulties when comparing data.  

Body composition does not appear to be a major concern for children with mental health disorders. 

A direct link between mental health disorder diagnosis and body composition was identified in only 

seven studies;61,64,65,69-72 however, six of these studies were considered poor quality64,65,69-72 and 

therefore should be considered with caution. Poor quality was attributed to the above articles partly 

because confounding variables, which have been shown to affect childhood BMI, such as maternal 

BMI, high levels of television viewing,91 physical activity levels and dietary behaviours were not 

controlled for. Few studies included in this review assessed these confounding variables adequately. 

Furthermore, not all of the included studies controlled for medication use. In certain cases, only 

children who were or were not currently receiving medication were included, and in others, 

medication status was reported but not controlled for. As evidenced in this review, stimulant 

medication affects body composition so should be controlled for.37,56,71,78 For the majority of cases, 

the body composition of children with and without mental health disorders sits within a healthy range 

or as demonstrated in Figure 2.5, even slightly underweight.  
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Although the available evidence is limited, the psychological (motivation and confidence) and 

knowledge-based aspects of physical literacy appear to be lower in children with mental health 

disorders, specifically ADHD and anxiety compared to children without mental health disorders. As 

reported by Whitehead4 ‘physically literate individuals have a positive attitude…have confidence in 

their physical abilities…and take part in physical activities, secure in the knowledge that this will be 

a positive and rewarding experience’. Children with mental health disorders do not appear to have 

these positive attitudes or confidence. According to Ekornås et al,40 compared to children without a 

mental health disorder diagnosis, children with anxiety ‘perceived themselves as being less accepted 

by peers and less competent in physical activities than children in the control group’.40(abstract) 

However, no significant relationship was found between impaired motor skills and poor self-

perception for these children with anxiety.40 Children with mental health disorders also appear to 

experience greater external criticism and ridicule than children without mental health disorders.83 As 

a result, physical activity may not be considered a positive or rewarding experience by children with 

mental health disorders. Consequently, children with mental health disorders may be less likely to 

engage in physical activity, impeding their physical literacy development. Other factors that may 

influence the physical literacy development of children with mental health disorders is poorer 

declarative knowledge than children without mental health disorders, an inability or lack of 

confidence to use specific sport or physical play-based terminology, and being (potentially) unaware 

that movement proficiency requires the acquisition of skill-based knowledge as reported by Harvey 

et al.83  

If the above-mentioned concerns regarding the physical literacy development of children with mental 

health disorders are not addressed, there is potential for these children to become physically illiterate. 

Whitehead4 states that physically illiterate individuals will have reduced confidence in their ability to 

be physically active, will not be motivated to take part in structured physical activity, and will avoid 

involvement in any form of physical activity to avoid humiliation and protect against failure. 

Considering the importance of physical activity to our physical and mental health, avoiding this 

negative spiral in children with mental health disorders is essential. This review provides evidence 

that children with mental health disorders, especially major depressive disorder, engage in less 

physical activity than children without mental health disorders.83,85-88 There is also evidence 

indicating the potential for children with mental health disorders to engage in higher levels of 

sedentary behaviours than children without mental health disorders, although this relationship may 

be moderated by factors such as gender, age, parental education levels and household income.72,83,88,89 

An exact understanding about why there is a tendency for children with mental health disorders to 
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engage in less physical activity and greater sedentary behaviours is not available. However, as 

children with mental health disorders appear to have lower physical literacy levels than children 

without mental health disorders, it is possible that physical literacy may have an effect. Considering 

that research indicates a small-to-moderate effect of physical activity on reducing depression and 

anxiety,11,92 and managing ADHD symptoms,93,94 clinicians and researchers should consider physical 

literacy as a concept worth assessing and addressing in children with mental health disorders.  

A potential explanation for the lower levels of physical literacy for children with behavioural and 

emotional mental health disorders—relative to those without a mental health disorder diagnosis—is 

provided by principles outlined in the Environmental Stress Hypothesis.95,96 The Environmental 

Stress Hypothesis has been utilised Cairney et al95 and Mancini et al96 to explain the relationship 

between motor coordination disorders (e.g., developmental coordination disorder) and mental health 

disorders (e.g., anxiety, ADHD). According to these authors, children with motor coordination 

disorders are commonly subject to distress due to factors such as difficulties relating to peers, social 

exclusion, repeated failure of certain tasks, and challenges learning new (particularly motor) skills. 

Prolonged exposure to these stressors may be associated with the lower levels of self-worth and 

perceived competence evident in children with motor coordination problems, which may, in turn, be 

associated with internalising problems.95 In the majority of cases, it is difficult to determine the 

precise direction of causality that results in the association between these factors (i.e., motor 

coordination difficulties and mental health disorders). It is important, however, to be mindful of the 

potential detrimental effects of this association for children with stand-alone mental health disorders 

and/or stand-alone motor coordination disorders. 

2.6.1.  Future research  

The majority of research presented in this review has been conducted on children with ADHD across 

the physical competence domain. Future research should consider the inclusion of children with 

emotional disorders, conduct disorders, disorders of social functioning (e.g., selective mutism, and 

tic disorders). Focus within future research should be placed on evaluating the psychological and 

knowledge-based aspects of physical literacy for all children with mental health disorders to aid the 

understanding of these domains. Consideration of the influence of confounding variables such as 

socio-economic status, time since diagnosis/onset of symptoms, and parental physical activity and 

support levels would also greatly aid in understanding and improving the physical literacy of children 

with mental health disorders. One of the biggest challenges identified in generating a physical literacy 

profile of children with mental health disorders is the assortment of outcome assessments. Currently 
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available outcome measures have their strengths, however none of them appear to accurately assess 

physical literacy.97 Efforts to develop standardised, sensitive measures of physical literacy that are 

applicable for use with children with mental health disorders, and capture monism and embodiment 

would assist in the assessment of physical literacy in children with mental health disorders. Finally, 

the majority of identified studies were poor to fair quality or were considered to have a high risk of 

bias. Higher quality research including longitudinal cohort studies that enable consideration of 

confounding variables should be conducted. Furthermore, future reviews focusing on the relationship 

between behavioural and emotional mental health disorder diagnosis and physical literacy should 

include grey literature (e.g., conference proceedings, theses and government documents) and 

secondary research (e.g., literature reviews and books) to ensure a complete scope of the currently 

available research is recognised. Such research would assist clinicians and researchers to draw 

confident conclusions about the physical literacy of children with mental health disorders.  

2.6.2  Clinical implications 

Research has demonstrated that physical activity positively impacts mental health outcomes (for 

example symptoms of ADHD, anxiety and depression) across the lifespan.11,92,93,98,99 Based on the 

available evidence, it is possible to infer that children with mental health disorders may require 

additional support to become physically literate and live a physically active lifestyle. Given the range 

of physical literacy levels identified in children with mental health disorders, some children may 

require more support than others. To ensure individualised support can be provided for each child, a 

comprehensive physical literacy assessment should be included as standard clinical practice for 

practitioners who conduct exercise interventions with children with mental health disorders. 

Additionally, allied health practitioners such as accredited exercise physiologists who have the 

knowledge and skills to design and deliver safe, effective exercise programs for clinical populations, 

including individuals impacted by mental health disorders should be included in the management of 

children with mental health disorders. This would increase the likelihood of these children becoming 

physically literate, moderating the negative impacts of mental health disorders on physiological 

health.  

2.6.3  Limitations 

One of the major limitations of a scoping review is that it allows for the inclusion of all articles, 

regardless of quality, increasing the risk of bias in the conclusions drawn from the available 

research.14 To minimise this limitation, a quality assessment was included in this review and results 

were considered with article quality in mind. For sampling purposes, this review was limited to 
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children aged 6-12-years with emotional and behavioural disorders and articles written in English, 

therefore the findings may not be truly reflective of the physical literacy of children with mental 

health disorders across a variety of cultures and physical activity settings. However, as the included 

articles were generated from a wide variety of countries, we are confident that this review of reflective 

of a wide variety of cultures. It must again be noted that the majority findings reported within this 

review were based on outcomes for children with ADHD, therefore, the outcomes are biased, and 

should be interpreted with this frame of reference.  

The utility of the conclusions generated by this review might be tempered by the fact that efforts to 

clearly and uniformly define, describe and measure physical literacy are ongoing. As the term 

physical literacy gains interest, so does the number of associated definitions and interpretations.100,101 

To minimise the effects of varying physical literacy definitions in this review, the chosen definition 

was carefully considered and was selected on the basis that it included a wide range of components, 

frequently present in physical literacy frameworks, including the common overarching goal of 

lifelong physical activity participation. Another constraint in the utilisation of physical literacy for 

research and clinical purposes is that its philosophical underpinnings of monism (considering the 

mind and body as one) and embodiment4 are often overlooked101 and the individual components of 

physical literacy (physical and psychosocial) are considered as separate entities. Efforts should be 

made to encourage individuals to understand the philosophical underpinnings of physical literacy to 

ensure it is applied and assessed appropriately. Despite the current challenges surrounding physical 

literacy, by considering both the physical and psychosocial aspects that influence physical activity 

participation and sedentary behaviours, it has potential for developing physically active individuals, 

so long as both of these aspects are considered.  

2.7 Conclusion 

The relationship between mental health disorders in children and physical literacy is complex. Given 

the current literature, it is proposed that children with mental health disorders are more likely to 

exhibit lower levels of physical literacy than children without a mental health disorder diagnosis. 

Therefore, it is probable that children with mental health disorders will require greater levels of 

support than children without mental health disorders, and tailored evidence-based interventions to 

become physically literate. At this stage, it is recommended that a comprehensive physical literacy 

assessment should be included in standard care for clinicians working with children with mental 

health disorders. Interventions designed to improve the physical activity behavioural outcomes of 

children with mental health disorders should target all domains of physical literacy.  



 

 44 

2.8 References 

1. Janssen I, Le Blanc AG. Systematic review of the health benefits of physical activity and 

fitness in school-aged children and youth. Int J Behav Nutr Phys Act. 2010;7(40). 

2. Motta RW, McWilliams ME, Schwartz JT, Cavera RS. The role of exercise in reducing 

childhood and adolescent PTSD, anxiety, and depression. J Appl Sch Psychol. 

2012;28(3):224-238. 

3. International Physical Literacy Association. 2017; https://www.physical-literacy.org.uk. 

4. Whitehead M. Physical Literacy: Throughout the Lifecourse. First ed. USA and Canada: 

Routledge; 2010. 

5. Tremblay MS, Costas-Bradstreet C, Barnes JD, et al. Canada’s Physical Literacy Consensus 

Statement: process and outcome. BMC Public Health. 2018;18(Suppl 2):1034. 

6. Edwards LC, Bryant AS, Keegan RJ, Morgan K, Jones AM. Definitions, foundations and 

associations of physical literacy: a systematic review. Sports Med. 2017;47(1):113-126. 

7. Taylor WC, Blair SN, Cummings SS, Wun CC, Malina RM. Childhood and adolescent 

physical activity patterns and adult physical activity. Med Sci Sports Exerc. 1999;31(1):118-

123. 

8. World Health Organisation. Mental disorders: Fact sheet 2017. 2017. 

9. World Health Organisation. 10 facts on mental health: A state of wellbeing. 2014; 

http://www.who.int/features/factfiles/mental_health/en/. 

10. Government of Western Australia: Mental Health Commission. Mental Health 2020 Strategic 

Policy. In: Mental Health Commission, ed. Western Australia: Government of Western 

Australia; 2010. 

11. Biddle SJ, Ciccioni S, Thomas G, Vergeer I. Physical activity and mental health in children 

and adolescents: an updated review of reviews and an analysis of causality. Psychol Sport 

Exerc. 2019;42:146-155. 

12. World Health Organisation. International Statistical Classification of Diseases and Related 

Health Problems 10th Revision (ICD-10) Version 2016. 2016. 

13. Arskey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res 

Methodol. 2005;8(1):19-32. 

14. Grant MJ, Booth A. A typology of reviews: An analysis of 14 review types and associated 

methodologies. Health Info Libr J. 2009;26(2):91-108. 



 

 45 

15. Daudt HM, van Mossel C, Scott SJ. Enhancing the scoping study methodology: a large, inter-

professional team's experience with Arskey and O'Malley's framework. BMC Med Res 

Methodol. 2013;13(48). 

16. National Institutes of Health. Quality assessment tool for observational cohort and cross-

sectional studies. In: National Heart Lung and Blood Institute, ed: U.S. Department of Health 

and Human Services; 2014. 

17. Higgins J, Altman D, Gøtzsche P, et al. The Cochrane Collaboration's tool for assessing risk 

of bias in randomised trials. BMJ. 2011;343:d5928. 

18. Kmet LM, Lee RC, Cook LS. Standard quality assessment criteria for evaluating primary 

research papers from a variety of fields. Edmonton: lberta Heritage Foundation for Medical 

Research (AHFMR);2004. 

19. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 

fifth ed. Arlington, VA: American Psychiatric Association; 2013. 

20. Henderson SE, Sugden DA. The Movement Assessment Battery for Children. First ed: 

Pearson; 1992. 

21. Henderson SE, Sugden DA, Barnett AI. Movement Assessment Battery for Children. Second 

ed. London: Pearson; 2007. 

22. Bruininks RH. Bruininks-Oseretsky Test of Motor Proficiency. 1978. 

23. Gilbert DL, Isaacs KM, Augusta M, Macneil LK, Mostofsky SH. Motor cortex inhibition: a 

marker of ADHD behaviour and motor development in children. Neurology. 2011;76(7):615-

621. 

24. Harvey WJ, Reid G, Grizenko N, Mbekou V, Ter-Stepanian M, Joober R. Fundamental 

movement skills and children with attention-deficit hyperactivity disorder: peer comparisons 

and stimulant effects. J Abnorm Child Psychol. 2007;35(5):871-882. 

25. Brossard-Racine M, Shevell M, Snider L, Bélanger SA, Majnemer A. Motor skills of children 

newly diagnosed with attention deficit hyperactivity disorder prior to and following treatment 

with stimulant medication. Res Dev Disabil. 2012;33(6):2080-2087. 

26. Doyle S, Wallen M, Whitmont S. Motor skills in Australian children with attention deficit 

hyperactivity disorder. Occup Ther Int. 1995;2(4):229-240. 

27. Kadesjö B, Gillberg C. Attention deficits and clumsiness in Swedish 7-year-old children. Dev 

Med Child Neurol. 1998;40(12):796-804. 

28. Kaneko F, Okamura H. Study on the social maturity, self-perception, and associated factors, 

including motor coordination, of children with attention deficit hyperactivity disorder. Phys 

Occup Ther Pediatr. 2005;25(4):45-58. 



 

 46 

29. Kooistra L, Ramage B, Crawford S, et al. Can attention deficit hyperactivity disorder and fetal 

alcohol spectrum disorder be differentiated by motor and balance deficits? Hum Mov Sci. 

2009;28(4):529-542. 

30. Neto FR, Goulardins JB, Rigoli D, Piek JP, Oliveira JA. Motor development of children with 

attention deficit hyperactivity disorder. Braz J Psychiatry. 2015;37(3):228-234. 

31. Palácio SG, Oliveira JA, Martins Arneiro RF, Casella EB. Assessment of motor skills and 

school performance in children diagnosed with attention deficit hyperactivity disorder. 

Motriz: Rev Educ Fis. 2016;22(4):243-248. 

32. Piek JP, Pitcher TM, Hay DA. Motor coordination and kinaesthesis in boys with attention 

deficit-hyperactivity disorder. Dev Med Child Neurol. 1999;41(3):159-165. 

33. Pitcher TM, Piek JP, Barrett NC. Timing and force control in boys with attention deficit 

hyperactivity disorder: subtype differences and the effect of comorbid developmental 

coordination disorder. Hum Mov Sci. 2002;21(5-6):919-945. 

34. Pitcher TM, Piek JP, Hay DA. Fine and gross motor ability in males with ADHD. Dev Med 

Child Neurol. 2003;45(8):525-535. 

35. Skirbekk B, Hansen BH, Oerbeck O, Wentzel-Larsen T, Kristensen H. Motor impairment in 

children with anxiety disorders. Psychiatry Res. 2012;198(1):135-139. 

36. Tsui KW, Lai KY, Lee MM, Shea CK, Tong LC. Prevalence of motor problems in children 

with attention deficit hyperactivity disorder in Hong Kong. Hong Kong Med J. 2016;22(2):98-

105. 

37. Verret C, Gardiner P, Beliveau L. Fitness level and gross motor performance of children with 

attention-deficit hyperactivity disorder. Adapt Phys Activ Q. 2010;27(4):337-351. 

38. Wang H-Y, Huang T-H, Lo S-K. Motor ability and adaptive function in children with attention 

deficit hyperactivity disorder. Kaohsiung J Med Sci. 2011;27(10):446-452. 

39. Watemberg N, Waiserberg N, Zuk L, Lerman-Sagie T. Developmental coordination disorder 

in children with attention-deficit-hyperactivity disorder and physical therapy intervention. 

Dev Med Child Neurol. 2007;49(12):920-925. 

40. Ekornås B, Lundervold AJ, Tjus T, Heimann M. Anxiety disorders in 8-11-year‐old children: 

motor skill performance and self‐perception of competence. Scand J Psychol. 

2010;51(3):271-277. 

41. Hill E, Pratt ML, Kanji Z, Bartoli AJ. Motor and coordination difficulties in children with 

emotional and behavioural difficulties. Emot Behav Diffic. 2017;22(4):293-302. 



 

 47 

42. O'Connor BC, Fabiano GA, Waschbusch DA, et al. Effects of a summer treatment program 

on functional sports outcomes in young children with ADHD. J Abnorm Child Psychol. 

2014;42(6):1005-1017. 

43. Kristensen H. Selective mutism and comorbidity with developmental disorder delay, anxiety 

disorder and elimination disorder. J Am Acad Child Adolesc Psychiatry. 2000;39(2):249-256. 

44. Iversen S, Knivsberg A-M, Ellertsen B, Nødland M, Larsen TB. Motor coordination 

difficulties in 5–6-year-old children with severe behavioural and emotional problems. Emot 

Behav Diffic. 2006;11(3):169-185. 

45. Emck C, Bosscher RJ, Van Wieringen PC, Doreleijers T, Beek PJ. Gross motor performance 

and physical fitness in children with psychiatric disorders. Dev Med Child Neurol. 

2011;53(2):150-155. 

46. Goulardins JB, Bilhar Marques JC, Casella EB, Nascimento RO, Oliveira JA. Motor profile 

of children with attention deficit hyperactivity disorder, combined type. Res Dev Disabil. 

2013;34(1):40-45. 

47. Emck C, Bosscher RJ, van Wieringen PC, Doreleijers T, Beek PJ. Psychiatric symptoms in 

children with gross motor problems. Adapt Phys Activ Q. 2012;29(2):161-178. 

48. Papadopoulos N, Rinehart N, Bradshaw JL, McGinley JL. Brief report: children with ADHD 

without co-morbid autism do not have impaired motor proficiency on the movement 

assessment battery for children. J Autism Dev Disord. 2013;43(6):1477-1482. 

49. Poblano A, Luna B, Reynoso C. Differential motor alterations in children with three types of 

attention deficit hyperactivity disorder. Arq Neuropsiquiatr. 2014;72(11):856-861. 

50. Cho H, Ji S, Chung S., Kim M, Joung Y-S. Motor function in school-aged children with 

attention-deficit/hyperactivity disorder in Korea. Psychiatry Investig. 2014;11(3):223-227. 

51. Mao H-Y, Kuo L-C, Yang A-L, Su C-T. Balance in children with attention deficit 

hyperactivity disorder-combined type. Res Dev Disabil. 2014;35(6):1252-1258. 

52. Tseng MH, Henderson A, Chow SM, Yao G. Relationship between motor proficiency, 

attention, impulse, and activity in children with ADHD. Dev Med Child Neurol. 

2004;46(6):381-388. 

53. Shum SB, Pang MY. Children with attention deficit hyperactivity disorder have impaired 

balance function: involvement of somatosensory, visual, and vestibular systems. J Pediatr. 

2009;155(2):245-249. 

54. Kristensen H, Torgersen S. Is social anxiety disorder in childhood associated with 

developmental deficit/delay? Eur Child Adolesc Psychiatry. 2008;17(2):99-107. 



 

 48 

55. Erez O, Gordon CR, Sever J, Sadeh A, Mintz M. Balance dysfunction in childhood anxiety: 

findings and theoretical approach. J Anxiety Disord. 2004;18(3):341-356. 

56. Curtin C, Bandini LG, Perrin EC, Tybor DJ, Must A. Prevalence of overweight in children 

and adolescents with attention deficit hyperactivity disorder and autism spectrum disorders: a 

chart review. BMC Pediatr. 2005;5(48). 

57. Choudhry Z, Sengupta SM, Grizenko N, et al. Association between obesity-related gene FTO 

and ADHD. Obesity (Silver Spring). 2013;21(12):E738-E744. 

58. Dubnov-Raz G, Perry A, Berger I. Body mass index of children with attention-

deficit/hyperactivity disorder. J Child Neurol. 2011;26(3):302-308. 

59. Holtkamp K, Konrad K, Müller B, et al. Overweight and obesity in children with attention-

deficit/hyperactivity disorder. Int J Obes Relat Metab Disord. 2004;28(5):685-689. 

60. van Egmond-Fröhlich AW, Widhalm K, de Zwaan M. Association of symptoms of attention-

deficit/hyperactivity disorder with childhood overweight adjusted for confounding parental 

variables. Int J Obes (London). 2012;36(7):963-968. 

61. Yang R, Mao S, Zhang S, Li R, Zhao Z. Prevalence of obesity and overweight among Chinese 

children with attention deficit hyperactivity disorder: a survey in Zhejiang Province, China. 

BMC Psychiatry. 2013;13(133). 

62. Pauli-Pott U, Neidhard J, Heinzel-Gutenbrunner M, Becker K. On the link between attention 

deficit/hyperactivity disorder and obesity: do comorbid oppositional defiant and conduct 

disorder matter? Eur Child Adolesc Psychiatry. 2014;23(7):531-537. 

63. Choudhry Z, Sengupta SM, Grizenko N, et al. Body weight and ADHD: examining the role 

of self-regulation. PLoS One. 2013;8(1):e55351. 

64. Hasnain M, Vieweg WV, Hettema JM, Colton D, Fernandez A, Pandurangi AK. The risk of 

overweight in children and adolescents with major mental illness. South Med J. 

2008;101(4):367-372. 

65. Pires GC, Rockett FC, Slum Júnior GA, Manfro GG, Bosa VL. Cardiovascular risk factors in 

children and adolescents with anxiety disorders and their association with disease severity. 

Nutr Hosp. 2005;31(1):269-277. 

66. Wang Y, Chen H-J. Use of Percentiles and Z-scores in Anthropometry. In: Preedy V., ed. 

Handbook of Anthropometry. New York: Springer; 2012. 

67. Alpaslan AH, Ucok K, Coşkun KS, Genc A, Karabacak H, Guzel HI. Resting metabolic rate, 

pulmonary functions, and body composition parameters in children with attention deficit 

hyperactivity disorder. Eat Weight Disord. 2017;22(1):91-96. 



 

 49 

68. Bereket A, Turan S, Karaman MG, Haklar G, Ozbay F, Yazgan MY. Height, weight, IGF-I, 

IGFBP-3 and thyroid functions in prepubertal children with attention deficit hyperactivity 

disorder: effect of methylphenidate treatment. Horm Res. 2005;63(4):159-164. 

69. Li Y-P, Ma G-S, Schouten EG, et al. Report on childhood obesity in China (5) body weight, 

body dissatisfaction, and depression symptoms of Chinese children aged 9-10 years. Biomed 

Environ Sci. 2007;20(1):11-18. 

70. Lin F-G, Hsieh Y-H, Tung H-J. Interactive effects of family socioeconomic status and body 

mass index on depression in school-aged children. Asia Pac J Clin Nutr. 2012;21(1):64-72. 

71. Waring L, Lapane KL. Overweight in children and adolescents in relation to attention-

deficit/hyperactivity disorder: results from a national sample. Pediatrics. 2008;122(1):e1-e6. 

72. Ahn J-S, Min S, Kim M-H. The role of uncontrolled eating and screen time in the link of 

attention deficit hyperactivity disorder with weight in late childhood. Psychiatry Investig. 

2017;14(6):808-816. 

73. Díez-Suárez A, Vallejo-Valdivielso M, Marín-Méndez JJ, de Castro-Manglano P, Soutullo 

CA. Weight, height, and body mass index in patients with attention-deficit/hyperactivity 

disorder treated with methylphenidate. J Child Adolesc Psychopharmacol. 2017;27(8):723-

730. 

74. Lumeng JC, Gannon K, Cabral HJ, Frank DA, Zuckerman B. Association between clinically 

meaningful behaviour problems and overweight in children. Pediatrics. 2003;112(5):1138-

1145. 

75. MacDonald K, Godziuk K, Yap J, et al. Vitamin D status, cardiometabolic, liver, and mental 

health status in obese youth attending a peadiatric weight management center. J Pediatr 

Gastroenterol Nutr. 2017;65(4):462-466. 

76. Fliers EA, Buitelaar JK, Maras A, et al. ADHD is a risk factor for overweight and obesity in 

children. J Dev Behav Pediatr. 2013;34(8):566-574. 

77. McGee R, Birkbeck J, Silva PA. Physical development of hyperactive boys. Dev Med Child 

Neurol. 1985;27(3):364-368. 

78. Bowling A, Davison K, Haneuse S, Beardslee W, Miller DP. ADHD medication, dietary 

patterns, physical activity, and BMI in children: a longitudinal analysis of the ECLS-K study. 

Obesity (Silver Spring). 2017;25(10):1802-1808. 

79. Spencer TJ, Faraone SV, Biederman J, et al. Does prolonged therapy with a long-acting 

stimulant suppress growth in children with ADHD? J Am Acad Child Adolesc Psychiatry. 

2006;45(5):527-537. 



 

 50 

80. Léger L, Lambet J, Goulet A, Rowan C, Dinelle Y. Aerobic fitness of 6 to 17-year-old 

Quebecers—20-meters shuttle test with 1-minute stages. Can J Appl Sport Sci. 1984;9(2):64-

69. 

81. Beyer R. Motor proficiency of boys with attention deficit hyperactivity disorder and boys with 

learning disabilities. Adapt Phys Activ Q. 1999;16(4):403-414. 

82. Harvey WJ, Reid G. Motor performance of children with attention-deficit hyperactivity 

disorder: a preliminary investigation. Adapt Phys Activ Q. 1997;14(3):189-202. 

83. Harvey WJ, Reid G, Bloom GA, et al. Physical activity experiences of boys with and without 

ADHD. Adapt Phys Activ Q. 2009;26(2):131-150. 

84. Harter S, Pike R. The pictorial scale of perceived competence and social acceptance for young 

children. Child Dev. 1984;55(6):1969-1982. 

85. Alghadir AH, Gabr SA, Al-Eisa E. Effects of physical activitiy on trace elements and 

depression related biomarkers in children and adolescents. Biol Trace Elem Res. 

2016;172(2):299-306. 

86. Kremer P, Elshaug C, Leslie E, Toumborou JW, Patton GC, Williams J. Physical activity, 

leisure-time screen use and depression among children and young adolescents. J Sci Med 

Sport. 2014;17(2):183-187. 

87. Zahl T, Steinsbekk S, Wichstrøm L. Physical activity, sedentary behaviour, and symptoms of 

major depression in middle childhood. Pediatrics 2017;139(2):e20161711. 

88. Ptacek R, Kuzelova H, Stefano GB, et al. Disruptive patterns of eating behaviours and 

associated lifestyles in males with ADHD. Med Sci Monit. 2014;20:608-613. 

89. Tong L, Xiong X, Tan H. Attention-deficit/hyperactivity disorder and lifestyle-related 

behaviours in children. PLoS One. 2016;11(9):e0163434. 

90. Holton KF, Nigg JT. The association of lifestyle factors and ADHD in children. J Atten 

Disord. 2016:1-10. 

91. Beyerlein A, Toschke AM, von Kries R. Risk factors for childhood overweight: shift of the 

mean body mass index and shift of the upper percentiles: results from a cross-sectional study. 

Int J Obes (London). 2010;34(4):642-648. 

92. Biddle SJ, Asare M. Physical activity and mental health in children and adolescents: a review 

of reviews. Br J Sports Med. 2011;45(11):886-895. 

93. Hoza B, Smith AL, Shoulberg EK, et al. A randomised trial examining the effects of aerobic 

physical activity on attention-deficit/hyperactivity disorder symptoms in young children. J 

Abnorm Child Psychol. 2015;43(4):655-667. 



 

 51 

94. Gapin JI, Labban JD, Etnier JL. The effects of physical activity on attention deficit 

hyperactivity disorder symptoms: the evidence. Prev Med. 2011;52(Suppl 1):S70-S74. 

95. Cairney J, Rigoli D, Piek JP. Developmental coordination disorder and internalizing problems 

in children: the environmental stress hypothesis elaborated. Dev Rev. 2013;33(3):224-238. 

96. Mancini VO, Rigoli D, Cairney J, Roberts LD, Piek JP. The elaborated environmental stress 

hypothesis as a framework for understanding the association between motor skills and 

internalising problems: a mini-review. Front Psychol. 2016;7:239. 

97. Edwards LC, Bryant AS, Keegan RJ, Morgan K, Cooper S-M, Jones AM. ‘Measuring’ 

physical literacy and related constructs: a systematic review of empirical findings. Sports 

Med. 2018;48(3):659-682. 

98. Budde H, Wegner M. The Exercise Effect on Mental Health: Neurobiological Mechanisms. 

First ed: Chapman & Hall/CRC Press; 2018. 

99. Rommel A-S, Lichtenstein P, Rydell M, et al. Is physical activity causally associated with 

symptoms of attention-deficit/hyperactivity disorder? J Am Acad Child Adolesc Psychiatry. 

2015;54(7):565-570. 

100. Corbin CB. Implications of physical literacy for research and practice: a commentary. Res Q 

Exerc Sport. 2016;87(1):14-27. 

101. Jurbala P. What is physical literacy, really? Quest. 2015;67(4):367-383. 

 



 52 

CHAPTER THREE 

Physical activity participation among children with mental health 

disorders: a qualitative analysis of children’s and their guardian’s 

perspectives 

The manuscript forming the basis for Chapter Three was accepted into Qualitative Research in Sport, 

Exercise and Health in July 2021:  

Fortnum K, Reid S, Elliott C, Furzer B, Wong J, Jackson B. Physical activity participation among 

children with mental health disorders: a qualitative analysis of children’s and their guardian’s 

perspectives. Qual Res Sport Exerc Health. 2021. 

The full, published paper is available at: https://doi.org/10.1080/2159676X.2021.1961848 

The PhD candidate Kathryn Fortnum, accounted for 80% of the intellectual property associated with 

the final manuscript (the primary individual responsible for study design, data collection, data 

analysis and manuscript preparation and revision). Associate Professor Ben Jackson and Dr Siobhan 

Reid accounted for 10% (including study design, data analysis, and manuscript revision). 

Collectively, the remaining authors contributed 10% (including study design and manuscript 

revision).  

  

https://doi.org/10.1080/2159676X.2021.1961848


 

 53 

3.1 Foreword 

As outlined in Chapter Two, children with mental health disorders appear to have lower physical 

literacy than children without mental health disorders.  It was also highlighted in Chapter Two that 

children diagnosed with, or demonstrating clinically significant symptoms for depressive disorders, 

and ADHD displayed a trend towards participating in less physical activity than their typically 

developing peers.  To better understand these disparities, an exploration of the physical activity 

experiences of children with mental health disorders, and factors influencing these was considered 

critical. We aimed to identify such factors by exploring the lived experiences of children and their 

parents/guardians within a physical activity context. Our findings are presented in this chapter. 

Additionally, we apply these findings to the behaviour change wheel to generate recommendations 

for children, parents/guardians, program facilitators (i.e., coaches, teachers, practitioners), and service 

providers that may facilitate positive physical activity participation experiences for children with 

mental health disorders.  
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3.2 Abstract 

Children with mental health disorders have lower physical activity levels compared to their peers; 

however, minimal research has been conducted to date to understand their unique experiences of 

physical activity. We sought to better understand these experiences, along with contributing factors, 

through interviews with children with mental health disorders and their parents/guardians. Semi-

structured interviews were conducted with 20 children (6-12-years; 17 males, 3 females) and 18 

parents/guardians from a metropolitan mental health service, and data were analysed using a 

reflexive, thematic analysis approach. Children predominantly participated in play-based, 

unstructured physical activities with their families. Aspects of social connection (or disconnection), 

children’s movement skill and resilience, and a desire to experience success and enjoyment, were 

described as influencers of children’s physical activity participation experiences (and levels). 

Children and parents/guardians also emphasised the importance of emotional and physical support 

surrounding physical activity participation, and the need for suitably tailored programs and 

environments. Recommendations are offered to facilitate physical activity programming that meets 

the specific needs of children with mental health disorders and their families.   
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3.3 Introduction 

Mental health disorders, defined as a range of disorders ‘generally characterised by some combination 

of abnormal thoughts, perceptions, emotions, behaviour and relationships with others’,1 impact 

approximately 20% of children and adolescents.2 Physical activity has been demonstrated to mitigate 

the negative impact of mental health disorders on children through, for example, reducing symptoms 

of depression and anxiety in children with clinically significant symptoms,3 improving children’s 

social skill development and their relationships with peers and family,4 and providing children with 

a positive sense of self when they experience success.4,5 Therefore, regular physical activity is 

considered important in preventing, treating, and recovering from, mental health disorders.6  

Despite the benefits of physical activity for children with mental health disorders, evidence indicates 

that only 41.9% of children with symptoms of depressive disorder are likely to meet the recommended 

60-minutes of moderate-to-vigorous physical activity daily, compared to 52% of children without 

depressive disorder symptomology.7 Attention deficit hyperactivity disorder (ADHD) diagnosis and 

anxiety have also been associated with reduced physical activity levels.8-10 As a result, many children 

with mental health disorders are likely to miss out on the physical and mental health benefits of 

physical activity participation.  

Factors impacting physical activity participation in children without mental health disorders have 

been explored extensively in the literature—with time, cost, access to programs, relationships with 

coaches/teachers, parental support, perceived competence, friendships, and bullying identified as 

factors influencing participation and ongoing engagement.11 In contrast, relatively little is known 

about the physical activity experiences (and contributors to those experiences) of children with mental 

health disorders. Some evidence does exist, however, to demonstrate the significance of perceived 

competence, parental support, motor proficiency, and peer acceptance for children with mental health 

disorders. For example, Ekornås et al12 identified that children with anxiety disorders held 

significantly lower self-perceptions regarding peer acceptance and physical competence than those 

without a mental health disorder. According to Harvey et al9 boys with ADHD reported twice as many 

distressing mental states in relation to participation in physical education class compared to their 

peers without ADHD. In other related work, Bowling et al13 examined parent perceptions about the 

factors influencing health behaviours (i.e., diet, physical activity, screen time, sleep) of children with 

mental health disorders. Barriers identified by parents/guardians included depleted parent/guardian 

resources, child dysregulation, and few available programs that align with their children’s needs. On 
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the other hand, supportive strategies included specialised and adapted community programs, 

parent/guardian social capital, and role modelling.13  

Despite providing important information regarding the experiences of parents/guardians in promoting 

health behaviours for their child, Bowling et al13 did not provide a detailed examination of children’s 

experiences within physical activity contexts specifically. Moreover, their work did not add to the 

limited literature regarding the perspectives of children (with mental health disorders) with respect to 

physical activity. That being the case, it is important that researchers explore in greater detail the 

physical activity experiences of children with a range of, potentially comorbid, mental health disorder 

symptomologies, and better understand the social and psychological factors shaping those 

experiences. Such work is important for understanding participation levels and for informing the 

development of programs that meet the physical activity-related needs of children with mental health 

disorders.  

In this study, we sought to better understand the physical activity experiences of children with mental 

health disorders, and investigate the social and psychological factors shaping those experiences. Our 

goal was to advance what is known about the physical activity experiences of children with mental 

health disorders, and in doing so, solicit information that may yield recommendations for program 

facilitators (e.g., coaches, teachers, practitioners) and service providers to improve physical activity 

experiences and participation for these children. We deliberately sought input from parents/guardians 

as well as children themselves. Parents/guardians were considered an important source of information 

not least because they are recognised as key stakeholders in paediatric mental health contexts.14,15 

Therefore, parents/guardians can, and should, be provided the opportunity to advise about their 

child’s specific needs and experiences. In addition, with respect to physical activity specifically, 

parents/guardians are key ‘influencers’ of the opportunities available to their child.16 It has been 

shown, for instance, that parental support for physical activity supports children’s physical activity 

levels.17 Additionally, as demonstrated by Bowling et al13 parents/guardians can provide important 

insight into the factors impacting their child’s health behaviours, including physical activity 

participation in children with mental health disorders. 

3.4 Methods 

An interpretivist approach was adopted throughout this study,18,19 which places value on what people 

say, do, and feel, and how they make meaning of experiences. Interpretivism emphasises individual 

experiences as subjective and based on social context and social interactions—supporting the 

exploration and understanding of personal accounts relating to a specific phenomenon.18,19 To provide 
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insight into participants’ lived experiences, a qualitative research methodology was undertaken, 

specifically using semi-structured interviews 

3.4.1  Participants and sampling 

Ethical approval to conduct the study was granted by the Child and Adolescent Health Service Human 

Research Ethics Committee (RGS0000000519), with reciprocal approval from the Human Research 

Ethics Office, The University of Western Australia (RA/4/20/4726). All children attending a face-to-

face therapeutic day program (Child and Adolescent Mental Health Service, Western Australia), and 

their parents/guardians, were invited to participate in the study. Beyond enrolment in the face-to-face 

therapeutic day program, additional inclusion or exclusion criteria were not specified. The day 

program provides assessment, treatment, and support for primary school children (aged 6-12-years) 

with complex and longstanding mental health issues including emotional disorders (e.g., generalised 

anxiety disorder, separation anxiety disorder, post-traumatic stress disorder and obsessive-

compulsive disorder) with or without comorbid behavioural disorders (e.g., ADHD, conduct 

disorder). Children and their families are accepted into the program when children’s symptoms and 

associated behaviours are severe enough to significantly impact daily functioning such as school 

attendance and engagement, or family and home life. These functional effects may be due to the direct 

impact of children’s mental health, and/or systemic factors such as family structure and support, 

home-life, and school-based experiences. The day program was selected as the source of participants 

for this study based on (a) the diversity of the mental health disorder diagnoses of the children (and 

lived experiences of the families) who engage with the program, (b) the difficulties associated with 

identifying and recruiting this kind of sample without such a partner program, and (c) an established 

relationship between the service and the research team.  

After indicating their interest, participants (i.e., children and their parents/guardians) were provided 

with an information sheet outlining the study requirements and their participant rights. 

Parents/guardians and children provided consent. Families could nominate whether they all wished 

to participate (i.e., children and parents/guardians), or whether only the child or only the 

parents/guardians were to participate. Following provision of consent and assent, children’s age, 

diagnosis, and motor proficiency data (Movement Assessment Battery for Children-2 [MABC-2])20 

were collected from their active case files created and maintained by staff within the therapeutic 

mental health service.  The final sample included participants from 23 different families, consisting 

of 20 children (17 males, 3 females), and 18 parents/guardians. Fifteen families participated in the 

parent/guardian interviews, and the majority of interviews included a maternal figure (interviewees; 
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mothers n=11, mother and father dyad n=2, grandmother n=1, grandparent dyad n=1). The most 

common diagnoses of participating children, or children represented in the study by their 

parents/guardians were separation anxiety disorder (n=14), generalised anxiety disorder (n=9), and 

post-traumatic stress disorder (n=8). Fourteen children had comorbid ADHD. Of the 18 children who 

had completed MABC-2 profiles (conducted by a senior occupational therapist as part of the 

therapeutic mental health service intake assessment), four children had significant movement 

difficulties (MABC-2 ≤ 5th percentile), one was considered ‘borderline’ for experiencing movement 

difficulties (MABC 6th to ≤ 15th percentile), and 13 were considered to have no movement difficulties 

(MABC-2 ≥ 16th percentile)20.  For individual participant details, see Table 3.1; identifying 

information changed to protect anonymity.  
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Table 3.1. Participant information 

Participant/Family 
Child 

Sex 

Child 

Age 
Child Diagnosis Total MABC  

Aiden, Stephanie 

(Mo), Tony (Fa) 
Male 9y5mo 

ADHD, Childhood disorder of social 

functioning, GAD 
50th percentile 

Benjamin  Male 10y5mo ADHD, GAD 37th percentile 

Dane  Male 11y8mo Mixed anxiety and depressive disorder NC 

Edward, Kate (Mo), 

Alex (Fa)  
Male 10y10mo GAD, Specific Phobias, Vocal Tics 63rd percentile 

Elijah  Male 10y4mo GAD, SAD 50th percentile 

Emma, Nadia (Mo) Female 9y2mo 

ADHD, GAD, SAD, Social (pragmatic) 

communication disorder, Specific 

learning disorder with impairment in 

reading 

37th percentile 

Hugo  Male 7y6mo PTSD, SAD NC 

Josie (Mo) Male 11y0mo ADHD, GAD, PTSD 16th percentile 

Jack, Annie (Mo) Male 9y2mo 
ADHD, Attachment disorder, Mixed 

anxiety and depressive disorder 
NC 

Jade, Julie (Mo) Female 9y6mo 
Altered patterns of family relationships 

in childhood, OCD 
NC 

James, Sophie (Mo) Male 7y2mo 
ADHD, Attachment & Sensory Issues 

SAD, Social Anxiety Disorder 
5th percentile 

Kane, Maddi (Mo) Male 6y7mo ADHD, Relational Trauma NC 

Katie (GMo) Male 6y4mo ADHD, PTSD, SAD 50th percentile 

Leah (Mo) Male 12y1mo 
ADHD, Mixed anxiety and depressive 

disorder, ODD, PTSD 
95th percentile 

Levi  Male 11y7mo ADHD, GAD, SAD 25th percentile 

Lewis  Male 7y2mo ADHD, GAD, SAD NC 

Louie  Male 10y 11mo PTSD, SAD 16th percentile 

Mary  

Kaitlyn (Mo) 
Female 7y11mo 

ADHD, GAD, SAD, Social Anxiety 

with SM 
16th percentile 

Mikaela, Judy (Mo) Female 8y10mo PTSD, SAD 37th percentile 

Noah  Male 9y6mo 

ADHD, DCD, GAD, Parental 

overprotection, Personal frightening 

experience in childhood, PTSD, SAD, 

Social anxiety disorder 

5th percentile 

Oscar, Kia (Mo) Male 11y0mo GAD, OCD, SAD 63rd percentile 

Reagan, Jean 

(GMo), Keith (GFa) 
Male 8y8mo 

ADHD, Dissociative disorder 

(unspecified) 

GAD, PTSD, Reactive attachment 

disorder, SAD 

NC 

Robert, Lisa (Mo) Male 10y3mo 
Paediatric medical traumatic stress, 

SAD 
5th percentile 

Note: All names have been changed. Mo = Mother; Fa = Father; GMo = Grandmother; GFa = Grandfather; ADHD = 

Attention Deficit Hyperactivity Disorder; DCD = Developmental Coordination Disorder; GAD = Generalised Anxiety 

Disorder; OCD = Obsessive Compulsive Disorder; ODD = Oppositional Defiance Disorder; PTSD = Post Traumatic Stress 

Disorder; SAD = Social Anxiety Disorder; SM = Selective Mutism; NC = Not completed 
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3.4.2  Data collection  

Interviews were conducted at the therapeutic day program facility at a time determined by each 

participant. Interviews with parents/guardians and children were conducted separately. All children 

participated in one-on-one interviews. Parents/guardians were interviewed individually (n=12), as a 

pair (n=4), or with a parent/guardian from a different family (n=2). All interviews were conducted by 

the lead author, utilising a semi-structured interview guide developed by the research team prior to 

data collection. The content in the interview guide was developed in conjunction with a consumer 

steering group, which consisted of five parents of children with mental health disorders.  

Children  

Using an activity participation chart (generated by the research team specifically for this study), 

children were initially asked to consider the frequency (i.e., every day, a couple of times a week, on 

the weekend, on the school holidays, never) with which they engaged in a range of structured and 

unstructured activities. Example activities included basketball, bike riding, going to the beach, 

jumping on the trampoline, reading a book, and watching television. Children were provided with the 

opportunity to add activities to the chart, and to add a frequency response if they felt that those 

provided were not appropriate (see Supplementary Material S3.1 for a visual of the activity 

participation chart). Children also completed a worksheet in which they were asked to indicate—

using a visual analogue scale (see Supplementary Material S3.2)—how ‘happy’ or ‘unhappy’ they 

felt in a range of scenarios that they may commonly experience through engaging in physical activity 

and sports. Those scenarios included playing with others, performing movement skills 

(jumping/hopping, throwing/catching, kicking), running around and keeping up with other kids, and 

engaging in competitive physical activities/sports. The participation chart and worksheet were 

designed to engage children in the interview process, and, in combination with the semi-structured 

interview guide, to elicit information about their physical activity experiences, the people with whom 

they were active, their enjoyment of different forms of physical activity (e.g., team, competitive 

games, school physical education), perceptions about their ability, their knowledge of physical 

activity, and their desire to engage in physical activity or sports. Example questions from the semi-

structured interview guide are provided in Table 3.2 (for the full semi-structured interview guide see 

Supplementary Material S3.3).  

Parents/guardians 

Interviews with parents/guardians were designed to obtain information about similar topics, with 
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additional questions focused on their confidence in engaging their child in physical activity and 

sports; provision of support surrounding their child’s physical activity and sports participation; and 

recommendations for programs that could facilitate positive physical activity and sports experiences 

for their children. Example questions are provided in Table 3.2 (for the full semi-structured interview 

guide see Supplementary Material S3.4). At the end of each interview, participants were given the 

opportunity to ask any questions regarding the study, and to provide additional information.  

Table 3.2. Example questions from semi-structured interview guides 

Participant Group Example Questions 

Children ‘Please choose your favourite three activities from the sheet. What do you 

like about these activities?’  

‘We can be physically active on our own, with our family, in a small group 

of 3-4 people, or in a bigger group, like a football or netball team, which is 

your favourite? Can you please explain your answer to me?’ 

‘How do you feel about participating in competitive environments or 

games?’ 

Parents/guardians ‘I would like you to consider the things that your child does to be physically 

active (a) consistently, and (b) inconsistently?’ 

‘What are the factors that you feel influence your child’s ability to participate 

in sports and physical activity?’  

‘How confident are you about encouraging your child to be active? What 

makes you feel this way?’ 

3.4.3  Data analysis 

Interviews were recorded and transcribed verbatim. To ensure accuracy of the transcripts and adhere 

to the approved ethical processes, parents/guardians were provided with copies of their own 

transcripts for review. No modifications to transcripts were requested from parents/guardians. 

Consistent with the interpretivist perspective that underpinned this study, a reflexive thematic 

approach was applied.21 Thematic analysis is a flexible, recursive analytic method that considers 

context and interpretation in the pursuit of deriving meaning from data.21 First, the lead author 

familiarised herself with the data by transcribing, reading, and re-reading the transcripts. Once an 

initial understanding of the data had been developed, the lead author began generating initial codes 

(i.e., interesting, meaningful, and consistent elements of the data) using NVivo qualitative data 

analysis software.22 The lead author subsequently condensed these codes into coherent (semantic and 

latent) themes and reviewed the themes to ensure they accurately reflected the meanings generated 
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from the data.  

At this stage, a ‘critical friends’ process23 was initiated among the first, second, and sixth (final) 

authors. During a series of critical friends meetings, these authors discussed the first author’s initial 

impressions of the data, considered alternative interpretations, sought clarification, reviewed codes 

and themes, considered consistency across themes, and challenged any assumptions on the part of the 

first author.23 The purpose of the critical friends process was to enable discussion and to explore 

multiple interpretations throughout data analysis. Rather than attempting to generate agreement or 

consensus, this process was used to understand and challenge the first author’s interpretations of the 

data, thereby ensuring the generation and presentation of a plausible, defensible, and well-articulated 

argument. The critical friends process continued throughout the writing of this manuscript—which, 

as emphasised by Braun and Clarke,24 is an important component of the analysis process—and 

culminated with discussions between all co-authors before theme definitions and names were 

finalised. Based on the nature of reflexive thematic analysis, it is always possible to generate alternate 

meanings from the data25 and as a result, data analysis can never truly be considered ‘complete’. Data 

collection and analysis, including the critical friends process, continued, therefore, until the research 

team—informed by the first author’s experiences during interviews—made an interpretive judgement 

that the data provided an authentic representation of the physical activity experiences of children with 

mental health disorders.21  

Prior to presenting the results, and with an emphasis on reflexivity,21 it is important to provide some 

context about the backgrounds and perspectives of the research team. The lead author (doctoral 

student, aged 27, no children) is an exercise physiologist who, at the time of the first interview, had 

three years’ experience working within exercise programs for children with mental health disorders. 

The lead author knew the children (and some parents) within the therapeutic day program, having 

provided exercise sessions to them for one month prior to the first interview. The lead author also had 

lived experience of mental health disorders. This background provided the lead author with an 

appreciation of participants’ experiences. The two co-authors who acted as critical friends had 

(between them) extensive experience conducting qualitative research and had previously acted as 

critical friends for physical activity-related studies. These co-authors also had experience developing 

and delivering paediatric exercise programs for children (including those with mental health 

disorders), and were familiar with (but were not directly involved in the delivery of) the focal 

program. This ‘distance’ from the program was beneficial when questioning and providing 

alternatives to the first author’s interpretations. The remaining members of the research team offered 

extensive experience in aspects of exercise promotion, paediatric rehabilitation, mental health 
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disorders and treatment, qualitative research, and implementation science.  

3.5 Results and discussion 

Eighteen hours of interview data were collected. Children accounted for 7.2-hours (mean interview 

length 22-minutes, range 5-55-minutes); and parents/guardians 10.8-hours (mean interview length 

44-minutes, range 25-67-minutes). The majority of children held a preference for engaging in 

unstructured play-based physical activities with their families. The exception was three boys who 

each engaged in multiple sports—their participation comprised of both structured sports and 

unstructured physical activity participation with either their team, friends, or family members. Four 

overarching themes were developed that represented much of what the participants described in 

relation to physical activity experiences (and contributors to those experiences). These themes were 

termed (a) social (dis)connect, (b) movement skills, performance pressures, and resilience, (c) desire 

to experience success and enjoyment, and (d) the importance of support and suitably tailored 

programs.  

The social (dis)connect theme reflected the ways through which physical activity experiences (and 

participation) were shaped by factors including perceptions of safety within group contexts, acute 

mood and anxiety, understanding of the needs, interests, and priorities of others, capacity to apply 

and follow rules, and bullying. The second theme, movement skills, performance pressures, and 

resilience, highlighted how children’s physical skills, and capacity to manage the pressures of 

performance and competition, shaped their experiences of physical activity. Desire to experience 

success and enjoyment encompassed factors that motivated children to engage in physical activity 

and that contributed to positive physical activity experiences. Finally, the importance of support and 

suitably tailored programs emphasised the effects of support providers (e.g., parents/guardians, 

program facilitators), and the ways in which contextual factors facilitated or impeded children’s 

physical activity experiences (and opportunities). We elaborate on each of these themes below, and 

conclude with ‘applications to practice’ for program facilitators (e.g., coaches, teachers, 

practitioners) and service providers. Additional quotes to those provided within text are available in 

Supplementary Material S3.5.  

3.5.1  Social (dis)connect 

Multiple social integration barriers were identified by both children and parents/guardians that 

impacted participation and experiences in physical activity (particularly with peers). Specifically, 

children appeared to have difficulties understanding and responding to the needs, interests, and 
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priorities of others, difficulties with the appropriate application of game rules, and experienced 

bullying at high frequencies. Reagan was one child who found it difficult to understand and respond 

to the needs of his peers. In his case, he was not able to recognise when other children no longer 

wanted to play a game, as his grandparents explained:  

They might be having a game of tag and, [imitating his friends] “I’ve had enough, let’s stop 

the game”, Reagan can’t stop the game… He doesn’t have brakes to stop what he’s doing, 

he’s having such great time… unfortunately he’s got that reputation now and he’s got some 

clawing back to do… A lot of trust issues with the kids at school I think… they don’t trust 

him to be able to join in a good game and then stop. 

Another example was provided by Judy who explained that her daughter Mikaela found it difficult to 

cope when her friends wanted transition into a game other than the one she had created. Judy indicated 

that Mikaela required explicit instruction regarding how to manage this social situation, but that once 

Mikaela had ‘grasped that she can’t have things her way all time’, she was able to play a variety of 

games with her friends. In addition, Emma reported getting into fights while engaging in physical 

activities with others based on disagreements, noting, ‘it's a little hard [playing with my friends and 

family] cause sometimes they disagree and then just leads to a bunch of fights… [it happens at school] 

a little bit.’ 

The negative impact of mental health disorders on social skill competence has been reported in the 

literature. For example, Spence, Donovan and Brechman-Toussaint26 identified that children with 

social phobia demonstrated deficits in acquiring social skills as they (a) initiate and participate in 

social situations less frequently than children without social phobia, (b) underestimate their own 

ability, (c) anticipate adverse outcomes from social situations, and (d) sustain a negative internal 

dialogue regarding social situations. Difficulties in group or team situations for children with ADHD, 

symptoms of conduct disorder, and depression have also been linked to deficits in their inter-personal 

problem-solving skills (i.e., perceiving, interpreting and responding to social cues or situations).27-29  

Appropriate application of game rules presented as another challenge for children in this cohort. Some 

children appeared to be relatively inflexible with respect to the application of rules within physical 

activity contexts. Specifically, some children expected their peers to strictly adhere to game/sport 

rules, but often had difficulties adhering to those rules themselves, or felt that they did not have to 

follow the rules, as Josie explained:  

Rules are there and [my son will] follow them. But if he breaks a rule, there’s a big rationale 

as to why he’s allowed to, and he is the only one that’s allowed to have that rationale. Say a 

referee calls him for something—"but you didn't call that last time”. So, then that referee’s a 

“dickhead” and “doesn’t know anything”, so [my son's] not going to follow any of his rules. 
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Other children found it difficult to accept rule changes introduced by a peer. Several children, like 

Noah didn’t like rules at all as they felt that rules stopped them from having fun. Additionally, it often 

appeared to be a sense of injustice or inequality that underpinned the difficulties posed by game or 

activity rules. The experiences reported by children and parents/guardians regarding game rules could 

have reflected children’s frustrations surrounding a lack of sense of control or autonomy within group 

settings. Paradoxically, when these children attempted to (over-)impose their own will on an activity 

at the expense of others, it may have provided them with some sense of autonomy; however, 

children’s relatively poor capacity to appropriately apply game rules often resulted in interpersonal 

conflict, potentially thwarting satisfaction of the need for relatedness.30 The need for relatedness is 

outlined within self-determination theory,31 and encompasses the desire for meaningful, supportive 

connections with other people. When the need for relatedness is not satisfied, behavioural 

consequences may include emotional and physical dysregulation, and disengagement from 

participation in group or team settings.e.g.,32 Jade was one child who reported the need for relatedness 

and desire to be included and ‘accepted’ by her peers to be a motive for her participation in physical 

activity, indicating she practised her gymnastics skills because, ‘I like getting more flexible and 

practicing because I don’t know, the more tricks you can do, the cooler you are.’ Nadia also spoke of 

her daughter’s desire to feel connected to her brothers through playing basketball with them, stating:  

[My daughter], because of the boys, is forced into doing [ball sports], not forced, but wants to 

keep up with them and to be part of their world. The influence to be part of the group and not 

be left out. Especially with the big boy. He’s so sporty and she just hero worships him. 

Children and their parents/guardians often also identified bullying as a social factor that influenced 

physical activity experiences. Children experienced both verbal and physical bullying. Kaitlyn, for 

example, reflected on the verbal teasing her daughter (Mary) experienced; ‘the girls put her down a 

lot and sort of ganged up and said, “you can't do this, you can't do that”.’ For Mary, the teasing 

impaired her confidence to engage in activities with her peers at school, and an overall disengagement 

from many physical activities, especially in group contexts. Aiden experienced both verbal and 

physical bullying that was direct and exclusive, commenting, ‘my team kept kicking me, hitting me, 

didn’t pass the ball to me.’ In other cases, children, like Aiden, were not included while playing 

structured sports or unstructured games with their peers, and in some instances bullying resulted in 

children moving teams and/or ceasing participation in the activity. Bullying, particularly when in the 

form of teasing, social humiliation, and direct exclusion from a given activity, has been shown to be 

associated with withdrawal from structured physical activities (e.g., sport) and unstructured physical 

activities (e.g., lunchtime play), and has been associated with apathy towards physical activity.33-35  
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Bullying also impacted children’s perceptions of safety within physical activity contexts. Noah, for 

example, felt uncertain engaging in physical activities with people he did not know for fear he may 

be bullied, reflecting ‘if I’m playing strangers, I’ll be scared… cause I don’t know them, and I don’t 

know their techniques, they might bully me.’ Not knowing others in a group or team was identified 

by multiple children to be a daunting prospect. Inspection of the visual analogue scales indicated that 

children experienced a range of feelings from ‘moderately happy’ to ‘very unhappy’ when 

participating in physical activity with people they did not know. Conversely, when asked about 

participating with people they knew, all children, except James, indicated that they felt ‘happy’, and 

responded with words such as ‘fun’ (Elijah) when encouraged to elaborate on why they felt ‘happy’ 

engaging with friends. When James was prompted to explain why he found it hard to play with even 

his friends, he explained, ‘because they don’t let me in the game’, which made him ‘angry’.   

Friendships and connection have been identified as important facilitators of children’s physical 

activity experiences through, for example, providing opportunities to be active, increasing physical 

activity enjoyment, and increasing the worth surrounding participation in a given physical 

activity.35,36 Furthermore, enjoyment has been reported as the most important factor influencing 

children’s engagement in physical activity with their friends.37 James, and other children, including 

Aiden, who stated ‘[friends are] fun, but normally they might be a bit mean and a bit annoying’, may 

not have enjoyed their previous experiences participating with peers—including friends—potentially 

resulting in a preference for participating in physical activity alone or with their family. Although 

seemingly self-protective, avoidance of engaging with peers may exacerbate interpersonal and 

participation problems and further thwart relatedness needs.30  

Oscar didn’t avoid engaging with peers; instead, he utilised silliness and disruptive behaviours to 

engage with others in team/group contexts, as Kia explained: 

When Oscar did start soccer, he didn’t go for very long. Ended up pulling him out cause in 

the end he didn’t want to go. He was getting aggressive and just over the top. He starts out 

shy in a group situation and then he’ll try and initiate silliness with somebody, and if they 

reciprocate then they’ll get silly and he’ll be disruptive. He goes to that point of going too far 

and then he’ll get sent off and then, “Oh, I hate everyone. Nobody likes me. The coach is only 

picking on me and they don’t care”. All that self-talk. And then he doesn’t feel confident about 

himself going back into that team. So that’s why he doesn’t do team sports. 

Oscar appeared to be engaging in ‘class clown’ type behaviours within group settings. Class clown 

behaviours have been previously considered to have four dimensions—class clown role, comic talent, 

disruptive rule-breaker, and subversive joker.38 Class clown behaviours have been shown to be 
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positively associated with peer acceptance, peer-perceived social status, and aggressive-disruptive 

behaviours, and negatively related to pro-social behaviours.39 Considering the dimensions of class 

clown behaviours, the class clown role and comic talent held particular relevance for social status. It 

is possible, therefore, that Oscar acted as ‘silly and disruptive’ in group physical activity settings in 

an attempt to promote his social status or social connectedness (i.e., satisfy the need for relatedness). 

It is not possible to comment of the success (or lack of) regarding satisfaction of the need for 

relatedness for Oscar based on his behaviours; however, his mother Kia felt the consequence of his 

behaviours reduced Oscar’s confidence for engaging in team sports, removing one context from 

which Oscar could develop and maintain relationships.  

3.5.2  Movement skills, performance pressures, and resilience 

Children’s perceptions of their abilities appeared to play a role in determining the types of physical 

activity in which they participated, their experiences in response to perceived failure, and their 

capabilities during times when their confidence may have been challenged, such as during an 

assessment or competition. With respect to activity types, Levi described his participation in 

basketball as a function of his perceived ability, noting, ‘I saw [basketball] on YouTube and watched 

it, and I just fell in love with it… I’m actually quite good… I can shoot threes… [I’d like to play 

more] basketball.’ Jack, meanwhile, described how a lack of confidence shaped his perceptions about 

basketball, commenting, ‘if I do basketball [the other kids are] going to be like “oh no, that’s not how 

you play or how you play, I’ve been playing since I was six years old”.’  

When being observed or assessed, and when competitive elements were emphasised, 

parents/guardians commented that some children ‘under-performed’ and began misbehaving or 

avoiding participation. One child severely impacted by performance anxiety was Reagan. Reagan’s 

grandparents Jean and Keith described:  

I went to Reagan’s sports carnival last year, and he’s just sitting there like this [knees pulled 

to chest, rocking] … and they’re all being called out for their races. Nobody worried about 

Reagan, and I ended up going down there… I worked on him for about 15-, 20-minutes, and 

got him to do tunnel ball. And he loved it. That’s the only thing he participated in… He doesn’t 

like getting involved in competition… His anxiety is that bad, that if he feels observed or 

pressured in any way, it’s just not going to happen.  

Participants also described a range of maladaptive behavioural responses to situations such as losing 

a game or when they perceived they were not as good as their peers at a given activity. These 

responses included physical aggression, cheating, blaming others, and becoming upset. Kane was 
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described by his mother, Maddi, as someone who, ‘doesn’t like losing… It’s very extreme when it 

comes to Kane losing, because if he does, he will break stuff, he will throw things, he will punch 

people.’ Josie reflected on the difficulties her son had managing his emotions when he did not perform 

as well as others, or as well as he would have liked:  

My son needs to feel that he can do it amazingly, otherwise he won’t do it. So, if he’s kicking 

a footy, he can kick it straight, if he kicks it properly, but if Bob next door kicks further or 

better, or someone goes, “good job Bob, that was awesome”, it’s “f**k you all, I’m not doing 

it”, sits down, “Nah, he thinks he’s better than me, he thinks that he’s the best” … Bob’s right 

there listening.  

Alongside relatedness considerations outlined in the social(dis)connect theme, self-determination 

theory also considers the need for competence to be attained in order for psychological wellbeing and 

desirable motivational patterns.31 Competence captures the importance of perceived success and 

mastery in the performance of skills. Our findings suggest that many children’s need for competence 

may not have been satisfied (at least, to the desired extent) through participating in physical activities. 

In turn, this lack of need satisfaction may have contributed to behaviours such as the emotional and 

physical dysregulation associated with participation in physical activity, and disengagement from 

physical activities when a perception of competence was not achieved.e.g.,32  

Conversely, the three boys who consistently engaged in multiple sports appeared to be relatively 

confident in their ability. In addition to considering these experiences through a self-determination 

theory lens, it is also possible to interpret them by drawing from principles of self-efficacy theory.40 

Self-efficacy beliefs represent situation-specific confidence perceptions (e.g., a child’s confidence in 

his/her ability), and it is recognised that self-efficacy beliefs may vary not only in their strength (i.e., 

ranging from weak/low to strong/high confidence), but also in terms of their ‘resilience’ (i.e., 

resistance to change). A resilient sense of confidence—according to self-efficacy theory and 

associated research—reflects one’s capacity to maintain one’s belief in one’s ability when challenged 

through failure or set-backs.e.g.,41-43 One example of this was Levi, who despite experiencing bullying 

from his team, was able to find a new team, and continue playing, reflecting, ‘sometimes you'd be 

getting bullied there, with my first team, so that's why I moved. Then I felt great, and the new team 

is good as well.’ In light of the experiences and behaviours of many of the children in this study, it 

might be proposed that many displayed relatively ‘fragile’ self-efficacy beliefs (i.e., characterised by 

low resilience).  

3.5.3  Desire to experience success and enjoyment 
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Many of the themes identified to this point (e.g., problems with social integration or rules, fragile 

self-efficacy perceptions) were described primarily as contributors to poor physical activity 

experiences. However, participants did also describe a range of factors that appeared to facilitate 

positive experiences in physical activity. Many children, in this respect, were motivated by 

gratification and external reward. Mary mentioned, for example, ‘[I’d like to be a basketball player] 

because my brother played basketball and he got a trophy with a basketball on it.’ Sophie also 

commented that her son James ‘needs that instant gratification, that instant recognition and that instant 

reward. So, as long as he does get the ball, and he does kick it well, and gets that instant cheer, he’ll 

keep going, because that’s what he craves the most.’ Similarly, Hugo reflected that when he lost a 

match, ‘I'll keep playing and playing and playing until I win.’  

Many participants described that children’s involvement in sport and physical activity was driven by 

the fun or enjoyment they derived from the activity. Tony explained, ‘there's definitely got to be a 

motivation for what [my son’s] doing, otherwise he’s bored, or he can’t do it, or you have to entertain 

me. So, it’s just remembering what the things are that he likes and capturing those.’ In addition, Jade 

reflected on a combination of enjoyment and perceived success (i.e., winning) in relation to her 

participation in rollerblading, noting ‘roller skating... I love that… [I really like] winning… in speed 

skates, I go really, really fast against a bunch of kids who don't know how to skate. Every now and 

then you get kids who aren't bad. But I mean I usually win… It's fun.’ Several children were motivated 

by health and physical benefits, including Edward, who wanted to do more swimming and soccer ‘to 

keep my body fit.’ Finally, some children appeared to be driven by improvement or mastery. Kaitlyn 

described, for example: ‘[My daughter] seems to be trying a lot harder or, being able to try harder [at 

swimming] this time. In her free swim time, she will try all the stuff afterwards as well… she’ll try 

and sort out her strokes properly so she can swim the whole length.’ Fun, enjoyment, and mastery 

have each been shown to be desirable drivers of children’s sports participation, with evidence also 

that extrinsic rewards (e.g., winning) can stimulate certain types of motivation among children.44,45 

In the future, it would be interesting to explore the relative contributions of external rewards and 

intrinsic drivers for physical activity participation among children with mental health disorders, and 

to examine downstream participation outcomes resulting from different motivational profiles.  

3.5.4  The importance of support and suitably tailored programs 

Data in this theme reflected relevant situational, environmental, or external considerations that were 

described as influencers of children’s experiences in physical activity. One of these factors was the 

provision of practical and emotional support provided to children by their parents/guardians or 
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program facilitators (e.g., instructors, coaches, practitioners). Unsurprisingly, physical activity 

experiences were influenced by the capacity of parents or guardians to provide emotional support, for 

example, in the face of children’s emotional or behavioural problems. During participation in 

structured physical activities (e.g., training sessions or games), parents and guardians identified a 

need to be in attendance to support their child to engage, remain regulated, and in times of 

crisis/dysregulation. Additionally, parent/guardian support was important in allowing children to 

sample different activities, clubs, and programs in order to find a suitable activity or environment. 

Nadia reflected on this experience with her daughter Emma, saying,  

We’ve tried quite a few different activities with Emma, trying to find the thing that she likes 

and can be good at. Everyone needs that one thing they’re really good at, and ball sports have 

never been her strong point… She hasn’t, until now, the horse riding, found that one special 

thing that she can be good at, that not everybody else is good at.  

However, providing the opportunity to trial a variety of activities did not come without a cost, as Leah 

explained, ‘we’ll just give things a go… Taekwondo, hundreds of dollars, it didn’t work out… that’s 

not really a problem, we are lucky from that respect.’ Not all families, however, were in such a 

fortunate financial situation, and, at times the cost of enrolling in just one structured physical activity 

did not fall within their financial constraints, for example: ‘[my daughter] suggested that she wanted 

to do gymnastics and then she suggested dancing… [but] it’s so expensive…that's a huge factor 

because I'm on a very strict budget’ (Judy); ‘I went to get into netball once, it was really expensive 

so then we didn't do it’ (Jade); ‘I don't know [why I stopped tennis]. I think it was because we didn't 

have enough money’ (Robert). Additionally, some children required extra supports to effectively 

engage in a physical activity (e.g., a support worker/carer, private lessons); however, this financial 

commitment was also often unmanageable, as Annie explained in relation to her son her son, Jack:  

One of the reasons I’m looking into swimming lessons is cause they’re smaller groups, but at 

the same time with Jack’s behaviours, I don’t know how he’s going to go in that environment. 

I don’t know if it’s just going to be, “no, he’s too hard for us.” And, unfortunately, he doesn’t 

qualify for a one-on-one carer to help him in those situations… give us a break. It’s like you’re 

not neurotypical, you’re too hard, you’ve gotta’ go somewhere else. But there aren’t other 

places.  

Beyond financial constraints, parents/guardians were generally very supportive towards engaging 

their child in physical activity, and many expressed a desire for their child to engage in team- or 

group-based activities; however, some parents/guardians felt apprehensive about such activities. 

Concerns were expressed on the basis of previously difficult or unsuccessful experiences (in relation 

to social integration and perceptions of ability), premature activity cessation, perceived judgement 
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from other parents/guardians on the basis of children’s behaviours, and children’s potential risk to 

others. Katie provided one example of concern due to the risk of her grandson hurting his peers; ‘[my 

grandson] becomes very aggressive towards other children, and I don’t want to put him into 

something where he can really hurt someone, you know, with a bat. I thought about tennis and then I 

thought if he gets angry, he might hit someone with the racket.’ As a result of parent/guardian 

concerns, some parents/guardians, for example Maddi, seemingly regretfully, made the decision not 

to enrol their child in a team- or group-based activity, ‘[a better option] may be finding a sport that 

has no other team players… which is, it’s sad.’  

With respect to coach and instructor support, participants particularly appreciated coaches or 

instructors who displayed an understanding of children’s needs, reflecting, for example, ‘That’s the 

key to sport selection, we have to find a coach first’ (Kate and Alex). Strengths of successful 

coaches/instructors included (a) an understanding of the impact of mental health disorders on 

children’s behaviour (e.g., severe anxiety resulting in aggression or anger), (b) maintaining a flexible 

approach towards children’s engagement, and an ability to support re-engagement (e.g., allowing 

children time to have a break and encouraging re-integration when ready), and (c) having the skills 

to manage the behavioural manifestations of chronic and complex mental health disorders (e.g., 

screaming, running away, aggression).  

Finally, factors at the service provision (or program) level were identified to impact participation 

experiences. Many children appeared to be triggered by factors such as loud noise or big groups, both 

of which are common within physical activity contexts. Timing (within the day) of activities also 

presented a challenge for children in this cohort. Some children, particularly those on stimulant 

medication, were unmedicated early in the morning and in the late afternoon—times when activities 

for children are often scheduled. Maddi explained ‘We’ve tried rugby [for my son] … But, no, he 

would just lay in the middle of the fields and trip people over, because of the time of either training 

or the games, he would be unmedicated. So that makes it really hard.’ Similarly, in the afternoon, 

children were often described as being over-stimulated or fatigued. For example, Kate and Alex 

indicated; ‘Most sports are at the end of the day where, it’s after school, [our son’s] already probably 

here [signals high anxious symptomology] and then he needs to get energy out. But he’s also at a 

point where he could tip over.’  

Aside from noise, group size, and timing, highly structured activities appeared to present challenges 

in some instances. Many children, for example, did not respond well when spending time waiting in 

line or being told what to do. Free play (i.e., reduced structure) appeared to improve participation 
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experiences for these children—this was especially true for Jade, who did not participate in any sports 

or physical activities, rarely played with peers, and often found it difficult to leave the house. Her 

mother, Julie, described, ‘Going back to the beach, there’s no structure, there’s no rules. So, I find 

[Jade] drawing herself to kids at the beach, she’ll join in with whatever girls or boys are swimming 

with their boards and she’s actually making friends.’ Additionally, programs were considered more 

appealing if they allowed for flexible attendance, engagement, or membership options (without 

financial penalty). Programs that encouraged parent/guardian participation (e.g., combined 

parent/guardian and child classes) were also considered appealing. Leah nicely summed up the 

challenges in accessing programs, the importance of understanding the needs of her son, and made 

recommendations regarding how services could better support her son, stating,  

I think it would be good if there was something physical and fun that was out there for children 

that have these additional needs to do with their behaviours and separate from disability 

services. Something for kids who don’t regulate their emotions, are likely to not want to 

participate, or participate for some of it and not all of it. And to be able to work with people 

who understand that these are challenges but use that as a stepping-stone to getting them into 

mainstream sports… I’ve been asking for years, “is there anything out there for kids that are 

just a bit hyperactive or kids who have hissy fits?” … “are there any groups out there that do 

fun activities where you’re mixing with other people and other parents and adults that are 

similar, but in a safe environment… so the kids know what to expect and what to do?” But I 

don't think there’s anything out there. 

3.5.5  Applications to practice 

The proportion of (all) Australian children who meet the recommended 60-minutes of moderate-to-

vigorous daily physical activity is estimated to fall somewhere between 23% and 63%.46 That being 

the case, the participation rates of the children in this study may be largely comparable to those 

reported for children without mental health disorders. An important difference, however, was 

apparent in the ‘type’ of activities in which children engaged.  Based on the findings of this study, 

there appear to be a variety of individual and social factors that impact the physical activity 

experiences of children with mental health disorders. Some of the identified factors are common 

among children without mental health disorders (e.g., access to programs, relationships with 

coaches/teachers, parental support, perceived competence.)e.g.,11 In addition, some of these factors 

support those outlined by Bowling et al13—the influence of parent/guardian support (emotional, 

physical, financial), children’s emotional regulation, and the availability of programs that align with 

the needs of children with mental health disorders. However, our findings also offer novel insight 

into the physical activity experiences of these children. With an emphasis on practical application, 
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below we identify recommendations that may support the physical activity experiences of children 

with mental health disorders.  

To provide a coherent framework within which to couch these recommendations, and to ensure that 

we offer a broad range of considerations, we present these suggestions in the context of the ‘behaviour 

change wheel’.47 The behaviour change wheel47
 was developed to support the design of efficient 

multi-level behaviour change interventions. Mapping suggestions for program development against 

important aspects of the ‘wheel’ provides program designers with a vehicle through which to consider 

(a) how accessible and supportive their programs are, and (b) the areas in which change can be 

implemented to support participation. The behaviour change wheel allows for the consideration of 

change through different intervention functions (e.g., education, training, environmental 

restructuring) and policy considerations (e.g., fiscal measures, communication/marketing, guidelines, 

legislation, service provision). Six intervention functions were chosen to guide our discussion on 

practical implications—Education, Training, Enablement, Environmental Restructuring, 

Communication/Marketing, and Fiscal Measures. A summary of our recommended applications is 

provided in Table 3.3.  

Several parent/guardian-focused avenues could be considered to facilitate children’s physical activity 

experiences. First, as many children preferred to participate in unstructured physical activity with 

their families, parents/guardians could be provided with education and training regarding methods of 

facilitating incidental or play-based physical activity in the home or community environment. To 

facilitate engagement in structured physical activities, parents/guardians could be provided with 

education regarding suitable programs and how to identify them. To support this effort, changes could 

be implemented at a policy level, such as through modifications to communication and marketing 

methods to include an indicator that programs are suitable for children with mental health disorders 

(e.g., trained coaches). Parents/guardians could also be enabled through consultation regarding 

preferred timing and location of services. Additionally, children’s participation may benefit from 

parents/guardians receiving training regarding methods to support their child’s emotional regulation, 

including the prevention and de-escalation of potential crises. Evidence-based programs in this 

respect include the Therapeutic Crisis Intervention for Families48 and the Tuning into Kids® emotion-

focussed parenting program.49  

Parents/guardians emphasised the significant role played by program facilitators in physical activity 

settings, and as a result, many of the strategies outlined above may also apply to activity leaders. 

Recommendations exist regarding general behaviour management of children within sporting 
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contexts,e.g.,50 including reminding children of appropriate behaviours, using non-verbal cues, and 

implementing ‘time-outs’. However, specific recommendations for supporting children with mental 

health disorders—and tailored coach education programs—do not appear to be available within the 

literature. Training for program facilitators could include (a) background information on mental 

health disorders including their behavioural manifestations, (b) the physical activity-specific 

implications of a childhood mental health disorder diagnosis (i.e., social, emotional and physical 

development), (c) details regarding social and environmental factors influencing children’s 

participation in physical activity (e.g., bullying), and (d) methods to support children’s emotional 

regulation. Services could also provide enablement through offering combined parent and child 

classes or providing a pathway for transition into a competitive team if/when a child is capable and 

interested.   

With direct relevance for children’s motivation and confidence perceptions, program developers may 

also wish to focus on education and training for children. One particularly relevant area requiring 

consideration is children’s social competence. First, perceived limited social capacity of children with 

mental health disorders by their peers (e.g., low levels of reciprocity, empathy, relationship-building) 

has been associated with exclusion and difficulties befriending children with mental health 

disorders.51 Second, poor social competence (e.g., spoiling or disrupting other’s games, being 

argumentative) has been directly linked to victimisation and bullying.52-54 Programs focusing on 

social competence in physical activity contexts (e.g., respecting one’s own and others equipment, 

avoiding placing blame on team-mates, following rules, working cooperatively) have demonstrated 

success in developing physical activity-specific social skills in children with emotional and 

behavioural disorders.55 Additionally, social skills training has been identified to support the recovery 

from, and management of, behavioural and emotional mental health disorders when used in 

combination with other therapeutic strategies.28  

Multiple children in this cohort provided statements indicating they did not have an interest in 

engaging in a given activity (e.g., football, basketball, skateboarding etc.) due to their perceived (lack 

of) proficiency in the specific activity. Bejerot et al56 examined the relationship between below 

average motor proficiency in school and bullying, identifying that—after controlling for factors 

including socioeconomic status, academic performance, being overweight, and being a bully—48.6% 

of individuals with below average motor proficiency were bullied at school. Actual and perceived 

physical competence also support physical activity participation and peer acceptance within sporting 

contexts.57,58 Taken together, a focus on developing motor proficiency and sport specific skills 

alongside social competence may therefore be beneficial for these children. To do so, a program 
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rooted in holistic improvement of physical literacy may be beneficial for children with mental health 

disorders. Physical literacy comprises the knowledge, motivations, abilities and behaviours that 

enable an individual to engage in lifelong physical activity,16,59 and the Sport Australia50 physical 

literacy framework—covering physical, psychological, social and cognitive domains—may provide 

a platform for such intervention in this context.   

In relation to financial constraints, families could be enabled through the provision of flexible 

membership options for physical activity services (e.g., pay per attendance, week by week payment 

options, or a free/discounted trial period). Meanwhile, fiscal measures may include the provision of 

additional funding to cover the costs required to achieve successful participation. And finally, 

regarding appropriate program environments, programs could undergo environmental restructuring 

through, for example, the provision of low stimulus environments, and spaces for children to have 

‘time away’ to emotionally regulate.  

Table 3.3. Applications to practice mapped onto the behaviour change wheel 

Target   Intervention  

Children Training  

• Physical literacy development (social and team skills, sports skills, physical- 

and emotional-regulation) 

• Promoting resilience and self-efficacy 

Parents/ 

Guardians  

 

Education  

• Suitable, local programs 

• How to encourage child to be active 

• What to look for in a good coach/program 

Training 

• Supporting children’s emotional regulation, including the prevention and de-

escalation of potential crises 

Program 

facilitators  

Education  

• Manifestation of behaviours associated with MHDs 

Training  

• Working with children with MHDs 



 

 76 

Programs/ 

Policy  

Environmental Restructuring 

• Provision of low stimulus environments 

Enablement 

• Provision of programs at different times of day (e.g., middle of the day on 

weekends) 

Communication/ Marketing 

• Utilisation of indicator that program is suitable for children with MHDs 

Fiscal Measures 

• Provision of funding to cover additional costs required for children with MHDs 

to successfully engage 

Note: MHD = mental health disorder 

3.5.6  Limitations and future research 

It is important to recognise the lack of insight that a design of this nature (and a sample of this size) 

offers into children’s general participation patterns. We did not seek to provide population estimates 

of participation levels, but to provide such insight in the future (for children with mental health 

disorders), we recommend that structured and unstructured physical activity levels are determined at 

scale through self-report and objective methods. Second, the population of children included in this 

study had severe, complex, comorbid mental health concerns. The applicability of these results to 

children with less severe mental health disorders, therefore, remains to be determined. Children’s 

perspectives only accounted for 40% of the data generated within this study. The severity of the 

mental health disorders experienced by participating children, and the age of the children (6-12-

years), may have influenced their capacity to provide detailed insight into their experiences. This may 

have resulted, at least in part, in our greater reliance on parent/guardian perspectives in this study. In 

the future, researchers may consider the exploration of (solely) children’s experiences using 

techniques such as framing discussions centred around photographs and/or art-based activities.60-62 It 

is also important to note that we focused our attention on ‘personal’ (i.e., individual-level) 

perspectives on children’s physical activity experiences. As such, although we were able to 

understand parent/guardian and child perspectives, we should recognise that there are likely multiple 

higher-level ‘layers’ (e.g., societal-, environmental- and policy-level factors) involved in the 

promotion (or restriction) of physical activity for children with mental health disorders requiring 

exploration. For example, insight from program facilitators (e.g., coaches, instructors, or teachers) 

regarding (a) their understanding of mental health disorders and how they impact children, and (b) 

their experiences of working with children with mental health disorders, may begin to provide a 

broader understanding of the factors influencing children’s physical activity experiences and 

complement the perspectives of children and parents/guardians.  
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3.6 Conclusion  

Physical activity is valued by parents/guardians of children with mental health disorders, and many 

children with mental health disorders enjoy engaging in unstructured forms of physical activity. There 

are, however, significant challenges that children with mental health disorders face in physical 

activity settings (e.g., reduced social and motor competencies, emotional regulation difficulties, 

bullying, challenging program environments) that may contribute in part to poor physical activity 

experiences. These findings emphasise the importance of providing tailored support to enable 

successful physical activity participation for children with mental health disorders. Children may also 

benefit from engaging in fun, play-based programs with a focus on psychological and social aspects 

of physical literacy. By positioning these findings within implementation science principles (e.g., the 

behaviour change wheel), we hope that they will contribute to the development of more inclusive, 

accessible, and enjoyable opportunities for physical activity among children with mental health 

disorders. 
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CHAPTER FOUR 

Fit for Play: the feasibility and preliminary efficacy of a physical activity 

program implemented within a Child and Adolescent Mental Health 

Service 

Chapter Four is based on a manuscript submitted to Mental Health and Physical Activity in May 2021, 

and is currently under review:  

Fortnum K, Reid S, Elliott C, Furzer B, Wong J, Davies S, Jackson B. Fit for Play: the feasibility and 

preliminary efficacy of a physical activity program implemented within a paediatric mental health 

service. Ment Health Phys Act. In review. 

The PhD candidate Kathryn Fortnum accounted for 90% of the intellectual property associated with 

this study (the individual responsible for the design and delivery of the intervention; and data 

collection, analysis, and interpretation; and manuscript preparation and revision). Collectively, the 

remaining authors contributed 10%. Ben Jackson, Bonnie Furzer and Siobhan Reid contributed to 

program design, along with data analysis and interpretation. Dr Simon Davies, Dr Janice Wong, and 

Professor Catherine Elliott contributed predominantly to intervention implementation within the 

clinical service. All authors contributed to reviewing the final manuscript. 
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4.1 Foreword 

Previously, in Chapter Two and Chapter Three, we established that the physical activity experiences 

and participation of behaviours of children with mental health disorders are impacted by individual 

factors including social connection/disconnection, movement skills and physical activity-specific 

resilience, and a desire to experience success and enjoyment. Broader, social factors included the 

need for the provision of emotional and physical support prior to and during participation in physical 

activity, as well as adequately tailored programs and program environments. In this chapter, we 

present the outcomes of a feasibility trial of a novel, physical literacy-informed, physical activity-

based program, Fit for Play, that was designed to meet the specific physical activity-related needs of 

children with mental health disorders. Fit for Play was implemented into Pathways (CAMHS, WA) 

a trauma-informed Tier 4 service, for children aged 6-12-years impacted by severe, chronic and 

complex mental health disorders. Within this chapter, we provide outcomes regarding the feasibility 

of implementing Fit for Play, including the degree to which participating children and their 

parents/guardians were satisfied with the Fit for Play program. Implications for future intervention 

designs are also provided including important ingredients facilitating positive physical activity 

experiences of children with mental health disorders and improving their physical literacy.  
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4.2 Abstract 

It has been recognised by the Western Australian Mental Health Commission that there is a need to 

address the integration of physical activity-based interventions into the model of care of mental health 

services. This study focused on evaluating the feasibility of implementing a physical literacy 

informed program, Fit for Play, into a specialised, government funded, Child and Adolescent Mental 

Health Service for children aged 6-12-years. Fit for Play comprised three components, a therapeutic 

program (i.e., the provision of physical activity-based sessions), the prescription of home-based 

physical challenges, and parent/guardian education. Fourteen children and five parents/guardians 

participated in this study. Quantitative and qualitative methods were utilised to evaluate feasibility 

and participant satisfaction. Results indicated that the therapeutic program be feasibility 

implemented. Additionally, the provision of tailored, small group, physical activity-based sessions 

were well accepted by consumers and were identified to improve children’s physical and psychosocial 

competencies. The provision of parent/guardian education was also well received, and enabled 

parents/guardians to increase their child’s home- and community-based physical activity 

opportunities. The feasibility review also identified features of the Fit for Play structure that could be 

optimised to increase participant engagement.   
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4.3 Introduction 

Regular physical activity delivers a range of beneficial outcomes to children with mental health 

disorder symptomology. These outcomes include, but are not limited to, reductions in symptoms of 

anxiety and depression in children with clinically significant symptoms;1,2 as well as improvements 

in cognitive, social and behavioural functioning.3-6 Despite evidence for the positive impact of 

physical activity for children with mental health disorders, children with mental health disorders (e.g., 

depression and attention deficit hyperactivity disorder [ADHD]) show a trend towards engaging in 

less physical activity than their typically developing peers.7-12 This trend may be associated with 

motor coordination difficulties, diminished social competence, limited availability of programs to suit 

their specific needs, and negative previous physical activity experiences.8,13-15 

Physical health and physical activity have become a focus area within government strategic policies, 

for example the Western Australian Mental Health 2020 Strategic Policy.16 To promote ongoing 

physical activity participation in children with mental health disorders it is imperative that programs 

be designed to suit their specific physical activity-related needs—based on existing evidence—to 

enable positive physical activity experiences.   This study focuses on one such physical activity 

program—a novel, physical activity-based program known as Fit for Play. Fit for Play was designed 

broadly to improve the physical literacy of children with mental health disorders attending a 

community-based, government funded Child and Adolescent Mental Health Service (CAMHS).  

According to the Sport Australia physical literacy framework17 physical literacy includes four 

domains; (i) physical (i.e., gross motor skills, musculoskeletal strength and endurance, 

cardiorespiratory fitness); (ii) psychological (i.e., attitudes, emotions, motivation and confidence); 

(iii) social (i.e., capacity to interact with peers); and (iv) cognitive (i.e., knowledge of how, why, and 

when to be active).  All of these factors are proposed to support individuals physical activity 

experiences and participation.17 Fit for Play was developed as a physical literacy-focused program on 

the basis of existing evidence from Edwards et al18 and Whitehead;19; the findings of a recent scoping 

review that examined the physical literacy among this cohort,8 and qualitative findings regarding the 

lived (physical activity-related) experiences of children with mental health disorders and their 

parents/guardians.14 The three primary program components within Fit for Play (detailed in the 

methods section) were designed to support one or more of the physical literacy domains. Briefly, Fit 

for Play consisted of (a) the therapeutic program, which comprised structured circuit-style and team-

focused physical activities, and incorporated physical activity-specific education, (b) the provision of 

home-based physical challenges, and (c) parent/guardian education. It was considered important to 
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include parents/guardians in the Fit for Play model because parental support—in the form of 

organising physical activity opportunities, providing encouragement, and behaviour modelling—has 

been shown to positively correlate with children’s physical activity levels.20-22  

An important first stage in the development of successful community-based programs or complex 

trials is to determine the implementation feasibility.23 Feasibility studies, as outlined in the 

Consolidated Standards of Reporting Trials (CONSORT) guidelines,24 are designed with the purpose 

of providing insight into intervention structure and scalability, along with any factors influencing the 

delivery and success of intervention components.25,26 With these principles in mind, the aim of this 

non-randomised feasibility study27 was to evaluate the feasibility and preliminary efficacy of the Fit 

for Play program. We focused our feasibility assessments on elements of program implementation 

(e.g., dose delivered, reach, and contextual factors influencing implementation) and participant 

satisfaction. Feasibility data were collected using both qualitative and quantitative approaches, and 

included assessments of participant engagement and satisfaction, contextual factors, and program 

records.  Additionally, although not considered an essential component of feasibility studies, we also 

sought to examine the preliminary efficacy (i.e., potential outcomes) of Fit for Play. In particular, we 

sought to assess changes on indicators of children’s physical literacy with the aim of providing insight 

into possible outcomes, the magnitude of any effects (i.e., effect sizes), and any unintended 

outcomes.28 Our approach to examining preliminary efficacy took the form of pre- and post-program 

assessments of physical literacy indicators, including psychological variables (e.g., motivation, 

confidence) and physical variables (e.g., motor coordination, cardiorespiratory fitness, 

musculoskeletal endurance).  

4.4 Methods 

The implementation site was Pathways (CAMHS, Western Australia), a Tier 4, state-wide, 

government funded service that provides assessment, treatment, and support for children with 

complex and longstanding mental health issues and their parents/guardians. Children referred to this 

service experience significant mental health difficulties (e.g., post-traumatic stress disorder, 

generalised anxiety disorder, separation anxiety disorder, obsessive compulsive disorder, comorbid 

ADHD) that impair their ability to participate in their regular home, school and/or community 

environment. One component of Pathways’ service provision is a therapeutic day program, which 

comprises individual, group, and family therapy under the disciplines of psychiatry, psychology, 

occupational therapy, education, social work, and speech pathology. Children typically engage in the 

day program for two days per week for a minimum of one school term (8-10weeks) and are split into 
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two cohorts based on age and school year. The ‘younger cohort’ (YC) includes children aged 6-9-

years enrolled in Years 1-3 at school. The ‘older cohort’ (OC) includes children aged 9-12-years 

enrolled in Years 4-6 at school. A maximum of 6 children are enrolled in each cohort for a given 

school term.  

4.4.1 Recruitment 

All methods were approved by the Western Australian Child and Adolescent Health Service Human 

Research Ethics Committee (RGS0000000723) with secondary approval provided by the lead 

author’s Human Research Ethics Office (RA/4/20/5346). All children attending the Pathways 

program participated in Fit for Play as part of standard service provision. However, only children and 

parents/guardians who consented to participating in the research component were included in the 

feasibility trial and assessment of preliminary efficacy (for an overview see Figure 4.1). All new 

families on the Pathways waitlist confirmed to be commencing treatment within the therapeutic day 

program in March-November 2019 were invited to participate in the research component of the Fit 

for Play program. Families were invited to participate by a member of the research team while 

attending their Pathways entry assessment. After indicating their interest, participants (i.e., children 

and their parents/guardians) were provided with an information sheet outlining the study requirements 

and their participant rights. Consent forms were signed by children and their parent/guardian. 

Following the provision of consent, children’s age and diagnosis were collected from their active 

(Pathways) medical records. Diagnosis was determined by the psychiatry and multidisciplinary team 

assessment and classified according to the International Statistical Classification of Diseases and 

Related Health Problems: tenth revision (ICD-10).29 Children’s motor proficiency scores (Movement 

Assessment Battery for Children-2 [MABC-2])30 were also collected from their active (Pathways) 

medical records. Descriptive statistics were derived using SPSS (IBM Standard 22)31 for children’s 

age and MABC-2 percentile scores. The study was conducted in accordance with the CONSORT 

guidelines for non-randomised feasibility studies.32 A single group non-randomised intervention 

design27 was adopted to support the evaluation of feasibility and preliminary efficacy.  
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Figure 4.1. Flow diagram of the recruitment and analysis process  

4.4.2 Intervention details  

Fit for Play was designed as a 10week program with three components—the therapeutic program, 

provision of home-based physical challenges, and parent/guardian education. The Fit for Play 

program coordinator (also the first author) was a clinical exercise physiologist, accredited with 

Exercise and Sport Science Australia. Fit for Play was broadly designed as a physical activity program 

with the goal of supporting children’s physical literacy development. In doing so, we considered 
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physical activity to encompass sporting activities, fundamental movement skill activities, exercise, 

and unstructured play. 

Therapeutic program 

On the two days per week that children attended Pathways, they commenced their day with a 30-

minute circuit-style session (AM sessions). Circuit stations were designed to develop the physical 

component of physical literacy (i.e., whole body musculoskeletal strength and endurance, 

cardiorespiratory fitness, upper and lower body coordination, and balance). These ‘AM sessions’ 

concluded with 5-minutes of ‘chill out’ (e.g., yoga, stretching/breathing) to support children’s 

regulation and capacity to engage in the education component of the Pathways program which 

followed Fit for Play. The therapeutic program component also included one additional 20-minute 

session per week (PM sessions) that focused on supporting children’s psychosocial development, 

their sport-specific skills, and their physical activity-based knowledge and understanding (i.e., the 

physical, psychological, social, and cognitive domains of physical literacy). Each PM session was 

centred on a weekly core concept (e.g., communication, bouncing back from mistakes, being a good 

sportsperson). Education regarding physical activity specific, content knowledge (e.g., the benefits 

of physical activity; the definitions of and differences between musculoskeletal strength, 

musculoskeletal endurance and aerobic fitness; how to improve musculoskeletal strength and 

endurance, aerobic fitness, and movement skills) was provided throughout the AM sessions.  Team-

based physical challenges, or modified sporting games/drills (e.g., soccer, basketball) were utilised 

to facilitate development of the weekly core concept. For an example of a weekly lesson plan for the 

older and younger cohorts, see Supplementary Material S4.1. 

Home-based physical challenges 

Individualised home-based physical challenges were incorporated to reinforce the transition into (and 

to support planning and motivation for) physical activity participation in the home or community. 

The aim of these challenges was to provide a scaffold through which parents/guardians could 

encourage their children to engage in physical activity. The process for developing home-based 

challenges was as follows; children, with support of the Fit for Play program coordinator and/or 

Pathways staff, guided decision-making and planning regarding their weekly challenge. Support 

centred on encouraging children to specify when, how, and with whom (e.g., parents, siblings) they 

would complete these challenges. Accordingly, plans for the weekly home-based challenges took the 

form of an activity (e.g., play basketball), at a location (e.g., in the backyard), for a certain amount of 

time (e.g., 15-minutes), with an allocated individual(s) (e.g., with mum). Finally, children were 
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provided with an activity diary that they (supported by their parents/guardians) were encouraged to 

complete and return at the end of each week. Goal setting and self-monitoring are strategies that have 

been previously identified to positively impact physical activity-related behaviour change.33  

Parent/guardian education 

Parent/guardian support, for example through organising physical activity opportunities (logistical 

support); and provision of encouragement and behaviour modelling (motivational support) has been 

shown to positively correlate with the physical activity levels of children.20,21 Therefore, it was 

considered important to include parents/guardians in the Fit for Play model. To enable 

parents/guardians to support their child’s physical activity participation, a 60-minute group 

parent/guardian education session was delivered by the program coordinator. The main goal of this 

session was to provide parents and guardians with information and resources that would enable them 

to provide logistical and motivational support (autonomy, competence and relatedness) surrounding 

their child’s physical activity participation.  

The education session was split into three parts. For the first 20-minutes, the coordinator delivered a 

seminar focusing on the benefits of physical activity for their child. In this section, parents and 

guardians were presented with broad findings from the literature, along with examples of specific 

studies and respective results, as rationale and to support the beneficial role of regular physical 

activity engagement. The importance of relatedness support (e.g., caring for, and making time for 

their child in relation to engaging in physical activity) was also emphasised.  During part two of the 

session, parents were invited to engage in a 20-minute interactive-workshop activity identifying 

positive factors and barriers that may influence the support they provide (or may provide) for their 

child’s physical activity engagement. Parents initially brainstormed ideas individually and were then 

asked to share their thoughts with the rest of the group to identify and discuss strategies relating to 

common barriers. Utilisation of brainstorming and workshopping barriers has been previously 

reported by Michie et al34 to positively impact health-related behaviour change.  

The session concluded with a practical component (20-minutes), designed to improve 

parent’s/guardian’s capacity to provide autonomy support (e.g.,  the provision of a range of activities, 

whereby their child is encouraged to choose their most desired activity), competence support (e.g., 

providing advice to their child, and providing options that suit their child’s capabilities), and logistical 

support (e.g., providing opportunities for their child to be active, or taking them to places where they 

can be active).  Parents/guardians were encouraged to participate in a variety of games and activities 

that could be implemented in the home or community. For example, the coordinator demonstrated—
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and asked parents to participate in—playing ‘keepy-up’ with a balloon, creating an obstacle course, 

playing one-on-one basketball. On completion of the education session, parents/guardians were 

provided with an information sheet to enable them to support their child’s physical activity 

participation (e.g., a list of local, inexpensive programs; website links with ideas for being active at 

home). Additionally, parents/guardians were encouraged to arrange an individual session with the 

program coordinator if and when they required additional support. Reports were provided to 

parents/guardians that included the results of their child’s pre- and post-assessment, feedback 

regarding their child’s engagement with the Fit for Play program, and recommendations.   

4.4.3 Feasibility assessment 

Qualitative Data Collection 

Qualitative data collected included session notes written by the program coordinator (also the first 

author) following each Fit for Play session, and semi-structured interviews with children and 

parents/guardians conducted upon program completion. The purpose of the session notes was to 

enable a better understanding of the variables that affected the implementation of the Fit for Play 

program, and children’s participation in the Fit for Play sessions. Specifically, details recorded 

included a description of individual children’s engagement in each session, session components 

prescribed and completed, and factors influencing session delivery. For an example weekly session 

note, see Supplementary Material S4.2. 

The semi-structured interviews focused on participants’ perspectives on the Fit for Play program. 

Broadly, questions were designed to better understand (a) participant satisfaction with the Fit for Play 

program, and (b) factors influencing program implementation and engagement.  With respect to 

participant satisfaction, feedback was sought regarding session timing and content, feelings about the 

inclusion of Fit for Play in the Pathways program, and suggestions for program improvement. 

Example questions for children included ‘How did you feel about starting your day with Fit for Play?’ 

and ‘What were your favourite parts of Fit for Play?’ and ‘If you could change anything about Fit for 

Play, what would it be?’ Questions for the parents/guardians included ‘How do you feel about having 

a structured, daily physical activity program built into the Pathways timetable?’ and ‘Can you please 

describe your experience regarding the parent education session. If you could attend the session again, 

what would you like to be included or focused on?’ During the interviews, factors that may have 

influenced children’s engagement in the Fit for Play program were also explored. All interviews were 

conducted at Pathways. Interviews with children and parents/guardians were conducted one-on-one, 
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with parents/guardians and children (from the same family) interviewed separately. Interviews were 

conducted by the first author (who was also the Fit for Play coordinator). 

Quantitative data collection 

Actual session length, and time children spent both observing and participating in Fit for Play, were 

recorded to provide insight into program and session fidelity. Data were screened prior to analysis 

for missing values, which were not replaced. 

4.4.4 Preliminary efficacy assessment 

Children completed the same assessments on two occasions—once within the two weeks before they 

commenced Fit for Play, and again within two weeks of completing the program. Both assessments 

were conducted by the program coordinator. 

Goal Attainment Scaling 

Goal attainment scaling (GAS) was incorporated into the assessment of preliminary efficacy to 

provide an idiographic approach to the evaluation of Fit for Play. Goal attainment scaling was 

considered an important contribution to the assessment of preliminary efficacy of Fit for Play based 

on the previous utility of GAS as an evaluation tool within mental health settings, and the capacity it 

provides to measure outcomes that hold meaning for individuals.35-37 Children were supported by the 

first author to develop two physical activity-related goals, which were written down and evaluated 

according to GAS guidelines.36 Goals were reviewed by the fourth author (CE) to ensure they aligned 

with the guidelines to be considered a GAS goal. Goals were given a baseline score of -1 or -2, 

depending on baseline performance38 with a stepwise progression generated up to +2.36 Where goals 

did not align, they were reviewed and modified accordingly. Two goals had to be removed as they 

were not able to be aligned with the GAS guidelines.  Goals focused on, for example, improving 

kicking accuracy, improving confidence for participating in physical education, and increasing 

handstand hold time.  

Physical domain of physical literacy 

Motor proficiency was assessed using the Playfun,39 an 18-item, observer-coded tool designed for 

assessing key movement skills including running (n=3 items), locomotor skills (n=5 items, e.g., skip, 

gallop, hop, jump), upper body object control skills (n=3 items, e.g., throw, catch), lower body object 

control skills (n=2 items, e.g., ball dribble) and balance and body control skills (n=4 items, e.g., heel 

toe walking). Children complete each skill separately as per the instructions delivered by the program 
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coordinator. Performance of each movement skill is then scored on a scale of 0-100 by the program 

coordinator according to a set of movement-specific criteria, which categorises performance of the 

skill into ‘initial’ (0-25), ‘emerging’ (26-50), ‘competent’ (51-75), or ‘proficient’ (76-100). A score 

of 100 is considered to be the best possible performance of a given skill, regardless of age. Internal 

consistency estimates () were calculated for running (pre  = 0.85, post  = 0.95), locomotor skills 

(pre  = 0.88, post  = 0.82), object control upper body (pre  = 0.89, post  = 0.78), object control 

lower body (pre  = 0.88, post  = 0.95), balance and body control skills (pre  = 0.89, post  = 

0.82), and Playfun total score (pre  = 0.97, post  = 0.93). Children’s torso muscular endurance was 

assessed using a forearm plank hold for maximum duration (sec), and the YMCA three-minute step 

test40 was used to assess children’s cardio-respiratory fitness. These three physical assessment 

measures have been previously validated for the assessment of physical capacity, and there is support 

for their suitability in detecting change following an intervention in children.e.g.,41-43  

Psychological domain of physical literacy 

Children’s motivation and confidence for engaging in physical activity was assessed using a series of 

questionnaires. Children were assisted to complete the questionnaires by the program coordinator. 

Motivation was assessed using a shortened (10-item) version of the Behavioural Regulation in 

Exercise Questionnaire-2 (BREQ-2).44 Children were instructed to consider why they participate in 

physical activity at that moment in time.  Five motivational constructs were subsequently assessed on 

a 1-5 response scale (1 = not true at all, 5 = very true, with two items for each construct)—intrinsic 

motivation (e.g., ‘I participate in physical activity because I find it enjoyable’; Spearman-brown 

coefficient () pre = -0.02,  post = 0.85), identified regulation (e.g., ‘I participate in physical activity 

because I think it’s important to be physically active’;  pre = 0.45,  post = 0.25), introjected 

regulation (e.g., ‘I participate in physical activity because I would feel bad if I wasn’t physically 

active’;  pre = 0.68,  post = 0.67), external regulation (e.g., ‘I participate in physical activity just 

because others say I should be physically active’;  pre = 0.17,  post = 0.55), and amotivation (e.g., 

‘I participate in physical activity but I don’t see why I should bother being physically active’;  pre 

= 0.97,  post = 0.39). This 10-item version of the BREQ-2 has been previously used in physical 

activity-based research on children aged 6-12-years.45 Mean scores for each subscale were weighted 

to create a relative autonomy index (weightings: intrinsic motivation +2, identified regulation +1, 

introjected regulation -1, external regulation -2).46,47 This relative autonomy index provides a single 

motivation score for each child and represents children’s autonomous (relative to controlled) 

motivation toward physical activity. Positive (and higher) scores indicate more autonomous—relative 
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to controlled—motivation for physical activity. Amotivation is presented and analysed as a stand-

alone figure. Support has been presented previously demonstrating validity evidence for scores 

derived from the BREQ-2.44  

The six-item perceived competence subscale of the Intrinsic Motivation Inventory48 was used to 

assess children’s confidence towards physical activity engagement on a scale of 1-7 (1 = not true at 

all, 7 = very true, e.g., ‘I think I am pretty good at active games, sports and play’;  pre = 0.67,  post 

= 0.75). Scores are added to create a perceived proficiency score. This competence subscale was 

previously utilised successfully for the assessment of physical activity-related confidence in children 

aged 6-12-years by Wright et al.45 The reliability of the competence subscale of the Intrinsic 

Motivation Inventory has been previously supported ( = 0.80),49 and the questions considered face-

valid.50  

Cognitive domain of physical literacy 

Explicit physical activity-based knowledge and understanding was assessed using an abbreviated 

version of the knowledge and understanding questions from the Canadian Assessment of Physical 

Literacy,51 modified to suit an Australian population. Scores from the original Canadian version of 

the knowledge and understanding instrument have demonstrated evidence of validity and test-retest 

reliability in Canadian children.52 The five questions were multiple choice and related to the duration 

of time that should be spent engaging in physical activity, definitions for muscular endurance and 

aerobic fitness, and the best means of improving our skills and aerobic fitness (e.g., ‘How many 

minutes a day should you do activities that make your heart beat faster and make you breathe faster, 

like walking fast or running? (a) 10-minutes (b) 20-minutes (c) 30-minutes (d) 60-minutes’). The 

original Canadian version of the knowledge and understanding questions has been validated, and test-

retest reliability demonstrated in Canadian children.52  

Parent/guardian support for physical activity 

Children also completed a questionnaire to determine the psychological need support and logistical 

support they received from their parents/guardians (with respect to engaging in physical activity, 

active games and sports). Autonomy, competence, and relatedness need support perceptions were 

assessed through a 15-item questionnaire used previously with children aged 6-12-years.45,53 Children 

were asked to consider on a scale of 1-5 (1 = not true at all, 5 = very true) how often, over the previous 

two weeks, their parents/guardians had provided autonomy support (n=5 items, e.g., ‘When I 

participated in physical activities with my parent/guardian over the last two weeks they took into 
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account my individual needs’;  pre = 0.68,  post = 0.76), competence support (n=5 items, e.g., 

‘When I participated in physical activities with my parent/guardian over the last two weeks they gave 

me good advice on physical activity’;  pre = 0.64,  post = 0.75), and relatedness support (n=5 

items, e.g., ‘When I participated in physical activities with my parent/guardian over the last two weeks 

they made me feel like I matter to them’;  pre = -0.91,  post = 0.76). Children’s perceptions of 

their parents’/guardians’ logistical support for physical activity were assessed using three questions 

modified from an instrument used by Rhodes et al54 ( pre = 0.68,  post = 0.59). The questions were 

answered on a scale of 1-7 (1 = never, 7 = everyday), for example, ‘Over the last two weeks, how 

often did your parent/guardian encourage you to do physical activity (e.g., playing, doing sport, or 

active games)?’ 

Qualitative Data 

In addition to feasibility questions that were asked during the semi-structured interviews with 

parents/guardians and children, participants were also invited to discuss any physical literacy-related 

(e.g., physical, social, cognitive, psychological) outcomes or changes as a result of Fit for Play (e.g., 

child question ‘Did Fit for Play have any impact on how you feel about being physically active, or 

doing physical activity or sport? If so, how?’; e.g., parent/guardian question ‘Have you noticed any 

changes in your child’s physical activity levels, or feelings towards physical activity since 

participating in Fit for Play?’). Parents/guardians and children were also invited to reflect on, and 

consider reasons behind, any change (or lack thereof) in their child’s physical activity levels or other 

outcomes associated with the Fit for Play program.  

4.4.5  Data analysis 

Interview data were audio recorded and transcribed verbatim, and session notes collated. A thematic 

analysis process55 was employed to synthesise qualitative data. The first author initially identified 

meaningful sections of text and formed candidate higher order themes that represented instances of 

shared or coherent meaning regarding feasibility or preliminary efficacy issues. A critical friends 

process56 was initiated amongst the second and last authors to support the generation and presentation 

of a plausible, defensible, and well-articulated argument. Data were processed and analysed using 

NVivo-12.57 Quantitative outcome data were analysed in SPSS (IBM Standard 22).31 Descriptive data 

(means, standard deviations, minimum, and maximum) were generated. The effects of Fit for Play on 

participating children were evaluated through paired sample t-tests, 95% confidence interval 

calculations, and effect sizes.   
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4.5 Results  

4.5.1  Recruitment 

Throughout the intervention period (March-October 2019) 23 children/families were enrolled in the 

Pathways day program. All 23 children engaged in Fit for Play. Of these, 17 (74%) agreed to be a 

part of the research component of Fit for Play, and 14 (61%) completed the assessment protocol (i.e., 

participated in the Fit for Play feedback interviews, and completed the pre- and post-assessment of 

preliminary efficacy). The three children/families that did not complete the assessment protocol 

withdrew from the research at the time of post-assessment due to difficulties in arranging the post 

assessment within two weeks of program completion (n=1) and declining to participate in the post-

assessment (n=2). Characteristics of participating children are provided in Table 4.1 (for 

individualised participant details, see Supplementary Material S4.3). Participating children, of which 

10 (71%) were males, ranged 7.2-11.7-years (mean age 9.7-years). There was an even split between 

children in the older and younger cohorts. Two children had one diagnosable mental health disorder, 

seven children were diagnosed with two comorbid mental health disorders, and five with three 

comorbid mental health disorders. MABC-2 results ranged 5th-75th percentile. Five parents/guardians 

participated in the Fit for Play feedback interviews. Three of these had attended a parent/guardian 

education session, one of which sought an individual session with the program coordinator.  
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Table 4.1. Participant details (children) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.5.2  Feasibility – Implementation  

Overall, 79% of the planned session minutes were delivered. The younger cohort received a greater 

percentage of the planned delivery, with 84% of the program delivered to the younger cohort, 

compared to 75% for the older cohort. Delivery was reduced overall due to (a) the Pathways program 

running for only eight or nine weeks per term rather than the expected 10 weeks, and (b) Public 

holidays resulting in Pathways closure.  Session delivery was greater in the PM sessions (77% AM 

vs 85% PM). The AM Fit for Play sessions were timetabled as the first session in the day, and, as a 

result, delivery was impacted by late arrivals by up to 60% of the 30-minute planned delivery time.  

Characteristic Value 

Sex 

Male 

Female 

n (%) 

10 (71) 

4 (29) 

Age at initial assessment  

Older Cohort 

Mean (SD) 

Minimum, maximum 

Younger Cohort 

Mean (SD) 

Minimum, maximum 

Total Cohort 

Mean (SD) 

years 

 

10.8 (0.7) 

9.4, 11.7 

 

8.5 (0.8) 

7.2, 9.4 

 

9.7 (1.3) 

Diagnosis 

Separation anxiety disorder 

Generalised anxiety disorder 

Post-traumatic stress disorder 

Mixed anxiety and depressive disorder 

Obsessive compulsive disorder 

Social anxiety disorder 

Attention deficit hyperactivity disorder 

n (%) 

9 (64) 

8 (57) 

3 (21) 

2 (14) 

2 (14) 

2 (14) 

5 (36) 

Movement assessment battery results 

Typical motor competence 

At risk of low motor competence 

Low motor competence 

Not complete 

n (%) 

9 (50) 

0 (0) 

2 (14) 

3 (21) 

BMI 

Mean (SD) 

Minimum, maximum 

 

18.9 (2.3) 

15.0, 23.0 
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Attendance rates (being present but not engaging in prescribed activities) were higher than 

participation rates (participating in prescribed activities). Twelve children (85%) ‘attended’, and 11 

children (78%) ‘participated in’ ≥50% of the delivered session minutes. Eight children (57%) 

‘attended’ ≥80% of the delivered session minutes, whereas only five children (36%) ‘participated in’ 

≥80% of the delivered session minutes. Session attendance across the cohort averaged 77%, and 

participation averaged 70%. The most common factors influencing attendance (additional to those 

impacting program delivery) within the therapeutic program component were children being late or 

absent (n=94 occurrences), and emotional regulation (n=39 occurrences). Rates of participation were 

lower than attendance due to; emotional regulation (an additional n=3 occurrences), children refusing 

to participate in certain session components (n=26 occurrences), and children’s capacity to participate 

being limited by feeling unwell or previous injuries (n=7 occurrences).  

The first session of each term was utilised as a ‘get to know you’ session within which children worked 

together to build, and work through, a balance circuit. From session two onwards, the AM sessions 

focused on the physical domain of physical literacy. Delivery by an exercise physiologist occurred 

only 88% of the time due to the program coordinator being absent for two weeks of the intervention 

period. During this time, sessions were delivered by an occupational therapist as per the plan 

developed by the program coordinator.  

From week two onwards home-based physical challenges were generated. It took approximately 5-

minutes during each PM session to develop appropriate home-based physical challenges, and this 

required one on one support from a staff member. Generating home-based physical challenges was 

difficult with both cohorts, however particularly so with the younger cohort, due to behavioural and 

emotional regulation, interest in setting homefun challenges, and maintaining children’s focus prior 

to transitioning into lunchtime. Children rarely indicated who they would complete their challenge 

with, and how long they would complete each challenge for, instead listing the activity only (e.g., 

jump on the trampoline, play tennis in the backyard). It was considered most useful to prioritise time 

focusing on a thorough brief and debrief to facilitate learning and development with the younger 

cohort so, from week three onwards, home-based physical challenges were not set with the younger 

cohort. The home-based challenges were set an average of four times per term by children in the older 

cohort (range 0-6 times per 10week term). No weekly diaries were returned therefore it was not 

possible to quantify participation in the home-based challenges. On the basis of child and 

parent/guardian self-report, one child did not participate in any of their self-prescribed home-based 

challenges as he already played sport every day; one child completed an average of two sessions per 

week; one parent/guardian reflected that it improved their child’s overall physical activity, as they 
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attempted to do something active every day as a parent/child dyad; and one child reporting only 

engaging in his home-based challenge twice throughout the program. 

Two 60-minute parent/guardian education sessions were offered during the intervention period, one 

during each Pathways term. The attendance rate was 30% (seven of a possible 23 families; three of 

which agreed to participate in the research component). The parent/guardian education sessions were 

conducted on a weekday during the day, on a day that children were not attending the Pathways 

program. This aligned with the pre-existing parent/guardian education sessions conducted by other 

members of the Pathways multidisciplinary team. Participation in the education sessions was limited 

by work commitments, transport limitations/difficulties, and parents/guardians opting out of the 

session. 

4.5.3  Feasibility – Satisfaction  

Satisfaction with Fit for Play was determined based on children and parent/guardian feedback 

interviews. A total of 196-minutes of interview data were collected from participating children (mean 

19-minutes, range 6-38-minutes); and 63.5-minutes from parents/guardians (mean 12.75-minutes, 

range 4-18minutes). Satisfaction was discussed in relation to activities and structure, and session 

timing, (see Supplementary Material S4.4 for hierarchy and additional meaning units to those 

presented in the results). Participants were allocated pseudonyms to maintain anonymity throughout 

the presentation of the results.  

Activities and Structure 

Variety was generally considered a positive element of the Fit for Play program. Edward (OC), 

reported enjoying the variety of activities included in the morning circuit sessions, and having the 

opportunity to play sport with his friends,  

[Fit for Play] was really good… I liked that we got to do a rotation and do different things. It 

would be quite boring if for one whole term we did only football, or one whole term we only 

did basketball. Compared to, we do yoga and then balancing, and soccer skills, so that's also 

really good… getting to play sport with my friends, that's kind of cool. And, personally, my 

favourite is the yoga at the end. 

However, children in the older cohort indicated that they would have preferred to have more time in 

the PM sessions playing an actual sport, rather than the modified versions of the games that were 

offered, as Richard explained ‘I thought [Fit for Play] was okay. Not, great- it was borderline good. 

But the one comment I have is you never really got to do the full sport. They were always really 

adaptations.’  
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The younger cohort found the Fit for Play sessions fun, and beneficial as Aiden explained; ‘it's pretty 

fun to do [Fit for Play] … the activities, they were fun but also help you. I like the bike cause that 

helps your legs, the plank helps your stomach muscles, and all the balance will help your core.’ Rather 

than utilising team sports to develop pro-social behaviours in the younger cohort, PM sessions were 

centred on imaginary play, such as pretending to be pirates, or adventuring in space. This received 

positive feedback from participating children, for example, ‘[Fit for Play] was cool… All the running, 

and like we pretended we were pirates… My favourite thing about Fit for Play is we got to pretend it 

was quicksand, and it was really fun’ (Mikaela). Furthermore, reward charts were implemented to 

motivate children in the younger cohort to engage in strength, aerobic fitness, balance, and 

coordination-focused tasks within the AM sessions, which children enjoyed and endorsed ‘I liked 

having the tick [reward] charts… [they made me do] different things… [I think they should] stay’ 

(Mary).  

Parents/guardians liked that Fit for Play incorporated group activities, supported skill development, 

and that it provided opportunities for their child to be active, as emphasised by Angela; ‘I think it's 

good that they do it with their peers because it's something necessary. If they want to do sports, it's 

not an individual thing ever. You're always playing against somebody, even if it's an individual sport 

you're still competing.’  

Session Timing 

Robert (OC) reported feeling ‘energised’ after starting day with Fit for Play; and Gemma (OC) liked 

doing Fit for Play at the start of the day ‘because it's fun’, and ‘moving around before going into 

class… It just gets you warmed up for the day.’ Parents/guardians agreed that starting the day with 

Fit for Play was beneficial, as Angela explained ‘for kids with ADHD movements always of benefit… 

I think getting a bit of exercise first thing helps their learning… Helps stimulate your brain a bit and 

get you going.’ 

Despite the generally positive feedback regarding session timing, a couple of children reflected that 

they found it hard to transition into the classroom following Fit for Play, and would have preferred to 

do Fit for Play after completing some work as Dane (OC) explained,  

I find it really hard to transition… but it was good coming out in the morning to warm up… I 

think a lot of other students liked it in the morning, but me, I would've probably preferred it 

after the work… So, like, before recess.  
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4.5.4  Preliminary efficacy 

Goal attainment scaling 

One GAS goal was able to be developed for eight children, and two GAS goals for four children. 

From pre to post assessment, all children improved on their first GAS goal (pre-post difference = 

2.62, 95% CI 1.63 – 3.61, Cohens d = 1.19). An improvement was also evident in the second GAS 

goal, however, the 95% confidence interval crossed zero (pre-post difference = 2.52, 95% CI -0.26 – 

5.26, Cohens d = 1.73). 

Physical domain 

All 14 children completed the Playfun motor assessment during both the pre- and post-assessment; 

11 children completed the plank hold pre-post; and nine children completed the three-minute step test 

in both the pre- and post-assessment. There were no notable changes in physical competence 

identified across any of the assessment areas. Feedback from children indicated some felt they 

experienced improvements in skills, muscular endurance, and fitness as a result of engaging in Fit for 

Play, for example ‘I didn't learn any skills that I didn't already know, but I definitely improved in 

some of those skills… I improved on my balance and my basketball dribbling’(Louie, OC); ‘I really 

tried my best in those [morning sessions] and I improved a bit… The bike. That was the major one, 

cause I'm not good at bikes and I challenged my endurance.’ (Robert, OC).   

Psychological domain 

Eleven children completed the questions relating to motivation and perceived proficiency. Changes 

in all items were negligible, however, children reported improvements in their motivation and 

confidence towards participating in physical activity as a result of participating in Fit for Play. Edward 

(OC) reported that Fit for Play ‘made me want to do sport a bit more and that's kind of good, cause 

on the weekend, I'm usually stuck in the house on the computer.’ Robert (OC) reported changes in 

his perceptions of participating in physical education (PE) at school ‘[Last term I felt] annoyed and 

angry [about PE] … Because I didn't want to go out and do PE. I wanted to be in the library… [This 

term I felt] fine… because, I found out how fun sport can be.’ Richard (OC) identified Fit for Play to 

have beneficial impacts on his motivation to give things a go; ‘Before my emotions went downhill, I 

would always give things a go… [Fit for Play] kind of gave me back that ability to give stuff a go… 

but I still have a long way to go.’ Aiden (YC) reported a shift in persistence through learning that ‘If 

you don't do something right, it's okay because it doesn't really matter. It's good that you tried, and 
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you could practice and practice until you get really good at it… [Fit for Play] encouraged me to try 

hard.’ Mel was the only parent to report changes in her child’s confidence,  

[My daughter’s] prepared to try more things. She's committed to going to the little athletics. 

We've tried for four years and had no success, and she's been there as a bystander watching 

and not wanting to join in. Whereas I think her confidence levels have definitely increased… 

last year she got into inter school athletics, this year she didn't, she was still like, 'Oh, I didn't 

get in, that's a shame', but it was fine. Whereas before that would have been more difficult for 

her to manage… She seems to be more resilient.  

Social Domain 

Improvements in social skills were reported by participating children. Robert (OC) reflected, 

We took turns and I got to learn about different things… I learnt about good sportsmanship… 

I've learnt that to win you need to work as a team. And at school, whenever I do a sport, I try 

to encourage other people as much as I try to encourage myself, physically and mentally… 

[that’s] something new… I've learnt about how people should work together and play fairly 

in the game. 

Louie (OC) also felt his social competence had improved stating ‘I got better at teamwork… [through] 

doing the teamwork games. Like the footy games, the soccer games… I have [used those skills when 

I play sport]. For hockey… [I thought about] how to cooperate with other people in the team.’  

Cognitive Domain 

Seven children completed the knowledge and understanding questions in both the pre- and post-

assessment. There was no noteworthy change in physical activity-based knowledge and 

understanding based on the pre- and post-assessment. This was supported by children’s self-report. 

Only Emma (YC) was able to identify improvements in knowledge and understanding ‘I learnt that 

juggling is really good for your brain… [and] that doing push ups is like really hard, and it helps your 

tummy muscles.’  

Perceptions of parent/guardian support for physical activity 

Nine children completed the questionnaires designed to understand parent/guardian provision of need 

support and logistical support. Results on all scales reduced from pre- to post-assessment, indicating 

a perceived reduction in need and logistical support; however, all confidence intervals crossed zero.  

For additional preliminary efficacy results to those presented throughout this section, see Table 4.2. 
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Table 4.2. Physical literacy assessment outcomes 

Program Impacts – Parents/guardians 

Parents who attended the education session were happy with the session, and reported making 

changes to their behaviours as a result of engaging in the session, as Kia explained: 

That [education session] was good for me because we've actually created a habit of walking 

the dogs after that and have continued that… I heard myself explaining my excuses of why I 

don't do [physical activity]. And, [the exercise physiologist] just kept coming back at that with 

positives… Quite often I think what can happen is we feel pressure to perform and do so much 

in our lives. But [the exercise physiologist] didn't bring any of that. She made us all feel at 

ease that it's okay to not be in this good routine. I think that helped me to take some pressure 

off myself and actually be more proactive… it was good that it was with other parents as well, 

more so than just a one on one. 

 

Variable 

Pre  Post  Means comparison 

Mean (SD) Mean (SD) t (df) 
95% CI 

Cohens d 
LB UB 

Physical domain    

Playfun 45.9 (18.0) 47.1 (14.5) 0.58 (13) -3.50 6.07 8.29 

Plank Hold (seconds) 46.0 (25.7) 64.9 (38.2) 1.66 (10) -6.44 44.22 37.71 

Three-minute Step Test  

(Heart rate post, bpm) 
103 (14.7) 110 (19.5) 0.81 (8) -12.71 26.48 25.49 

Psychological domain      

Relative Autonomy Index 9.1 (5.5) 10.2 (5.0) -1.06 (10) -0.92 0.30 3.71 

Amotivation 2.6 (1.4) 2.5 (0.7) -0.61 (10) -0.84 0.48 0.99 

Perceived Proficiency 31.5 (6.6) 30.1 (6.6) 0.25 (10) -6.34 5.07 8.49 

Cognitive domain       

Knowledge & 

Understanding Questions 
2.8/5 (0.9) 3/5 (1.6) 0.23 (6) -1.41 1.69 1.68 

Perceptions of parent/guardian support   

Autonomy Support 14.3 (3.8) 13.1 (4.3) -0.83 (8) -4.61 2.17 4.41 

Competence Support 15.2 (4.3) 11.8 (3.7) -2.04 (8) -7.35 0.46 5.08 

Relatedness Support 15.7 (1.7) 14.6 (3.8) -3.67 (8) -3.67 1.45 3.33 

Logistical Support 8.9 (2.9) 8.4 (2.2) -0.42 (8) -2.88 1.99 3.17 
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Mel, despite having an active daughter, also identified benefit from participating in the education 

session: 

I came [to the education session] not because I need to encourage [my daughter] to move 

because she does it, but it was more to see some of the background stuff, the links with the 

mental health. I found it really, really useful, and also to get some really good ideas for the 

winter for me was great. It was good to hear other people's experiences… It was good to 

problem solve. Also, it made me realise that I am some of the problem with not enabling [my 

daughter] to do stuff, and realising how important it is for me to get involved… I can see the 

benefits on [my daughters] face. 

Several parents, including Angela reflected that they would have preferred to have been more 

involved in the therapeutic program component, or to have known more about it prior to its 

implementation, noting that this may have further helped their child’s engagement:  

I think maybe if I knew a bit more specifically what they were doing, I could talk [my son] 

through it and give him sort of scaffolding… That sort of helps him, I find… you could almost 

get the parents to join in. I'd be into that.  

4.6 Discussion  

The Mental Health Commission has identified the need for integration of physical activity-based 

programs into therapeutic mental health settings,16 with best practice recommendations indicating 

that the first stage of the implementation of new programs be an assessment of feasibility.23 This 

study focused specifically on evaluating the feasibility of implementing a novel physical activity-

based program, Fit for Play, into an existing paediatric mental health treatment program. Fit for Play 

comprised three components: the therapeutic program, the provision of home-based physical 

challenges, and parent/guardian education. This study has demonstrated that the therapeutic program 

component of Fit for Play can be feasibly implemented within a therapeutic mental health setting for 

children with chronic and complex mental health disorders, and—based on qualitative feedback—

that it was well received by consumers. However, delivery of the home-based physical challenges, 

and parent/guardian education requires consideration before deeming them to be implemented 

successfully.  

Attendance within the therapeutic program component was comparable to a feasibility study 

conducted by Jensen and Kenny58 who offered a yoga intervention for children with ADHD (+/- 

comorbid oppositional defiance disorder and learning disorder) within a local hospital, and had 

children attending an average of 69% of sessions.  However, higher participation rates have been 

achieved in previous feasibility studies. For example, Bellamy et al59 assessed the feasibility of 
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implementing a school-based physical activity program specifically for children with intellectual 

disability (+/- comorbid autism and ADHD), and reached an average session attendance of 86.3%. 

Steiner et al60 achieved attendance rates of 90% in their evaluation of the YogaEd program61 delivered 

at school, within school hours, to children with behavioural and emotional disorders. Bellamy et al59 

attributed their high attendance rates to a gradual increase in group size, commencing with a 1:1 ratio 

of staff to student in week one, and progressing to a 2:7 ratio of staff to students by week 13; grouping 

children based on their physical abilities, interests and sensory needs; conducting the intervention in 

a school environment, which promoted a sense of familiarity and safety; and using visual storyboards 

or ‘this then that’ cues. Steiner et al60 associated their successful attendance percentages to working 

intensively with school teachers and leadership staff to increase ‘buy in’ and support session 

scheduling; as well as encouraging children to sit on the side when they needed a break from the 

group, and to re-engage when they were ready. Both of the methods utilised by Steiner et al60 to 

promote attendance were also implemented during the design delivery and design of Fit for Play, and 

may therefore have contributed to the attendance and participation rates achieved in the therapeutic 

program component.   

Emotional regulation and refusal to participate in program components reduced children’s attendance 

and participation in the therapeutic program component 41% of the time. Grouping children using a 

similar protocol to that utilised by Bellamy et al59 may increase children’s attendance and 

participation in the therapeutic program component through increasing their confidence. However, 

the feasibility of modifying program delivery in this way would have to be evaluated, and feedback 

sought from Pathways staff. For children identified as being easily—and consistently—dysregulated 

from the current structure of therapeutic program component, alternative evidence-based options 

worth considering include the YogaEd program,61 successfully implemented by Steiner et al.60 

Session scheduling also requires consideration, as delivery, attendance and participation in the Fit for 

Play therapeutic program were negatively impacted by late arrival or absenteeism.  Despite the 

scheduling of the AM sessions presenting some feasibility challenges, having a physical activity 

session first thing in the morning was generally well accepted by participating children and their 

parents/guardians, and was considered to have beneficial effects on children’s emotional regulation 

and capacity to engage in the broader Pathways program. It is therefore recommended that the AM 

sessions remain in the Fit for Play program, with alternative options available for children who arrive 

late.  
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Based on qualitative feedback from participating children, it was determined that the therapeutic 

program component was generally well received, with children using words such as ‘fun’, ‘energised’ 

and ‘really good’ to describe the program. Children’s acceptance of the therapeutic program 

component may be attributed to the program being sensitive and tailored to the needs of participating 

children, and the program coordinator’s experience in working with children with mental health 

disorders.14 For the younger cohort particularly, the inclusion of fun, imaginative-play-based 

activities appeared to positively impact participation. For the older cohort, however, participation in 

the PM sessions may have been negatively impacted by the prescription of modified sports, and drill-

based activities rather than playing the ‘full sport’.  The decision to focus on sport-specific drills and 

modified activities was based on previous research by the research team within which it was identified 

that children with mental health disorders did not often find enjoyment from participating in 

traditional sports, particularly team sports, and preferred to participate in unstructured play-based 

activities.14 It can therefore be reasoned that well-supported, small group settings may better enable 

and facilitate enjoyable team-based physical activity experiences for children with mental health 

disorders. Furthermore, providing children with the opportunity to participate in team-focused 

physical activities was endorsed by parents/guardians.  

During the Fit for Play feedback interviews, children reported increases in their motivation to engage 

in physical activities, including in physical education at school, which may have been a result of 

positive experiences within the Fit for Play program. This aligns with self-determination theory, 

whereby positive experiences and the resultant positive emotions facilitate increases in intrinsic 

motivation.62,63 Children also reported improvements in their physical competence. Children’s self-

reported improvements in motivation and physical competence aligns with the identified 

improvements in GAS goals, which were all focused on either physical competence (e.g., ability to 

shoot hoops in basketball), or the psychological domain of physical literacy (e.g., improve my 

confidence to participate in physical education at school). The utility of GAS to evaluate physical and 

psychosocial outcomes in children impacted by emotional and behavioural difficulties is therefore 

endorsed by this study, which aligns with the literature.64 Despite the perceived physical and 

psychosocial improvements identified by children, and improvements in GAS goals, there were no 

changes identified in the battery of physical literacy-based assessment items.  

Being a feasibility study, this study was not powered to identify change; regardless, there are a few 

important reflections requiring discussion that may have impacted outcomes. Given the 

improvements in GAS outcomes, and the lack of improvement identified in the physical literacy 

assessment items, it is possible that the chosen battery of physical literacy-focused assessment items 
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did not suit the population well, and/or that they did not align with actual program outcomes. For 

example, social competence was one physical literacy domain that children reported improvements 

in, however, this was not assessed within the battery of physical literacy assessments. Alternatively, 

the outcome assessments may not have been sensitive enough to detect change. It is also possible that 

the dose delivered was not sufficient to bring about change, particularly in the physiological 

measures. For example, a 12-week physical literacy-based intervention comprising five 30-minute 

sessions per week (>50% higher training stimulus than the current study), and powered to demonstrate 

statistically significant change did not see improvements in children’s motor competence.65 In regard 

to cognitive outcomes, education regarding different types of physical activities, and the benefits of 

physical activity for ones-self was provided throughout Fit for Play sessions, and conversations were 

immersed within the AM sessions.  Content delivery in this way may not have been explicit enough 

to facilitate learning for participating children. Finally, fatigue, low mood and/or high anxiety—child 

and parent/guardian identified, and assessor observed—experienced during post-assessment 

impacted children’s capacity and motivation to complete the post-assessment session, which may 

have impacted results obtained.   

Future assessment options could include setting a GAS goal for each domain of physical literacy (i.e., 

physical, social, cognitive, psychological) to allow for an evaluation of individualised change; 

including a measure of social competence; and assessing children’s mood and anxiety levels within 

each assessment time point (i.e., the pre- and post-assessment). A review of children’s physical 

activity levels (e.g., immediately pre, immediately post, 3-month follow-up and 6-month follow-up) 

using validated objective measures such as accelerometry is also recommended, as physical literacy 

is associated with physical activity participation.19,66 Future delivery of the content relating to the 

benefits of physical activity, types of physical activity etc. should be delivered more explicitly, for 

example within a session dedicated to improving children’s physical activity-based knowledge and 

understanding.  

Both the parent/guardian education and prescription of home-based physical challenges require 

review if they are to remain within Fit for Play, or be included in similar programs. Parents/guardians 

who attended the education session stated that it was helpful and were able to identify specific changes 

they had implemented to facilitate increased physical activity participation for their child. Despite 

these responses from parents/guardians, children did not identify any improvements in the provision 

of support from their parents/guardians. These apparently conflicting findings should be interpreted 

cautiously as only seven (30%) parents/guardians attended the education session, of which three 

families were involved in the feasibility trial. Identified barriers to parent/guardian attendance at the 
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education sessions included work commitments and travel time, and therefore consideration should 

be given to time of day of delivery, and method of the delivery for parent/guardian focused sessions. 

Alternative education delivery methods such as utilising video-based technology with synchronous 

and/or asynchronous delivery may also warrant consideration.  

Notably, despite the low engagement in education sessions, some parents/guardians reflected they 

wished to be more involved in the therapeutic program component particularly the AM sessions. 

Promoting parent/guardian engagement in the AM sessions may benefit Fit for Play outcomes in 

several ways. Firstly, it may decrease the pressure on delivering all of the information to 

parents/guardians in one 60-minute education session. Secondly, it would remove the travel barrier 

for parents/guardians to attend the education session as they would already be in attendance dropping 

their children off. Thirdly, engaging parents/guardians in the AM session(s) would demonstrate to 

children that their parents/guardians are interested and involved in their physical activity 

participation, potentially resulting in increased perceptions of support. Finally, it would provide 

ample opportunity for parents/guardians to learn methods of increasing their children’s physical 

activity participation, movement skills, and motivation and confidence for participating in physical 

activity at home. Obtaining input from consumers regarding methods of promoting parent/guardian 

engagement is recommended. Additionally, to better evaluate changes in parents/guardians provision 

of psychological need and logistical support, it is recommended that questionnaires completed by 

parents/guardians such as those previously utilised by Wright et al45 be included in Fit for Play pre- 

and post-assessment protocol. 

Delivery of the home-based physical challenges as initially planned was not feasible as fitting a 

thorough brief, debrief, and setting home-based physical challenges allowed only 10-12-minutes to 

complete the planned physical activity component each session. Additionally, completion rates of the 

home-based physical challenges—based on child and parent report—were low, and the quality of 

challenges set was poor overall (i.e., challenges often did not have a specified duration, location, or 

additional participants). This may be partly associated with the complexity of mental health 

presentations, and family psychosocial dynamics of children and families that engage with the 

Pathways service. Previous school- and physical education-based interventions designed to increase 

the physical activity levels of children have demonstrated success both with and without incorporating 

an out of school component, such as physical activity-based homework.67 Therefore, the ongoing 

inclusion of the home-based physical challenges warrants consideration, especially given the 

consequence is a reduction in therapeutic program time. If it is decided to include home-based 

physical challenges within Fit for Play or a similar program, quality of the challenges set may be 



 

 110 

improved by including parents/guardians in the development of the challenges. Inclusion of 

parents/guardians may also increase challenge completion rates. Increasing the length of the PM 

sessions would also be of benefit to allow time to develop higher quality home-based physical 

challenges without taking time away from the therapeutic program component. 

The strengths of this study include the development and implementation of a novel physical activity-

based program into a government funded paediatric mental health service, and the collection of 

comprehensive qualitative feedback from consumers. Feedback from consumers is important in the 

design, delivery, and evaluation of mental health services.68 Innovative approaches to the delivery of 

services within the health sector also benefit from input from relevant stakeholders such as 

multidisciplinary team members and management staff.23 Therefore, to generate a holistic 

understanding of Fit for Play, obtaining feedback from staff directly associated with, and supporting 

the implementation of Fit for Play is recommended.  

4.7 Conclusion 

Exceptional circumstances and trauma are factors that need to be catered for and appreciated when 

creating physical activity and/or physical literacy interventions for children with mental health 

difficulties. Through evaluating the implementation of Fit for Play, we have demonstrated the 

feasibility and acceptability of delivering physical activity-based programs within paediatric mental 

health settings, through engaging children in positive, supported physical activity experiences. An 

important next step in the evaluation of Fit for Play is to make the suggested modifications to the 

program and outcome assessments; incorporate feedback from other stakeholders, namely health 

professionals and staff involved in child mental health programs; and consider further evaluation of 

Fit for Play through, for example, a non-randomised trial with an increased sample size, powered to 

evaluate change, or a clinical trial. 
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CHAPTER FIVE 

Staff perspectives on the implementation of a physical activity-based 

program into a Child and Adolescent Mental Health Service 

Chapter Five is based on a manuscript submitted to the Journal of Emotional and Behavioural 

Disorders in May 2021, currently under review:  

Fortnum K, Reid S, Jackson B, Elliott C, Wong J, Davies S, Furzer B. Fit for Play: Staff perspectives 

on the implementation of a physical activity-based program into a paediatric mental health service. J 

Emot Behav Disord. In review. 

The PhD candidate Kathryn Fortnum accounted for 80% of the intellectual property associated with 

the final manuscript (the primary individual responsible for the design and delivery of the 

intervention; data analysis and interpretation; and manuscript preparation and revision). Dr Siobhan 

Reid contributed to 10% (the individual responsible for data collection; and for providing support 

with data analysis and interpretation and manuscript revision). Collectively, the remaining authors 

contributed 10% (including support surrounding study design, interpretation of data and manuscript 

revision).  
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5.1 Foreword 

In Chapter Four, we identified that Fit for Play could be feasibly implemented into Pathways 

(CAMHS, WA), a specialised, Tier 4 service for children aged 6-12-years with chronic and complex 

mental health disorders, and that it was well accepted by consumers. However, one key aspect of the 

implementation process is the inclusion of stakeholders, with staff attitudes identified to be a 

significant factor to ensure implementation success. Throughout Chapter Five, we discuss staff 

perspectives on the design and implementation of Fit for Play, including the perceived value of 

integrating Fit for Play into the existing model of care. We also discuss factors relating to 

implementation feasibility to support sustainable implementation of Fit for Play and similar programs 

within government funded CAMHS and other service providers for children with mental health 

disorders.  
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5.2 Abstract 

The need for the integration of physical activity into mental health service models of care has been 

recognised.  Exercise physiology is one allied health profession well suited to do this. The 

implementation of new practices into existing service delivery models is complex, and strategies for 

implementing physical activity into Child and Adolescent Mental Health Services (CAMHS) is not 

well established within the literature. With an emphasis on understanding implementation 

outcomes—defined by the Implementation Outcomes Framework—we aimed to examine the 

perspectives of the multidisciplinary treating team on the integration of a physical activity-based 

program—Fit for Play, delivered by an exercise physiologist—into a government funded CAMHS 

model of care. Semi-structured interviews were conducted with 15 staff members working in a Tier 

4, day program for children aged 6-12-years with complex mental health disorders. Staff expressed 

positive attitudes to the inclusion of Fit for Play and exercise physiology programming into the 

existing model of care. Specifically, staff felt that Fit for Play positively impacted children’s physical 

literacy development, supported children’s emotional regulation, and provided increased 

opportunities for staff to identify children’s strengths, ultimately adding value to the existing model 

of care.  
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5.3 Introduction 

Mental health disorders can have negative implications on social and physical health and wellbeing.1-

8 Physical activity can mitigate many of the negative consequences of mental health disorders by 

supporting children’s physical health,9,10 as well as cognitive, social and behavioural functioning,11-

14 and by reducing symptoms of anxiety and depression in children with clinically significant 

symptoms.15-18 Despite the benefits of physical activity, children with depression and attention deficit 

hyperactivity disorder are less active than their typically developing peers.19-24 These reduced 

physical activity levels may be partly associated with previous negative experiences within, and low 

levels of confidence with regards to participation in both structured (e.g., sports) and unstructured 

physical activities (e.g., lunch time play), particularly in group or team contexts.21,25,26 Unsurprisingly 

it has therefore been recognised that there is a need for a coordinated integration of services, including 

physical activity participation, into mental health models of care.2,27,28  

In Western Australia there are a range of specialist government funded Child and Adolescent Mental 

Health Services (CAMHS). Such services include hospital and community-based models comprising 

multidisciplinary teams including psychiatrists, psychologists, specialist mental health nurses, 

specialist teachers, social workers, occupational therapists, and speech pathologists. The 

multidisciplinary approach to treatment utilised within the Western Australian CAMHS model aligns 

with CAMHS models utilised internationally.29-31 To complement the skills within existing teams, 

exercise physiologists (accredited by Exercise and Sports Science Australia) are one allied health 

profession that can offer expertise in developing and delivering physical activity-based programs 

within CAMHS models of care. Exercise physiologists are trained in the utilisation of exercise as 

medicine for individuals at high-risk of (or with pre-existing) health conditions and injuries, including 

mental and physical health disorders.32 As such, the inclusion of exercise physiology into public 

mental health service models of care is gaining traction.32 The successful integration, and acceptance, 

of exercise physiology into multidisciplinary teams in the adult mental health sector has been 

demonstrated; with clinicians identifying exercise physiology to add value to the existing model of 

care through the promoting physical health and ensuring safe exercise prescription.27,33,34 However, 

to date very little research has been conducted regarding the integration of  exercise physiology (or 

physical activity) within CAMHS.35 The needs of children affected by mental health disorders differ 

from adolescents and adults affected by mental health disorders;36 therefore, research on the 

implementation of exercise physiology and physical activity into CAMHS models of care is 

warranted.   
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Introducing new programs or practices into established service delivery models or clinical models of 

care is a complex undertaking due to the introduction of new clinical risks; the requirement of staff 

(clinical and managerial) to think and act differently; new costs (e.g., salaries, equipment, materials); 

and new documentation, auditing, policy, education and training requirements. As a result, such 

integration typically requires a significant expansion to the business and governance of the focal 

service. Fortunately, the implementation of such programs into existing clinical models of care (i.e., 

implementation science) has recently been extensively studied.e.g.,37-39 The range of implementation 

frameworks, theories and models available to the researcher, clinician, or policy officer is diverse.40 

However, one of the key considerations that pervades many contemporary implementation science 

frameworks is the value of stakeholder perspectives and input regarding implementation issues.41,42 

According to several prominent models, including the Theoretical Domains Framework,43 Diffusion 

of Innovation Theory,44,45 the Implementation Outcomes Framework,46 and the Consolidated 

Framework for Implementation Research,47 staff attitudes toward a program or service are a key 

determinant of implementation success. For example, Powell et al48 explored strategies used by 

researchers to inform their implementation efforts by systematically mapping 11 peer-reviewed 

studies against the Consolidated Framework for Implementation Research and identified all studies 

measured staff attitudes and knowledge. In this study, therefore, we aimed to obtain staff perspectives 

on the implementation of a physical activity-based program—Fit for Play, delivered by an exercise 

physiologist (accredited with Exercise and Sports Science Australia)—into a government funded 

CAMHS. Specifically, we aimed to obtain staff feedback regarding the implementation outcomes of 

acceptability, adoption, appropriateness, feasibility and sustainability,46 and perceived client and 

service-related outcomes. This study formed part of a broader feasibility agenda (Chapter Four) 

including consumer perspectives (i.e., child and parent/guardian) on Fit for Play, outcomes relating 

to implementation feasibility, as well as outcomes relating to preliminary efficacy.  

5.4 Methods 

5.4.1  Development and design of Fit for Play 

The implementation site was Pathways (CAMHS, Western Australia), a Tier 4, state-wide service 

providing assessment, treatment, and support for children (aged 0-12-years) with complex and 

longstanding mental health issues and their parents/guardians. Tier 4 services are specialised inpatient 

and day program services designed to meet the needs of children and families with severe, chronic 

and complex mental health disorders.49 One component of Pathways’ service provision is a 10-week 

trauma-informed therapeutic day program. Acceptance into the therapeutic day program requires 
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children to be aged 6-12-years, and experiencing chronic, complex, and/or severe mental health 

difficulties (e.g., post-traumatic stress disorder, generalised anxiety disorder, separation anxiety 

disorder, obsessive compulsive disorder, comorbid ADHD) that impair their ability to participate in 

their regular home, school, and/or community environment. Children are split into two cohorts based 

on age and school year, with children aged 6-9-years (school years 1-3) placed into the ‘younger 

cohort’, and children aged 9-12-years (school years 4-6) placed into the ‘older cohort’. Overarching 

goals of the program are therefore to enable the child to successfully engage in their local community 

through group and family therapy focusing on, coping skills, social communication skills, the 

development of emotional regulation strategies, and psychoeducation. Program and individual goals 

(defined by families, children, referrers, and Pathways clinicians) are achieved by the work of a 

multidisciplinary team including the disciplines of psychiatry, psychology, occupational therapy, 

education, social work, and speech pathology. To facilitate the implementation of Fit for Play into 

the existing service provision, an exercise physiologist (also a member of the research team, KF) was 

integrated into the multidisciplinary team to act as the Fit for Play program coordinator. 

Fit for Play (detailed in Chapter Four) was designed based on the four domains of the Sports 

Australia physical literacy framework—physical (gross motor skills, musculoskeletal strength and 

endurance, cardiorespiratory fitness), psychological (attitudes, emotions, motivation and confidence), 

social (capacity to interact with peers), and cognitive (knowledge of how and when to be active, and 

why)—which combine to enable positive physical activity experiences and attitudes.50 Additionally, 

Fit for Play was designed to complement the existing therapeutic groups conducted within the 

Pathways program through (a) the promotion of a holistic approach to mental health treatment and 

recovery, (b) assisting with emotional regulation through the use of movement to support children to 

access therapy, and (c) supporting the translation of the development of skills (e.g., social skills and 

emotional and physical regulation) taught in a classroom-based environment into a physical activity-

based environment.  

To ensure Fit for Play was complementing existing therapies, a co-design process was utilised (i.e., 

a collaborative approach to program design and evaluation involving stakeholders).51 Within health 

models, co-design has been demonstrated to increase staff satisfaction with service delivery and to 

provide tangible service changes and benefits for patients.51 Consultation consisted of two whole 

team meetings and two meetings with Pathways management staff only (i.e., the program manager 

and consultant psychiatrist). The first meeting was held with the management team only and served 

the purpose of developing a relationship between the research team (including the program 

coordinator) and Pathways. All staff were invited to the second meeting, which comprised of a 
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presentation by the program coordinator highlighting the benefits of physical activity for children 

with mental health disorders, the proposed Fit for Play framework, and the role of exercise 

physiology. The team were also provided with an overarching summary of research concepts. At the 

third meeting staff were invited to discuss potential barriers, facilitators, and broad considerations 

(e.g., skill focus areas) regarding implementing Fit for Play at Pathways and were asked to provide 

insight into the best time(s) of the day to conduct the program. One final meeting was held with 

management staff and the Pathways day program coordinator to finalise timetabling and staffing 

requirements.  

To achieve the goals of the Fit for Play program and in alignment with the broader Pathways goals, 

Fit for Play was designed as a 10-week program with three components—the therapeutic program, 

provision of home-based physical challenges, and parent/guardian education. For a detailed program 

overview see Fortnum 35 Children attended the Pathways program two days per week. The therapeutic 

program therefore consisted of two circuit-style sessions delivered in the morning at commencement 

of each Pathways day (i.e., morning sessions). Each morning session concluded with 5-minutes of a 

relaxation-style activity to support children’s transition from Fit for Play into the broader Pathways 

program. Additionally, children were offered one team/social skill focused physical activity-based 

session per week which was delivered before lunch (i.e., afternoon sessions). During each afternoon 

session, children in the older cohort were supported to develop a home-based physical challenge 

designed to be completed with a family member or friend. As per the broader Pathways program, 

Pathways staff were rostered on a term-by-term basis to support the program coordinator in the 

delivery of Fit for Play, with three to four staff rostered per session including the program coordinator, 

depending on child numbers (the staff to child ratio was the same as utilised in other Pathways 

groups). The parent/guardian education consisted of a single 60-minute session focusing on 

developing parent’s/guardian’s capacity to provide their child with emotional and logistical support 

surrounding physical activity.  

Throughout the implementation period, Pathways staff were encouraged to provide informal feedback 

on the Fit for Play program to support and enable program modification and refinement. Outcomes 

of the formal and informal meetings held with Pathways staff were utilised by the Fit for Play program 

coordinator to finalise the specifics of the Fit for Play program including the development of the 

activities and exercises, and session structure. Furthermore, the activities were modified accordingly 

to suit the developmental disparities in the older and younger cohorts. For the purpose of this study, 

and the broader study of feasibility, Fit for Play was initially delivered across two Pathways terms. 

The duration of the terms varied 8-10-weeks and aligned with the length of the Western Australian 
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Term 2 and Term 3, 2019 school terms. At the completion of the first term, staff were encouraged—

in an informal manner during a multidisciplinary team meeting—to provide feedback regarding the 

delivery and content of Fit for Play. During this meeting it was noted that staff were finding it 

challenging to motivate and maintain the engagement of children in the younger cohort. Two 

recommendations were provided which were to utilise adventure-style, imaginary play, and to include 

some form of reward for participation. These recommendations were adopted, and the activities and 

session structure modified accordingly by the program coordinator for the younger cohort. No 

changes were considered necessary for the program delivered to the older cohort.  

5.4.2  Procedures 

All methods were approved by the Western Australia Child and Adolescent Health Service Human 

Research Ethics Committee (RGS0000000723) with secondary approval provided by the lead 

author’s Human Research Ethics Office (RA/4/20/5346). All clinical and management staff working 

within the Pathways program during the intervention period (n=16) were invited to participate. After 

indicating their interest, staff were provided with an information sheet outlining the study 

requirements and their participant rights, and if they decided to participate, signed the consent form.  

5.4.3  Data collection 

On completion of the intervention period, semi-structured interviews were conducted with Pathways 

staff on-site. Fifteen members (94%) of the Pathways multidisciplinary team engaged in the Fit for 

Play evaluation interviews. Staff participated individually (n=2) or in a small group of 2-4 participants 

(n=13) in interviews conducted by a member of the research team (SR) who was not involved in the 

intervention component of Fit for Play. To address the specific research aims, and in alignment with 

the Implementation Outcomes Model,46 interviews were designed to determine (a) staff acceptance 

and adoption of Fit for Play, (b) staff perspectives on the appropriateness of the Fit for Play, and 

factors relating to the feasibility of the initial and sustained implementation of Fit for Play, (c) staff 

experiences regarding the integration of exercise physiology into the multidisciplinary team, and (d) 

perceived preliminary outcomes of Fit for Play. Example questions included: ‘Think back to before 

Fit for Play was implemented, how did you feel about having it included in the Pathways timetable?’, 

‘How satisfied were you with Fit for Play?’, ‘Children showed differing levels of engagement with 

Fit for Play, what do you think were the reasons for this?’  
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5.4.4  Data analysis 

Interviews were audio recorded and transcribed verbatim, and data were analysed in NVivo-12.52 A 

thematic analysis process53 was utilised to analyse data using a deductive analytical method. Themes 

were set to align with questions relating to implementation outcomes (i.e., acceptance, adoption, 

appropriateness, feasibility, and sustainability) and perceived client and service-related outcomes. A 

critical friends process54 was initiated amongst the first, second, and last authors to support the 

generation and presentation of a plausible, defensible, and well-articulated argument.   

5.5 Results  

A total of 282-minutes of interview data were collected (mean 35-minutes, range 23-47-minutes). 

The roles of participating staff were consultant psychiatrist (n=1), specialist mental health nurse 

(n=4), occupational therapist (n=3), psychologist (n=3), specialist mental health teacher (n=2), 

speech pathologist (n=1), social worker (n=1), program manager (n=1).  

5.5.1  Acceptability, adoption and appropriateness 

When asked to retrospectively consider their feelings about Fit for Play prior to its implementation, 

staff reflected they were ‘excited’. Additionally, they had ‘high expectations’ as they felt that it would 

add value to the service due to Pathways ‘lacking that component of physical activity integration 

within a mental health model.’ Reflecting on the implementation of Fit for Play, staff identified Fit 

for Play as ‘something exciting and different and interesting’ that was good alternative to the other 

Pathways program components that are ‘either school, which is academic and educational, or they're 

psychotherapy type, social support groups.’ Overall staff reflected that the exercises delivered and 

structure of the Fit for Play sessions were suitable for participating children. This was attributed, in 

part, to the skills being broken down to suit the capacities of participating children, and the program 

coordinator maintaining flexible expectations surrounding children’s engagement. Staff members 

reflected positively on the modifications made throughout the implementation period, for example, 

‘I think that there's been some very important tweaks to the program, which have diversified it… 

made it really appropriate for the age group.’ Additionally, staff remarked that the adventure style 

team games, along with the inclusion of reward charts motivated children to engage in Fit for Play, 

for example, ‘a kid is great if they're just intrinsically motivated to just do their best. But bottom line 

is it's really rare… having the program with pirates or with the jungle…the children… they were just 

so looking forward to it.’  Staff also felt that Fit for Play had good reach as ‘there was a part of the 

[Fit for Play] program that seemed to be engaging for all different sorts of kids.’  
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Considering session timing, some staff considered having two morning sessions per week, and one 

afternoon session to have benefits for children’s participation, stating for example: 

Two different approaches and at the two different times of day I think is beneficial. It firstly 

does tune into the actual skill building of the child and general fitness and health, and it also 

sets [kids] up for the day in terms of their physical activity and self-regulation… For the kids 

who don't want to participate [in the morning] or find it and anxiety provoking, they then have 

a second opportunity, so they can use that first session to find out what it's all about, to see if 

they like it, maybe have a go, and then the second session they could actually be more 

motivated to attend or participate… and vice versa, if they participated in the morning and 

then felt maybe too tired, then that was okay too. At least they've had one session, so they've 

had some fitness for that day. 

Conversely, having a second session in the afternoon was considered by some to have negative 

implications. This appeared to be due in part, to the structure and focus of the afternoon sessions, for 

example ‘I found the afternoon sessions, there was more things went wrong… it was more game-

based, and then we had more conflict because of the social skills aspect of things… I guess in the 

afternoon [the kids are] a lot more tired, they don't have as much resilience.’  

Integrating exercise physiology into the existing multidisciplinary team was accepted by Pathways 

staff on the basis of the health-informed training required to become an exercise physiologist, and an 

exercise physiologists training in motor and sport-specific skill, for example: 

[Exercise physiology] just fits in perfectly, because it's in the health scene… I like the fact 

that [the exercise physiologist] brought the [gross] movement and the sporty bit to it. I thought 

that was brilliant. I never knew of their intense training, so that even makes it better. [Exercise 

physiology] fits in well with the health team and I think from a health perspective being so 

broad, I think that's perfect actually. 

It was identified by staff that an additional beneficial component of Fit for Play could be an increased 

focus on ‘holistic health education’, stating “I'm thinking perhaps that in the future about not having 

all the sessions outside, but doing diet work.” Another staff member reflected that children would 

likely benefit from increased opportunities for ‘self-monitoring’, saying, 

Maybe there's something like checking in with the engine speed afterwards, or before and then 

after… And explaining how that all helps with your mood and concentration. So, I think 

linking that and having more of a way for them to do a bit of a monitor of the impact for 

themselves, to keep it in their awareness. It could be even like a feelings rating, when they 

come in.  
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5.5.2  Feasibility and sustainability 

Regarding the integration of Fit for Play into the Pathways program, staff identified that prior to 

implementation they felt some ambivalence surrounding how Fit for Play would work, how well 

children would engage with Fit for Play, and how Fit for Play would fit into an already busy timetable. 

One staff member reflected:  

My expectations were low because I thought ‘we already have a really packed timetable’, I 

wasn't sure how the exercise component would relate to our cohort of kids at that kind of 

pointy end of mental health. But I was optimistic to try it.  

Staff also expressed uncertainty regarding their roles within Fit for Play, stating for example, ‘Are 

we just going to behaviour manage, are we doing the activities with the kids?’  

Adequate staffing was one factor identified by Pathways staff to be critical to program success. For 

example, one staff member reported: 

[Fit for Play] required a lot of staff. Pretty much most of the kids had one-on-one and that I 

guess addressed my risk issue… It's actually a good thing, because then we can work on the 

goal of skill development… because you've got one-on-one and everyone's got different skills, 

that's great. And then [the exercise physiologist] leads the activity. But we do need a leader 

and then we need the support people for it to run…I think [it was successful] because we had 

so many staff… every child was co-regulated by an adult. 

One staff member reflected that if Fit for Play were to remain a part of the Pathways program that,  

It will possibly be better supported in that we will take responsibility as well as [the exercise 

physiologist]. At the moment, a lot of the pressures on [the exercise physiologist] to sort of 

manage it. If [Fit for Play] becomes embedded in the program, I'm sure it will be, we'll take 

more responsibility with regards to that. 

In regard to staffing roles, Pathways staff reported spending the majority of their time supporting 

children with behavioural management and motivating them to engage: 

A lot of my job was actually encouragement and redirection and behavioural management… 

it was managing the dynamics versus delivering the content. And I think that is quite important 

for any of the [Pathways] groups. You need one person to run the content and other people to 

manage the dynamics, because you can get a lot of your time sucked up so to speak with one 

kid's behaviours  

Supplementary to adequate staffing numbers, success was attributed to the personal skills of the 

program coordinator, for example, ‘looking out the window I could see the enthusiasm, I could see 

how it was going and [the exercise physiologist’s] way of pulling parents in and engaging with the 

parents and getting them on board as well. That really impressed me.’ And ‘from what I've seen of 
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[the exercise physiologist] they get a really good response from the children. They’re also 

relationship-based and so [the children] responded quite well to them.’ 

Program delivery was identified by staff to be impacted by the locations available to deliver Fit for 

Play. Larger spaces with more distractions and opportunities for children to easily leave the group 

were reported to negatively impact program delivery and children’s engagement, for example: 

When we went to different locations, particularly the outdoor area, it was a lot bigger to 

manage and more difficult… there are fences that children can scale… also you would have 

children that would either engage and then decide to do their own thing halfway through and 

you'd have to leave the group, go and get them… And sometimes that encouragement and 

direction would take the whole time. 

However, engagement was identified to benefit from the distractions (e.g., the playground equipment) 

being incorporated into the sessions, for example: 

That play based, imaginative stuff… the pirate theme… when it was sometimes difficult to 

engage [children], [the exercise physiologist] utilised the [playground] equipment… where 

[the kids] tended to gravitate. The ones that wanted to step out, [the exercise physiologist] was 

able to draw them in by using [the playground] as a ship. I thought that was very clever.  

Staff also made connection between children’s physical and emotional regulation skills and their 

engagement with the Fit for play program, for example, ‘some of the kids do struggle with not 

understanding the structure of what's required, not having the physical competence to do what's 

required, and a lot of their mental health and physical difficulties do impact on their capacity to 

engage.’ Considering the efforts to engage children, a few staff were surprised (initially) that some 

children just did not want to engage: 

[What surprised me was] some avoidance. I was very keen and excited for it and my 

expectations were around [children] being able to participate in sport. So, when they didn’t 

want to do it, that did surprise me, but now I understand a bit more that some kids will still 

struggle even with that. 

5.5.3  Preliminary outcomes  

In regard to Fit for Play value-adding to the Pathways model of care, staff reported observable benefits 

to participating children, perceived benefits to parents/guardians, and benefits to the Pathways 

service. Regarding children, staff liked that Fit for Play provided children with the opportunity to 

develop their motor and sport-specific skills, as one staff member reflected ‘there was time spent on 

specific skill development. And that's not something that we would have done. So that was a real 

addition.’ Pathways staff reported observable physical changes in participating children, including 
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‘having a better night's sleep; their coordination, strength having improved’; and reflected positively 

on seeing participating children ‘challenge and be challenged, but also, gain that more specific skill.’ 

Staff reflected positively on Fit for Play ‘mimic[ing], what a lot of [the kids] experience at school 

when they get to go and do some Phys Ed in the morning.’ Staff also felt that Fit for Play provided 

children with positive, pressure free physical activity experiences, for example, ‘I think just the 

exposure to sports for kids who have never had that exposure has been a massive, massive thing and 

doing it in a way that's safe and accessible to all of them… it's all individualised and safe.’ Staff also 

reported improvements in children’s physical activity-specific motivation and confidence in relation 

to participating in physical activity in their community and/or at school, including: 

I have one child in mind… she was very unsure of herself; she was really quite low in self-

esteem when it came to her ability to participate in physical activities. She wanted to be able 

to do cross country and she wanted to get stronger. The feedback that we received was… she 

was more engaged in physical activity program at school, and she felt more confident… that's 

a very good outcome. 

Staff appreciated that Fit for Play (generally) positively impact children’s emotional regulation, which 

had flow on effects to children’s capacity to separate from their parents and transition into the 

program, transition to lunch, remain regulated during lunch time, and to engage with the extended 

Pathways program. Reflections on children’s transition into the Pathways program included:  

[Fit for Play] supported children’s transition into the program and then into the day. Leaving 

parents; often we can have a really difficult separation in the beginning of the day… And I 

just found that [Fit for Play] seemed to give that structure and routine. 

Reflections on children’s transition into lunch, and emotional regulation throughout the lunch break 

included: 

[Previously] there was a lot of time at lunch for unstructured [play], and every child we're 

looking at, they require structure… It's about being safe. It's about knowing the other kids. 

And so, I think Fit for Play during that time has been really good. It's taken some of that [free] 

time, [the kids are] still being physically active, but they've got some structure to that as well, 

which I think has been really helpful. 

Notwithstanding the reported benefits of reducing unstructured play at lunch time, staff identified 

how, at times, free play was reduced too much as a result of having Fit for Play immediately prior to 

lunch ‘sometimes when the kids are dysregulated and they take a long time to get organised to actually 

go out and do Fit for Play, there was even less time for free play… I think they need that free time as 

well.’   
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One staff member felt that the most positive outcome of Fit for Play was how it enabled children to 

access the broader Pathways program, stating, 

The main [outcome] is how regulating [Fit for Play] can be for children. I don't think it's just 

about physical fitness or increasing movement and activity. I think it's about being able to 

access thinking brain, through use of rhythm, especially… that then allows children to access 

a curriculum or therapy, in a group environment.  

Despite the generally positive feedback regarding children’s emotional regulation in association with 

participation in Fit for Play, cases were identified where Fit for Play resulted in dysregulation, for 

example:  

There are definitely those children who can be elevated by [Fit for Play].  Perhaps that's just 

a case of identifying, ‘this child does have these sensory needs and if we do lots of that sort 

of running in circles, they actually might be more elevated’… The other area is if there are 

some personalities in the children that are not gelling. As soon as they're in a more competitive 

space… then that can cause some of those frictions. 

In addition to the impacts on children’s emotional regulation, and engagement with the Pathways 

program, Fit for Play was identified as a mechanism to translate and reinforce skills developed within 

the wider Pathways program into a physical activity-based environment such as ‘giving things a go’ 

and ‘being a good friend’. This was considered particularly important because ‘there's a lot of 

concepts that have to be taught explicitly to the children, to have that person also hearing those 

concepts and then being able to translate them into what it looks like in a team [was great].’ Social 

skills reportedly developed within the Fit for Play program included ‘encouragement, learning how 

to get out, or come last, as well as come first.’ Another staff member reflected that Fit for Play helped 

children learn to ‘listen, take turns, follow instructions and work as a team.’ 

Several staff reported modifying the way they worked with children within individual therapeutic 

sessions as a result of observing Fit for Play, for example: 

I selfishly took [the competitiveness of one child I was working with] and used it for my own 

means, to be able to do therapy with him… sometimes when we're under the pump here, and 

when it's fairly stressful, I think that you go back to what you feel safe with and then, and I 

think what seeing some of the stuff that [the exercise physiologist] was doing, it then allowed 

me to think outside the box of how doing things differently. 

Additionally, through observation of children participating in Fit for Play, staff felt they benefitted 

from the opportunity to identify different strengths of children, for example: 

 A lot of the kids that come in, they have difficulty with peer interactions, they have difficulty 

with teamwork, and I suppose the added bonus was actually not just seeing where they're 
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difficulties lie, but through Fit for Play you actually were able to identify some of their 

strengths, as well. Like helping less abled peers and being mentors. That was an added bonus 

for me. [I could build in what I observed into] their discharge reports… [which] go to health, 

they go to schools, they go to referrers, they go to GP's.  

Finally, staff felt that incorporating parent/guardian education was a beneficial component of Fit for 

Play that facilitated family physical activity engagement, for example, ‘you saw families joined 

together taking their kids to the park for the first time, and going outside, spending time with their 

kids, which was really good to see.’ Staff also recognised the potential benefits to parents/guardians 

regarding education about physical activity/sports specific funding opportunities available. For 

additional, complementary meaning units to those presented throughout the results section, see Table 

5.1.  

Table 5.1. Additional meaning units 

Theme Example Meaning Units 

Acceptability, 

adoption and 

appropriateness 

‘we did do [physical] activities before and the OT's did run them, but I 

think that what Fit for Play offered was a little bit of a different way of 

looking at things. I thought that was a lot more range of activities’ 

‘[Fit for Play] is really relevant to kids with various skill levels. So, there 

hasn't been a child that's perceived they are missing out because they 

weren't as good as another child, and those would be experiences that they 

would certainly have had in their home/school environment. So, it's been 

great that we've been able to address that participation’ 

‘I think the bonus about [Fit for Play] is that it's not PE. I think a lot of the 

kids that we're seeing have got blocks against PE, and just the Physical 

Education word and the connotations that go with that, and the having to 

change and all that sort of stuff are just huge, huge barriers for these kids 

that are full of anxiety and have got trauma… Whereas in Fit for Play… 

it's all a bit of fun… it's been very targeted, and they do have that one to 

one support most of the time.’ 

‘I think [exercise physiology] definitely adds value and it highlights that 

that discipline is important and not everybody has that background. 

Granted everyone for the most part, most of us can throw the ball and 

balance and things like that. But [the exercise physiologist] has got the 

time, the energy and the interest to break it all down’ 

Feasibility ‘It was difficult to visualise how this was going to work and how we 

could implement it in the busy day program’ 

I was open to [Fit for Play]. I thought it would be a valuable addition and 

component to our program and it was definitely relevant… it seemed like 

there was a lot of, like, support behind it from director level… I knew that 

the kids can be very difficult, and I wasn't sure how much staffing it was 
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going to take to kind of support it and make it workable… not knowing so 

much about where [the exercise physiologist] was coming from and her 

background and experience, and just knowing our kids could be very 

challenging’  

‘I don't know how [the exercise physiologist] does it really (laughs). One 

kid hiding in at recess saying I'm not doing that or, another kid nope I'm 

not doing that. But being encouraged then to join in, and I think [the 

exercise physiologist] manages that really well, gives them a certain sense 

of encouragement and is very good at identifying their strengths… And I 

think all those things help with their self-esteem. Even for those kids that 

go, I'm not gonna tackle it ‘cause I don't want to fail’ 

‘A lot for our children, they, they need that gradual engagement really in 

a, in a task like the academic tasks and the relationship tasks, all of those 

things. That's how they work a lot of the time’ 

Preliminary Outcomes  ‘I did notice the self-esteem of a number of kids, it improved… there was 

a number of kids that were very keen to join community groups outside of 

Pathways. And often that was a first for a lot of these kids… a lot of them 

would be previously excluded for whatever reason, but they were feeling 

positive to go out and try something new.’ 

‘I saw [Fit for Play] play out in the social context as well. Kids would 

play soccer or football, or basketball, and it would flow on from Fit for 

Play as to what they would then choose to play at lunch time. Because I 

think they had a positive experience and learned how to play, not only the 

sport but how to play it socially. And so, they were more confident to 

suggest it and play it again.’  

‘I did notice… kids that have come into the program that had particular 

skills, sharing that with other kids, leadership qualities’  

 
‘The parents were being made more aware of the importance of 

movement for kids. And how it helps kids, their mental health… parents 

becoming more involved in physical participation with their kids can only 

be helpful for, for the whole family’s mental health. From that perspective 

I think it was really valuable.’ 

 
‘[Fit for Play’s] been a nice safe topic. I've heard families in the waiting 

room, trying to cajole [their kids] into the program and they ask, ‘what are 

we going to do in Fit for Play?’ It's a nice topic… It's so transferable for 

families.’  

‘I probably learned more about the kids I was working with through 

observing what they were doing and what was achievable for them’ 

5.6 Discussion  

Despite a recognised need for the inclusion of physical activity provision in mental health treatment 

settings,2,27,28 and the suitability of exercise physiologists to deliver such programs, little is known 

about the feasibility and utility of physical activity programs delivered by exercise physiologists 
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within government funded CAMHS models of care. In this study, staff broadly reported that a 

physical activity-based intervention delivered by an exercise physiologist was feasible and may 

support child and family outcomes within a CAMHS therapeutic day program for children with 

chronic and complex mental health disorders. 

 Staff considered Fit for Play suitable and appropriate for participating children and that it aligned 

with the existing model of care. Staff perceived the benefits to participating children to include 

improvements in the physical, social, and psychological domains of physical literacy. In relation to 

the Pathways model of care, staff felt that Fit for Play supported children’s transition into the program 

at the commencement of the day, and increased children’s capacity to engage with the program (a 

result of increased emotional regulation). Additionally, staff felt Fit for Play provided a translation 

tool enabling skills taught in a classroom context (e.g., social and emotional regulation skills) to be 

developed within a physical activity and free play-based context. Providing increased and varied 

opportunities for children to practice and develop their social skills is pertinent for children with 

mental health disorders as they are likely to experience social skill deficits.5-7 An additional benefit 

of Fit for Play reflected on by staff was changes made to their approach to clinical practice (e.g., 

through implementing physical activity into their therapeutic sessions with children) and obtaining 

an increased understanding of children’s strengths and areas of difficulty based on observations of 

Fit for Play sessions.  

Staff appreciated Fit for Play being led and delivered by a professional with an understanding of 

mental health disorders and the associated behaviours, and who was experienced in the provision of 

physical activity-based programs and the development of motor and sport-specific competencies. In 

the case of Fit for Play, this professional was an exercise physiologist (accredited by Exercise and 

Sports Science Australia). Staff also appreciated the program coordinators training in childhood 

development, positively reflecting on the program coordinators ability to adapt the exercises and 

activities prescribed to suit the specific needs and interests of participating children. This aligns with 

research exploring the integration of exercise physiologists into adult mental health settings, whereby 

program development and delivery by an exercise physiologist was endorsed by mental health 

clinicians based on benefits including adequate and appropriate tailoring and individualisation of 

program delivery, ensuring client safety, and increased motivation in participating 

clients/patients.34,55-57  

Furthermore, staff valued the capacity of the program coordinator to integrate into, and work within 

the multidisciplinary team. The main drivers for multidisciplinary team efficacy have been identified 
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as collaboration, cooperation, a tolerance for constructive criticism, individual’s interpersonal skills 

(e.g., respect for other clinicians, consumers, and multidisciplinary working), and the maintenance of 

a balance between role specificity and shared responsibilities.58,59 To facilitate successful integration 

of exercise professionals (e.g., accredited exercise physiologists) into pre-existing multidisciplinary 

mental health teams, emphasis should therefore be placed on their capacity to work within a 

multidisciplinary team, alongside their experience working in mental health.  

Staff also perceived implementation feasibility to be impacted by appropriate levels of staffing (to 

allow for individualised support for participating children), suitable environments with minimal 

distractions, and children’s physical skills, cognitive functioning, and emotional regulation capacity. 

Consideration of the aforementioned feasibility-related factors is recommended when designing and 

delivering physical activity-based programs for children with mental health disorders and/or within 

government funded CAMHS as they are potentially determinants of program success or failure. 

Staffing was required at a ratio of one staff member to one-to-two children. Pathways is a Tier 4 

service, meaning it is a program for children and families with severe and complex mental health 

disorders who require highly specialised services.  Lower staff to child ratios would potentially be 

feasible within a lower tiered CAMHS. To allow for an understanding of current level of physical, 

cognitive and emotional functioning it is recommended, when working within a CAMHS or similar 

model, that the program coordinator be integrated into the multidisciplinary team—rather than 

working as an external entity/provider. Integration of the program coordinator into the existing 

multidisciplinary team facilitated the process of co-design and allowed for effective communication 

between the program coordinator and Pathways staff, and operational program implementation.  

Staff contributed noteworthy suggestions to facilitate the sustainable amalgamation of Fit for Play 

into the Pathways model of care. One area of focus related to emotional regulation. Staff felt that 

some children experienced dysregulation as a result of participating in Fit for Play. Children who 

became dysregulated by the higher intensity circuit-style activities may have benefitted more from 

participating in a yoga-style program in the morning sessions. Each morning session did conclude 

with 5-minutes of relaxation-style activities including yoga; however, delivering a full 30-minute 

evidence-based yoga program such as Yoga Ed.60 may be worth considering as an alternative to Fit 

for Play for some children. Yoga Ed.60 has been demonstrated to reduce anxiety in symptomatic 

children;61 and to improve attention, classroom behaviour, depressive symptoms, and internalising 

symptoms in children with behavioural and emotional disorders.62 Increased utility of yoga and 

meditative-style activities may also promote the development of self-awareness and self-regulation. 

Increased understanding of the regulatory processes that occur with physical activity participation 
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was identified by staff to be something that could be improved within the Fit for Play structure, further 

adding value to the utility of yoga-style exercises. Alternatively—and/or additionally—to support the 

development of children’s awareness of their regulation state before, during and after participation in 

physical activity, visual feelings scales, or the Alert Program® ‘engine speedometer’ could be 

utilised. Within programs such as Pathways, aligning any self-regulation tools with those used by 

other therapists (e.g., occupational therapists, psychologists) is recommended to continue to provide 

a ‘common language’ to participating children, and support skill translation.    

5.7 Conclusion 

Staff expressed positive attitudes to the inclusion of a physical activity-based program—specifically 

Fit for Play—and exercise physiology within a therapeutic day program for children with complex 

mental health disorders. Staff felt that Fit for Play added value to the Pathways model of care through 

positively impacting children’s physical literacy development, supporting children’s emotional 

regulation, facilitating skill translation, and providing increased opportunities for staff to identify 

children’s strengths. This study offers five key considerations regarding the implementation of a 

physical activity-based programs into CAMHS. The first is the value and benefit (to consumers, staff 

and the model of care) of utilising co-design. The second is that the implementation of physical 

activity-based programs into existing models of care benefits from having a specialised program 

coordinator, who is clinically trained (e.g., an accredited exercise physiologist). Thirdly, the program 

coordinator should have skills and experience working within multidisciplinary teams. The fourth 

consideration is that the program coordinator should be integrated into the existing multidisciplinary 

team and model of care. Finally, the availability of adequate staffing, and a suitable low stimulus 

environment for program the physical activity-based program is imperative. 
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CHAPTER SIX 

Summary of findings and conclusions 

6.1 Summary of Findings 

Physical activity has been positively associated with reducing symptoms of depression, anxiety and 

attention deficit hyperactivity disorder (ADHD).1-4 Paradoxically, participation in physical activity is 

reduced in children with depressive disorder and attention deficit hyperactivity disorder (ADHD).5,6 

As such, physical activity programs became a focus within the Western Australian Mental Health 

Commission 2020 Strategic Policy.7 It stands to reason that identification of the barriers and 

facilitators impacting the physical activity participation behaviours of children with mental health 

disorders may inform subsequent interventions aimed at increasing children’s physical activity levels, 

which in turn, may be associated with positive mental health outcomes. However, the majority of 

research to date has focused on the benefits of physical activity for children impacted by mental health 

disorders, and the feasibility of implementing interventions to decrease mental health disorder 

symptomology and the associated behavioural, social and physical consequences. There has been 

limited exploration of the factors impacting children’s physical activity experiences and participation 

behaviours, methods of facilitating positive physical activity experiences for children with mental 

health disorders, or the integration of physical activity programs into government funded Child and 

Adolescent Mental Health Services (CAMHS), henceforth promoting ongoing participation.  

This thesis endeavoured to address this identified knowledge gap by investigating the following three 

aims. The first aim was to synthesise literature pertaining to the physical literacy of children aged 6-

12-years with behavioural and emotional mental health disorders.  The second was to explore the 

factors influencing the physical activity experiences and participation behaviours of children with 

mental health disorders. Finally, we utilised the information obtained from answering aims one and 

two and developed a physical literacy-informed, physical activity-based program, Fit for Play, which 

we implemented and evaluated within a Tier 4 CAMHS,8 Pathways, a specialised program for 

children aged 6-12-years impacted by chronic and complex mental health disorders. This chapter will 

summarise the findings of the research presented in this thesis, and detail outcomes in relation to the 

overarching research aims. Additionally, recommendations will be made for clinical practice and 

future research. Ultimately, this research may to contribute towards the development and 

implementation of effective physical activity-based programs, which in turn, may facilitate positive 

physical activity experiences for children with mental health disorders.  
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6.1.1 Aim One: Understanding the relationship between mental health disorders and physical 

literacy in childhood 

Physical literacy encompasses the physical, social, cognitive and psychological attributes that enable 

and influence an individual to lead an active life.9-11 Physical literacy is gaining traction as a 

framework on which to base interventions designed to increase physical activity participation. 

However to date, limited research has focused on the physical literacy of children,12 let alone children 

at high risk of experiencing factors that negatively impact physical activity participation (e.g., low 

self-esteem, motor coordination difficulties and diminished social competence) as is the case for 

children with mental health disorders.13,14 Given the recognised relationship between physical literacy 

and physical activity participation, it was considered pertinent to explore the physical literacy of 

children with mental health disorders. In Chapter Two a scoping review of the literature was 

presented. The aim of the scoping review was two-fold. First, to ascertain the physical literacy of 

children (aged 6-12-years) with a depressive disorder (ICD-10, F32.0-F32.9),15 anxiety disorder 

(ICD-10, F41.0-F41.9),15 or behavioural and emotional mental health disorders with onset usually 

occurring in childhood or adolescence (ICD-10, F90.0-F97.0)15 compared to children without mental 

health disorders. Second, to identify gaps and limitations in the literature. Studies were included if 

they focused on one or more of the domains of physical literacy—as defined by Whitehead11 (i.e., 

physical competence, motivation and confidence, knowledge and understanding, and daily 

behaviour). 

As identified in Chapter Two, children with mental health disorders (and/or experiencing clinically 

significant mental health disorder symptomology) appear to have lower levels of physical literacy 

than children without a mental health disorder. The predominant focus of literature that contributed 

to this understanding—published prior to 2018—was the physical competence, particularly motor 

proficiency, of children with ADHD. Children with ADHD were the population of interest in 52 of 

the 68 included studies. Other participant groups included children with depressive 

disorder/symptomology (n=8 articles), anxiety disorder (n=8 articles), social and emotional mental 

health difficulties (n=4 articles), and selective mutism (n=1 article). Therefore, conclusions drawn 

regarding the impacts of mental health disorder diagnosis on physical literacy required cautious 

consideration, particularly as up to 74% of children with ADHD were identified to experience gross 

motor skill deficiencies,16 compared to 36-45% of children with anxiety,17,18 17% of children with 

selective mutism,19 and 55% of children with severe behavioural and emotional problems.20 To 

improve our understanding of the impacts of mental health disorder diagnosis on children’s physical 

literacy, the lived experiences of children (n=20) and their parents/guardians (n=18) within physical 
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activity contexts was explored and presented in Chapter Three. The most common diagnoses of 

participating children were separation anxiety disorder (n=14), generalised anxiety disorder (n=9), 

and post-traumatic stress disorder (n=8). Fourteen children had comorbid ADHD. As ADHD and 

anxiety disorders are the most prevalent mental health disorders diagnosed in children—with 

diagnostic rates in children aged 4-11-years of 8.2% and 6.9% respectively21—the sample included 

in Chapter Three is considered to be more representative of the general population of children with 

mental health disorders than the sample reflected in the literature identified in Chapter Two. As a 

result, a more quintessential understanding of the impact of mental health disorders on children’s 

physical literacy development was obtained.  

Specifically, many children’s physical activity experiences were adversely impacted by social 

integration barriers including difficulties understanding and/or responding to the needs, interests and 

priorities of others; difficulties with the appropriate application of game rules; and high frequencies 

of bullying in the form of humiliation, teasing and direct exclusion from activities. Additionally, 

children’s experiences were impacted by their perceived (and actual) motor proficiency—27% of 

children experience definite or borderline movement difficulties—and capacity to respond to the 

pressures of competition, performance and/or perceived failure. It was considered that when children 

had a strong sense of self-efficacy resilience (i.e., a capacity to maintain a belief in one’s ability when 

challenged through failure or set-backs)22-24 they were able to effectively manage competition and 

performance-related pressures (actual or self-imposed), resulting in ongoing and varied participation 

experiences. However, it appeared that when children did not have a resilient sense of self-confidence, 

disengagement and avoidance of activities was common. In summarising the findings of Chapter 

Three from a physical literacy lens, children appeared to vary in their physical literacy levels; 

however, the majority of children and their parents/guardians reflected on difficulties in relation to 

the social, physical and psychological domains of physical literacy. This aligns with the conclusions 

drawn in Chapter Two. Combining the findings of Chapter Two and Chapter Three it is evident that 

children with mental health disorders are likely to require additional support, and tailored evidence-

based interventions that focus on each of the domains of physical literacy to become physically 

literate. 
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6.1.2  Aim Two: Understanding and promoting physical activity participation in children with 

mental health disorders 

Participation is multifactorial 

In Chapter Three individual as well as social factors were identified to impact the physical activity 

experiences (and participation) of children with mental health disorders. Many of the factors 

identified to influence the physical activity experiences of children with mental health disorders (e.g., 

provision of logistical support from parents/guardians, program cost, friendships, relationships with 

program facilitators) have also been identified to impact the experiences of children without mental 

health disorders.25 The differences appear to relate to the need for emotional support from 

parents/guardians and program facilitators, and the need for programs that meet the specific physical 

activity-related needs of children with mental health disorders (e.g., focusing on skill development, 

rather than competition; provision of low stimulus environments; and program facilitators knowledge 

of, and capacity to work with children with mental health disorders).   

As would be expected, the opportunities available for children to engage in physical activities were 

dependent on the provision of emotional and logistical support provided by their parents/guardians. 

Specifically, children required emotional support prior to and during physical activity participation 

in the form of encouragement and motivation to engage, assistance with remaining emotionally 

regulated, and support during times of crisis/dysregulation. Some children depended on this support 

not only from their parents/guardians, but also from program facilitators (e.g., coachers, teachers, 

practitioners), as emphasised by parents/guardians who—in some cases—felt that the need to find a 

good coach, with understanding of the manifestation of mental health disorder symptoms in children, 

and capacity to respond to their child’s needs was critical to their child’s ongoing participation.  

Additionally, many children appeared to be triggered by high stimulus environments (e.g., large 

groups, noisy environments) and activities that maintained a high degree of structure (e.g., Tae Kwan 

Do, swimming lessons).  

Parents/guardians were generally very supportive of their child’s physical activity participation and 

expressed a desire to have their child engage in a structured form of physical activity; however, 

multiple parents/guardians expressed concerns on the basis of previous negative experiences, their 

child’s persistent emotional dysregulation within physical activity contexts, or premature withdrawal 

from an activity.  Considering the need for the aforementioned support, children benefitted when they 
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were provided the opportunity to trial different activities, clubs or programs until they found one that 

aligned with their needs and interests. Based on the financial load associated with trialling a variety 

of physical activities, this option was only available to some children. For some families, the cost of 

enrolling in just one activity, especially one that was suitable to children’s needs (e.g., requirement 

to engage in private lessons, or to engage with the help of a support worker/carer) fell outside their 

financial constraints.   

Engaging children with mental health disorders in physical activity 

In Chapter Three, recommendations regarding strategies to promote increased physical activity 

participation and successful physical activity experiences for children with mental health disorders 

were provided.  Recommendations were aligned with the behaviour change wheel26 to ensure due 

diligence was given to the above-mentioned factors.  

Intervention Functions: Education and training 

Education and training for children, parents/guardians and program facilitators is essential for 

enhancing children’s physical activity experiences. Children with mental health disorders are likely 

to benefit from programs that maintain a focus on developing their physical literacy (e.g., physical 

competence, social competence, physical and emotional regulation) rather than on competition. 

However, children who are interested and capable, but initially require some extra assistance, should 

be provided with the opportunity to engage in competitive activities, and so a pathway to facilitate 

the transition from participation- to competition-based sports should be incorporated into program 

structures. To enhance parents/guardians’ capacity to provide emotional support, it is recommended 

that parents/guardians of children with mental health disorders be encouraged to complete training 

such as Therapeutic Crisis Intervention for Families27 or the Tuning into Kids emotion-focussed 

parenting program.28 The provision of an education program for parents/guardians focusing on 

methods of facilitating incidental or play-based physical activity in their home or community 

environment is also likely to greatly improve the opportunities children have to engage in physical 

activity. Education and training for program facilitators (i.e., coaches, teachers, practitioners) 

regarding the behavioural manifestation of mental health disorders in children, and how to best 

manage and work with children with mental health disorders is also considered essential. Specific 

training programs for program facilitators were not identified; however, it is recommended that 

training opportunities include, (a) a background into mental health disorders in childhood including 

their behavioural manifestations, (b) the physical activity-specific implications of a childhood mental 

health disorder diagnosis, (c) details regarding social and environmental factors influencing 
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children’s participation in physical activity, with a focus on bullying, (d) and methods to support 

children’s emotional regulation, including the prevention and de-escalation of potential crises. 

Intervention Functions: Enablement, environmental restructuring, and fiscal measures 

Children’s experiences depend not only on their parents/guardians, and their coaches being 

adequately educated and trained, but on broader program and policy-level changes. 

Recommendations for programs and services include undergoing environmental restructuring, for 

example, providing a low stimulus environment, or spaces for children to take ‘time away’ as required 

to enable self-regulation. Parents/guardians and families should also be enabled via consultation 

regarding preferred timing and location of services, through the provision of flexible membership 

options, and/or through the opportunity to engage in combined parent/guardian and child classes. 

Potentially beneficial fiscal measures include the provision of additional funding (e.g., increased 

KidSport Funding29 for children with barriers to physical activity participation beyond financial 

difficulties) to cover the costs required for children with mental health disorders to achieve successful 

participation (e.g., for private lessons, or a support worker). 

6.1.4  Aim Three: Developing and implementing an intervention, Fit for Play 

Fit for Play was developed to align with the recommendations made in Chapter Three regarding 

education and training (e.g., focusing on developing children’s physical literacy, providing 

parents/guardians with education regarding methods of providing logistical, and emotional support, 

and program delivery by program facilitators trained in working with children with mental health 

disorders). Fit for Play was designed to be delivered by an exercise physiologist, who is accredited 

by Exercise and Sports Science Australia, trained in childhood development, and experienced in 

program development and delivery for children with barriers to participation in physical activity (e.g., 

anxiety disorders, low confidence, physical disability). Staff at the implementation site were 

consulted throughout the phases of development, implementation and evaluation of Fit for Play to 

ensure that it aligned with the model of care and the specific needs and capacities of children attending 

the program. The implementation site was Pathways, a Tier 4 CAMHS8 for children aged 6-12-years 

with severe, chronic and complex mental health disorders and their families. The feasibility of 

implementing Fit for Play into the Pathways model of care was investigated and reported in Chapter 

Four and Chapter Five. The focus of Chapter Four, was on the feasibility of implementing Fit for 

Play, including consumer satisfaction (i.e., children and their parents/guardians), as well as the 

preliminary efficacy of Fit for Play. The perspectives of Pathways staff regarding the implementation 

of Fit for Play into the existing model of care were presented in Chapter Five. 
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The overarching goals of Fit for Play were to develop children’s physical literacy and provide children 

with positive physical activity experiences. It was decided to base Fit for Play on the Sport Australia 

physical literacy model9 due to its inclusion of social skills, and emotional and physical regulation 

within the model as well as the traditional psychological, physical and cognitive domains.10,11 

Children’s physical literacy was developed through a therapeutic program component (i.e., three 

physical activity-based sessions held at Pathways each week), plus the provision of weekly, child-

developed home-based physical challenges. All activities prescribed in the therapeutic program 

component were designed to align with children’s physical capabilities to promote the development 

of children’s physical activity-related motivation and confidence. Fit for Play also included a single 

parent/guardian education session which focused on developing the capacity of parents/guardians to 

provide their child with physical activity-based logistical and emotional support. 

The therapeutic component of Fit for Play was successfully implemented. Pathways staff perceived 

implementation feasibility to be related to (a) having a dedicated program coordinator with clinical-

based training and experienced in the development of gross motor and sport-specific skills, (b) 

adequate staffing numbers to allow for individualised support for participating children, (c) having a 

suitable, low stimulus environment within which to deliver the program, and (d) children’s emotional 

regulation, physical skills and executive functioning. Additionally, providing a variety of activities 

that were fun and focused on group/team play were reported by children and staff to be contributors 

to the success of the therapeutic program component of Fit for Play. Children described improvements 

in their motivation and confidence towards participating in physical activity, as well as their social 

skills—specifically their capacity to play in a team, and sportsperson skills—and physical 

competence as a result of participating in the therapeutic program component. Staff also felt children 

improved in their physical, and social competencies, as well as in their motivation and confidence to 

engage in physical activity; however, no improvements were evident in the battery of physical 

literacy-centred assessment items that children completed pre- and post-participation in Fit for Play. 

Along with the battery of physical literacy-centred assessment items, children were supported to 

develop up to two physical literacy-focused goals to support in the assessment of the preliminary 

efficacy of Fit for Play (e.g., increase my confidence to engage in physical education at school, 

improve my basketball shooting). Goals were written and evaluated as per the Goal Attainment 

Scaling guidelines.30,31 Improvements were evident in all of the goals set by children. Of note, this 

was a feasibility study and as such, was not powered to identify statistically significant change.  When 

considering  the existing Pathways model of care, staff felt the therapeutic program component of Fit 

for Play added value by, for example, (generally) positively impacting children’s emotional 
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regulation which enabled them to engage in the broader Pathways program; facilitating the translation 

of skills developed in the classroom environment into a physical activity-context (e.g., social skills, 

emotional regulation skills); and providing staff with an opportunity to observe children within a 

physical activity environment, which informed treatment plans and discharge summaries.  

Participation numbers in the parent/guardian education session were low; however, 

parents/guardians provided positive feedback regarding the session and identified that they felt 

enabled to provide increased opportunities for their child to be physically active following the session. 

Delivery of the home-based physical challenges was not feasible due to time constraints and 

difficulties engaging children in the process of developing their own challenges.  

Exercise physiology and mental health 

Exercise physiologists (e.g., those accredited by Exercise and Sports Science Australia) are one group 

of allied health professionals trained in the utilisation of exercise as medicine for individuals at high-

risk of, or with pre-existing health conditions and injuries, including mental and physical health 

disorders.32 The utility of exercise physiologists has been endorsed by consumers and staff within the 

adult mental health sector;32-35 however, prior to conducting this research, the utility of exercise 

physiology within the models of care of government funded CAMHS had received minimal research 

attention.  

Based on the implementation of an exercise physiologist into one Tier 4 CAMHS,8 Pathways, 

exercise physiology appears to add valuable experience and diversity to existing multidisciplinary 

CAMHS teams. Pathways staff felt that the clinical/health-focus of the training underpinning the 

attainment of an exercise physiology accreditation, alongside an exercise physiologist’s capacity to 

develop movement and sport-specific skills were of great benefit to the Pathways model of care and 

ultimately children/families engaging with the service. Additionally, staff felt the exercise 

physiologist’s personality, capacity to integrate into the multidisciplinary team, and ability to develop 

rapport with participating children were essential for the successful integration of Fit for Play into the 

model of care.  

Key Ingredients to facilitating positive physical activity experiences for children with mental health 

disorders 

The 12 key ingredients listed below have been developed through consolidation of the research 

presented in this thesis. They hold relevance for program facilitators (e.g., coaches, teachers, 

practitioners) and service providers (e.g., school, community sport, or therapeutic mental health 
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programs such as CAMHS). They address, in brief, methods of facilitating positive physical activity 

experiences for children with mental health disorders and increasing/sustaining their engagement in 

physical activity.  

1. It is imperative we continue to research and explore the physical activity experiences of children 

with mental health disorders. However, engaging children with mental health disorders in 

qualitative-based research (e.g., semi-structured interviews) utilising questions alone can present 

difficulties for commencing and continuing conversation. The use of activities (e.g., colourful 

physical activity participation charts, or visual analogue scales) can encourage communication, 

and support children in recalling their experiences.  

2. Aligning prescribed activities with children’s current level of functioning—especially motor 

proficiency—positively impacts participation and engagement, therefore assessing children’s 

physical literacy prior to developing and delivery physical activity-based sessions is 

recommended.  

3. Program delivery in a supportive, small group environment can enable children to engage in the 

prescribed activities and challenge themselves.  

4. Activities that are play-based, varied, and fun are well suited for, and well accepted by children 

with mental health disorders.  

5. Activities for children with mental health disorders should focus on physical literacy 

development, rather than competition, but facilitate a pathway into competitive environments. 

6. The utility of rewards (e.g., reward charts) can have beneficial impacts on motivating children to 

engage in activities that they may not be internally motivated to engage in, or that they find 

difficult. 

7. Children with mental health disorders benefit from the opportunity to observe prior to 

participating in physical activity-based sessions, particularly when they do not feel confident 

engaging; and benefit from having the opportunity to take time away from sessions to self-

regulate, with the opportunity to re-engage when ready, without implications. 

8. Low stimulus physical activity-based environments with minimal distractions support children 

with mental health disorders to engage—and remain engaged—in physical activity, therefore, 

methods of providing this within existing programs should be considered. 

9. Parents/guardians should be provided with education regarding the provision of logistical and 

emotional support surrounding their child’s physical activity participation to enable the provision 

of increased opportunities their child to be physically active. 

10. Providing children and families with ‘pay as you go’, flexible memberships or ‘try before you 

buy’ payment plans may increase the opportunities available for children with mental health 



 

 149 

disorders to trial a variety of physical activity options, potentially facilitating increased 

engagement in structured, community-based physical activity programs. 

11. Program delivery by a professional with specialist knowledge of both mental health disorders and 

physical literacy is associated with positive outcomes and successful physical activity experiences 

for children with mental health disorders. Therefore, specialist training for community-based 

program facilitators is recommended.  

12. Having an allocated individual responsible for program design and delivery, and adequate staffing 

is a contributor to the successful integration of physical activity-based programs into existing 

mental health services, such as government funded CAMHS. 

6.2 Conclusions 

In this thesis, we have demonstrated that children with mental health disorders may have lower levels 

of physical literacy than expected for their age, and lower levels than they require to experience 

success within the physical activity opportunities currently available to them. There exists strong 

evidence of decreased physical competence for children with ADHD, and emerging evidence across 

the psychological, social and cognitive domains in children with anxiety and depressive disorders (+/- 

comorbid ADHD). Children’s physical literacy development may partially contribute to the numerous 

reports of negative experiences within team or group physical activity contexts, and many children’s 

preferences for participating in unstructured physical activities with their families or trusted other(s). 

In addition, the physical activity experiences and participation behaviours of children with mental 

health disorders appear to extend beyond their physical literacy development to broader factors 

including friendships, parent/guardian support, the knowledge and experience of program facilitators, 

and suitability of program designs to align with children’s specific physical activity-related needs. 

Recommendations to facilitate positive physical activity experiences for children with mental health 

disorders include, (a) focusing on physical literacy development, (b) providing education and training 

for parents/guardians regarding methods of providing logistical and emotional support, (c) program 

delivery in small group, low stimulus environments, and (d) and program delivery by a facilitator 

educated in working with children with mental health disorders.  

Physical literacy-based programs (e.g., Fit for Play) can be successfully implemented into existing 

mental health services, such as government funded CAMHS, with adequate staffing numbers and 

support. Additionally, such programs can add value to the existing models of care by improving 

children’s physical literacy and their capacity to access therapy. Finally, exercise physiologists 
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(accredited by Exercise and Sports Science Australia) can be efficaciously integrated into 

multidisciplinary teams working government funded CAMHS. 

6.3 Future Research 

Gaps remain in the literature regarding the development of the psychological and social domains of 

physical literacy in children with mental health disorders. The findings documented in Chapter 

Three, Chapter Four and Chapter Five focused on children with chronic and complex mental health 

disorders within one government funded, Tier 4 CAMHS8 in metropolitan Western Australia. To 

extend on the findings of this thesis, research that considers the physical activity participation 

experiences and behaviours of children with less severe or complex mental health disorders is 

recommended. Similarly, the implementation of physical activity-based programs into Tier 3 

CAMHS and/or services for children with less severe and/or complex mental health disorder 

diagnoses is also recommended to provide increased depth to our understanding of the relationship 

between mental health disorder diagnosis, physical literacy development, and physical activity 

experiences. Furthermore, evaluation of the physical activity participation behaviours of children 

with mental health disorders using tools such as the Children’s Assessment of Participation and 

Enjoyment36 and/or the Preference for Activities of Children36 would also be of benefit to quantify 

the types and frequency of physical activities participated in, and enjoyed. Integration of the 

recommended modifications to Fit for Play (see Chapter Four) should be applied, and studies 

including as randomised controlled trials be conducted to grow the evidence for the inclusion of 

physical activity-based programs such as Fit for Play into government funded CAMHS and/or other 

mental health services.  Additionally, the benefit of integrating allied health professionals that 

maintain a focus on physical activity—such as exercise physiologists—into multidisciplinary treating 

teams for children with mental health disorders should be evaluated in CAMHS and other paediatric 

mental health services.  

6.4  Research Significance 

It has been recognised by the Western Australian Mental Health Commission that there is a need to 

integrate programs that focus on physical health into mental health services.7 However, minimal 

research to date has investigated the integration of such programs in models of care for children and 

adolescents experiencing mental health disorders. Additionally, despite an identified risk for reduced 

levels of physical activity participation in children with mental health disorders, there is little research 

available that examines the factors that influence children’s physical activity-related behaviours. In 

this thesis, the impacts of mental health disorder symptomology on children’s physical literacy has 
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been explored, along with the barriers and facilitators that impact the physical activity experiences 

and participation behaviours of children with mental health disorders. Furthermore, the feasibility 

and benefit of implementing a physical activity-based program into a Tier 4 government funded 

CAMHS8 has been demonstrated. Based on the research findings, practical applications and key 

ingredients to facilitate positive physical activity experiences for children with mental health 

disorders have been provided. It is anticipated that the recommended strategies can be utilised by 

program facilitators (e.g., coaches, teachers and practitioners) and community programs (e.g., schools 

and sporting organisations) to better support children with mental health disorders to engage in 

physical activity, and to experience positive outcomes. Perceived success within physical activity 

contexts is critical for children with mental health disorders to inspire them to value and seek out 

physically active opportunities. Finally, depth has been added to the literature surrounding the utility 

of exercise physiologists (accredited with Exercise and Sports Science Australia) within mental health 

treatment models, strengthening the argument for their inclusion within CAMHS models of care and 

other paediatric mental health settings. 
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CHAPTER SEVEN 
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Appendix A1. Supplementary Material S2.1. Database search example (Embase) 

 
 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 

of Gross Motor Development, TD = typically developing, USA = United States of America 

 

Appendix A2. Supplementary Material S2.2. Study details including outcome assessments and results 

Authors Year Location Study Design 

Participants 

Outcome 

Measures 
Results 

 

N  

N 
Age Diagnosis Comparison  Quality 

Physical Competence only (Body Composition, Motor Proficiency, Aerobic Fitness, Muscular Strength and Muscular Endurance)  

Alpaslan et 

al. 
2017 Turkey 

Cross-

sectional 

Quantitative 

40 30 8-12yrs 
ADHD (DSM-IV 

criteria) 

n=40 age and 

gender matched 

TD children  

Body 

Composition 

(BMI triceps, 

biceps & thigh 

skinfolds; 

Abdominal 

circumference)  

No significant 

differences between 

body composition of 

children with ADHD and 

TD children.  

NIH = Poor 

Bereket et 

al. 
2005 Turkey 

Cohort Study 

Quantitative 
72  6.5-10yrs 

ADHD (DSM-IV 

criteria) 

Normative data 

for Turkish 

Children  

Body 

Composition 

(BMI)  

BMI standard deviation 

scores are comparable to 

population data in 

children with ADHD not 

receiving medication. 

NIH = Poor 

Beyer  1999 USA 

Cross-

sectional 

Quantitative 

56 56 7-12yrs 

ADHD (DSM-IV 

criteria) 

Medicated 

n=56 males with 

learning 

disability (LD); 

IQ>70; 

Unmedicated 

Motor 

Proficiency 

(BOTMP Long 

Form)  

Bilateral coordination, 

visual-motor, strength 

and upper limb speed & 

dexterity poorer in boys 

with ADHD than boys 

with LD.  

NIH = Fair 

Brossard-

Racine et al. 
2012 Canada 

Intervention 

Quantitative 
49 39 6-11yrs 

ADHD (DSM-IV 

criteria) 

ADHD-C n=22 

ADHD-HI n=3 

ADHD-PI n=24 

MABC scores 

Motor 

Proficiency 

(MABC)  

73.5% presented with 

definite or borderline 

motor impairment.  

Hyperactive and 

inattentive behaviours 

both impact motor 

performance.  

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Cho et al. 2014 Korea 

Cross-

sectional 

Quantitative 

58 51 

6yr 5mo-

13yr 

7mo 

ADHD (DSM-IV 

criteria) 

n=70 TD 

children (56 

males).  

Motor 

Proficiency 

Strength   

(BOT-2) 

Children with ADHD 

experience greater 

movement and 

difficulties and lower 

strength than TD 

children (lower standard 

scores for fine motor 

control, manual 

coordination, body 

coordination, strength 

and agility, and total 

motor score). No age 

effect observed. 

NIH = Poor 

Choudhry et 

al. 
2013 Canada 

Cross-

sectional 

Quantitative 

284 210 6-12yrs 

ADHD (DSM-IV 

criteria). 

ADHD-C n=140 

ADHD-HI n=121 

ADHD-PI n=23 

Medication naive 

n=173 

 

Body 

Composition 

(BMI) 

'Motor Activity' 

(Actigraph)- 

undefined so not 

reported on  

40% of children with 

ADHD overweight or 

obese. 

BMI associated with 

lower SES. 

NIH = Fair 

Choudhry et 

al. 
2013b Canada 

Cross-

sectional 

Quantitative 

 

451 349 6-12yrs 

ADHD (DSM-IV 

criteria). 

ADHD-C n=238 

ADHD-HI n=45 

ADHD-PI n=168 

Medicated n=171 

 

Body 

Composition 

(BMI) 

2.1% underweight 

57.9% normal weight 

19.7% overweight 

20.3% obese 

NIH = Fair 

Curtin et al. 2005 USA 

Cross-

sectional 

Quantitative 

98 79 

2-18yrs  

(6-12yrs 

n=58) 

ADHD (DSM-IV 

criteria) 
 

Body 

Composition 

(BMI) 

Children with ADHD 

comparable to 

population norms for 

levels of at-risk-for-

overweight or 

overweight.  

Overweight is a problem 

for children with ADHD, 

just as it is for TD 

children.  

NIH = Poor 

Diez-Suarez 

et al. 
2017 Spain 

Cohort Study 

Quantitative 
342 274 

6-18yrs 

(6-12yrs 

n=249) 

ADHD (DSM-IV 

criteria) 

Not medicated at 

baseline 

 

Body 

Composition  

(BMI-standard 

deviation scores 

(SDS), weight-

SDS) 

Baseline weight and 

BMI SDS (0.34 & 0.35 

respectively) 

significantly higher than 

population norms. 

NIH = Poor 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Doyle et al. 1995 Australia 

Cross-

sectional 

Quantitative 

38 33 7-12yrs 

ADHD (DSM-III 

criteria) 

Medicated n=19 

BOTMP scores 

Motor 

Proficiency 

(BOTMP Short 

Form & parent 

report)  

5% 'below average' and 

13% ‘average’ scores 

according to BOTMP 

scores 

 

NIH = Poor 

Dubnov-

Raz et al. 
2010 Israel 

Cohort Study 

Quantitative 
275 200 

6-16yrs 

(mean 

10.4yrs±

2.4yrs) 

ADHD (DSM-IV 

criteria) 

Medicated n=140  

n=51 TD 

children from 

same population 

(92 males) 

(mean age 

significantly 

different) 

Body 

Composition 

(BMI, CDC Z-

scores)   

Prevalence of 

overweight (19%) & 

obesity (7%) lower in 

children with ADHD 

than local TD children 

and x 

and comparable to 

national and regional 

estimates of age matched 

children. 

NIH = Fair 

Dura-Trave 

et al. 
2012 Spain 

Cohort Study 

Quantitative 
187 129 

8.14yrs±

1.60yrs 

(at 

baseline) 

ADHD 

(DSM-IV criteria) 

ADHD-C n=158 

ADHD-PI n=29 

 

Body 

Composition 

(BMI) 

At diagnosis, mean 

weight of children with 

ADHD is lower than the 

mean expected for their 

age (0.697kg weight 

deficit, BMI z-score -

0.14±0.97) 

NIH = Fair 

Emck et al. 2011 Amsterdam 

Cross-

sectional 

Quantitative 

100 81 6-12yrs 

Emotional 

disorders n=17  

Behavioural 

disorders n=44  

PDD n=29 (DSM-

IV criteria) 

Total medicated 

n=36 

TGMD-2 and 

MOPER scores 

Motor 

Proficiency 

(TGMD-2) 

Fitness, speed & 

strength (Motor 

Performance 

Test, MOPER)  

Children with 

psychiatric disorders 

present with poor motor 

proficiency compared to 

normative population 

scores (approx. 3yr 

delay) and poor 

neuromotor & aerobic 

fitness. 

Children with emotional 

disorders demonstrate 

less impairment than 

children with 

behavioural disorders or 

PDD. 

NIH = Poor 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Emck et al. 2012 Amsterdam 

Cross-

sectional 

Quantitative 

40 32 7-12yrs 
Gross motor 

Difficulties 
NA 

Relationship 

between Motor 

Proficiency 

(TGMD-2) and 

psychiatric 

classifications  

Prevalence of psychiatric 

classifications 

significantly greater in 

children with gross 

motor difficulties than 

the general population 

(Total 65% vs 8-14%; 

anxiety 45% vs 3%, 

ADHD 15% vs 4%; 

'other disorder' 15%, no 

comparison). 

NIH = Poor 

Erez et al. 2004 Isreal 

Cross-

sectional 

Quantitative 

20 12 7-14yrs 

Anxiety disorders  

(DSM-IV criteria) 

Separation anxiety 

n=11  

Generalised 

anxiety disorder 

n=7 

PTSD n=1  

n=1 did not meet 

DSM-IV criteria 

n=20 TD 

children.  

Matched for age, 

gender, weight & 

height 

Motor 

Proficiency - 

Balance (author 

generated simple 

and complex 

static & dynamic 

balance tasks) 

Children with anxiety 

perform similarly to TD 

children on steady 

surfaces but experience 

balance difficulties 

under balance 

challenging conditions.  

NIH = Poor 

Fliers et al. 2013 Netherlands 

Cross-

sectional 

Quantitative 

372  

5-17yrs, 

Groups: 

5-9yrs, 

10-12yrs, 

13-17yrs 

ADHD-C (DSM-

IV criteria) 

n=90,017 

children from 

urban & rural 

areas in 

Netherlands 

collected 2002-

2004 

Body 

Composition 

(BMI)  

ADHD-C associated 

with increased BMI for 

males of all ages. Female 

relationships impacted 

by age: 5-9yrs with 

ADHD significantly 

lower rates of 

overweight or obesity; 

10-12yrs with ADHD 

significantly more likely 

to be overweight or 

obese. 

NIH = Fair 

Gilbert et 

al. 
2011 USA 

Cross-

sectional 

Quantitative 

51 30 8-12yrs 

ADHD Medication 

not taken 24-48hrs 

prior to testing 

n=52 age & 

gender matched 

TD children  

Motor 

Proficiency 

(Primary 

PANESS; 

Secondary 

MABC-2)  

Children with ADHD 

display greater levels of 

motor dysfunction than 

TD children. 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Goulardins 

et al. 
2013 Brazil 

Cross-

sectional 

Quantitative 

34 34 7-11yrs 

ADHD-C (DSM-

IV criteria) 

Medication naive 

n=32 age 

matched TD 

males recruited 

from local public 

schools 

Motor 

Proficiency 

(Motor 

Development 

Scale)  

Males with ADHD-C 

present motor 

performance difficulties 

when compared to TD 

children and perform at a 

significantly lower 

motor age than TD 

children. 

NIH = Poor 

Harvey & 

Reid 
1997 Canada 

Cross-

sectional 

Quantitative 

19 17 7-12yrs 

ADHD (DSM-III 

criteria) 

Medicated n=17 

Normative data 

available for 

each assessment 

item 

Motor 

Proficiency 

(TGMD)  

Body 

Composition 

(Height, weight, 

sum of 5 

skinfolds) 

Aerobic fitness 

(20m shuttle run) 

Flexibility (Sit & 

reach) 

Strength/ 

Endurance (Grip 

strength, push-

ups & sit-ups in 

60secs) 

Children with ADHD 

display FMS deficits and 

poor overall fitness 

(including body 

composition) compared 

to TD children; may be a 

complex interplay 

between gross motor 

performance and 

physical fitness.  

NIH = Poor 

Harvey et 

al. 
2007 Canada 

Randomised 

Controlled 

Trial 

22 20 
6.6-

12.5yrs 

ADHD (DSM-IV 

criteria) 

ADHD-C n=18 

ADHD-HI n=2 

ADHD-PI n=2 

Medicated n=9 

Medication naive 

n=13 

n=22 TD 

children (no 

history of major 

cognitive, 

behavioural, 

emotional or 

learning 

problems). 

Matched for age, 

gender & family 

income 

 

Motor 

Proficiency 

(TGMD-2) 

Mean motor 

performance scores for 

children with ADHD 

described as 'poor' to 

'very poor'; mean for TD 

children described as 

'average'.  

Locomotor and object 

control skills of children 

with ADHD (medicated 

& unmedicated) 

significantly lower than 

TD children.  

Cochrane 

Low risk  



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Hasnain et 

al.  
2008 USA 

Cross-

sectional 

Quantitative 

795 

Sub-

grou

p 

n= 

165 

121 6-11yrs 

DSM-IV criteria: 

Depressive 

disorders, anxiety 

disorders, bipolar, 

maladjustment 

disorders, 

psychotic features, 

impulsive 

behaviour  

National Health 

and Nutrition 

Education 

Survey 2003-

2004 

Body 

Composition 

(BMI) 

>50% of children with a 

major mental illness are 

overweight or obese and 

are in the top 15% of 

BMI ratings for their sex 

and height. 

Greater % of children 

with Major mental 

illness in high risk group 

than the general 

population.  

Findings may be 

explained by SES. 

NIH = Poor 

Hill et al. 2017 UK 

Cross-

sectional  

Quantitative 

98  6-14yrs 

Social & 

Emotional Mental 

Health difficulties  

n=34 

DCD n=30 

n=30 TD 

children 

Motor 

Proficiency 

(MABC-2) 

Greater level of motor 

impairment evident in 

children with SEMH 

difficulties than TD 

children (SEMH definite 

impairment N=13, 

SEMH borderline N=2, 

TD borderline or definite 

N=0) 

NIH = Poor 

Holtkamp et 

al. 
2004 Germany 

Cross-

sectional 

Quantitative 

97 97 
5.5-

14.7yrs 

ADHD-C (DSM-

IV criteria) 

Reference BMI 

data set 

including 17,147 

males aged 0-

18yrs 

Body 

Composition 

(BMI) 

Boys with ADHD +/- 

conduct disorder are 

significantly more likely 

to be overweight or 

obese than age-matched 

German children.  

NIH = Poor 

Iversen et 

al. 
2006 Norway 

Cross-

sectional 

Quantitative 

29 25 6yrs 

Severe behavioural 

& emotional 

problems 

(Teachers Report 

Form) 

n= 29 age and 

gender matched 

TD children 

Motor 

Proficiency 

(MABC, Teacher 

report across 

International 

Classification of 

Functioning 

levels of activity 

& participation 

→ DCD 

diagnosis 

according to 

DSM-IV criteria) 

Strong degree of co-

occurrence between 

motor coordination 

difficulties & severe 

behavioural and 

emotional problems in 

6yr old children (62.1% 

showed borderline or 

definite motor 

impairment vs 20.7% in 

comparison group; 

55.2%, N=16 met 

criteria for DCD, 

compared to 3.4%, N=1 

child in comparison 

group) 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Kaneko & 

Okamura 
2006 Japan 

Cross-

sectional 

Quantitative 

15 14 8-12yrs 
ADHD 

Medicated n=12 
MABC scores 

Motor 

Proficiency 

(MABC)  

9/15 children with 

ADHD displayed some 

degree of motor 

difficulty (definite or 

borderline motor 

difficulty). 

NIH = Poor 

Kadesjo et 

al. 
1998 Sweden 

Cross-

sectional 

Quantitative 

409 224 7yrs 

Assessed for 

diagnosis of 

ADHD (DSM-III 

criteria), deficits in 

attention, motor 

control & 

perception 

(DAMP), or DCD 

NA 

Motor 

Proficiency 

(Modified 

Neuro-

developmental 

Screening Test) 

Considerable overlap 

between attention 

deficits and motor 

clumsiness (47% of 

children with ADHD 

also met DCD criteria). 

NIH = Fair 

Kooistra et 

al. 
2009 Canada 

Cross-

sectional 

Quantitative 

47 31 7.2-11yrs 

ADHD (DSM-IV 

criteria).  

ADHD-C n=31 

ADHD-PI n=16 

Medicated n=43 

(24-hour washout 

period) 

n=30 children 

(17 males) with 

Fetal Alcohol 

Spectrum 

Disorder 

n=39 TD 

children (20 

males) 

Motor 

Proficiency 

(MABC; Clinical 

Observations of 

Motor & 

Postural Skills; 

balance 

perturbation test)  

Children with ADHD 

have difficulties 

performing both basic & 

complex motor skills as 

well as balance skills 

compared to clinically 

relevant norms and TD 

controls.  

NIH = Fair 

Kristensen 2000 Norway 

Cross-

sectional 

Quantitative 

54 22 

3.7-

16.8yrs 

(mean 

9.0yrs± 

3.4yrs) 

Selective mutism 

(SM) (DSM-IV 

criteria) 

n=108 age & 

gender matched 

children (44 

males) without a 

SM diagnosis. 

Developmental 

disorder n=14, 

communication 

disorder n=12, 

elimination 

disorder n=10, 

anxiety disorder 

N=8 

Motor 

Proficiency (Age 

adjusted motor 

tests - based on 

tests from 

Gillberg (1995), 

Osertesky (1936) 

and Touwen 

(1979)) 

DCD is a notable 

comorbidity for children 

with SM, with 

significantly higher 

ratings of DCD 

occurring in children 

with SM than control 

children (17% vs 1%).   

50% of children with 

SM had a history of 

motor delay. 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Kristensen 

& 

Torgersen 

2008 Norway 
Cross-

sectional 
29 16 11-12yrs 

Social anxiety 

disorder (SAD) 

n=23 children 

(16 males) with 

ADHD.  

n= 6 children (5 

males) with 

comorbid SAD 

& ADHD.  

n=44 children 

(19 males) with 

'other disorders' 

disorders (75% 

anxiety)  

n=48 TD 

children (19 

males).   

Motor 

Proficiency 

(MABC)  

Children with SAD 

demonstrated poorer 

performance on the 

MABC than TD 

children.  

SAD in children 

associated with deficits 

in gross motor 

performance (balance & 

coordination) that are 

similar to those of 

children with ADHD.  

Comorbid SAD and 

ADHD associated with 

deficits in balance 

compared to children 

with 'other disorders' 

Children with anxiety 

disorders other than 

SAD do not appear to 

experience motor 

difficulties.  

NIH = Fair 

Li et al. 2007 China 

Cross-

sectional 

Quantitative 

3886 1987 9-10yrs 

At risk of 

developing 

depressive 

symptoms 

(Children's 

Depression 

Inventory (CDI) 

scores):  

Males n= 332 

Females n= 180 

Included 

children not at 

risk of 

developing 

depressive 

symptoms 

Body 

Composition 

(BMI) 

Overweight and obese 

girls reported 

significantly higher CDI 

scores than normal 

weight girls - may be 

partially explained by 

body dissatisfaction. 

Overweight boys had 

significantly lower self-

esteem than normal 

weight boys. 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Lin et al. 2012 China 

Cross-

sectional 

Quantitative 

559 279 7-12yrs 

‘Possibly 

depressed' 

(Depression Scale 

for Children and 

Adolescents): 

n=100 

Included 

children not 

classified as 

'possibly 

depressed' 

Body 

Composition 

(BMI) 

Both overweight and 

underweight children 

with a low SES appear to 

be at greater risk for 

developing depression. 

Qualitative interaction 

between overweight and 

family SES in childhood 

depression. 

SES appears to be a 

confounding variable in 

the relationship between 

BMI and depression. 

NIH =Poor 

Lumeng et 

al. 
2003 USA 

Cohort Study 

Quantitative 
755 400 8-11yrs 

Clinically 

meaningful 

behavioural 

problems 

(Behavioural 

Problems Index):   

n=75 

Included 

children not 

meeting criteria 

for behavioural 

problems 

Body 

Composition 

(BMI) 

In a nationally 

representative sample, 

clinically meaningful 

behavior problems in 8- 

to 11-year-old children 

are independently 

associated with 

concurrent child 

overweight. Clinically 

meaningful behaviour 

problems increase the 

risk of becoming 

overweight 2 years later 

in normal-weight 

children. 

NIH = Good 

MacDonald 

et al. 
2017 Canada 

Cross-

sectional 

Quantitative 

217 112 

2-18yrs  

(6-12yrs 

approx. 

53%) 

Overweight and 

obese children 
NA 

Prevalence of 

mental health 

concerns in 

overweight/ 

obese children  

28% of 

overweight/obese 

children presented with a 

comorbid mental health 

disorder diagnosis 

(based on DSM-V 

criteria, diagnosis 

attained from medical 

reports).  

Anxiety N=26 (18%) 

ADHD N=24 (17%) 

Mood disorders N=14 

(10%) 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Mao et al 2014 Taiwan 

Cross-

sectional 

Quantitative 

20 18 

6yrs 

8mo-

12yrs 

4mo 

ADHD-C (DSM-

IV criteria) 

N=20 TD 

children (18 

males). Matched 

for age, height 

and weight 

Motor 

Proficiency - 

Balance 

(Mechanical 

horse Riding, 

MABC Balance 

Subscale, 

BOTMP Balance 

Subscale) 

Balance significantly 

better in TD children 

than children with 

ADHD-C. 

Children with ADHD-C 

have inconsistent 

dynamic balance 

patterns. 

NIH = Poor 

McGee et 

al. 
1985 NZ 

Cross-

sectional 

Quantitative 

63 63 7yrs 

Hyperactive n=18 

Aggressive-

hyperactive n=24 

Aggressive n=21 

(Child Scale A & 

B) 

n=426 TD males 

Body 

Composition 

(BMI, triceps & 

subscapular 

skinfolds, left 

arm mid-upper 

circumference) 

Hyperactive boys 

displayed significantly 

lower results for all 

measures of "body 

fatness" compared to 

average of remaining 

groups (aggressive-

hyperactive, aggressive 

only, TD). 

NIH = Poor 

Miyahara et 

al. 
2001 Germany 

Cross-

sectional 

Quantitative 

47 38 

Mean 

8.26yrs± 

1.25yrs 

Hyperactivity 

(German Child 

Psychiatry 

Textbook) 

MABC Scores 

Motor 

Proficiency 

(MABC) 

Between 35% and 55% 

of children diagnosed 

with hyperactivity across 

school, community and 

hospital samples have 

comorbid motor 

difficulties as 

determined by a Total 

MABC score <5th 

percentile. 

NIH = Poor 

Neto et al. 2015 Brazil 

Cross-

sectional 

Quantitative 

50 45 5-10yrs 

ADHD (DSM-IV 

criteria) 

All medication 

naive 

N=150 age & 

gender matcher 

TD children (130 

males). 

Motor 

Proficiency  

(Motor 

Development 

Scale) 

52% of children with 

ADHD display moderate 

and severe delays in 

motor skills, especially 

for balance.  

Children with ADHD 

display greater motor 

difficulties than TD 

children.  

Both TD children and 

ADHD have negative 

motor ages, however the 

age gap is more 

prominent in children 

with ADHD. 

NIH = Poor 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

O'Connor et 

al. 
2014 USA 

Intervention  

Quantitative 
98 72 

5.56- 

7.98yrs 

ADHD (DSM 

criteria) 

ADHD-C n=77 

ADHD-HI n=15 

ADHD-PI n=6 

Medicated n=19 

BOTMP scores 

Motor 

Proficiency  

(BOTMP) 

Prior to participating in 

an intensive behavioural 

modification program, 

children with ADHD 

displayed 'average' 

motor performance 

according to BOTMP 

results (baseline score 

intervention group 

50.46±10.96, control 

group 49.63±10.97).  

Kmet = 0.68 

Palácio et 

al. 
2016 Brazil 

Cross-

sectional 

Quantitative 

55 38 7-10yrs 

ADHD (DSM-IV 

criteria) 

ADHD-C n=31 

ADHD-PI n=22 

ADHD-HI n=2 

n=55 age and 

gender matched 

TD children  

Motor 

Proficiency 

(MABC-2) 

Children with ADHD 

twice as likely to 

experience borderline 

and severe motor 

difficulties than TD 

children, but median 

motor performance 

scores comparable 

between TD children and 

children with ADHD.  

Large effect size for 

differences in aiming 

and catching ability of 

children with ADHD and 

TD children. 

Balance skills appear 

most impaired in 

children with ADHD.  

NIH = Poor 

Papadopo-

lous et al. 
2013 Australia 

Cross-

sectional 

Quantitative 

16 16 

7-14yrs 

(mean 

10yrs 

7mo 

±1yr 

10mo) 

ADHD-C (DSM-

IV criteria) 

n=16 TD boys. 

Matched for age, 

gender, IQ, 

verbal 

comprehension 

and perceptual 

reasoning 

Motor Proficienc 

(MABC-2)y  

Children with ADHD-C 

do not display motor 

deficits compared to TD 

children. 

Higher levels of 

inattention are 

significantly related to 

poorer motor 

performance. 

Hyperactivity and 

impulsivity do not 

impact motor skill 

performance.  

NIH = Poor 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Pauli-Pott et 

al. 
2014 Germany 

Cross-

sectional 

Quantitative 

257 209 6-12yrs 

ICD-10:  

ADHD n=144  

Hyperkinetic 

Conduct Disorder 

n=63  

Conduct Disorder 

or ODD n=50 

n=103 children 

(62 males) with 

adjustment 

disorder. Groups 

differed for 

gender and age 

Body 

Composition  

(BMI) 

No difference between 

BMI-standard deviation 

scores between children 

with adjustment disorder 

and normative data. 

Children with ODD or 

conduct disorder have 

the highest body weight 

and highest rates of 

obesity, irrespective of 

ADHD indicating a link 

between ODD or 

conduct disorder and 

obesity but not ADHD 

and obesity. 

Association between 

ADHD and obesity not 

significant.  

NIH = Fair 

Piek et al. 1999 Australia 

Cross-

sectional 

Quantitative 

32 32 

8yrs 

7mo- 

11yrs 

7mo 

ADHD (Australian 

Disruptive 

Behaviour Scale) 

ADHD-C n=16 

Medicated n=8  

ADHD-PI n=16 

Medicated n=0 

n=16 TD males 

Matched within 

6mo of age 

Motor 

Proficiency  

(MABC) 

Boys with ADHD 

display greater 

movement impairments 

than TD boys. 

Boys with ADHD-C 

have significantly poorer 

balance than boys with 

ADHD-PI and TD boys. 

Inattentive 

symptomology biggest 

predictor of movement 

ability. 

NIH = Fair 

Pitcher et 

al. 
2002 Australia 

Cross-

sectional 

Quantitative 

143 143 7-12yrs 

ADHD (Australian 

Disruptive 

Behaviour Scale)  

ADHD-PI n=50 

ADHD-HI n=16 

ADHD-C n=38 

 n=39 males with 

minimal ADHD 

symptomology, 

minimal birth 

complaints and 

no serious 

developmental or 

mental 

difficulties. 

Equivalent SES 

Motor 

Proficiency  

(MABC) 

>50% of children with 

ADHD have comorbid 

DCD (according to 

MABC performance). 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Pitcher et 

al. 
2003 Australia 

Cross-

sectional 

Quantitative 

104 104 

7yrs 

8mo-

12yrs 

11mo 

ADHD-C n=38 

ADHD-HI n=16 

ADHD-PI n=50 

(Revised Conners 

Parent Rating 

Scale & the 

Australian 

Disruptive 

Behaviours Scale)  

 

n=39 boys with 

minimal ADHD 

symptomatology 

(<3 ADHD 

symptoms), 

minimal pre or 

post birth 

complications, 

no serious 

previous or 

existing 

developmental 

and/or 

intellectual 

disabilities 

Motor 

Proficiency 

(MABC)  

Motor problems are a 

shared feature of all 

ADHD subtypes.  

50% of children with 

each subtype of ADHD 

displayed motor 

problems compared to 

20% of children in the 

comparison group. 

NIH = Poor 

Poblano et 

al. 
2014 Mexico 

Cross-

sectional 

Quantitative 

 

19 16 7-12yrs 

ADHD (American 

Psychiatry Society 

Guidelines) 

ADHD-C n=9 

ADHD-I n=5 

ADHD-HI n=5 

n=19 age and 

gender matched 

TD children 

from the same 

schools.  

Motor 

Proficiency 

(BOTMP)  

Children with ADHD 

displayed a wider range 

of motor alterations than 

TD children.  

Children with ADHD-HI 

and ADHD-C i.e. 

subtypes with 

hyperactivity, displayed 

a greater frequency of 

motor alterations than 

children with ADHD-I 

i.e. attention deficit 

without hyperactivity.  

NIH = Fair 

Skirbekk et 

al. 
2012 Norway 

Cross-

sectional 

Quantitative 

141 69 7-13yrs 

DSM-IV criteria: 

Anxiety disorders 

(AnxD) n=41 

ADHD n=39 

Comorbid 

ADHD+AnxD 

n=25 

IQ all >70 

n=36 TD 

children (31 

males; 

convenience 

sample) 

IQ all >70 

Motor 

Proficiency 

(MABC-2)  

Children with AnxD 

display significantly 

greater motor 

impairment compared to 

TD children after 

adjusting for IQ and 

gender distribution. 

Children with AnxD 

exhibit similar a profile 

of motor impairment to 

other clinical groups. 

Substantial motor 

problems are frequent in 

children with AnxDs. 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Spencer et 

al. 
2006 USA 

Cohort Study 

Quantitative 
178 149 6-13yrs ADHD NA 

Body 

Composition 

(BMI Z-scores, 

weight Z-scores) 

Baseline weight Z-score 

of 0.163 and BMI Z-

score of 0.230 indicate 

that children with 

ADHD (prior to 

medication use) are 

slightly heavier than 

expected for their age 

NIH = Fair 

Tseng et al. 2004 Taiwan 

Cross-

sectional 

Quantitative 

42 63 6-11yrs 

ADHD-C (DSM-

IV criteria) 

Average or above 

IQ 

n=42 TD 

children (age and 

gender matched). 

No known 

physical, sensory 

or psychiatric 

deficits or 

illnesses; 

comparable IQ 

and SES 

Motor 

Proficiency 

Strength  

(BOTMP) 

Children with ADHD 

perform poorer on tests 

of gross motor skills 

than TD children, 

significantly so in 

balance tasks.  

No significant 

differences in running 

speed and agility, and 

bilateral coordination 

between children with 

ADHD-C and TD 

children. 

Sustained attention, 

impulse control and 

hyperactivity levels 

strong predictors of 

motor performance. 

NIH = Fair 

Tsui et al. 2016 Hong Kong 

Cross-

sectional 

Quantitative 

95 63 6-9yrs 
ADHD (DSM-IV 

criteria) 
MABC Scores 

Motor 

Proficiency  

(MABC-2) 

15.8% of children with 

ADHD had borderline 

motor problems and 

17.9% had definite 

motor problems.  

Estimated 1/3 of 

participants had 

comorbid DCD.  

Motor problems of 

children in Hong Kong 

with ADHD comparable 

to other countries. 

NIH = Poor 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

van 

Egmond-

Frolich et 

al. 

2012 
Austria & 

Germany 

Cross-

sectional 

Quantitative 

1115

9 
 

6-17yrs 

6-13yrs 

N=3046 

Clinical ADHD 

symptomology 

n=837 

Borderline ADHD 

symptomology 

n=636 

(Strength & 

Difficulties 

Questionnaire) 

No ADHD 

symptomology 

n=9686 

Body 

Composition 

(BMI) 

Overall and in particular 

in boys and in 6-12 year-

old girls, ADHD 

symptoms are not causal 

for overweight and 

obesity 

NIH = Poor 

Verret et al. 2010 France 

Cross-

sectional 

Quantitative 

70 70 7-12yrs 

ADHD (DSM-IV 

criteria) 

ADHD-C n=64 

ADHD-HI n=4 

Medicated n=24 

Unmedicated n=19 

n=24 TD males 

Motor 

proficiency 

(TGMD-2) 

Aerobic Fitness 

(Bruce protocol 

& shuttle run 

test) 

Body 

Composition 

(BMI, skinfolds 

→ fat %) 

Flexibility (sit & 

reach test) 

Muscular 

Endurance (max 

no push-ups, & 

sit-ups in 60s) 

Children with ADHD 

presented with 

comparable fitness to TD 

children. 

47% of children with 

ADHD displayed 

definite or borderline 

motor problems 

compared to 21% of TD 

children. 

BMI of children with 

ADHD (unmedicated) 

and TD children 

comparable. Children 

with ADHD (medicated) 

had a significantly lower 

BMI than children with 

ADHD (unmedicated) 

and TD children. 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Wang et al. 2011 Taiwan 

Cross-

sectional 

Quantitative 

25 19 
4.6-

8.6yrs 

ADHD (DSM-IV 

criteria) 

ADHD-C n=13 

ADHD-HI n=4 

ADHD-PI n=25 

n=24 TD 

children (18 

males) matched 

for age 

Motor 

Proficiency 

(MABC)  

36% of children with 

ADHD demonstrated 

definite motor 

impairment and 28% 

demonstrated borderline 

motor impairment, 

compared to no 

impairment in TD 

children.  

Comorbid motor 

impairment evident 

across manual dexterity, 

ball skills and balance 

tests in children with 

ADHD. 

No differences in motor 

performance between 

subtypes of ADHD. 

NIH = Poor 

Waring & 

Lapane 
2008 USA 

Cross-

sectional 

Quantitative 

5680 4107 5-17yrs 

ADHD/ADD  

Medicated n=3249 

n=3050 aged 5-

12yrs 

(Parent report 'yes' 

to child receiving 

diagnosis) 

n=57204 

children without 

ADHD/ADD 

(28030 males) 

n=34151 aged 5-

12yrs 

Comorbidities: 

Depression or 

anxiety n=1773 

Body 

Composition  

(BMI, based on 

parent reported 

height and 

weight) 

ADHD and medication 

use associated with 

weight status 

independent of the 

effects of gender, age, 

race/ethnicity, SES or 

depression & anxiety. 

Children & adolescents 

with ADHD/ADD 

(unmedicated) are at 

increased risk for 

overweight, and those 

with ADD/ADHD 

(medicated) are more 

likely to be underweight 

than children and 

adolescents without 

ADHD/ADD. 

NIH = Poor 

Watemberg 

et al.  
2007 Isreal 

Cross-

sectional 

Quantitative 

96 81 6-12yrs 
ADHD (DSM-IV 

criteria)  
MABC scores 

Motor 

Proficiency 

(MABC)  

Approximately 50% of 

children with ADHD are 

likely to have comorbid 

DCD.  

DCD significantly more 

prevalent among 

ADHD-PI and ADHD-C 

subtypes. 

NIH = Poor 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Wojnar et 

al. 
2010 USA 

Cross-

sectional 

Quantitative 

72 32 8-17yrs 

Unipolar 

Nonpsychotic 

single or recurrent 

MDD 

Unmedicated for 

4-weeks 

N=32 TD 

children (21 

males), matched 

for age 

Body 

Composition 

(BMI) 

No differences in the 

BMI of children with 

MDD and TD children.  

NIH = Fair 

Yang et al. 2013 China 

Cross-

sectional 

Quantitative 

158 123 

Age 

6-16.6 

years 

6-11yrs 

N=137  

ADHD (DSM-IV 

criteria) 

ADHD-C n=45 

ADHD-HI n=33 

ADHD-PI n=80 

 

Body 

Composition 

(BMI) 

Children with ADHD 

display higher 

prevalence of 

overweight/obesity, and 

higher prevalence of 

underweight than 

population estimates.  

Overweight more 

common in pubertal 

children and children 

with ADHD-C 

NIH = Fair 

Daily Behaviour  

Holton & 

Nigg 
2016 USA 

Cross-sectional 

Quantitative 
184 131 7-11yrs 

ADHD (DSM-IV 

criteria) 

ADHD-C n=131 

ADHD-HI n=7 

ADHD-PI n=46 

n=104 TD 

children (60 

males)  

PA Levels & 

Screen Time 

(Lifestyle 

Questionnaire) 

48% of children with 

ADHD compared to 

35% of TD children 

reported ≥ 2 hours of 

screen time on an 

average school day 

(significant difference) 

Children with ADHD 

spent less time being 

physically active/week 

than TD children 

(p=0.07) and spent 

significantly less months 

per year participating in 

competitive sports 

NIH = Fair 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Kremer et 

al. 
2014 Australia 

Cross-sectional 

Quantitative 
8029 3852 

10-14yrs  

10-11yrs 

N=3718 

Depressive 

symptoms (Short 

Mood and Feelings 

Questionnaire) 

n=2650 

symptomatic 

Included 

children not 

classified as 

symptomatic 

PA Levels 

(Adapted version 

of Communities 

that Care Youth 

Survey) 

Symptomatic children 

significantly less likely 

to be active. 

Greater levels of school-

time PA associated with 

less depressive 

symptoms. 

No interactive effect for 

meeting guidelines for 

PA and/or screen time 

on depressive symptoms.  

NIH = Fair 

Ptacek et al. 2014 Prague 
Cross-sectional 

Quantitative 
100 100 6-12yrs 

Parents of children 

with ADHD 

(DSM-IV criteria, 

unmedicated) 

n=100 parents of 

males aged 6-

12yrs without 

ADHD 

PA Levels & 

Screen time 

(Parent 

Interview) 

 

Children with ADHD 

engaged in 6 hours/week 

of PA compared to boys 

without ADHD who 

engaged in 8 

hours/week. 

Boys with ADHD spent 

significantly more time 

watching TV or on the 

computer than TD boys. 

NIH = Poor 

Tong et al. 2016 China 
Cross-sectional 

Quantitative 
785 409 9-13yrs 

ADHD symptoms 

n=82 (parent 

completion of the 

ADHD Rating 

Scale-IV) 

Included 

children not 

displayed ADHD 

symptoms 

PA Levels & 

Screen Time 

(Child self-report 

- survey 

questions) 

 

ADHD symptoms not 

associated with PA 

Levels. 

ADHD symptoms not 

associated with screen 

time once demographic 

variables controlled for 

(gender, age, parents 

age, parent’s education 

levels, household 

income). 

Increased screen time 

did not impact PA levels. 

NIH = Fair 

 

            



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Multiple Domains 

Alghadir et 

al. 
2016 Egypt 

Cross-sectional 

Quantitative 
150  

7-18yrs 

Sub-

group 

N=65  

7-11yrs 

Mild depression 

n=11 

Moderate 

depression n=8 

Severe depression 

n=6 

(Children's 

Depression 

Inventory) 

IQ>70 

Included 

children not 

classified as 

symptomatic 

Body 

Composition 

(BMI) 

Leisure-time PA 

Levels (LTPA; 

Questionnaire 

results converted 

into metabolic 

equivalents) 

No significant 

association between 

depression & LTPA 

levels in children aged 7-

11yrs. Depressive scores 

correlated to increased 

BMI, waist-hip ratio, PA 

(and other biomarkers). 

NIH = Good 

Bowling et 

al. 
2017 USA 

Cohort Study 

Quantitative 
8250 4118 

Mean at 

baseline 

11.2yrs±

0.4yrs 

ADHD 

Unmedicated 

n=270 

ADHD Medicated 

n=380 

Remainder of 

included children 

(n=7600, 3648 

males) 

Body 

Composition  

(BMI) 

PA Levels 

(Parent report 

24-hour recall) 

No differences in BMI 

scores of children 

without ADHD and 

those with ADHD 

(unmedicated) age 10-

12yrs.  

Children with ADHD 

(medicated) have a 

significantly lower BMI 

than children with 

ADHD (unmedicated) 

and children without 

ADHD.  

No significant 

differences in PA levels 

across all groups. 

NIH = Good 

Ekornas et 

al. 
2010 Norway 

Cross-sectional 

Quantitative 
27 15 8-11yrs 

Anxiety disorder 

Specific phobias 

n=15, 

Social phobias n=7 

Generalised 

anxiety disorder 

n=3, separation 

anxiety N=2 

 n=27 TD 

children. 

Matched for age, 

gender and IQ 

Motor 

Proficiency 

(MABC). 

Motivation & 

Confidence 

(Pictorial scale of 

perceived 

competence and 

social 

acceptance) 

Anxious boys at more 

risk of having coexisting 

motor problems.  

High frequency of poor 

self-perceived 

competence (across all 

domains) in children 

with an anxiety disorder.  

Boys with anxiety may 

have difficulties in 

recognising their level of 

motor ability. 

NIH = Poor 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Harvey et 

al. 
2009 Canada 

Cross-sectional 

Quantitative & 

Qualitative 

6 6 9-12.5yrs 
ADHD (DSM-IV 

criteria) 

n=6 age and race 

matched TD 

boys 

Motor 

Proficiency 

(TGMD-2) 

Physical activity 

experiences 

(semi-structured 

interview) 

Boys with ADHD not as 

proficient movers as TD 

boys. 

Boys with ADHD 

demonstrate a superficial 

understanding of 

movement & sport skills 

compared to TD boys. 

Intense feelings of 

inability and ridicule 

present for boys with 

ADHD. 

Summary: ADHD and 

TD boys experience PA 

& regulate PA 

involvement differently. 

NIH = Poor 

Joung-Sook 

et al. 
2017 Korea 

Cross-sectional 

Quantitative 
352 157 

Mean 

11.90yrs

±0.72yrs 

ADHD n=18 (11 

males, parent 

completed 

Strength and 

Difficulties 

Questionnaire) 

Remainder of 

included children 

(n=334) 

Body 

Composition 

(BMI) 

Sedentary Levels 

(Parent 

completed 

Questionnaire) 

ADHD symptoms 

significantly associated 

with uncontrolled eating 

and screen time, and 

with BMI z-scores for 

both males and females.  

Males: No direct effect 

of ADHD symptoms on 

BMI (medicated by 

uncontrolled eating).  

Females: Uncontrolled 

eating acted as a partial 

mediator with ADHD 

symptoms directly 

affecting this 

relationship.  

NIH = Poor 



ADD = attention deficit disorder, ADHD = attention deficit hyperactivity disorder, ADHD-C = ADHD combined type, ADHD-HI = ADHD hyperactive impulsive type, ADHD-PI = ADHD primarily inattentive type, BMI = body mass index, 

BOTMP = Bruininks-Oseretsky Test of Motor Proficiency, DCD = Developmental Coordination Disorder, DSM = Diagnostic and Statistical Manual of Mental Disorders, FMS = fundamental movement skills, ICD = International Statistical 

Classification of Diseases and Related Health Problems, MABC = Movement Assessment Battery for Children, MDD = major depressive disorder, MHD = mental health disorder, NIH = National Institutes of Health, ODD = oppositional 

defiant disorder, PA = physical activity, PANESS = The Physical and Neurological Examination for Soft Signs, PDD = pervasive developmental disorder, PTSD = post-traumatic stress disorder, SES = socio-economic status, TGMD = Test 
of Gross Motor Development, TD = typically developing, USA = United States of America 

Pires et al. 2015 Brazil 
Cross-sectional 

Quantitative 
65 30 6-12yrs 

DSM-IV criteria:  

separation anxiety 

n=54, 

social anxiety 

disorder n=19, 

generalised anxiety 

disorder n=52, 

agoraphobia n=17 

Previous 

research on 

Brazilian 

samples 

Body 

Composition 

(BMI% body fat 

- Conicity index) 

PA Levels (Self-

report 24-hour 

PA recall) 

 

Excess body fat more 

common in females. 

50% of children with 

anxiety active or very 

active (compared to 

36.3% of TD children as 

found by previous 

National Health Survey).  

50% of children with 

anxiety overweight 

(compared to 22.1% 

reported by previous 

research).  

NIH = Poor 

Shum et al. 2009 
Hong 

Kong 

Cross-sectional 

Quantitative 
43 28 6-12yrs 

ADHD-C (DSM-

IV criteria) 

n=50 TD 

children, age and 

gender matched. 

Comparable 

demographics 

and PA levels  

Motor 

Proficiency 

(Sensory 

organisation test 

- Balance). 

Secondary 

Body 

Composition 

(height, weight) 

PA levels (parent 

report - 

interview) 

Children with ADHD-C 

have significantly poorer 

balance than TD children 

especially during more 

challenging balance 

tasks (when sensory 

information from one 

system is removed or 

distorted). 

No significant 

differences in height, 

weight or parent reported 

PA between children 

with ADHD and TD 

children. 

NIH = Poor 

Zahl et al. 2017 Norway 
Cohort Study 

Quantitative 
799   

Assessed 6yrs, 

8yrs & 10yrs for 

psychiatric 

disorders.  

MDD (DSM-IV 

criteria):  

6yrs = 0.3% 

8yrs = 0.4% 

10yrs = ? 

 

Body 

Composition  

(BMI) 

PA levels 

(Actigraph) 

MDD symptoms are 

negatively correlated 

with moderate-vigorous 

PA but not related to 

sedentary time.  

Children (6yrs) with 

higher levels of anxiety 

participate in more 

moderate-vigorous PA. 

Children (6yrs) with 

more ADHD symptoms 

engage in less sedentary 

behaviour. 

NIH = Good 
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Appendix A3. Supplementary Material S3.1. Activity participation chart 

At school everyday  

After school everyday  

At school a couple of times a 

week 

 

After school a couple of times 

a week 

 

On the weekend  

During school holidays  

Never  
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Activity Options 

 

 

 

  

 

   

  

 

 

 

 

 
  

 

 

 

  

 

 

  

 

 
 

 

 

 

Others? 
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Appendix A4. Supplementary Material S3.2. Visual analogue scale 

Playing with others: 

Friends 

 

Playing with others: 

Don’t know 

 

Throwing & 

catching 

 

Kicking 

 

Jumping & hopping 

 

Running around 

and keeping up with 

other kids 

 

Following the rules 

 

Competitive games 

 

Easy Ok Hard 

Easy Ok Hard 

Easy Ok Hard 

Easy Ok Hard 

Easy Ok Hard 

Easy Ok Hard 

Easy Ok Hard 

Easy Ok Hard 
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Appendix A5. Supplementary Material S3.3. Semi-structured interview guide – children   

Introduction: During this session, I’d like to talk with you about physical activity. There are no right 

or wrong answers to the questions I am going to ask you. I’d just like to know what you know and 

what you do. It’s ok if you don’t understand anything, please just let me know and I can try to explain 

it to you differently. If you have any questions at any time, please ask. 

 

1. First, we are going to complete the A3 sheet. This sheet asks you to place the flash cards in 

the row that relates to how often you do each activity.  

2. While completing sheet: 

a. Can you please tell me what you think physical activity is? (Asking to obtain 

confirmation that everyone is on the same page regarding PA. Finish question with – 

“Physical activity is anything where the body is moving – relate back to flash cards 

for examples, and ensure each child understands before moving on”) 

3. Following completion of sheet:  

a. Please choose your favourite 3 activities. You may not like 3, if not, just pick your 

favourite one or favourite two) 

i. What do you like about these activities?  

ii. Who do you do these things with? 

iii. Would you like to do them more often?  If appropriate – What stops you 

being able to do more?  

b. Now, can you please choose your 3 least favourite activities 

i. What don’t you like about these activities?  

4. How does physical activity make you feel? 

a. Encourage kids to draw this on a piece of paper 

b. Can you please explain to me why you have drawn…  

5. Ask only if haven’t gathered this information from questions above: We can be physically 

active on our own, with our family, in a small group of 3-4 people, or in a bigger group, like 

a football or netball team.  

a. Which is your favourite (on own, with family, in a small group, in a big group or 

team) 

b. Which is your least favourite?  

c. Can you please explain your answer to me? 

6. Do you think it is important to be active? 

a. Why?  

7. Are there times when you would really like to be active? 

If prompts are required: 

i. In the morning? 

ii. At school 

iii. After school 

iv. On the weekend? 

b. What is it that makes you feel this way? 

c. Can you please tell me about these times? 

8. Are there times when you really don’t want to be active? 

a. Can you please tell me about these times? 
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9. I am going to say a few things about being physically active. I have given you a scale with 

easy at one and, and hard at the others end. On this scale, can you please tell me if you find 

them easy or hard or somewhere in the middle 

a. Playing with others 

b. Skills (e.g., catching, throwing, running, kicking) 

c. Fitness (Explain as necessary) 

d. Following the rules 

e. Competitive environment 

f. Can you please tell me more about your responses to (a, b, c, d, & e)?  

g. Can you think of anything else that you find easy when you are active? 

i. Hard?  

10. Looking at the scale (1-10 confident vs not confident) how confident are you that you can be 

active? 

a. What is it that makes you feel this way? 

b. What might help you to feel more confident? 

11. Do the people in your family do much physical activity? Do you think your family is active? 

a. Parents/Guardians? 

b. Siblings? 

c. What do they do? 

d. Are they good at sport or being active? 

12. Role models are people that we have seen do things that we would like to be like one day. 

Do you have any physical activity role models? 

a. Sport players? 

b. TV (e.g., Ninja warrior?) 

c. Characters in movies? 

d. At home? 
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Appendix A6. Supplementary Material S3.4. Semi-structured interview guide – parents/guardians  

Introduction: We are going to break this session into 2 parts. During the first part, I would like you 

to think about yourself, and answer the questions in terms of what you do, and how you feel. During 

the second part, I would like you to answer the questions as they relate to your child.  

There are no right or wrong answers to these questions. Please answer the questions as honestly as 

you can. This is a safe space for discussing anything that comes to mind when I ask each question.  

Part 1 

1. When you hear the term ‘physical activity’, what do you it is that people are referring to?  

2. I would like you to consider now the things that you do to be physically active… 

a. Consistently? (every week) 

b. Inconsistently? (every now and then) 

c. During a good week? 

d. During a not so good week?  

e. What encourages you to do these things? 

f. Who do you do these activities with?  

g. Where do you do these activities? 

3. How do you feel about being physically active? 

a. Is it important to you? 

4. Considering all possibilities, what would you like your week to look like in terms of being 

physically active? 

a. Would you like to do more? 

b. Who would you like to participate with? 

c. If applicable: What limits or stops you from being able to participate in the week 

you have just described?  

5. What could encourage you to be more active?  

a. Who (if anyone) could/would encourage you?  

6. What could help you to feel more motivated to be active?  

a. Who could help?  

Part 2 

1. I would like you to consider now the things that your child does to be physically active… 

a. Consistently? (every week) 

b. Inconsistently? (every now and then) 

c. During a good week? 

d. During a not so good week?  

e. Who do they participate with? 

f. What are the factors that you feel may influence this participation 

2. I would like to learn a little about the physical and developmental history of your child, if 

you wouldn’t mind sharing 

a. What was your child like as a baby?  

i. Active, Inactive? 

b. As a Toddler? 

c. Did they experience any physical conditions that may have affected their ability to 

be active?  

d. Did their behaviour have any impacts on any of the above? Or Now?  
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3. How important do you think physical activity is for your child? 

a. What is it that makes you feel this way?  

4. How confident are you that you could encourage others e.g. your child to be active? 

a. What is it that makes you feel this way? 

b. In cases that confidence is low – What could help you to feel more confident?  
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Appendix A7. Supplementary Material S3.5. Additional meaning units – physical activity experiences 

Themes Example Meaning Units 

Social(dis)connect ‘we did do tennis, Mary would’ve been year one, so six when she was doing it, and that was a small group, but this was when 

she was not feeling good about herself, and something could go wrong, or she’d perceive herself as doing the wrong thing 

and she’d be on the ground crying. It was really hard on her. So, we obviously stopped her doing that as well. But I think if 

she went back and did that now it’d be completely different, and she’d get a little more out of it.’ Kaitlyn (Mo) 

‘I find that, maybe finding a sport [for my son] that has no other team players [is the best option], which is, it's sad because I 

feel like he needs to work on, you know, his social skills. But I find that he has so many triggers’ Maddi (Mo) 

‘[My son] has just signed up again with the Auskick team again, but a different team, and it’s just at the footy oval we practice 

on… it’s not too much stress on the kids, so it’s purely fun. So he’s looking forward to that… he’ll be one of the older kids 

and it’s all kids that he’s in class with or he knows, like their brothers… [so] he just feels more confident, like he spends all 

day with these kids, so just playing another game of football with them isn’t that bad’ Sophie (Mo) 

‘[my son’s] still got a bit of the old difficulties that he had with the previous school. Um, ah didn't play with the boys a whole 

lot and found, ‘cause he'd be quite rough, and just not know his own strength and his ability. And so then [my son] used to 

play with the girls a lot more. He had a core group of girls that would, not that he would be rough with them, but just be 

playing hide and seek or just sort of, you know, year three kids games. But then they would have too much of him because 

he'd be right up in their face’ Tony (Fa) 

‘I find it quite annoying, when other people make the rules… you just don't really get to say what you want really’ Emma 

(child) 

‘I don’t like following them’ Reagan (child) 

‘[my grandson] doesn't even comprehend that there are any rules, I don't think’ Katie (GMo) 

‘I really liked soccer… but then [one kid] started bullying me, so then [my old best friend] started bullying me… which 

sucked. He was still bullying me last year.’ Oscar (child) 
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Movement skills, 

performance pressures 

and resilience 

‘when I was in year one, I played [football] but now I don't… I didn't like it ‘cause I was clumsy at it’ Mary (child) 

‘I'm not really good at footy… I wanted to go for rugby but it’s pretty much like AFL.’ Robert (child) 

‘[My daughter] refuses to, uh, participate in sport class. I don't know if it's just because she's never participated and she's 

always had these negative, uh I guess perspective on things that she now because she has delayed that. It's just affected her 

confidence, which I find [my daughter] does often. And, but once she gets over that hurdle, I know she would enjoy sport 

class. And just recently she's actually stopped, and she's looked at her class participating in sport and she wants to engage 

herself. But she's just, I don't know, she's still reluctant to do so. And I don't know why that is because she's not one to, I mean 

you can't tell her to stop running ‘cause she'll still run’ Judy (Mo) 

‘[my son] will cheat if he needs to… if things don’t go his way, he can go from zero to 12, in seconds to minutes and become 

quite moody, or just walk off and do his own thing. So, his aggression and anger aren’t normally directed at anybody, it’s 

normally internal, or he would just yell and shout or swear, or just walk off.’ Leah (Mo) 

‘we’ve tried swimming, but because James couldn’t get higher on the swimming lessons, because he just couldn’t master that 

frog kick… He had it, but when it came to the assessments, he just messed around and played and didn’t have it. He knew he 

was being assessed. So, because there’s someone standing at the end of swimming lane looking down on him watching his 

every stroke, all of a sudden, he went from swimming perfectly backwards and forwards, to jumping and splashing and rolly-

pollying, and sitting under the water instantly, every time. Every time we got to that point, and he was being assessed, he 

never passed. So, then he just goes ‘I don’t want to go anymore’’ Sophie (Mo) 

Desire to experience 

success and 

enjoyment 

‘[my son’s] done some sports carnivals school. He likes getting his ribbons and stuff like that’ Annie (Mo) 

‘I do a lot of soccer but I want to do more…Because I want to like get in the World Cup. I want to be good at Soccer’ Edward 

(child) 

‘[AFL is] a good game because you get lots of trophies, and people, you get to have, and also people will be nice to you. And 

it's, it's quite, it's quite fun. It's really fun’ Aiden (child) 

‘sometimes I do my workout…it’s good for me…I can feel the stretches’ Elijah (child) 

‘[my son’s] not doing it just for fun, he will not do any of that. (Imitating son) “I play football so I get a medal at the end of 

the season”’ Josie (Mo)  

Need for support and 

appropriately tailored 

programs 

‘what I think we still need is a flexible, program like gymnastics or whatever, cause if she doesn't want to do it then it's not a 

big deal’ Kaitlyn (Mo) 
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‘[my son] wants to do basketball this year, but I'm holding off until [my other kids] aren't doing sports so I can fully help him 

somehow, a bit more …I think mostly [my son's] physical activity would be just family stuff. We go, on the weekends we try 

and do, have an adventure. We go to the bush or somewhere and get wet in a um, you know, creek or something, climb a tree 

or, run around out there…they don't have to fit into, you don't have to worry about what other people are thinking about you, 

you're kind of out there and they can run a muck it's good, we like that’ Stephanie (Mo) 

‘I used to take the boys down to the tennis courts where we used to play tennis and things. But it's really hard for me to take 

the kids out in public because of how they are. We get a lot of looks, that’s all. So, it’s kind of a bit off-putting to take them 

out. They haven’t played any sports this year, it’s been too hard with their behaviour’ Maddi (Mo) 

‘we haven't gone to [the local sporting holiday program venue]… for a while, but when [our son] did go there and it was 

probably in year three and just too many different variations, too many different instructors and then, they can be loud and 

noisy and then you've got all the outside people’ Kate (Mo) & Alex (Fa) 

‘in the under-croft area [where they do physical education], it echoes really badly, and it gets so noisy, that's really all part of 

the problem as well, isn't it, it's so noisy in there. Yet after school, with [our grandson’s friend] and her dad, they often get the 

tennis rackets out… or badminton, they'll play there for ages and ages, just with these couple of kids he's comfortable with’ 

Jean (GMo) & Keith (GFa) 

‘pretty much because [martial arts is] such a controlled environment by the Sensei's, [my son] didn't like that…. he doesn't 

like being told what to do. So pretty much he was kicked out’ Maddi (Mo)  

Note: Fa = Father; GFa = Grandfather; GMo = Grandmother; Mo = Mother  
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Appendix A8. Supplementary Material S4.1. Example Fit for Play weekly lesson plan 
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Appendix A9. Supplementary Material S4.2. Example Fit for Play weekly session note 

 

  



 192 

 

  



 193 

Appendix A10. Supplementary Material S4.3. Individual participant details feasibility study 

Child Sex Age Diagnosis MABC (Total) 

Older Cohort 

Dane  Male 11y8mo 
Mixed anxiety and depressive 

disorder 
NC 

Edward  Male 10y10mo GAD, Specific Phobias, Vocal Tics 63rd percentile 

Gemma Female 9y5mo GAD, OCD NC 

Louie  Male 10y11mo PTSD, SAD 16th percentile 

Oscar  Male 11y0mo GAD, OCD, SAD 63rd percentile 

Richard Male 11y3mo 
ADHD, Mixed anxiety and 

depressive disorder 
25th percentile 

Robert  Male 10y3mo 
Paediatric medical traumatic stress 

SAD 
5th percentile 

Younger Cohort     

Aiden  Male 9y5mo 
ADHD, Childhood disorder of social 

functioning, GAD 
50th percentile 

Cam Male 8y0mo GAD, SAD 

Full NC, 

Aiming & 

catching 1st 

percentile, 

Manual 

dexterity 5th 

percentile 

Emma  Female 9y2mo 

ADHD, GAD, SAD, Social 

(pragmatic) communication disorder, 

Specific learning disorder 

37th percentile 

James  Male 7y2mo 

ADHD, Attachment & Sensory 

Issues, SAD, Social Anxiety 

Disorder 

5th percentile 

Mark Male 9y2mo 
Mixed anxiety and depressive 

disorder 
25th percentile 

Mary  Female 7y11mo 
ADHD, GAD, SAD, Social Anxiety 

with SM 
16th percentile 

Mikaela  Female 8y10mo PTSD, SAD 37th percentile 

Note. All names have been changed. ADHD = Attention Deficit Hyperactivity Disorder; GAD = Generalised 

Anxiety Disorder; OCD = Obsessive Compulsive Disorder; PTSD = Post Traumatic Stress Disorder; SAD = 

Social Anxiety Disorder; SM = Selective Mutism; NC = Not completed 
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Appendix A11. Supplementary Material S4.4. Additional meaning units – feasibility study 

Higher Order Themes Lower Order Themes Example Meaning Units 

Satisfaction   

Activities & Structure 
 

‘[Fit for Play] was fun, because I liked being able to do activities every day’ Oscar 

(older cohort) 

‘[Fit for Play] was fun, it was good… some of the things that we did and also how we 

did it made it more fun… I liked having the rotations’ Louie (older cohort) 

‘The morning sessions I reckon are definitely 10 out of 10’ Richard (younger cohort) 

‘[Fit for Play] was amazing. I liked every second of it… I just liked the games and the 

points tick board [reward chart]… the balance beams, the bowling… hopscotch… And 

the trampoline’ Cam (younger cohort) 

‘I liked [going on an adventure]… I liked running through all the obstacles’ Emma 

(younger cohort) 

‘I think for kids like this, that have the real issues with being in a large group and 

possibly feel inadequate because of their coordination or just lack of doing things 

really. Doing it in a way where they feel they're part of it, but they don't feel like the 

special kids’ Deb (parent) 

‘To see the setups, and really helping kids get those skills… it's just nice to see my boy 

moving a little bit more’ Lisa (parent) 

Session Timing  ‘The morning’s okay, but I would have preferred around about 11:30… near recess… I 

kind of feel like it's better to get like in a good mindset doing work first, then having 

like a brain break, cause that's what we do at school. So, we do work and then if we're 

good at doing our work then we go outside and we do a brain break’ Edward (older 

cohort) 

‘Normally you could do in the morning and the afternoon, to get you fit for the whole 

day’ Aiden (younger cohort) 
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‘I would like it to stay there [in the morning]’ Emma (younger cohort) 

‘I think [Fit for Play] is essential. I think it's awesome. I'd love to see every school 

adopt something like that every morning’ Deb (parent) 

‘I thought [Fit for Play] was good because I think something schools are missing, is 

getting the kids active, getting their 'ya's ya's' out as my son calls it, before they sit 

down and do work. I think it's really important for kids’ Kia (parent) 

Preliminary Efficacy 

Children Physical ‘[I improved my] AFL, a bit… Like better straight kicks, how to do the torpedo… and 

soccer, being able to kick from a standstill position, like kick it really high. I remember 

the first time I could barely get it over the line and then at the end this time I could get it 

over the fence’ Oscar (older cohort) 

‘[Fit for Play] helped improve my balance and everything… and my fitness’ Cam 

(younger cohort) 

‘Technically [Fit for Play] helps my body to get fit and make me practice for other sports 

I might want to do’ Aiden (younger cohort) 

‘[I learnt] how to kick a ball, and bounce a ball and all that’ Mikaela (younger cohort) 

‘I do think some children… you could see an increase in their stamina, you know, their 

core stability’ Staff member 

 
Psychological  ‘I feel more confident with my AFL’ Oscar (older cohort) 

‘I wasn't going to school and I wasn't doing the PE sessions. I was lying in my room on 

my bed, [so I used Fit for Play time] to try to get up… try to give me some motivation… 

[initially] I did [Fit for Play] because I had to… for about the first two I was just like 'Oh 

I have to do this'. Beyond week two I was fine with it… I knew that [the Exercise 

Physiologist] was trying to help me and it was good for me… and so [I] kind of just gave 

it a shot and I started liking it’ Richard (older cohort) 

 Cognitive Do you feel like you learnt anything during Fit for Play? ‘not really’ Dane (older cohort) 
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Parents / Guardians  ‘the homework that [my son’s] taken home, he's not been motivated to fill in. And I 

haven't known what my part is. I'm not sure if I'm supposed to be prompting him to do it 

or not… Probably if at the beginning I was explained 'I'm going to be giving you son this 

sheet for him to take home, and this is what it's for, and this is the importance of it, and 

whether you're needing my encouragement or not. Whereas it just appeared and I'm like, 

okay, “So what's this?” and I only know what he tells me about it… [When] You're only 

going off the information that your kid tells you, you don't know much about it and you 

don't know what the expectation is of yourself’ Kia (parent) 

Note: AFL = Australian Rules Football; PE = physical education 
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Appendix A12. Supplementary Material S5.1. Additional meaning units – Staff perspectives on Fit for Play 

Theme Example Meaning Units 

Acceptability, 

adoption and 

appropriateness 

 ‘If you put it in perspective, with regards to environment and the cohort, I think [Fit for Play] is quite a good part of the program’ 

‘Fit for Play is structured. It's lovely from that perspective because they do rotations, time and everything’ 

‘I just found that [Fit for Play] seemed to give that structure and routine. It was very clear; first thing as they arrive, what was to 

happen, where they were to go, what to do. And there was some benefit to that I think, definitely for the kids.’ 

Feasibility ‘the type of exercise, obviously that needs to be addressed to what can be self-regulating, or supportive in that regard, for some 

kids, it's not… some of the kids do struggle with not understanding the structure of what's required, not having the physical 

competence to do what's required, and a lot of their mental health and physical difficulties do impact on their capacity to engage’ 

‘I think it went smoothly. There weren't a lot of behavioural incidents, I don't think we had a lot of times where we had struggles 

with kids, as far as dysregulation’ 

‘I think what I've really valued is [the exercise physiologist] actually, and the way that she's actually conducted herself coming 

into the team. She didn't assume anything and was open regarding suggestions or problems. And for me, that's huge… I want to 

work with people like that because it's more collegial’ 

‘A lot of those kids might've had very tricky presentations, like ASD, PTSD. So that meant that often they just didn't have the 

skills… [The exercise physiologist] did reduce the expectations and modify [the activities], to engage kids. I think by reducing 

that expectation and the pressure, and letting them just watch, was actually what helped them’ 

Preliminary 

Outcomes  

‘you could see an increase in [children’s] stamina, their core stability’ 

‘it’s been great to see kids who can't catch a ball, catching the ball for the first time or kicking a ball, ‘cause they've never had that 

parent that can do that with them. The sense of achievement that we've seen just out here… has been great.’ 

‘I think certainly in the educational [component of the Pathways program], you know, [the kids] were more focused, they were 

more regulated... there was more academic output.’ 

‘I think one of the advantages is it did help to identify with the kids, where their strengths were. So, talking to parents, they could 

then focus on those, in terms of what sports or activities to do with their children.’  

Note: ASD = autism spectrum disorder; PTSD = post-traumatic stress disorder 
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Appendix B: Ethics Approvals 
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Appendix B1. Child and Adolescent Health Service Human Research Ethics Committee approval 

letter. Physical literacy of children with a mental health disorder and their parents/guardians  
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Appendix B2. University of Western Australia Human Research Ethics Committee approval letter. 

Physical literacy of children with a mental health disorder and their parents/guardians  
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Appendix B3. Child and Adolescent Health Service Human Research Ethics Committee approval 

letter. Implementation and evaluation of Fit for Play  
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Appendix B4. University of Western Australia Human Research Ethics Committee approval letter. 

Implementation and evaluation of Fit for Play  
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Appendix C: Participant information sheets and consent forms 
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Appendix C1. Child information sheet: Physical literacy of children with a mental health disorder and 

their parents/guardians  
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Appendix C2. Parent/guardian information sheet and consent form: Physical literacy of children with 

a mental health disorder and their parents/guardians  
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Appendix C3. Child information sheet and consent form: Implementation and evaluation of Fit for 

Play  
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Appendix C4. Parent/guardian information sheet and consent form: Implementation and evaluation 

of Fit for Play  
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Appendix C5. Staff information sheet and consent form: Implementation and evaluation of Fit for 

Play  
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