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Abstract 

Background 

Developmental Coordination Disorder (DCD) is a developmental disorder, which 

affects motor proficiency skills. It causes occupational performance and 

participation restriction across life areas. 

 

Aim 

The overarching aim of this doctoral thesis was to use an evidence and theory-based 

approach to the development of occupational therapy intervention to improve 

participation outcomes for children with DCD. The development phase of the 

Medical Research Council (MRC) framework for the development of complex 

interventions development guided the research objectives, which were to identify 

the efficacy of interventions that improve participation outcomes for children with 

DCD, to conceptualise children and young people’s experiences of living with DCD, 

and to explore current occupational therapy practice with children with DCD.  

 

Methods 

A mixed-methods approach was used. Firstly, a systematic review of the literature 

was undertaken to identify and synthesise the evidence for effective interventions 

that improve participation outcomes for children with DCD. Next, a methodology 

study detailing the protocol for a systematic review and meta-ethnography to 

synthesise and conceptualise the child and young person’s experience of living with 

DCD was developed. Following the development of this protocol, a qualitative 

evidence synthesis using a meta-ethnographic approach to synthesise and 

conceptualise the child and young person’s experience of living with DCD was 

conducted. Finally, a qualitative descriptive study involving an online qualitative 

vignette survey was undertaken to determine current occupational therapy practice 

for children with DCD.  

 

Results 

Findings from the systematic review showed that little is known about effective 

interventions to improve participation outcomes for children with DCD. The 

qualitative synthesis revealed that children and young people with DCD felt left out 

and marginalised. They also experienced many difficulties in daily activities and 

utilise a broad range of strategies and supports to navigate everyday life. Examining 

occupational therapy practice revealed that therapists work collaboratively with 

children with DCD and their families, and typically use occupation-focused, and 

multicomponent interventions to address occupational performance difficulties.  

 

Conclusions 

Findings generated from this research and pre-existing theory were subsequently 

employed to develop guiding principles for future occupational therapy intervention 

research and practice for children with DCD. Some of the guiding principles include 

the need to objectively and subjectively measure participation outcomes, evaluate 

current occupational therapy practice to determine if it influences participation 

outcomes in family/home-based occupations, future occupational therapy 

intervention research for children with DCD should address and prioritise social 

occupations and targeting friendships and measuring friendship as a participation 

outcome.  
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CHAPTER 1: Introduction 

The first chapter introduces the development of the research question for this 

doctoral thesis. An overview of several essential concepts is presented, including 

the role of occupational therapy to support the participation of children and 

especially those with Developmental Coordination Disorders (DCDs) in everyday 

activities. The importance of participation as an outcome for child health and well-

being and the need for robust intervention development to target participation 

outcomes is considered. A rationale is presented for focusing on actions within the 

development stage of the Medical Research Council (MRC) for developing complex 

interventions is articulated. These actions will help to inform future occupational 

therapy intervention development to improve participation outcomes for children 

with DCD. This leads to the overarching research aim and objectives of this doctoral 

research is provided. The chapter concludes with an overview of the chapters 

contained in the thesis.  

1.1 Development of the research question 

The motivation for this research originated from the PhD candidate’s clinical 

experience working with children and young people with Developmental 

Coordination Disorder (DCD) and their families over several years in primary care 

and community settings and a desire to advance the evidence base available to 

occupational therapists on effective interventions to improve participation outcomes 

for this population. The PhD candidate was keen to trial an occupational therapy 

intervention to target participation outcomes for children with DCD. However, this 

plan changed following the first study, which involved a systematic review of the 

evidence to guide effective treatment to improve participation outcomes for children 

with DCD. The paucity of evidence to guide intervention development highlighted 
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the need to return to the development phase for complex interventions, this will be 

discussed in more detail later. 

1.2 Essential concepts to this research 

1.2.1 Occupational Therapy  

Occupational therapy is a client-centred health profession (World Federation of 

Occupational Therapists, 2017) that has the potential to support engagement in 

occupations of daily activities which are essential for child development, health and 

well-being, and contribute to positive life experience (Bazyk and Bazyk, 2009). In 

occupational therapy, occupations refer to the “everyday activities that people do as 

individuals, in families and with communities to occupy time and bring meaning 

and purpose to life (World Federation of Occupational Therapists, 2012). 

Occupations include things people need to want to and are expected to do (World 

Federation of Occupational Therapists, 2012).  

 

Occupational therapy intervention includes a broad range of practices, based on 

many different scientific and theoretical bodies of knowledge (Pentland et al., 2018). 

Within paediatric occupational therapy, two main approaches to evaluation and 

treatment are often described namely, a top-down approach or a bottom-up approach 

(Rodger, 2010).  A top-down approach begins with an occupational therapy profile 

and considers the context in which the child performs the valued occupations, as 

well as well as and analysis of occupational performance (Case-Smith and O'Brien, 

2013). Top-down approaches with children involve considering the roles, contexts 

and priorities of clients while utilising a range of cognitive strategies and approaches 

to help children manage everyday tasks more effectively (Missiuna, Malloy-Miller 

and Mandich, 1997). In contrast, “bottom-up approaches focus on the treatment of 
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components of functions such as strength, tone, range of motion, balance and 

sensory functions/processing, etc. that are considered pre-requisites for successful 

occupational performance” (Rodger, 2010, p. 24). Bottom-up approaches are 

directed at remediating children’s skill deficits (impairments), based on the 

assumption that addressing foundational motor skills will support the development 

of motor control, which in turn will improve task performance (Rodger, 2010). 

Bottom-up approach are also known as process-oriented approaches or approaches 

that target body structure and function (Miyahara et al., 2017a). Rodger (2010) 

proposed that the characteristics of occupation-centred practice process are 

philosophically consistent with a top-down approach.  

Characteristics of occupation-centred practice for children (Rodger, 2010, p. 28) 

• Client-centred orientation (child and/or family-centred) 

• Based on collaborative partnerships with child and parents/caregivers 

• Client-chosen – child and/or parent/family chosen goals 

• Contextually relevant to child’s circumstances 

• Active engagement of child and parent/s at all stages 

• Individualised intervention 

• Focus on occupational performance and participation – at all stages of the 

OT Process (goal setting, assessment, intervention, evaluation) 

• Information gathering focuses on roles, occupations, occupational 

performance and environment 

• Intervention focuses on roles, occupations, occupational performance and 

the environment 

• Interventions are ‘whole’ or ‘finite’ – have a beginning, middle and end 

• Occupation-centred evaluation of intervention outcomes 
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The primary goal of occupational therapy intervention for children is to enable 

participation in activities of everyday life (Rodger, 2010), that are “meaningful to 

them, provide fulfilment, and engage them in everyday life with others” (Law, 2002, 

p. 640). In the context of paediatric services, occupational therapy’s most 

meaningful influence involves the focus on children’s roles, their occupations, the 

environments in which they live, work, and play, as well as an interest in their 

priorities and goals, thus promoting participation in all aspects of daily life (Rodger, 

2010). For children, occupation-centred practice allows the therapist to focus 

appropriately on the child (and family), the child’s and family’s occupations, and 

environment during all stages of information gathering, intervention and evaluation 

within a client-centred framework (Rodger, 2010). The occupational therapy 

process considers occupation in multiple ways, namely occupation as means and 

occupation as ends (McLaughlin 1998 cited in Pentland et al., 2018). 

 

Occupational Therapists are one of the leading professional groups that work with 

children and young people with DCD to help treat and manage the occupational 

performance difficulties and participation challenges they experience (Cleaton, 

Lorgelly and Kirby, 2020; O'Dea and Connell, 2016). Thus, it is important to 

investigate and contribute evidence for effective occupational therapy interventions 

that improve participation outcomes.  

 

1.2.2 Participation 

Participation is defined as involvement in everyday life situations by the World Health 

Organisation (2001). Following the introduction of the International Classification of 

Functioning and Disability (ICF) (World Health Organisation, 2001), participation is now 
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recognised as one of the most important outcomes for child health and well-being 

(McIntyre, Novak and Cusick, 2010; Blank et al., 2019b; Young et al., 2020). 

Participation as a concept covers a range of domains, and the ICF definition has led to 

significant debate in the literature about how to operationalise the concept (Dijkers, 2010; 

Imms et al., 2016; Piškur et al., 2014). Within the classification system, the WHO did not 

clearly distinguish between activity and participation instead presenting qualifiers to 

determine when participation rather than activity should be classified (World Health 

Organisation, 2001). Activity and Participation are classified within a single list but coded 

with two qualifiers: the capacity qualifier (activity) and the performance qualifier 

(participation). The capacity qualifier describes an individual’s ability to execute a task 

or an action in a standard environment. The performance qualifier describes what an 

individual does in his or her current environment. According to the ICF performance can 

be understood as “involvement in a life situation” or “the lived experience” of persons in 

the actual context in which they live (i.e., participation), as the current environment brings 

in a societal context (WHO, 2001 p. 229). 

 

The challenges posed in research and practice to determine when to classify participation 

rather than activity is widely acknowledged (Dijkers, 2010; Imms et al., 2016).  As 

Dijkers (2010) highlighted the lack of conceptual clarity regarding participation poses 

significant challenges for research and practice about outcome measurement. Researchers’ 

interpretations of the concept of participation has varied and this has led to differing 

approaches and confusion towards measurement of participation (Dijkers, 2010; Imms et 

al., 2016). McConachie and colleagues (2006) and Coster (2013) called for explanation 

and illumination of the meaning of the participation construct and the means by which it 

should be operationalized. Imms and colleagues (2016; 2017) have provided significant 
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contributions to the literature regarding how the participation construct is defined and 

operationalised. Firstly, Imms and colleagues (Imms et al., 2016) conducted a systematic 

review examining how researchers’ defined participation and the language used in 

participation intervention research. This review found that two themes, attendance and 

involvement, were directly related to the participation construct. Three additional themes 

described related concepts: preferences, activity competence, and sense of self (Imms et 

al., 2016). Subsequently, Imms et al. (2017) developed a conceptual framework the 

Family of Participation Related Constructs which defined participation “as  having two 

essential components: attendance, defined as ‘being there’ and measured as the frequency 

of attending, and/or the range or diversity of activities; and involvement, the experience 

of participation while attending. Involvement might include elements of engagement, 

motivation, persistence, social connection, and level of affect” (Imms et al., 2017, p. 18). 

The fPRC definition differs from the ICF approach of differentiating between activity and 

participation. The fPRC acknowledges the importance of the subjective experience of 

being involved in activities and everyday life situations (Imms et al., 2016; Imms et al., 

2017). Within the fPRC, activity competence is defined as a participation related 

construct that influences participation but it is not the same as participation (Imms et al., 

2016; Imms et al., 2017). The authors defined activity competence in a manner similar to 

the ICF-CY’s definition (World Health Organisation, 2007) that is “the ability to execute 

the activity being undertaken according to an expected standard, and includes cognitive, 

physical, and affective skills and abilities” (Imms et al., 2017, p. 18).  

 

Concerning the measurement of the participation construct, the fPRC provides a new 

direction for research and practice, which will help to define the specific aspect of 

participation that is to be measured. Furthermore, it provides a framework to help future 
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research develop measures that examine the participation construct. This is important as 

a comparative content review of children’s participation measures using the ICF-CY 

identified sixteen instruments (Chien et al., 2014). The instruments captured between 3 

and 9 ICF-CY activities and participation domains for the items in each instrument 

(Chien et al., 2014). For eleven of the sixteen measures more than half of their included 

items measured participation, and only one measure (The School Function Assessment) 

included 100% participation items (Chien et al., 2014). Adair et al. (2018) reviewed 

measures used to assess the participation of disabled children and mapped the measures’ 

content to the fPRC. The authors identified 42 measures, which were mapped to the 

fPRC, 29 of 42 mapped measures quantified participation attendance and/or 

involvement (Adair et al., 2018). Of these, 21 measures quantified aspects of participation 

attendance, only 10 quantified discrete aspects of involvement of which six quantified the 

enjoyment element of involvement, and four quantified attendance and involvement in a 

way that could not be separated. These reviews by Adair and colleagues (2018) and Chien 

and colleagues (2014) highlight the challenges faced by researchers and practitioners in 

selecting an measurement instrument that operationalises the participation construct. 

However, with greater conceptual clarity of the participation construct, researchers may 

be able to define and select measures that best suit the target participation outcome(s). 

1.2.3 PARTICIPATION AND OCCUPATIONAL THERAPY 

The ICF has been adopted in occupational therapy literature (Larsson-Lund and Nyman, 

2017). However, there is debate about how the concepts of the ICF align with an 

occupational perspective and practice models (Hemmingsson and Jonsson, 2005; 

Larsson-Lund and Nyman, 2017).  In 2002, a year after the publication of the ICF 

Kielhofner developed the term occupational participation and advocated that the term is 

consistent with the definition of participation in the ICF (Kielhofner, 2002). Occupational 

participation is defined as ‘engaging in work, play or activities of daily living that are part 
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of one’s sociocultural context and that are desired and/or necessary to one’s well-being 

(Kielhofner, 2008, p. 101). In line with the ICF, occupational participation reflects the 

components of doing activities/things that are personally and socially important thus 

addressing both the performance and subjective experience in the context of an 

individual’s social life (Kielhofner, 2008). Certainly, Imms and colleagues’ (2017) 

conceptualisation of participation aligns with an occupational perspective of health and 

well-being which accounts for the importance of involvement in meaningful occupation 

in a social context (Larsson-Lund and Nyman, 2017).  

 

Therefore, occupational therapy research needs to contribute to the evidence on the 

development and evaluation of interventions that enhance participation outcomes 

for children with DCD. The use of robust approaches that guide the development of 

interventions to improve health are essential (O'Cathain et al., 2019a; O'Cathain et 

al., 2019b). 

1.2.4 Philosophical beliefs underpinning the thesis   

Ontology asks the question “what do we believe about the nature of reality?” (Patton, 

2002, p. 124). This thesis presents a systematic review, a qualitative synthesis and 

a qualitative survey. While the systematic review was informed by the scientific 

perspective. The qualitative studies are situated in the ontological position of critical 

realism, reflected in our perspective that children and young peoples lived 

experiences are produced and exist in broader sociocultural contexts. Thus, their 

accounts present a version of reality that we as researchers interpret through the 

qualitative analysis process.  
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1.2.5 Evidence and theory-based approach to intervention development 

The MRC describes complex interventions as interventions that have multiple 

components, target multiple groups, and endeavour to affect multiple outcomes 

(Craig et al., 2008). The MRC development phase is described as the processes that 

occur between the concept of intervention and formal pilot testing (Craig et al., 

2008). Recent research advocates that greater attention to the development phase is 

warranted, to ensure that the intervention will be effective, fit with clinical practice 

and be sustainable (Bleijenberg et al., 2018; O'Cathain et al., 2019a). Bleijenberg et 

al. (2018) highlighted the need to enrich the development phase of the MRC 

framework for complex interventions, given that an estimated 85% of research 

activity is wasteful. ‘Research waste’ has been accredited to methodological issues 

including, poor question selection, insufficient attention to previous research results, 

inadequate reporting, and poor intervention description (Bleijenberg et al., 2018).  

O’Cathain and colleagues (2019b) synthesised a taxonomy of approaches for 

developing interventions to improve health, which provides researchers with greater 

guidance on how to select and articulate their intervention development approach. 

Eight categories of approaches to intervention development are available including 

population-centred, evidence and theory-based, implementation-based, efficiency-

based, step-based or phased-based, intervention-specific, or a combination of 

methods (O'Cathain et al., 2019b). The MRC development phase is categorised as 

an evidence and theory-based approach to intervention development (O'Cathain et 

al., 2019b). In addition to categorising intervention development approaches, 

O’Cathain and colleagues (2019a)  developed a guidance document, which outlines 

the range of actions that should be considered during the development stage of an 

intervention to improve health (O'Cathain et al., 2019a).  
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Within occupational therapy research, there is a clear need to prioritise a robust 

approach to intervention development (Pentland et al., 2018). Furthermore, 

occupational therapy researchers are encouraged to use the MRC framework to 

define and describe intervention development and evaluation (Pentland et al., 2018). 

This doctoral research focuses on the development stage of the MRC framework, 

which involves an evidence and theory-based approach to intervention development 

(Craig et al., 2008). This approach was enriched with guidance from the framework 

of actions for intervention development (O'Cathain et al., 2019a) and guidance on 

reporting intervention development (Duncan et al., 2020).  

Even though the MRC framework is commonly used in practice (Bleijenberg et al., 

2018) and recommended for occupational therapy research (Pentland et al., 2018). 

The MRC framework has been criticised for its linear approach to intervention 

development and limited attention to the involvement of public patient involvement 

(PPI) in the early stages of development and research conceptualisation (O'Cathain 

et al., 2019a). The  framework of actions for intervention development addresses 

the limitations of the MRC framework for intervention development and recognises 

the importance of PPI from the outset of a study (O'Cathain et al., 2019a) . Future 

research will benefit from the developed taxonomy of approaches for developing 

interventions to improve health (O'Cathain et al., 2019b). In retrospect, this doctoral 

research would have benefited from such guidance about how to select an 

intervention development approach and incorporating PPI from the outset 

(O'Cathain et al., 2019b). Instead of selecting the most common approach to 

intervention development (Bleijenberg et al., 2018; O'Cathain et al., 2019a) the 

doctoral candidate could have selected an approach that was a better fit with her 
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underlying philosophical assumptions such as Intervention Mapping (O'Cathain et 

al., 2019b). Similar to the MRC framework, intervention mapping is a theory and 

evidence based approach that is based on an action research methodology 

(O'Cathain et al., 2019b).  

1.2.6 Changes to the research question to avoid research waste 

The PhD candidate initially planned to develop a complex intervention using an 

evidence and theory-based approach, based on the MRC Framework for developing 

and evaluating complex interventions (Craig et al., 2008). The first action 

recommended by the MRC during the development phase is a review of existing 

interventions. Thus, the first study phase of this PhD research involved a systematic 

review undertaken to examine the effectiveness of interventions to improve 

participation outcomes for children with DCD. This review highlighted that limited 

evidence was available to direct clinicians and researchers on interventions to 

improve children with DCD’s participation in everyday life activities (O'Dea, 

Robinson and Coote, 2019). Furthermore, the systematic review found significant 

methodological limitations concerning the inadequate measurement of participation 

as a primary outcome and the limited use of validated measures (O'Dea, Robinson 

and Coote, 2019). Therefore, the PhD candidate supported by her supervisory team 

felt it was no longer tenable to proceed with the original research proposal to 

develop an intervention using said MRC framework, given the lack of robust 

research found in the systematic review to inform intervention development.  

Critical discussion with supervisors supported the PhD candidate to acknowledge 

the need to adhere to recommendations from Bleijenberg and colleagues (2018) and 

avoid research waste by enriching the  development phase of the MRC framework. 

Thus, a shift in the focus of the doctoral research was discussed and agreed. The 
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adapted research proposal involved focusing upon key processes set out in the 

framework of actions for intervention development for the purpose of occupational 

therapy intervention development to improve participation outcomes for children 

with DCD (O'Cathain et al., 2019a). This approach would help to consolidate a 

robust evidence base that would inform future intervention design and evaluation. 

O’Cathain and colleagues (2019a), recommend that it may not be applicable for 

researchers to complete all actions identified in the guidance ‘framework of actions 

for intervention development’. Instead, the authors suggest that at the start of the 

process researchers should identify the actions most applicable to their particular 

development process (O'Cathain et al., 2019a). In line with this approach, this 

doctoral research focused upon the following actions, ‘plan the process, review 

published evidence, undertake primary data collection, understand the context, and 

attend to future implementation’ (O'Cathain et al., 2019a). These actions guided the 

aims and objective of the research study. 

1.3 Research Aims and objectives 

The overarching aim of this doctoral research was to use an evidence and theory-

based approach to the development of occupational therapy intervention to improve 

participation outcomes for children with DCD. 

The specific research objectives were:  

1. To examine the effectiveness of interventions that improve participation 

outcomes for children with DCD.  

2. To conceptualise children and young people’s experiences of living with 

DCD.  
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3. To determine the nature of current occupational therapy practice with 

children with DCD.   

1.4 Research design  

A mixed-method, sequential exploratory design was employed (Creswell and Clark, 

2007). . This was considered the most appropriate methodology for the doctoral 

research, as it has been highlighted that the combination of both quantitative and 

qualitative research methods is necessary to inform the development phase of 

complex interventions (Craig et al., 2008; O'Cathain et al., 2019a). Studies which 

involve the integration and synthesis of data from quantitative and qualitative 

research phases are defined as mixed methods investigations (Creswell, Fetters and 

Ivankova, 2004). Integrating the results across the doctoral studies has the potential 

to expand the depth and breadth of understanding of a topic such as the complex 

factors that may influence the future development of an intervention (Farmer et al., 

2006).  Thus, a mixed-methods approach sequential exploratory was used to address 

the specific research objectives outlined in the previous section. These research 

objectives mapped to the framework of actions for intervention development 

(O'Cathain et al., 2019a). Figure 1.1 provides a graphical presentation of how each 

study phase and accompanying study addressed the specific research objectives 

contributing to the final discussion and integration of findings.  
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Figure 1.1: Research Design 
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CHAPTER 2: Literature review 

This chapter introduces four key topic areas that inform this doctoral thesis research, 

namely DCD, Occupational therapy, the policy context, and the theoretical 

foundations underpinning the research.  

2.1 Developmental Coordination Disorder (DCD) 

DCD is a neurodevelopmental condition diagnosed in children who present with 

motor proficiency difficulties, which impact upon the performance of everyday 

activities (APA, 2013). The profile of difficulties associated with DCD is 

heterogeneous (Blank et al., 2019b). A common challenge experienced by children 

with DCD relates to difficulty in the performance of everyday activities, which most 

children acquire quickly and take for granted. Motor performance difficulties in 

children with DCD affect a wide range of functional activities including tying 

shoelaces, handwriting, feeding, dressing, sport and physical activity (Summers, 

Larkin and Dewey, 2008).  Some children with DCD continue to experience motor 

proficiency difficulties, which affect their involvement in a wide range of activities 

and life situations (Blank et al., 2019b; O'Dea and Connell, 2016). A changing 

profile of challenges emerges in adolescence and adulthood involving cognitive, 

social and emotional problems (Kirby, Edwards and Sugden, 2011; Pratt and Hill, 

2011) as well as activity limitations and participation restrictions in a range of life 

areas (O'Dea and Connell, 2016). Thus, children with DCD are of concern because 

the motor proficiency difficulties experienced can lead to reduced occupational 

performance and participation across the life course. 

2.1.1 Diagnosis of DCD 
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The Diagnostic and Statistical Manual for Mental Disorders(DSM V) (APA, 2013) 

outlines four criteria which children must fulfil to meet the requirements for a 

diagnosis of DCD (American Psychiatric Association, 2013).  

a) Learning and execution of coordinated motor skills is below the expected 

level for age, given the opportunity for skill learning 

b) Motor skill difficulties significantly interfere with activities of daily living 

and impact academic/school productivity, leisure and play 

c) Onset is in the early developmental period  

d) Motor skills difficulties are not better explained by intellectual delay, visual 

impairment or other neurological conditions that affect movement.  

In some countries, the International Statistical Classification of Diseases and 

Related Health Problems, 10th Revision (ICD-10) has legal status as such the ICD-

10 criteria are used to diagnosis DCD (Blank et al., 2019b). According to the ICD-

10, “specific developmental disorder of motor function is defined as a ‘disorder in 

which the main feature is a serious impairment in the development of motor 

coordination that is not solely explicable in terms of general intellectual retardation 

or of any specific congenital or acquired neurological disorder” (Blank et al., 2019b). 

In research literature, the ICD-10 diagnosis term ‘specific developmental disorder 

of motor function’ is almost never used and the term DCD is the predominant term 

used internationally in research (Blank et al., 2019b). 

2.1.2 Terminology associated with DCD 

Historical perspectives show that the concept of coordination difficulties in 

childhood have been apparent for more than 100 years (Cermak, Gubbay and Larkin, 

2002). Over the years, the terminology used to describe children with motor 
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coordination problems has varied widely. In turn, this has led to confusion and 

controversy regarding the significance of the disorder (Gibbs, Appleton and 

Appleton, 2007). Historic terms included the clumsy child syndrome or clumsiness, 

minimal brain dysfunction (MND), developmental apraxia, perceptuomotor 

dysfunction, sensory integration disorder, a disorder of attention and motor 

perception (DAMP), motor learning difficulty, and developmental 

dyspraxia/dyspraxia (Cermak, Gubbay and Larkin, 2002; Gibbs, Appleton and 

Appleton, 2007). Over three decades ago, the American Psychiatric Association 

introduced the concept of a specific developmental disorder of motor function, 

namely, Developmental Coordination Disorder (DCD), which replaced the pre-

existing terms such as clumsy child syndrome and dyspraxia(American Psychiatric 

Association, 1987). Subsequently, expert groups published international consensus 

statements recommending the adoption of the term DCD when describing these 

children, to avoid confusion and to create greater clarity across research and practice 

(Polatajko, Fox and Missiuna, 1995; Sugden, Chambers and Utley, 2006). However, 

international variance persisted with North American health professionals adopting 

the term DCD in line with APA guidance in 1995 (Polatajko, Fox and Missiuna, 

1995). Meanwhile, in the United Kingdom, where ‘Dyspraxia’ was the preferred 

term, a consensus was reached to adopt the term DCD in 2006 (Sugden, Chambers 

and Utley, 2006). Nonetheless, Dyspraxia continues to be a preferred term and  

widely used term by parents, teachers, children and advocacy groups (Eggleston et 

al., 2012; Cleaton, Lorgelly and Kirby, 2019). In practice, and for the purpose of 

this doctoral thesis the terms ‘Dyspraxia and DCD’ should be regarded as 

synonymous (Gibbs, Appleton and Appleton, 2007).  

2.1.3 Prevalence of DCD 
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The most commonly reported prevalence rate of DCD is 5% to 6% in the typically 

developing population of school-age children (American Psychiatric Association, 

2013; Blank et al., 2019b). However, prevalence rate estimates vary from 2% to 

20% depending upon the definition of DCD, geographical region, socio-

demographic background of the sample population, and sample composition (Blank 

et al., 2019b; Valentini, Clark and Whitall, 2015). For example, research tends to 

adopt a categorisation of ‘severe DCD’ and/or ‘at risk of DCD or probable DCD’ 

(Lingam et al., 2009; Valentini, Clark and Whitall, 2015). Severe DCD is described 

as a sample of children achieving a standard score below the fifth percentile on a 

standardised motor assessment (Lingam et al., 2009; Valentini, Clark and Whitall, 

2015). In contrast, those scoring above the fifth percentile and below the sixteenth 

percentile are considered at risk for DCD or probable DCD (Lingam et al., 2009; 

Valentini, Clark and Whitall, 2015). Recent prevalence studies, suggest higher 

prevalence rates of DCD in preterm and low-birth weight populations (18% to 

37.1%) (Uusitalo et al., 2020; Bolk et al., 2018), and in children with lower socio-

economic status prevalence estimates (32.8%) (Valentini, Clark and Whitall, 2015).  

 

2.1.4 Co-occurrence and DCD 

Associated risk factors for DCD are prematurity (22-26 weeks gestation) and low-

birth weight (Uusitalo et al., 2020; Bolk et al., 2018). Population-based research 

shows that children who were born preterm and have DCD are at increased risk for 

co-occurring behavioural problems (Uusitalo et al., 2020; Bolk et al., 2018). These 

problems may include internalising, externalising, attentional problems, 

hyperactivity, perceptual problems, executive dysfunction, and poor social skills 

(Uusitalo et al., 2020; Bolk et al., 2018). Research examining the neural 
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mechanisms involved with DCD found that there is an association with the neural 

mechanisms involved with Attention Deficit and Hyperactivity Disorder (ADHD) 

(Fuelscher et al., 2018). In line with these findings, children with DCD frequently 

present with co-occurring attention, behavioural and emotional difficulties 

(Fuelscher et al., 2018).  

In addition, research suggests that there is an increased risk of associated emotional 

behaviour difficulties (Crane, Sumner and Hill, 2017), children with DCD present 

with difficulties in social skills, reading, and spelling (Harrowell et al., 2018a; 

Lingam et al., 2009). It is acknowledged that ADHD frequently co-occurs with 

DCD (Missiuna et al., 2014) and children with DCD and co-occurring ADHD are 

at greater risk for depression compared to children who are typically developing or 

children with DCD only (Missiuna et al., 2014). 

2.1.5 Awareness of DCD  

DCD is a chronic condition often described as a hidden disorder due to poor 

diagnostic awareness amongst physicians, teachers and health professionals, and 

poor access to diagnostic and health services (Alonso Soriano, Hill and Crane, 2015; 

Camden et al., 2019; Missiuna et al., 2006; Wilson et al., 2013a). A survey of 

general physicians (n=339) and paediatricians (n=255) in Canada identified that less 

than one quarter had the experience of diagnosing DCD and only 30% perceived 

diagnosing DCD as relatively easy (Wilson et al., 2013a). In the same study parental 

(n=501) perceptions contrasted and they felt that their child’s physician would 

diagnosis DCD quickly and accurately (Wilson et al., 2013a). Literature highlights 

that parents recognise their child’s poor motor performance in daily activities from 

an early age (Alonso Soriano, Hill and Crane, 2015). Unsurprisingly, parents tend 

to describe a stressful diagnostic process and perceive that navigating the health and 
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education system is complicated by poor professional knowledge and awareness of 

the condition (Alonso Soriano, Hill and Crane, 2015; Missiuna et al., 2006; Camden 

et al., 2019). Recently published international clinical practice guidelines 

recommend appropriate access to services and supports to prevent secondary mental 

health consequences and to enhance the child and families capacity to manage the 

condition and participate in everyday life situations (Blank et al., 2019b). 

2.2 Occupational therapy for children with DCD 

Clinical practice recommendations indicate that a timely and comprehensive 

assessment of DCD is essential for the child and family (Blank et al., 2019b). 

Diagnosis of DCD is made by a medical professional or a multi-professional team 

which includes a medical professional to assess the individual according to the 

DSM-V criteria (Blank et al., 2019b). In Ireland (O'Dea, Coote and Robinson, 

2020b) and internationally occupational therapists are a key professional involved 

in the diagnostic process (Blank et al., 2019b). Education professionals may assist 

with the identification of children with motor coordination difficulties (Crane, 

Sumner and Hill, 2017). Literature suggests that there is a paucity of awareness, 

knowledge and understanding of DCD by teachers (Peters, Barnett and Henderson, 

2001; Camden et al., 2019; Wilson et al., 2013a). Research is addressing the need 

to develop collaborative health and education-based practice as seen by the 

development of a tiered framework of school-based intervention and collaborative 

practice between health (occupational therapy) and education in Ireland and 

internationally (Fitzgerald and MacCobb, 2017; Campbell et al., 2012).  

International clinical practice recommendations encourage health professionals and 

education professionals to commence intervention planning with an analysis of the 

individual's strengths and weaknesses in their environmental context so that a body-
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function, an activity or participation-oriented approach can be implemented (Blank 

et al., 2019b).  

Mirroring these recommendations, parents’ value occupational therapy intervention 

which provides a coaching approach that helps parents to support and develop their 

child’s autonomy in everyday activities in the home (Armitage, Swallow and 

Kolehmainen, 2017; Morgan and Long, 2012). In particular, an intervention which 

focuses on everyday occupations, facilitating practice, and creating opportunities 

for social participation in meaningful activities within the community are important 

to the child with DCD (Armitage, Swallow and Kolehmainen, 2017; Morgan and 

Long, 2012).  

Internationally, occupational therapy intervention is one of the primary health 

services requested by the child and family to address the impact on occupational 

performance and participation difficulties experienced in everyday life (Cleaton, 

Lorgelly and Kirby, 2020; O'Dea and Connell, 2016; Camden et al., 2015a). 

However, health (O'Dea and Connell, 2016) and economic data (Cleaton, Lorgelly 

and Kirby, 2020) reveal that children and young people struggle to access services 

and experience long waiting periods. The cost of health services to society and the 

family are high. A recent survey of parents in the United Kingdom found that the 

mean cost of therapy to society were £453 for children with DCD aged 6-11 years 

and £529 for children aged 12-18 years (Cleaton, Lorgelly and Kirby, 2020). Cost 

rose to £756 and £712, respectively, when private healthcare costs were included 

(Cleaton, Lorgelly and Kirby, 2020). The authors noted that higher healthcare cost 

for older children with DCD was associated with their use of mental health services 

(Cleaton, Lorgelly and Kirby, 2020). While families request access to occupational 

therapy services, there is a paucity of research in the area describing and examining 
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the type of occupational therapy services provided in practice (Armitage, Swallow 

and Kolehmainen, 2017; Withers, Tsang and Zwicker, 2017). In order to advocate 

for increased health service expenditure in this area, robust examination of current 

practice is required and future clinical trials on the effectiveness of occupational 

therapy interventions are necessary.  

Currently, no robust evidence exists for any one approach for the treatment of 

children with DCD according to a recent meta-review (Miyahara et al., 2020). This 

meta-review included eight systematic reviews, which encompassed sixty-eight 

primary studies published between 1989 and 2017 (Miyahara et al., 2020). Only two 

of the reviews focused exclusively on RCTs (Miyahara et al., 2020). The other six 

included a combination of RCTs, quasi RCTs and non-RCTS (Miyahara et al., 2020). 

The types of interventions included covered varied widely but were described as 

covering motor functioning in its broadest sense (Miyahara et al., 2020).  It is 

important to note that this review did not focus on participation outcomes (Miyahara 

et al., 2020). The evidence about the efficacy of intervention remains unclear due to 

a wide range of methodological issues including, limited controlled trials, poor 

outcome measurement, and intervention design (Miyahara et al., 2020). Clearly, 

well-designed occupational therapy trials are required to guide clinical practice, 

service delivery and support health expenditure.  

2.2.1 Types of interventions used by Occupational Therapists working with 

Children with DCD  

Armstrong (2012) critical review of the literature identified six categories of 

intervention types used to address occupational performance difficulties for children 

with DCD.  These interventions involved the Cognitive Orientation to Daily 

Occupational Performance (CO-OP) approach; sensory integration (SI) approach; 
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neuromotor task training (NTT); goal-orientated group interventions; exercise 

programmes; and, compensatory strategies (Armstrong, 2012).  

Systematic reviews and meta-analysis of the evidence for interventions in DCD 

have tended to categorise interventions using activity-based approaches into two 

distinct categories, namely those that use activity to target the underlying 

performance deficits, which are referred to as process-oriented approaches and those 

that use activity to target the performance, often described as task-oriented 

approaches (Miyahara et al., 2017a; Smits-Engelsman et al., 2013; Wilson et al., 

2013b). Under the umbrella of task-oriented approaches are task-specific training, 

cognitive motor approach, Cognitive Orientation to daily Occupational Performance, 

neuromotor task training, and ecological intervention (Miyahara et al., 2017a). The 

common premise of task-oriented approaches resides in the use of specific tasks in 

an attempt to improve corresponding skills (Miyahara et al., 2017a). Smits-

Engelsman’s and colleagues (2018a) defined the characteristics of task-oriented as 

including: 

• Client centred (meaningful for the client) 

• Goal oriented: Aiming at activities and participation as described in the ICF-

Child and Youth (WHO, 2007). 

• Task and context specific 

• Involve active role of the client 

• Aimed at functionality not at normality 

• Aimed at active involvement of parent(s)/caretakers to enable transfer of 

learning to the everyday context 
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More recently, Smits-Engelsman et al. (2018a) proposed that interventions should 

be classified according to the ICF that is body structure and function-oriented, 

activity or participation-oriented. According to Smits-Engelsman’s review (2018a), 

the goal of body-function oriented intervention is to improve “body functions and 

prevent significant deviation or loss of body function or structure, taking into 

account future health risks” (WHO, 2001). Treatment modalities associated with a 

body-function approach include (a) Strength training; (b) Aerobic fitness training; 

(c) Selective muscle activation (Biofeedback), and (d) Visual training (Occulo-

motor training) (Smits-Engelsman et al., 2018a, p. 92). An activity oriented 

intervention approach targets “the improvement of the execution of a task or skill 

and may involve removing the activity limitations that an individual may have in 

executing activities, taking into account the specific task and context” (Smits-

Engelsman et al., 2018a, p. 92). The authors suggest that training reflects the similar 

“circumstances and environment where the activity will be performed after the 

intervention” (Smits-Engelsman et al., 2018a, p. 92). Particular treatment modalities 

include: (a) Task oriented Intervention (Neuromotor Task Training; NTT/CO-

OP);(b) General Skill Training; (c) Sport/Play related Skill Training; (d) Virtual 

Reality Training (Active computer games, Exergames). Finally, participation-

oriented intervention approaches aim to improve “the child’s involvement in a real 

life situation” (Smits-Engelsman et al., 2018a, p. 92). Intervention involves 

“training in client-identified tasks of importance, removing any restrictions to 

participation, taking into account factors relating to the physical, social and cultural 

environment in which the child lives” (Smits-Engelsman et al., 2018a, p. 92). The 

aim of participation-oriented intervention is to encourage “the transfer of the 

intervention to real life situations and active involvement of the child, parents and/or 

teachers” is required (Smits-Engelsman et al., 2018a, p. 92). 
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Clearly many terms (bottom-up, top-down, process-oriented, task-oriented, body-

function oriented, activity-oriented, and participation-oriented) are used in the 

literature to categorise the various types of interventions used by occupational 

therapists when working with children with DCD. In line with Rodger (2010) 

ascertain that the characteristics of occupation-centred practice process are 

philosophically consistent with a top-down approaches. Task-oriented, activity and 

participation-oriented intervention approach may all have a slightly different focus 

of treatment. However, all approaches are client-centred, goal-oriented and consider 

the roles, contexts and priorities of clients/parents/caregivers while utilising a range 

of strategies and approaches to help children manage everyday tasks more 

effectively (Missiuna, Malloy-Miller and Mandich, 1997). Future occupational 

therapy research would benefit from clearly defining the intervention type and the 

key characteristic included in the intervention. 

 

2.2.2 School-based Occupational Therapy for Children with DCD 

A tiered framework of school-based intervention models are now evident in the 

literature as a type of intervention to support children with DCD. One example is 

Partnering for Change (P4C), which is a school-based intervention for children with 

DCD (Missiuna et al., 2012). This school-based practice model provides a 

structured framework for OT’s to work collaboratively with teachers and parents to 

support students with DCD (Missiuna et al., 2012). Rather than relying on direct 

intervention which focuses upon the individual child to improve motor skills 

(Missiuna et al., 2012). Similarly, Irish education policy has developed a pilot 

project (The Demonstration Project) which involves a tiered model of service 

delivery to build capacity of teachers and support the inclusion of all children 

(Fitzgerald and MacCobb, 2017; Department of Education and Skills, 2018). 
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2.2.3 Evidence for Occupational Therapy 

Occupational Science has illuminated and provided evidence for occupational 

therapy with its research endeavours of studying the things people do (Hocking and 

Wright-St. Clair, 2011). Occupational science research examining children 

perspectives and experiences of occupations, “the things they do” contributes to the 

theoretical and empirical evidence that participation in occupations influences 

health and well-being (Bowden, Reed and Nicholson, 2018; Moore and Lynch, 

2018; Widmark and Fristedt, 2019). Occupational experiences are an important 

aspect that supports well-being in childhood (Widmark and Fristedt, 2019). For 

children engaging in occupations such as play, creative, social and active activities 

helps to facilitate friendship, fun, enjoyment, satisfaction, and creates the 

opportunity to learn new skills and develop competencies, in turn, these experiences 

are associated with positive subjective well-being, resiliency, and participation 

(Bowden, Reed and Nicholson, 2018; Coussens et al., 2020; Moore and Lynch, 

2018). These recent studies highlight important theoretical constructs relevant to the 

practice of occupational therapy for children, illuminating the essence of children’s 

occupations and their optimal occupational participation for well-being (Bowden, 

Reed and Nicholson, 2018; Coussens et al., 2020; Moore and Lynch, 2018). 

Evidence from occupational science has the potential to advance practice and future 

research by explaining the process by which occupation is a means or mechanism 

to improve participation outcomes for children not just those with DCD. 

In the past ten years, the paediatric occupational therapy evidence base has 

undergone immense growth and development (Novak and Honan, 2019).  Novak 

and colleagues (Novak and Honan, 2019) systematic review identified fifty-four 
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Randomised Controlled Trials (RCTs), examining the effectiveness of paediatric 

occupational therapy interventions across twenty-two diagnostic conditions.  Nine 

of the included RCTs related to studies of DCD. This review found 40 high-quality 

interventions recommended for use in practice (Novak and Honan, 2019). The 

‘green light’ recommended interventions for children with DCD included the CO-

OP for functional motor task performance, Goal Directed Training to improve 

functional task performance; and Handwriting Task-Specific Practice (Novak and 

Honan, 2019). It also highlighted a distinct gap exists in the evidence-base regarding 

interventions which improve a child’s participation in everyday life (Novak and 

Honan, 2019). The authors recognise that there is a need to design and develop 

interventions that purposefully target participation, rather than expecting activities-

based interventions to deliver upstream participation gains (Novak and Honan, 

2019). These findings are in line with Adair et al. (2015) review of interventions to 

improve participation outcomes for children with a disability. Novak and Honan 

(2019) suggest that parent education approaches warrant further investigation, as 

none of the included studies that used these approaches were ineffective. However, 

parent education approaches have not been examined in the area of DCD. 

This highlights the need to build on such evidence through rigorous research 

designed to improve participation outcomes for children with DCD (Miyahara et al., 

2020; Novak and Honan, 2019). Robust evidence on interventions to improve 

children with DCD’s involvement in everyday life and psychosocial outcomes will 

help families accessing occupational therapy services and providers. 

2.3 Policy and practice context  

O’Cathain and colleagues (2019a) highlight that researchers must understand the 

policy and funding context, which will affect the implementation of any intervention 
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developed. Health policy is a contextual factor, which can influence the lives of the 

child and family with DCD (Lencucha and Shikako-Thomas, 2019). Therefore as a 

profession, occupational therapists are encouraged to influence policy and assist in 

the selection of health services that positively affect the health and well-being of 

clients (Lencucha and Shikako-Thomas, 2019). The responsiveness of this doctoral 

thesis to the policy and practice context is pertinent. Any recommendations for 

occupational therapy intervention development research will consider the influence 

of new national health policy.  Progressing Disability Services (PDS) for Children 

and Young People Programme is due to be implemented in the Irish context by the 

end of 2020 (Health Service Executive, 2020). This policy will influence the 

practice context for occupational therapy. 

Health policy impacts practice via two ways, firstly policy determines where 

occupational therapy for children fits within the health system, and secondly policy 

influences the scope of practice of occupational therapists working with the child 

and family with DCD (Lencucha and Shikako-Thomas, 2019). In the Irish context, 

the Progressing Disability Services (PDS) for Children and Young People 

Programme is a national programme which aims to reorganise children’s disability 

services so that equity in access exists for all children regardless of where they live 

(Health Service Executive, 2020). Under this programme, occupational therapy 

services for children are provided in the community by the Primary Care team or 

the Children’s Disability Network Team (Health Service Executive, 2020). The 

programme for PDS outlines that occupational therapists should work within a bio-

psycho-social model, “providing services that address both the child’s functioning 

and the needs of the family” (Health Service Executive, 2020, p. 5).  Another policy 

document, which influences the scope of practice for occupational therapists in 
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Ireland (Lencucha and Shikako-Thomas, 2019), is the Outcomes for Children and 

their Families Framework (Health Service Executive, 2013). The outcomes laid out 

in this framework align with occupational therapy professional values, such as 

client-centred practice, rights, participation, and the importance of engagement in 

occupational roles of life for the child and family (American Occupational Therapy 

Association, 2014). The framework sets out 11 outcome statements, developed via 

a collaborative consultation process with children, young people, families and team 

members providing multi-disciplinary services and supports (Health Service 

Executive, 2013). The six outcome statements for children and young people are:  

1. Children and young people have a voice in matters which affect them, and 

their views will be given due weight in accordance with their age and 

maturity.  

2. Children and young people enjoy the best possible health. 

3. Children and young people are safe.  

4. Children and young people have friends and get on well with other people 

in their lives.   

5. Children and young people learn skills to help them to be independent.  

6. Children and young people take part in home life, school life and community 

life.  

The five outcomes statements for families are:  

1. Families understand their child or young person’s needs what they are able 

to do well and what they find difficult as they are growing up.  

2. Families look after, take care of and support their child or young person.  



33 
 

3. Families are supported to ensure that their rights and the rights of their child 

or young person are respected.  

4. Families take part in community services and supports.   

5. Families feel supported by family, friends and neighbours in their local 

community.  

Education policy changes are reflecting a potential new model of service delivery 

for some children with DCD within the school system in Ireland. The demonstration 

project was established by the Department of Education and Skills to provide in-

school services over the course of the 2018/19 school year. The purpose of 

the project was to test a model of tailored therapeutic supports by providing speech 

and language and occupational therapy within 'educational settings' (Department of 

Education and Skills, 2018). This new model of tiered intervention within the school 

setting has the potential to provide participation-oriented intervention, which targets 

improvement in the child’s involvement in a real life situation (Smits-Engelsman et 

al., 2018a). Collaborative working between occupational therapists and educators 

may help to remove participation restrictions within the physical, social and cultural 

environment for the child with DCD. This education policy initiative has been 

implemented on a small scale within one region (CHO 7) of Ireland. Substantiate 

investment will be required for this policy to be rolled out nationally.  

This section presented a brief introduction to the Irish health and education policy 

context to explain the need for researchers to examine and understand the policy 

context as part of the intervention development phase (O'Cathain et al., 2019a). We 

will return to policy in Chapter 5, where the PhD candidate presents a policy brief. 

The policy brief will detail how the findings of meta-ethnography synthesis (Paper 

III) can inform policy implementation, practice and service delivery. Then, in the 
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discussion chapter, we will discuss the findings of this doctoral research in relation 

to current evidence (Paper I), the views of children and young people living with 

DCD (Paper III) and clinical practice (Paper IV) all within the context of national 

policy. This is to ensure that recommendations for future occupational therapy 

interventions development research are aligned with national policy. 

2.4 Theoretical basis of this thesis  

Drawing upon existing theories is imperative to inform the development process for 

an intervention (Craig et al., 2008; Duncan et al., 2020; O'Cathain et al., 2019a). 

Therefore, this section presents the theory-based elements (O'Cathain et al., 2019b) 

underpinning this thesis. Namely, the International Classification of Functioning for 

Health and Disability (ICF) (World Health Organisation, 2001) and the subsequent 

International Classification of Functioning for Children and Youth (ICF-CY) 

(World Health Organisation, 2007). The Family of Participation Related Constructs 

(fPRC) conceptual framework, the Person-Environment Occupation Model (PEO) 

will be outlined and briefly discussed to explain the rationale for their selection.  

2.4.1 International Classification of Functioning for Health and Disability (ICF)   

The ICF-CY framework provides a contemporary vision of health and functioning 

which proposes that disability results from the interaction between environmental 

(human, physical, social, political) and personal factors (World Health Organisation, 

2001; World Health Organisation, 2007). The ICF and ICF-CY framework 

promotes a significant shift towards a biopsychosocial model with the illustration of 

six concepts in the frameworks (body structure and functioning, activity, 

participation, environmental factors, personal factors and the health condition) 

(World Health Organisation, 2001; World Health Organisation, 2007). These are 

interconnected factors, but without a hierarchy of importance (Rosenbaum and 
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Gorter, 2012; World Health Organisation, 2001; World Health Organisation, 2007). 

In recent years, Rosenbaum and Gorter (2012) developed a novel way of 

interpreting the ICF, presented as the F-words (fitness, function, friends, family, fun 

and future), which are mapped to each of the ICF concepts.  The illustration of the 

ICF concepts and the F-words depicted in figure 2.1  (CanChild, 2020) are relevant 

to occupational therapy domains of practice (American Occupational Therapy 

Association, 2014). For example, function refers to what people do, reflecting the 

concept of ‘occupations’ (Rosenbaum and Gorter, 2012).  
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Figure 2.1: The ICF Framework  & the F-Words
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The PhD candidate chose to use the ICF framework as a conceptual framework 

because it provides an internationally recognised language that reflects core 

concepts applicable to occupational therapy practice such as people, environments 

and involvement in meaningful activities and life situations (Hemmingsson and 

Jonsson, 2005). Researchers widely use the ICF domains to record outcomes of 

which participation is recognised as one of the most important for child health and 

well-being (McIntyre, Novak and Cusick, 2010; Blank et al., 2019b; Young et al., 

2020). Furthermore, the ICF domains (body structure, activity, participation) are 

incorporated into national health outcome datasets (O'Dea and Connell, 2016). Thus, 

the employment of the ICF may help to frame discussions between researchers, 

health professionals and policymakers regarding interventions that improve health 

(Forsyth et al., 2008; Blank et al., 2019b).  

2.4.2 Family of Participation Related Constructs (fPRC) 

A second conceptual framework that underpins this thesis is the family of 

Participation Related Constructs (fPRC). Jabareen (2009, p. 52) defined a 

conceptual framework as a “network of interlinked concepts that together provide a 

comprehensive understanding of a phenomenon or phenomena”. The fPRC provides 

greater conceptual clarity on the phenomenon of participation (Imms et al., 2016; 

Imms et al., 2017). The ICF defines participation as involvement in life situations 

(World Health Organisation, 2001) whereas, the fPRC defines “participation as 

having two essential components: attendance, defined as ‘being there’ and measured 

as the frequency of attending, and/or the range or diversity of activities; and 

involvement, the experience of participation while attending. Involvement might 

include elements of engagement, motivation, persistence, social connection, and 

level of affect” (Imms et al., 2017, p. 18). The fPRC framework pays equal attention 



38 
 

to personal intrinsic (activity competence, sense of self and preferences), and 

extrinsic (environment and context) factors that influence participation or are 

influenced by participation (Imms et al., 2017).  

This conceptual framework was systematically developed from systematic reviews 

and analysis of the research evidence and intervention research in childhood 

disability (Imms et al., 2016; Imms et al., 2017). This conceptual framework was 

selected for this doctoral research, because of the systematic approach to its 

development and its potential capacity to explain participation and define 

participation outcomes, and related constructs, which may help to explain or 

examine the mechanisms of impact of an intervention targeting participation.  

2.4.3 Person-Environment-Occupation (PEO) model 

Various theoretical models exist within occupational therapy literature that 

communicates the interaction of the person, the occupation and the environment and 

the influence on occupational performance for the child (Rodger, 2010). The 

Person-Environment-Occupation (PEO) model was chosen to inform this research 

(Baptiste, 2017; Law et al., 1996). The PEO model posits that occupational 

performance results from the dynamic connections between people, their 

occupations and roles, and the environments in which they live, work and play (Law 

et al., 1996). According to the PEO, when there is optimal interaction between the 

abilities of the individual or their support needs, the demands of the occupation 

being attempted and the environmental context, then greater occupational 

performance and participation opportunities can be realised (Baptiste, 2017). As a 

theoretical model, the PEO explicates the outcome of interest that is occupational 

performance and participation in daily life situations. Thus, this model provides a 

framework for this doctoral research to theorise about the transactional relationships 
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between the child with DCD, environment(s) and occupation (Baptiste, 2017; Law 

et al., 1996).   

The theories selected provided an analytical approach that fit the overarching aim 

of this doctoral research that is to use an evidence and theory-based approach to 

inform occupational therapy intervention development to improve participation 

outcomes for children and young people with DCD. The selected theories namely, 

the ICF-CY (World Health Organisation, 2007) and the fPRC (Imms et al., 2017), 

and the PEO model (Baptiste, 2017; Law et al., 1996), all value the interconnections 

between the person, environment and occupation (King et al., 2018). The PhD 

candidate hypothesised that these theoretical frameworks could provide the 

foundation to explain the potential mechanism of change for intervention 

development targeting participation outcomes for children with DCD.  
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CHAPTER 3 

This chapter is based upon the PhD candidate’s first published manuscript 

“Effectiveness of interventions to improve participation outcomes for children with 

developmental coordination disorder: A systematic review”. The manuscript 

presented is different from the published paper (O'Dea, Robinson and Coote, 2019) 

as additional detail has been added to the discussion to situate the findings within 

the wider context of this PhD thesis. This original manuscript was accepted 

following the completion of one round of revisions from peer review feedback from 

the British Journal of Occupational Therapy.  

In this chapter, the findings of a systematic review examining the effectiveness of 

interventions to improve participation outcomes for children with DCD are reported 

and discussed. With guidance from her supervisors, the research design, data 

collection, data extraction and data analysis was conducted by the PhD candidate. 

The PhD candidate wrote this paper with supervisory support from her supervisors 

Professor Susan Coote and Doctor Katie Robinson.  

In line with the development phase of the MRC framework for complex 

interventions (Craig et al., 2008), the PhD candidate identified the importance of 

conducting this systematic review. In order to examine the evidence base for current 

interventions, before examining the design of any new intervention. 
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Effectiveness of interventions to improve participation outcomes for children with 

developmental coordination disorder: A systematic review 

Abstract 

Introduction 

Developmental Coordination Disorder (DCD) affects a child’s motor abilities and 

participation across environments. This study aimed to review systematically, the 

effectiveness of interventions using a motor, cognitive, or psychological approach 

on participation outcomes in children with DCD. 

Method 

Systematic review of the literature published between 2001 and November 2017 

was conducted. Eight electronic databases Ebsco (Embase, PubMed, CINHAHL, 

PsychInfo, the Cochrane Library, Education Full Text (H.W Wilson), SportDiscus, 

and Scopus (Web of Science) were searched.  

Results 

Twelve studies - seven randomised controlled trials, two quasi-experimental and 

three case series research design met the inclusion criteria. Systematic quality 

assessment and meta-analysis was not possible given the heterogeneity of research 

designs, interventions, and outcome measures. Limited evidence for participation 

outcomes was found.  The Cognitive Orientation to Occupational Performance (CO-

OP) intervention found a between-group effect on the Canadian Occupational 

Performance Measure Performance (COPM-P) g= 1.0 (0.02, 1.9) and COPM 

Satisfaction g = 1.4 (0.4, 2.3) in favour of the CO-OP for one RCT. Large significant 

within-group effects were found for CO-OP intervention on the COPM outcome 

measure COPM-S d = -2.1 (-5.2, -0.2).  



50 
 

Conclusion 

More high-quality research is needed to strengthen the evidence-base regarding 

occupational interventions to improve participation outcomes for children with 

DCD.  

Keywords: Developmental Coordination Disorder, Systematic review, Children  

Key findings 

Limited evidence exists regarding the effectiveness of interventions to improve 

participation outcomes.   

More high-quality research is needed to study the effects of occupational therapy 

interventions ensuring that participation is measured as a primary outcome.  

What the study has added  

This review suggests that the development of complex interventions is needed to 

help guide clinical practice and improve outcomes for children with DCD across the 

lifespan. The CO-OP intervention may help to increase participation in prioritised 

daily activities in the home or community.  
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INTRODUCTION 

Developmental Coordination Disorder (DCD) is a neuro-developmental condition 

not attributable to a neurological condition, intellectual disability or visual 

impairment (APA, 2013).  DCD affects between 5 - 6% of school-age children 

(APA, 2013). The predominant characteristic is the presence of gross and fine motor 

proficiency difficulties, which influence participation in activities of daily living 

(ADL). Children with DCD show differences in brain structure and function 

compared with typically developing children and these neural mechanisms have 

been associated with other developmental conditions. Hence, co-morbid screening 

is recommended (Fuelscher et al., 2018). Cognitive issues frequently co-occur with 

DCD (Sumner, Pratt and Hill, 2016) and executive function difficulties persist over 

time, which may affect activities of daily living and academic achievement, in 

addition to motor deficits (Bernardi et al., 2018).  

Consequences of DCD on Health and Well-Being 

DCD has long-term morbidity with an increased risk of obesity, and poor 

cardiorespiratory health due to primary motor difficulties (Cairney et al., 2010a).  

Although primarily a disorder involving coordinated movement, DCD is also 

associated with a range of mental health difficulties. Anxiety and depression are the 

predominant secondary consequences of DCD (Missiuna et al., 2014; Pratt and Hill, 

2011). In late childhood, the emotional impact of DCD may be more severe than the 

primary motor difficulties that are experienced (Missiuna et al., 2014). Health 

service data indicates ongoing and high demand for occupational therapy and 

psychology services for adolescents with DCD (O'Dea and Connell, 2016). This 

multi-faceted profile of motor, cognitive and psychological difficulties for children 
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with DCD is concerning given the potential impact on health services and the long-

term associated social and economic costs.  

Participation is a key indicator of overall health and well-being across the lifespan 

and is identified as a key outcome for parents of children with DCD and health 

professionals (Camden et al., 2015b; Jasmin et al., 2018). Progressive and 

significant withdrawal from participation in free play and organised activities 

emerge seen over time (Cairney et al., 2010c). The reasons for withdrawal include 

poor motor performance (Cairney et al., 2010c), fear of failure, poorly perceived 

competency and bullying (Missiuna et al., 2008). Participation restrictions due to 

DCD has been shown to have a negative influence the individual's emotional state 

(O'Dea and Connell, 2016; Sylvestre et al., 2013; Tal-Saban et al., 2012).  

DCD and Participation  

Participation is an important construct, and valued goal, but its definition and 

conceptualisation vary widely (Dijkers, 2010). The World Health Organization’s 

International Classification of Functioning, Disability and Health for Children and 

Youth (ICF-CY) promotes a framework for health that illustrates the relationship 

between a health condition such as DCD; body structures and function; activity 

performance; participation; environmental factors and personal factors. The ICF-

CY defines participation as a child’s involvement in life situations, and activity 

performance is defined as the execution of a task or action by an individual (World 

Health Organisation, 2007). The evolving nature of participation as a construct and 

health outcome has important implications for Occupational therapy (OT). OT is the 

profession concerned with enabling occupation to support the involvement in life. 

Occupation is a broad term used to capture the scope and meaning of ‘everyday life 

activity’ (American Occupational Therapy Association, 2014). Typically, children 
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with DCD are referred to OT for treatment to target occupational performance 

difficulties associated with daily activities and to address participation restrictions 

across home, community or school environments. The absence of the subjective 

experience of meaning in participation within the ICF is recognised as an important 

aspect of occupation (Hemmingsson and Jonsson, 2005). However, Imms et al. 

(2016) proposed a new conceptual approach, the family of Participation Related 

Constructs (fPRC), which defines participation as having two essential components: 

attendance, defined as ‘being there’ and measured as frequency of attending, and/or 

the range of diversity of activities; and involvement, the experience of participation 

while attending. This comprehensive definition and framework capture the 

objective and subjective experience of participation, which may provide a common 

language for OT’s and other professionals and researchers to communicate health 

outcomes.  

Research examining health service data shows there is a high demand for 

occupational therapy services for children with DCD to help address the 

heterogeneous profile of performance skill difficulties, activity and participation 

restrictions (O'Dea and Connell, 2016). Numerous occupational therapy 

interventions exist, aiming to improve motor, behavioural and functional 

outcomes (Novak and Honan, 2019). Occupational therapy interventions for 

children with DCD are frequently multi-component and complex and it can be 

challenging to categorise the type and content of interventions (Smits-Engelsman et 

al., 2018). However, interventions need to be clearly defined to enhance replication 

(Miyahara et al., 2017). Motor-based occupational therapy interventions typically 

use physical activity or motor learning approaches to target motor proficiency skills 

(Preston et al., 2016). Psychological approaches have been incorporated into motor 
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intervention programmes to target psychological factors, such as self-efficacy and 

motivation (Peens et al., 2008). Cognitive-based interventions primarily use 

cognitive strategies to support motor proficiency in activities of daily living for 

children with DCD (Polatajko et al., 2001). The Cognitive Orientation to 

Occupational Performance (CO-OP) is an occupation-centred cognitive-based 

intervention that enhances children’s skill acquisition, enables engagement in 

relevant occupations and hence promotes participation in the activities of daily life 

through strategy use (Rodger, 2010).  

To support the child’s participation, clinical guidelines for occupational therapists 

encourage the use of collaborative goal setting that embraces child, family and 

community contexts  (Forsyth et al., 2008). The parental expectation of effective 

occupational therapy intervention has focused not on the remediation of motor 

impairments, but rather on broader issues such as developing their child’s ability to 

engage in self-care and play activities, self-worth and social participation (Morgan 

and Long, 2012). Evidence suggests that children with DCD are specific in their 

descriptions of activity outcomes regarding sports, play, and self-care activities 

(Morgan and Long, 2012; Jasmin et al., 2018).  

No reviews of occupational therapy interventions for children with DCD to date 

have considered participation as the primary outcome, however, studies have shown 

that task-oriented intervention approaches are effective at improving motor 

proficiency outcomes at the body function or activity level (Miyahara et al., 2017a; 

Smits-Engelsman et al., 2013; Smits-Engelsman et al., 2018a).  
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AIMS 

This review aims to identify and analyse the totality of the evidence regarding motor, 

psychological and cognitive interventions used to target participation and activity 

outcomes for children with DCD.  

METHOD 

Design and Search Strategy 

The PRISMA guidelines were followed in the conduct and reporting of this 

systematic review (Liberati et al., 2009). A modified PICOS framework (population, 

intervention, comparison, outcomes, and study types) was used to develop the 

selection criteria (Liberati et al., 2009). The study protocol was registered on 

Prospero on 21st December 2017 registration number CRD42017080747. Eight 

databases were searched, Ebsco (Embase, PubMed, CINHAHL, PsychInfo, the 

Cochrane Library, Education Full Text (H.W Wilson) and SportDiscus) and Scopus 

(Web of Science). The search was performed in November 2017. A comprehensive 

search strategy using free-text terms and MeSH was developed. An example of the 

search terms used in CINAHL is “Developmental Coordination Disorders OR 

Dyspraxia OR Motor Disorders, AND Interventions OR Treatment OR Programme 

AND Physical OR Cognitive OR psychological”. The search strategy was limited 

children 0- 18 years and to articles published from 2001 onwards, following 

publication of the International Classification of Functioning, Disability and Health, 

which defined participation and its importance as a health outcome (WHO, 2001). 

Reference lists of the selected studies were reviewed to check for any additional 

eligible articles.  
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Screening and study selection 

Database searches were uploaded to EndNote software and duplicates were removed. 

The study search was uploaded to Rayyan (Ouzzani et al., 2016) so that two 

independent reviewers (ÁOD and KR) could independently screen articles by title 

and abstract based upon the inclusion criteria. Studies included were then full-text 

screened for eligibility by both reviewers. Disagreements in the screening were 

resolved by discussion, with the involvement of a third reviewer (SC) where 

necessary. Results from the search strategy and screening process are displayed in 

Figure 3.1.  

Selection criteria  

Participants  

Children aged five to eighteen years were included. Children younger than five 

years were excluded as they would not typically be diagnosed with DCD before five 

years of age to allow adequate opportunities for learning and developmental 

variation (Blank et al., 2019b). 

Participants were required to have a diagnosis of DCD diagnosed according to the 

Diagnostic and Statistical Manual of Mental Disorders 4th or 5th Edition (DSM-V) 

or probable DCD. Studies that described participants as having probable DCD had 

to outline how each of the DSM-V criteria was fulfilled. For example, studies had 

to report motor impairment scores as below the 15th percentile on a standardized 

motor test; describe how the participants’ activities of daily living are affected as a 

result of the motor skills difficulties; provide an explanation of the participants 

cognitively ability and confirm that it is within the normal intellectual ranges; and 

finally indicate that parents, guardians, teachers or health professionals reported no 

underlying medical condition.  
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Intervention 

The included studies had to examine an experimental intervention to treat children 

with DCD. The experimental intervention could be motor based, cognitive-based, 

and psychologically based or a combination of these types of intervention.  

Outcome measures 

The primary outcome in this review was participation, and the secondary outcome 

was activity. Eligible studies had to report a quantitative participation outcome(s) 

measure, which meets the ICF definition or the family of Participation Related 

Constructs (fPRC) definition of participation. Participation is defined as 

involvement in everyday life situations according to the ICF (WHO). Within the 

fPRC, participation has two essential components: attendance defined as ‘being 

there’ and measured as the frequency of attending, and the range or diversity of 

activities; and involvement is defined as the experience of participation while 

attending. Involvement includes elements of engagement, motivation, persistence, 

social connection, and level of affect (Imms et al., 2016).  The secondary outcome(s) 

was activity; defined as the execution of a task or action by an individual (World 

Health Organisation, 2007).  

Study design 

Randomised controlled trials (RCTs), quasi-experimental, and case series study 

designs were included.  

Data extraction  

The data extracted included study design, participant age, gender, diagnostic criteria, 

a description of the experimental intervention/comparator, participation outcome 

measure(s), activity outcome measure(s), and results for all participation and 
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activity outcome measures (pre/post-intervention means and standard deviations 

and effect sizes where provided,). When necessary, original authors were contacted 

to provide additional information. The TIDieR (Template for Intervention 

Description and Replication) checklist was used to report details of the intervention 

elements (Hoffmann et al., 2014).  The data extraction form was trialled on one 

article by two independent reviewers to ensure the clarity of the instructions and that 

the required information was elicited. Two authors (ÁOD & KR) independently 

extracted data for all included papers.  

Risk of bias and Quality assessment  

For ease of comparison, the Cochrane Collaboration risk of bias tool (Higgins et al., 

2011) was used for the RCTs (Bonney, Ferguson and Smits-Engelsman, 2017a; 

Hammond et al., 2014; Hillier, McIntyre and Plummer, 2010; Hung and Pang, 2010; 

Miller et al., 2001; Thornton et al., 2016; Wood et al., 2017) and the two quasi-

experimental studies (Cacola et al., 2016; Noordstar et al., 2017). Due to the 

inherent risk of bias associated with case series study design, they were not included 

in the risk of bias assessment. It was not feasible to conduct any systematic quality 

assessment as recommended in the PRISMA statement, given the heterogeneity of 

the included studies, regarding different interventions and outcome measures used 

(Liberati et al., 2009). Two reviewers (ÁOD, SC) independently assessed the risk 

of bias. Discrepancies were reviewed and resolved by discussion.  

Data Synthesis 

It was not feasible to conduct a meta-analysis as recommended in the PRISMA 

statement, given the heterogeneity of the included studies, regarding study design, 

different interventions and measures used (Liberati et al., 2009). The focus of this 

review was the effectiveness of interventions on participation and activity outcomes. 
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Therefore, to facilitate comparison, we reported effect sizes for participation and 

activity outcomes. The indexes used were Cohen’s d for within-group effect and 

Hedges’ g for between-group effect (Lakens, 2013). The magnitude of effects on 

norm-referenced tests was interpreted using the conventions of Cohen’s d: 

small=0.2, medium=0.5, and large=0.8 for and Hedges g: small=0.2, medium=0.5, 

and large=0.8  (Lakens, 2013). Confidence intervals were calculated to allow 

interpretation of the effect size. Extracted data were tabulated and discussed 

narratively.  

RESULTS 

The search results are presented in a PRISMA flowchart in Figure 3.1. Of the 4672 

studies screened, 12 were included. Most studies were excluded during the full-text 

review because participation was not measured. Four studies used non-standardised 

questionnaires and did not present sufficient data to enable data extraction for 

participation measures (Bonney, Ferguson and Smits-Engelsman, 2017a; Hillier, 

McIntyre and Plummer, 2010; Hung and Pang, 2010; Wood et al., 2017).  
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Figure 3.1: PRISMA FLOWCHART OF ARTICLES IDENTIFIED 

(Based on Liberati et al 2009) 
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Characteristics of studies 

Seven of the included studies were RCTs (Bonney, Ferguson and Smits-Engelsman, 

2017a; Hammond et al., 2014; Hillier, McIntyre and Plummer, 2010; Miller et al., 

2001; Hung and Pang, 2010; Wood et al., 2017; Thornton et al., 2016). Six of the 

RCTs had an active control, either a usual care group or a comparator intervention; 

one RCT had an inactive control group but only reported activity data for the control 

group (Thornton et al., 2016). Two studies used a quasi-experimental design 

comparing two interventions (Cacola et al., 2016; Noordstar et al., 2017). Three 

studies used a case series pre-test-post-test design without a control group (Chan, 

2007; Dunford, 2011; Zwicker et al., 2015). Table 3.2 presents a summary of the 

study characteristics.  

Risk of Bias and Intervention Reporting  

Risk of bias was completed using the Cochrane risk of bias tool for nine of the 

included studies (see figure 3.2). Studies were classified as low risk’ of bias, ‘high 

risk’ of bias or ‘unclear risk’ of bias for each domain. If insufficient detail about 

what happened in the study was reported, the judgement was classified as ‘unclear 

risk’ of bias per Cochrane guidelines (Higgins et al., 2011). Overall, the risk of bias 

was high for blinding of participants and personnel; it was difficult to assess 

selective reporting in many of the studies as no protocol was published before the 

study.  
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Figure 3.2: Risk of Bias 

 

The TIDieR checklist is presented as a web appendix (supplementary table 3.1 

TIDieR Checklist). The majority of studies have lack of information detailing the 

procedures and content of activities used, with a lack of an intervention guide or 

intervention protocol published that would facilitate intervention replication.  

Intervention was examined to identify if studies published a fidelity protocol two of 

the included studies published an intervention protocol (Hillier, McIntyre and 

Plummer, 2010; Miller et al., 2001).  
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Bonney, Ferguson and Smits-

Engelsman (2017a) 

+ + - + + ? 

Cacola et al. (2016) - - - - ? ? 

Hammond et al. (2014) ? ? - - + ? 

Hillier, McIntyre and Plummer 

(2010) 

+ + - + + - 

Hung and Pang (2010) + + - + + ? 

Miller et al. (2001) ? ? - + - ? 

Noordstar et al. (2017) - - - - + ? 

Thornton et al. (2016) ? ? - + ? ? 

Wood et al. (2017) + + + + - ? 
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Table 3.1 TIDIER Checklist  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Author Brief 

name 

Why What Procedures Who 

provided 

How Where When & 

How much 

Modifications Fidelity 

(planned) 

Fidelity 

actual 

Bonney, 

Ferguson and 

Smits-

Engelsman 
(2017a) 

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ? ? ? 

Cacola et al. 

(2016) 

✓ ✓ ? ? ✓ ✓ ✓ ✓ ? ? ? 

Chan (2007) ✓ ✓ ✓ ? ✓ ✓ ✓ ✓ ? ? ? 

Dunford 
(2011) 

✓ ✓ ? ? ✓ ✓ ✓ ✓ ? ? ? 

Hammond et 

al. (2014) 

✓ ✓ ? ✓ ✓ ✓ ✓ ✓ ? ? ? 

Hillier, 
McIntyre and 

Plummer 

(2010) 

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

(Hung and 

Pang, 2010) 

✓ ✓ ? ✓ ✓ ✓ ✓ ✓ ? ? ? 

Miller et al. 

(2001) 

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Noordstar et 

al. (2017) 

✓ ✓ ? ? ✓ ✓ ✓ ✓ ? ? ? 

Thornton et 

al. (2016) 

✓ ✓ ✓ ? ✓ ✓ ✓ ✓ ? ? ? 

Wood et al. 

(2017) 

✓ ✓ ✓ ✓ ? ✓ ✓ ✓ ? ? ? 

Zwicker et al. 

(2015) 

✓ ✓ ? ? ✓ ✓ ✓ ✓ ? ? ? 
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Participants  

The majority of studies included children aged between 5-12 years bar one, which 

included children aged 13-16 years (Bonney, Ferguson and Smits-Engelsman, 

2017a). Ten studies included samples of mixed gender; in these studies, combined, 

the boy: girl ratio was 3:1 (132 boys: 44 girls). One study involved all female 

participants (Bonney, Ferguson and Smits-Engelsman, 2017a) and one included 

male participants only (Thornton et al., 2016). All studies outlined how participants 

met each diagnostic criterion by the DSM-IV/V for a diagnosis of DCD or probable 

DCD. Two studies clearly describe co-morbidity screening for participants 

(Dunford, 2011; Wood et al., 2017).  
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Table 3.2 Study characteristics of the included papers 

Author, 

year 

Study 

design 

Sample characteristics Experimental intervention 

group 

Comparator/Usual Care/ 

Control group 

Activity 

outcome 

measure 

Participation 

outcome 

measure 

Bonney, 

Ferguson 

and 

Smits-

Engelsm

an 

(2017a) 

 

RCT N = 43 

Age: 13-16 yrs. 

 

Group A: (n= 22, girls: 22) 

Mean age 14.3 ±1.1 

Group B (n= 21, girls 21) 

Mean age 14.3 ±1.1 

 

Recruited from a high 

school. Participants 

screened by self-report 

questionnaires and asked if 

they wanted to improve 

their motor skills. 

No screening/mention of 

co-morbidity  

Activity-based Wii motor 

intervention  

 Group B 

 

Wii fit training using balance 

boards  

 

Group-based school setting 

2 trained student therapists 

supervised 

 

45 minutes/ session 1x week 14 

weeks Max 8 games per session 

Total 630 min 

Activity-based motor 

intervention using task-

oriented functional 

training  Group A 

 

Everyday activities, motor 

skills instruction & games 

 

Physiotherapist led 

 

Group-based school setting 

 

Physiotherapy-led 

45 minutes/ session 1x 

week 14 weeks 

MABC-2. 

BOT-2 – 

running & 

agility sub-

test. 

Functional 

performance 

tests:  

sprint tasks 

& stair 

climbing 

The 

participation in 

activities of 

daily living for 

adolescents’ 

questionnaire 

(PADLA-Q) 

 

Primary 

outcome 

Cacola et 

al. 

(2016) 

 

Quasi-

experimental  

Controlled 

clinical trial 

N= 24 (Boys: 19 Girls: 5) 

Age: 7-12 yrs. 

 

Group A (n = 11, 10 boys, 

1 girl) 

Mean age: 9.09 ± 1.51 

Group B (n= 13, 9 boys, 4 

girls) 

Mean age 8.46 ± 1.5 

 

Recruited families who 

participated in previous 

studies. No mention of 

presence or absence of co-

morbid conditions  

Group motor skills 

intervention using task-

oriented activities  

 

Program A  

Task-oriented activities 

focusing on collaboration & 

cooperation among children 

University gym 

 

Group size N= 11 Child: staff 

ratio 1 trained instructor & 4 

assistants  

 

1hr/session 1x week 10 weeks 

Total 600min 

Group motor skills 

intervention using goal-

oriented approach 

 

Program B 

Goal-oriented training  

  

University gym 

 

Group size N= 3-4 Child: 

staff ratio 1 instructor & 

1/2 assistant(s) 

 

1hr/session 1x week 10 

weeks Total 600min 

DCD-Q  

ChAS 

 

 

 

CAPE 

PAC 

 

Primary 

outcome  
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Chan 

(2007) 

 

Single-group 

pilot trial 

N = 6  

Boys:4 

Girls:4 

Age 8-10 yrs. 

Mean age 8.8 ± 0.55 

 

Recruited from out-

patients child assessment 

clinic. No 

screening/mention of co-

morbidity 

Group-based CO-OP 

intervention 

Targeted at improving 

performance in daily activities 

 

OT led group  

2hr/session 1x week 7 weeks 

plus daily practice at home 

Total: 840 min 

 

No comparison group  COPM  

AMPS (motor) 

& (process) 

Primary 

outcome 

Dunford 

(2011) 

 

 

Repeated 

measures 

study design, 

with four 

repeated 

N= 8 (Boys: 7; Girls: 1)  

Age 7 – 11 yrs. 

Mean age 9.6 ± 1.7 

 

Recruited from an OT 

waitlist. 

Co-morbid diagnosis 

included - additional 

specific learning 

difficulties n=5; joint 

hypermobility n= 3; 1 

awaiting paediatrician 

review query attention 

deficit disorder n=1. 

 

Goal oriented group 

intervention combining motor 

learning and cognitive 

strategies 

Targeting specific activities of 

daily living goals Group-based 

– clinic setting (4 children per 

group) 

 

OT led 50 min/session 8 

sessions 2-week period Total 

400min 

No comparison group  COPM  

 

Primary 

outcome 

Hammon

d et al. 

(2014) 

Pilot RCT N=18 (Boys 14; Girls 4) 

Age: 7-10 yrs.  

 

DCD: Wii (n= 10, 8 boys, 

2 girls) 

Mean age 8.53 ± 1.15  

DCD: Comparator (n=8, 6 

boys, 2 girls) 

Mean age 9.53 ± 1.42 

 
Recruited from 2 primary 

schools. Presence & absence 

of comorbid conditions – no 
information.  

Wii-Fit motor based 

intervention  

Wii-fit training  

 

Group-based school setting 

supervised play by school 

teacher or researcher 

 

10min/session3x week      

4 Weeks Total 120 min 

Jump Ahead programme 

- treatment as usual 

School run physical 

activity programme 

 

Group-based school setting 

School teacher led 

1hr/session   1x week 4 

weeks Total 120 min 

 

 

CSQ.  

 

Secondary 

outcome 

measure 
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Hillier, 

McIntyre 

and 

Plummer 

(2010) 

 

Pilot RCT N= 12 (Boys 10; Girls 2) 

Age 5-8  

Mean age 7.1   

Intervention (n=6, 5 boys, 

1 girl) 

Control: (n = 6, 5 boys, 1 

girl) 

 

Referred with suspected 

DCD/meeting DSM-IV 

criteria. Recruited form 

Minimal Motor disorder 

unit within the hospital  

Aquatic physical therapy 

motor based intervention 

 

Program targeted motor skills, 

self-concept, and participation 

of children with DCD 

 

Individual sessions - 

physiotherapist led 

30min/session 6 sessions 12 

weeks Total 180min 

Wait-list control group 

 

 

 Parent’s 

Perception of 

Changes in their 

Child’s 

Participation 

 

Secondary 

outcome 

(Hung 

and 

Pang, 

2010) 

Pilot RCT N = 23 (19 boys, 4 girls) 

Age 7-11 yrs. 

 

Group-based training 

(n=12) 

Mean age: 8.4yrs ± 1.2  

Individual-based training 

(n=11) 

Mean age: 7.8 yrs. ± 1.2 

Recruited from child 

assessment centre in a 

hospital. Excluded children 

with excessive disruptive 

behaviour –no exclusion 

criteria. 

Group-based motor skill 

training  

 

Functional tasks and exercises 

Physiotherapist led  

45 min 1/wk  8 sessions 8 

weeks. Total min 360 

Home programme 20 min daily 

for 8 weeks 

Individual motor skills 

training 

 

Functional tasks and 

exercises 

 

Physiotherapist led 

45 min 1/wk 8 sessions 8 

weeks Total min 360 

Home programme 20 min 

daily for 8 weeks 

 Parental 

satisfaction 

questionnaire  

 

Secondary 

outcome 

Miller et 

al. 

(2001)  

 

Pilot RCT N= 20 (14 boys, 6 girls) 

Age: 7-12 yrs. 

 

CO-OP N=10, 7 boys, 3 

girls 

Mean age 8.90 ±1.52 

CTA N= 10, 7 boys, 3 girls 

Mean age 9.2 ±0.92 

 

Recruited from research & 

treatment clinic in the 

CO-OP intervention 

Targeted at improving 

performance in daily activities 

  

Individual sessions 

 

OT led  

50min/session 10 sessions 10 

Weeks Total 500 min 

Contemporary 

Treatment Approach 

(CTA) 

Targeted tasks consisted of 

some widely used 

approaches neuromuscular, 

multi-sensory, etc.  

 

Individual sessions  

OT led 50min/session 10 

sessions 10 Weeks Total 

500 min 

Performance 

Quality 

Rating Scale 

 

 

COPM  

 

VABS 

 

 

 

Primary 

outcomes  
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school of OT University of 

Western Ontario. 

Presence & absence of 

comorbid conditions – no 

information. 

Noordsta

r et al. 

(2017) 

Quasi-

experimental 

Clinical 

controlled 

trial 

N=31 (21 boys, 10 girls) 

Age 7-10 yrs. 

 

Intervention: n =20 (13 

boys, 7 girls) 

Mean age: 8.15 ±0.93 

Comparator: n= 11 (8 

boys, 3 girls) 

Mean age: 8.09 ± 1.14 

 

Participants recruited via 

Pediatric therapists 

recruited into the study. 

Did not investigate co-

occurring disorders. 

Integrated perceived 

competence & motor 

intervention  

 

Treatment focused on the motor 

activity & underlying motor 

skill 

Therapist provided positive, 

specific, & progress feedback 

during each session 

  

Individual treatment 

Pediatric therapist led 

30min/session. 1x/week 12 

weeks Total 360 min 

Care as usual motor 

activity intervention 

 

Treatment focused on the 

motor activity & 

underlying motor skill 

problems 

 

Individual treatment 

Pediatric therapist led 

30min/session 1x/week 

12 weeks Total 360 min 

DCDQ 

 

 

7-day activity 

diary 

 

Yamax CW700 

digiwalker 

pedometer: 

physical activity 

 

Secondary 

outcome 

Thornton 

et al., 

(2016) 

Block 

randomised 

controlled 

clinical trial 

N=20 All boys 

Age 8-10 yrs 

Mean age: 9.1 ± 9 m 

 

CO-OP: (n= 10) 

Control: (n=10) 

 

Presence & absence of 

comorbid conditions – no 

information.  

Group-based CO-OP 

intervention Targeted fine 

motor goals. 

 

University setting 

OT led 1hr/session 10 sessions 

10 weeks 600min Plus 15min x 

day of home activities 

Control group 

Received no intervention –

regular physical activity 

Handwriting 

speed test 

COPM  

 

GAS  

 

Primary 

outcome 

Wood et 

al., 

(2017)  

 

 

 

 

 

 

RCT N= 21 (15 boys, 6 girls) 

Age: 7-11 yrs. 

 

Intervention gr: (n=11, 8 

boys, 3 girls) 

Mean age 8.55 ±1.04 

Comparator: (n= 10, 7 

boys, 3 girls) 

Mean age: 8.60 ±1.84 

Group-based Quiet Eye 

Training motor Intervention 

 

Quiet Eye Training (QET) 

targeting throwing & catching 

skills  

 

Group-based 

Coach led  

Group-based target 

technical training motor 

based intervention 

 

Technically based training 

targeting throw & catch 

skills 

 

Group-based 

Catching 

performance 

Parental 

questionnaire  

 

Secondary 

outcome 
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Recruited from local DCD 

support groups, social 

media & local OT services. 

Parental screening of 

AD/HD rating scale –IV. 

No child scored above the 

98th percentile – minimum 

cut-off used. 

University sports hall 

 

1hr/session 4 sessions 4 weeks  

240min 

Coach led 

University sports hall 

1hr/session 4 sessions 4 

weeks 240min 

Zwicker 

et al., 

(2015) 

Case series 

pre/post 

N= 11  

7–12 years (9 boys, 2 girls) 

Mean age: 9.7 ±1.8 

 

 

Excluded children with 

emotional & behavioural 

difficulties - no screening 

criteria 

Modified CO-OP Intervention 

combined with a task-specific 

approach. 

 

Group-based Summer camp. 

Individual CO-OP sessions 

OT, PTs & Rehabilitation 

Assistant students who had 

training in CO-OP  

 

Local community centre  

6 hrs per day 5/7 days 2 weeks 

Total 1800min. (Individual 

1.5hr/ sessions x 4 CO-OP 

approach) 

No comparison group N/A COPM 

 

CAPE 

  

Primary 

outcome 
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Outcome measures  

The participation and activity measures used in this review varied widely (see table 

3.2).  Participation was a primary outcome in four studies (Bonney, Ferguson and 

Smits-Engelsman, 2017a; Thornton et al., 2016; Zwicker et al., 2015; Cacola et al., 

2016). Two studies used standardised measures of participation; the Children’s 

Assessment of Participation and Enjoyment (CAPE) tool (Cacola et al., 2016; 

Zwicker et al., 2015) and the Preferences for Activities of Children (PAC) (Cacola 

et al., 2016). One study used a pedometer to objectively measure of physical activity 

participation (Noordstar et al., 2017). The COPM, (or the CSQ, modelled on the 

COPM) was the most common individualised outcome measure of participation 

used in six studies (Chan, 2007; Dunford, 2011; Hammond et al., 2014; Miller et 

al., 2001; Thornton et al., 2016; Zwicker et al., 2015). Each of the seven studies that 

measured activity used a different measure (Bonney, Ferguson and Smits-

Engelsman, 2017a; Cacola et al., 2016; Chan, 2007; Miller et al., 2001; Noordstar 

et al., 2017; Wood et al., 2017) (See table 3.4 Activity level outcomes).  

Interventions 

The interventions varied widely across the twelve studies (Table 3.2). Motor-based 

interventions combined with another approach(es) were delivered in eight studies 

(Bonney, Ferguson and Smits-Engelsman, 2017a; Cacola et al., 2016; Dunford, 

2011; Hillier, McIntyre and Plummer, 2010; Hung and Pang, 2010; Hammond et 

al., 2014; Wood et al., 2017). Table 3.2 presents the range of combined motor based 

interventions included in the eight studies were Wii-Training; Task-Orientated 

Functional Training; Group Motor Skill Intervention; Group Motor Skill 

Intervention; Goal-Oriented Group Intervention; Aquatic Physical Therapy; 

Individual Motor Skills Training; Group Motor Skills Training; Wii-Fit 
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Intervention; Jump Ahead Intervention; Integrated Perceived Competence and 

Motor Intervention; Care as Usual Motor Activity Intervention; Quiet Eye 

Intervention Training Group; and Technical Training Group. One study used a 

cognitive intervention using the CO-OP protocol in its original individual format 

(Miller et al., 2001; Zwicker et al., 2015). One study used a modified CO-OP 

approach for individual instruction plus incorporating elements of the CO-OP 

approach into all task-specific activities (Zwicker et al., 2015). Two studies 

modified the CO-OP for group delivery (Chan, 2007; Thornton et al., 2016).  

Intervention effects  

Table 3.3 presents the treatment effects for the eight studies reporting quantitative 

participation measures. Four studies investigated the effect of a combined motor-

based intervention on participation outcomes (Cacola et al., 2016; Dunford, 2011; 

Hammond et al., 2014).  Noordstar et al. (2017) report a large significant between-

group effect was found in favour of the care-as-usual motor intervention on the 

leisure physical activity log g = -0.9(-1.7, -0.2). A between-group difference was 

not noted in the objective measurement of physical activity g =-0.03(-0.7, 0.6). Few 

significant between-group effects were noted for the other two studies which 

compared two interventions (Cacola et al., 2016; Hammond et al., 2014). A large 

significant between-group effect was found in favour of the Wii-fit over usual care 

on the CSQ ability g = 1.0 (0.04, 2.0) (Hammond et al., 2014). Most between-group 

effects for the CAPE, PAC and CSQ satisfaction were small and non-significant in 

these two studies. A large between-group effect was noted in favour of goal-oriented 

motor skill intervention over task-oriented motor skill intervention for CAPE 

enjoyment g = -1.2 (-2.1,-0.3) (Cacola et al., 2016). However, we note that the 

baseline scores appear to differ between groups.  
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Two of the combined motor-based intervention studies demonstrated significant 

within-group effects; goal-oriented intervention had a large significant effect on 

COPM satification d= -2.2 (-3.2, -1.0) (Dunford, 2011) and small significant effects 

on the CAPE enjoyment d = -0.4(-0.2, -0.7) (Cacola et al., 2016).  

Four studies used a cognitive intervention, namely the CO-OP or modified CO-OP 

(Chan, 2007; Miller et al., 2001; Thornton et al., 2016; Zwicker et al., 2015). One 

of these studies was an RCT study which compared the CO-OP to usual care (Miller 

et al., 2001). A large significant between-group effect was found in favour of the 

CO-OP intervention on the COPM P g= 1.0 (0.02, 1.9) and COPM S g = 1.4 (0.4, 

2.3). Miller et al. (2001) also found a large between-group effect on the Vineland 

Adaptive Behaviour Scales (VABS) motor in favour of the CO-OP intervention, but 

this did not reach significance g = 0.87 (-0.04, 1.8). Small non-significant between-

group effect was found on VABS communication g = 0.4 (-0.5, 1.3) and VABS 

daily living g = 0.2 (-1.1, 0.6). Large significant within-group effects were found 

for CO-OP intervention on the COPM outcome measure (Chan, 2007; Miller et al., 

2001; Thornton et al., 2016; Zwicker et al., 2015). The CO-OP intervention also 

found large significant within-group effects for the Assessment of Motor and 

Process Skills (AMPS) a measure of individuals chosen activity of daily living 

performance AMPS motor d = -1.3 (-1.4, -0.9) AMPS process d= -1.4 (-1.9, -0.9) 

(Chan, 2007).  
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Table 3.3 .Studies reporting quantitative participation outcomes 

Author, year Participation outcome 

measure   

Pre-test 

mean 

SD Post-

test 

mean 

SD MD Cohen’s d 

(CI: Lower, 

Upper) 

Hedges g  

(CI: Lower, Upper) 

Cacola et al. 

(2016) 

Non 

randomised, two 
intervention 

comparison 

 

 

Program A: Task-oriented 

(n=11) 

CAPE 

Overall diversity  
Overall intensity 

Overall with whom  

Overall where 

Overall Enjoyment  
 

PAC  

Recreational activities  

Physical activities   
Social activities 

Skill-based activities   

Self-improvement  

Total score   
 

Program B: Goal-oriented 

(n= 13) 

Overall diversity  
Overall intensity 

Overall with whom  

Overall where  

Overall Enjoyment  
 

PAC 

Recreational activities  

Physical activities  
Social activities  

Skill-based activities  

Self-improvement  

Total score  

 

 

 

29.3 
108.0 

71.6 

72.3 

117.5 
 

 

30.2 

27.5 
25.0 

21.7 

21.5 

126.0 
 

 

 

25.7 
2.0 

2.4 

2.6 

3.7 
 

 

30.3 

27.0 
23.6 

20.3 

20.2 

121.2 

 

 

 

5.5 
46.6 

20.7 

19.1 

28.7 
 

 

2.3 

5.0 
2.7 

4.0 

3.6 

12.7 
 

 

 

9.7 
.8 

.3 

.4 

.6 
 

 

4.6 

6.3 
2.8 

3.8 

3.8 

16.3 

 

 

 

25.2 
99.3 

64.0 

62.5 

94.5 
 

 

31.1 

25.3 
23.3 

21.5 

20.0 

120.5 
 

 

 

22.1 
1.9 

2.4 

2.9 

3.9 
 

 

28.3 

27.3 
23.6 

18.1 

20.3 

117.7 

 

 

 

10.4 
49.9 

34.7 

30.3 

40.7 
 

 

2.6 

3.7 
1.8 

3.6 

2.8 

8.8 
 

 

 

10.0 
.7 

.4 

.6 

.4 
 

 

3.1 

6.3 
2.9 

4.5 

4.4 

16.7 

 

 

 

-4.1 
-8.7 

-7.6 

-9.8 

-23 
 

 

-0.9 

2.2 
1.7 

0.2 

1.5 

5.5 
 

 

 

3.6 
0.1 

0 

-0.3 

-0.2 
 

 

2.0 

-0.3 
0 

2.2 

-0.1 

3.5 

 

 

 

0.5 (-2.7, 6.7) 
 0.2 (-27.4, 29.7) 

 0.3 (-11.9, 20.8) 

 0.4(-10.9, 18.3) 

 0.7(-16.3, 24.7) 
 

 

 -0.4 (-1.6, 1.0) 

 0.5 (-2.2, 2.5) 
 0.7 (-0.7, 1.7) 

 0.1(-2.1, 2.0) 

0.5 (-1.5, 2.0) 

0.5 (-6.4, 5.3) 
 

 

  

0.4 (-4.9, 5.8) 
 0.1 (-0.3, 0.5) 

0.0 (-0.2, 0.2) 

0.6 (-0.8, -0.3)  

- 0.4 (-0.2, -0.7)  
 

 

0.5 (-2.0, 2.2) 

 -0.1 (-3.5, 3.4) 
0.0 (-1.5, 1.6) 

 0.5 (-1.5, 3.0) 

 0.0 (-2.1, 2.4) 

 0.2 (-8.9, 9.3) 

 

 

 

diversity g = - 0.06 (-0.9, 0.7 
intensity g = -0.3 (-1.1, 0.5)  

with whom g= -0.5 (-1.4, 0.3) 

where g = -0.8 (-1.6, 0.04).  

enjoyment g = -1.2 (-2.1, -0.3)  
 

 

Recreation g = -0.3 (-0.5, 1.1)  

Physical g = -0.4(-1.2, 0.4)  
Skill based g = -0.5 (-0.3, 1.3)  

Social g = -0.6 (-1.4, 0.2) 

Self-improvement g= -0.3 (-1.2, 0.4)  

Total score g = -0.1 (-1.0, 0.7). 
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Chan (2007) 
Single group  

CO-OP Intervention (n=6) 

AMPS (motor)  

AMPS (process) 

COPM –P  

COPM- S  

 
0.69 

-0.48 

13 

12.67 

 
0.20 

0.54 

3.63 

3.83 

 
1.11 

0.34 

19 

19 

 
0.47 

0.71 

2.45 

2.45 

 
-0.4 

-0.8 

-6.0 

-6.3 

 
-1.3 (-1.4, -0.9) 

-1.4 (-1.9, -0.9) 

-2.2 (-5.0, -0.2) 

-2.1 (-5.2, -0.2) 

 

Dunford (2011) 

Repeated 

measures case 
studies  

Goal-orientated 

intervention (n=8) 

COPM-P 
COPM- S 

 

3.8 

 
3.7 

 

1.4 

 
1.5 

 

6.1 

 
7 

 

2.1 

 
1.7 

 

-2.3 

 
-3.3 

 

 -1.4 (-2.4, 0.1) 

 
 -2.2 (-3.2, -1.0) 

 

 

Hammond et al. 

(2014) 

Crossover trial 

 
 

Group A: Wii-Fit 

Intervention (n=10) 

CSQ Ability 

CSQ satisfaction 
 

Group B: Jump Ahead (n 

=8) 

CSQ Ability 

CSQ satisfaction 

 

 

27.5 

36.9 
 

 

 

33 

33.5 

 

 

6.7 

4.9 
 

 

 

6.1 

7.5 

 

 

37 

38.5 
 

 

 

35.8 

36.3 

 

 

5.3 

5.4 
 

 

 

4.8 

5.4 

 

 

-9.5 

-1.6 
 

 

 

-2.8 

-2.8 

 

 

-1.7 (-5.8, 1.6) 

-0.3 (-3.4, 3.0) 
 

 

 

-0.6 (-4.8, 2.4) 

-0.5 (-5.7, 3.3) 

 

 

CSQ ability g= 1.0 (0.04, 2.0)  

CSQ satisfaction g= -0.2 (-1.1, 0.7) 

 
Miller et al. 

(2001) 

Pilot RCT 

CO-OP (n=10) 

VABS composite 

VABS communication 

VABS daily living skills 

VABS socialisation 
VABS motor 

PQRS  

 

CTA Group (n=10) 

VABS Composite 

VABS communication 

VABS daily living skills 

VABS socialisation 
VABS motor 

 

CO-OP Intervention n=10 

COPM-P  
COPM- S   

 

CTA Group n= 10 

COPM –P  
COPM-S  

 
87.1 

92.3 

88.9 

90.3 
93.8 

4.18 

 

 
79.8 

81.9 

77.7 

91.3 
104.0 

 

 

 
3.80 

3.90 

 

 
4.97 

6.00 

 
11.04 

13.61 

10.89 

11.81 
16.23 

0.97 

 

 
14.66 

13.54 

13.86 

15.70 
10.39 

 

 

 
1.62 

1.81 

 

 
1.73 

2.49 

 
94.2 

103.2 

91.6 

93.0 
103.2 

7.35 

 

 
85.1 

87 

83.3 

95.7 
101.5 

 

 

 
8.13 

9.00 

 

 
7.67 

8.13 

 
10.92 

12.51 

9.83 

10.11 
9.72 

1.47 

 

 
12.96 

15.39 

11.55 

10.31 
9.63 

 

 

 
1.29 

0.92 

 

 
1.93 

2.51 

 
-7.1 

-

10.9 

-2.7 
-2.7 

-9.4 

-3.2 

 
 

-5.3 

-5.1 

-5.6 
-4.4 

2.5 

 

 
-4.3 

-5.1 

 

 
-2.7 

-2.1 

 
-0.7 (-7.5, 6.1) 

-0.9(-9.4, 6.8) 

-0.3(-7.0, 5.8) 

-0.3(-7.0, 5.8) 
-0.7(-10.8, 5.3) 

-2.7 (-3.3, -1.8) 

 

 
-0.4 (-9.5, 7.6) 

-0.4 (-8.8, 9.2) 

-0.5 (-9.1, 6.7) 

-0.4 (-10.1, 6.0) 
0.3 (-6.2, 6.2) 

 

 

 
-3.1 (-4.1, -2.3) 

-3.7 (-4.9, -3.2) 

 

 
-1.5 (-2.6, -0.4)  

-1.5 (-2.4, 0.6) 

 
VABS composite g= 0.1 (-0.7, 1.0) 

VABS communication g = 0.4 (-0.5, 

1.3) VABS daily living g = 0.2 (-1.1, 

0.6) 
VABS socialisation g = -0.1 (-1.0, 

0.8) 

VABS motor g = 0.87 (-0.04, 1.8) 

 
 

 

 

 
 

 

 

 
COPM-P g =1.0 (0.02, 1.9) 

COPM-S g = 1.4 (0.4, 2.3) 
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Noordstar et al. 
(2017) 

Non 

randomised, two 

intervention 
comparison 

 

  

Perceived competence & 

motor intervention group 

(n=20) 

LPA (percentage) 

PA (steps/day) 
 

Care-as-usual motor 

intervention (n=11) 

LPA (percentage) 
PA (steps/day) 

 
 

 

0.22 

9607 
 

0.13 

8340 

 
 

 

0.12 

2280 
 

0.07 

2233 

 
 

 

0.22  

10161 
 

0.24 

8968 

 
 

 

0.12 

2686 
 

0.15 

2551 

 
 

 

0.0 

-554 
 

0.1 

-628 

 
 

 

0.0 (-0.1, 0.1) 

-0.2 (-999, 1176.9) 
 

-1.0 ( -1.0, -0.9) 

-0.3 ( -1500, 1507) 

 
 

LPA g = -0.9 (-1.7, -0.2)  

PA  g = -0.03 (-0.7, 0.6)  

Thornton et al. 
(2016)  

Block 

randomised  

CO-OP Intervention 

group (n=10) 

GAS  

COPM P  

COPM S  
 

 
 

31.74 

2.97 

3.40 

 
 

6.81 

1.03 

1.41 

 
 

54.57 

6.38 

6.61 

 
 

14.29 

1.65 

1.73 

 
 

-

22.8 

-3.4 
-3.2 

 
 

-2.15 (-6.4, 6.7)  

-2.61 (-3.3, -1.1) 

-2.14 (-3.0  -1.1) 

 

Zwicker et al. 
(2015) 

Case series 

pre/post  

 

Summer camp plus 

individual CO-OP sessions 

(n=11) 

COPM P 

COPM S 

CAPE Diversity  

CAPE Intensity  

CAPE Enjoyment  

 

 
 

 

4.6 

4.1 
27.3 

2.4 

3.8 

 
 

 

2.5 

2.2 
5.7 

0.4 

0.7 

 
 

 

8.9 

9 
25.2 

2.2 

3.8 

 
 

 

1.3 

1.7 
5.3 

0.4 

0.5 

 
 

 

-4.3 

-4.9 
2.1 

0.2 

0.0 

 

 
 

 

-2.3 (-3.7, -1.5) 

-2.6 (-3.9, -1.6) 
0.4 (-3.0, 3.5) 

.5 (0.3, 0.7) 

0.0 (-0.4, 0.3) 

 

 
CAPE, Children's assessment of participation and enjoyment; PAC, Preferences for children of activity; ChAS, the Children activity scale; DCD-Q, Developmental 

Coordination Disorder-Questionnaire; AMPS, Assessment of motor and process skills; COPM, Canadian occupational performance measure; CSQ, Coordination skills 

questionnaire; CO-OP, Cognitive orientation to occupational performance; CTA, Contemporary treatment approach; VABS, Vineland adaptive behaviour scales; LPA, 

Leisure physical activity; PA, Physical activity; GAS, Goal attainment scale.  
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Activity outcomes  

Table 3.4 presents the treatment effects for the activity level outcomes; pre and post-

intervention data, mean change, and within and between-group effect sizes are 

reported for studies that reported adequate data. Three studies used a combined 

motor-based intervention to evaluate activity level outcomes (Bonney, Ferguson 

and Smits-Engelsman, 2017a; Cacola et al., 2016; Wood et al., 2017) two of these 

studies were RCTs (Bonney, Ferguson and Smits-Engelsman, 2017a; Wood et al., 

2017). Overall, very few of the between-group effects were significant for activity 

outcomes. (See table 3.4). A positive between-group effect was found in favour of 

the task-oriented functional training group on the stair climbing test g = 1.1 (-1.7, -

0.5) (Bonney, Ferguson and Smits-Engelsman, 2017a).  

Across the three combined motor-based intervention studies, within-group effects 

on a range of activity outcomes were typically moderate to large but non-significant. 

The only within-group effects were noted for the Wii training intervention on the 

BOT 2 running and agility d = -1.7 (-2.9, -1.0) (Bonney, Ferguson and Smits-

Engelsman, 2017a) and for the quiet eye training intervention on catching 

performance d = -1.4 (-2.3, -0.1) (Wood et al., 2017).  
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Table 3.4 Activity level outcomes   

 

Author Activity Outcome Measure Pre- 

mea

n 

SD Post

- 

mea

n 

SD MD Cohen’s d  

(CI,: Lower, 

Upper) 

hedges g  

(CI,: Lower, 

Upper) 

 

Bonney, Ferguson 

and Smits-

Engelsman (2017a) 

 

Wii Training Group (n=21) 

M-ABC 2 total standard score 

BOT-2 Running & agility subtest 

The 10 ×5 m sprint test-straight (seconds) 

The 10× 5 m sprint test-slalom (seconds) 

The Stair climbing test (no of steps) 

TFT Group (n=22) 

M-ABC 2 total standard score  

BOT-2 Running & agility subtest) 

The 10 ×5 m sprint test-straight (seconds) 

The 10× 5 m sprint test-slalom(seconds) 

The Stair climbing test (no of steps) 

 

63 

14.4 

25.0 

24.6 

72.0 

 

61.4 

14.1 

24.8 

24.3 

67.5 

 

5.6 

2.9 

3.5 

3.8 

7.3 

 

10.4 

3.9 

3.9 

4.1 

14.9 

 

78.1 

18.3 

21.7 

20.6 

78.0 

 

74.0 

18.5 

22.2 

22.2 

74.8 

 

8.8 

1.6 

2.1 

2.0 

7.9 

 

10.3 

3.2 

3.0 

3.1 

10.4 

 

-15.1 

-3.9 

3.3 

4.0 

-6.0 

 

-12.6 

-4.4 

2.6 

2.1 

-7.3 

 

-2.1 (-4.5, 1.7) 

-1.7 (-2.9, -1.0) 

1.2 (-0.3, 2.1)  

1.4 (-0.3, 2.2) 

-0.8 (-3.9, 2.6) 

 

-1.3 (-5.6, 3.1) 

-1.3 (-2.8, 0.1) 

0.8 (-0.9, 2.0) 

0.6 (-1.1, 1.9) 

-0.6 (-6.8, 3.8) 

 

0.3 (-0.3, 0.9) 

-0.1 (-0.7, 0.5) 

-1.1 (-1.7, -0.5) 

-0.2 (-0.8, 0.4) 

-0.5 (-1.0, 0.1).  

Cacola et al. (2016) Program A: Task-oriented training (n=11) 

DCD-Q 

ChAS 

Program B: Goal-directed training (n=13) 

DCD-Q 

ChAS 

 

26.5 

60.1 

 

34.6 

67.5 

 

6.5 

18.5 

 

12.3 

18.6 

 

29.9 

67.5 

 

35.6 

65.5 

 

4.9 

15.8 

 

10.8 

18.6 

 

-3.4 

-7.4 

 

-1.0 

2.0 

 

-0.6 (-4.5, 2.3) 

-0.4 (-11.4, 8.9) 

 

0.1 (-6.8, 5.8) 

0.1 (-10.0, 10.2) 

 

0.2 (-0.6, 1.0)  

0.5 (-0.3, 1.3)  

Miller et al. (2001) CO-OP (n=10) 

PQRS  

CTA Group (n=10) 

PQRS  

 

4.18 

 

5.71 

 

0.97 

 

1.90 

 

7.35 

 

7.34 

 

1.47 

 

1.47 

 

-3.2 

 

-1.6 

 

-2.7 (-3.3, -1.8) 

 

-1.0 (-2.2, -0.1) 

 

1.1 (0.1, 2.0)  

Noordstar et al. 

(2017) 

Perceived competence & motor 

intervention group (n=20) 

DCDQ 

Care-as-usual motor intervention (n=11) 

DCDQ 

 

 

41.5 

 

41.3 

 

 

9.2 

 

8.5 

 

 

50.3 

 

48.1 

 

 

13.1 

 

9.4 

 

 

-8.8 

 

-6.8 

 

 

-0.8 (-4.8, 4.9) 

 

-0.8 (-5.8, 4.7) 

 

 

0.2 (-0.5, 1.0)  
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Thornton et al. 

(2016) 

CO-OP Group (n=10) 

HST (letters per minute) 

Control Group (n=10) 

HST (letters per minute) 

 

38.63 

 

39.01 

 

11.36 

 

13.54 

 

52.76 

 

30.73 

 

18.74 

 

25.48 

 

-14.1 

 

8.3 

 

-1.0 (-8.0, 10.6) 

 

0.43 (-8.0, 16.2) 

 

-0.6 (-1.5, 0.3 

Wood et al. (2017) QET Group (n= 11) 

Catching performance  

TT Group (n=10) 

Catching performance  

 

4.10 

 

3.73 

 

1.58 

 

2.02 

 

6.54 

 

5.45 

 

2.06 

 

2.30 

 

-2.4 

 

-1.7 

  

-1.4 (-2.3, - 0.1) 

 

-0.8(-2.1, 0.6) 

 

 

0.4 (-0.5, 1.3) 

MABC-2, Movement Assessment Battery for Children-2; BOT-2, Bruininks-Oseretsky Test of Motor Proficiency, second edition; TFT, Task-

oriented functional training; DCD-Q, Developmental Coordination Disorder-Questionnaire; ChAS, the Children Activity Scale; CTA, 

Contemporary treatment approach; CO-OP, Cognitive orientation to occupational performance; PQRS, Performance quality rating scale; 

HST, Handwriting speed test; QET, Quiet eye training; TT, Technical training. 
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DISCUSSION 

This systematic review aimed to evaluate the effectiveness of interventions on 

participation outcomes for children with DCD. Overall, the risk of bias of included 

studies was unclear for items such as ‘selective outcome reporting’ and high for 

‘blinding participants’ and ‘personnel’. Intervention reporting standards were poor, 

with a lack of protocol development and publication. In total, seven RCTs were 

included in this review; however, we were only able to extract participation data for 

one RCT, which used the COPM tool to measure participation (Miller et al., 2001). 

It was not feasible to complete a systematic quality assessment given the 

heterogeneity of participation and activity outcomes reported. There is limited 

evidence for the effectiveness of the CO-OP intervention, as within-group effects 

were found for participation outcomes and between-group effect on participation in 

favour of the CO-OP for one RCT. Studies that targeted specific activities showed 

a within-group effect for those activity level outcomes.  

Overall, the findings of this review suggest that there is little evidence to guide 

clinical practice regarding effective intervention to improve participation outcomes 

for children with DCD, although the CO-OP intervention warrants further 

investigation. Within and between-group effects were found for participation 

outcomes in favour of the CO-OP, and this was the only treatment approach based 

on a clearly articulated theoretical framework and implementation protocol. At an 

activity level, where an intervention targeted specific activity, improvements were 

noted for that activity (Bonney, Ferguson and Smits-Engelsman, 2017a; Wood et 

al., 2017). However, intervention effects were not linear; improvements at an 

activity level did not necessarily reflect similar effects at a participation level or vice 

versa. This is in keeping with previous research findings that changes at one level 
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of the ICF may not result in concomitant changes in participation (Adair et al., 2015). 

Indeed, the two studies in this review, which outlined their outcomes across the ICF 

domains, did not present an association between levels (Bonney, Ferguson and 

Smits-Engelsman, 2017a; Thornton et al., 2016).  

Across studies, interventions, which showed improved participation outcomes, used 

a goal-setting measure such as the COPM (Chan, 2007; Dunford, 2011; Miller et al., 

2001; Thornton et al., 2016; Zwicker et al., 2015). The COPM is administered and 

used by a therapist with the child and family to identify personal goals. These goals 

become the target for intervention and underpin the measurement of outcome. The 

relationship between goal setting and participation-focused outcomes may be an 

important factor. Participation is a complex multidimensional construct, and 

research has shown that participation needs are unique to the individual and can 

differ between the parent and child (Jasmin et al., 2018; Morgan and Long, 2012).  

Goal setting to identify important client-centred activities may be a key element that 

influences participation.  

The review identified one school-based intervention study for children with DCD 

that examined participation as an outcome. Ward and colleagues (2017) RCT study 

examined a range of service delivery modes (including school-based intervention) 

for children with DCD met the criteria for our systematic review, but was 

subsequently excluded, because the authors did not report quantitative data for 

participation outcomes (Ward et al., 2017). The measure used to examine 

participation outcomes was the School Function Assessment and data for 9/93 

participants who completed the study was gathered. Ward and colleagues (2017) 

acknowledge that this measure of school participation may have been too 

burdensome for teachers hence the poor response rate post intervention. Since the 
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publication of our systematic review (Paper 1) another study by Sit et al. (2019) has 

been published, which examined a school-based intervention. These studies by 

(Ward et al., 2017; Sit et al., 2019) highlight that research on school-based 

interventions which involve collaborative with educators and examine participation 

outcomes for the child is  emerging. Sit et al. (2019) examined the effects of a 

school-based Fundamental Movement Skills training program on motor functions, 

physical activity and other psychological outcomes for children with DCD. This 

intervention was delivered as part of the Physical Education curriculum in 

collaboration with educators. The study found that children with DCD increased 

their enjoyment of participation in Physical Activity during leisure time. The effect 

was sustained for over a 12-month period. This study highlights that collaborating 

with teachers to implement an errorless motor learning model, which constrains the 

environment to minimize the amount of practice errors, may help children with 

DCD to experience a sense of mastery and success in PE and physical (Sit et al., 

2019).  

 

There is a need for future studies to robustly measure participation. Several studies 

measured participation via non-standardised questionnaires and did not publish the 

content of the questionnaire. Very few studies in this review used a standardised 

measure of participation, which may reflect previous research findings that poor 

definition of the participation construct may influence researchers choice of  

measure of participation (Coster, 2013). Current measures may not be sensitive to 

measuring change (Reedman, Boyd and Sakzewski, 2017).. Research has advocated 

for intervention studies to define the different aspects of participation and 

participation-related constructs so that outcomes be captured using different 
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instruments (Adair et al., 2018; Coster, 2013). Future studies developing 

participation measures need to design the tool in line with current approaches to the 

operationalisation of participation and participation-related constructs (Imms et al., 

2016).  

There has been rapid development and understanding of the construct of 

participation, and as such, the debate on what constitutes participation, outcome 

measurement continues to evolve.  Adair et al. (2018) published a comprehensive 

review examining what outcome measures exist that quantify participation and their 

alignment with the fPRC. This paper was published after this review was completed, 

had it been available at an earlier stage in this review; it would have influenced the 

authors thinking and protocol development. The authors would not have divided the 

outcomes according to the ICF classification of participation and activity. It was 

very challenging to differentiate measures without completing a mapping exercise 

to the fPRC (Imms et al., 2016), and this was not the objective of this review.  Adair 

et al. (2018) review will help guide future research and practice regarding the 

selection of participation measures or the development of new tools. Finally, due to 

the low quality of evidence available, there are limitations to the generalisability of 

the results of this systematic review. Future studies need to measure participation 

outcomes so that systematic quality assessment can be completed across studies as 

the evidence base develops.  

The operationalisation of participation and participation-related constructs is 

evolving rapidly.  This review highlighted that use of individualised measurement 

instruments that were not originally designed to measure participation, such as the 

COPM was common. Previous research has questioned the inclusion of 

individualised instruments to measures participation (Chien et al., 2014). However, 
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when clearly articulated, goal-based individualised outcomes, such as COPM, have 

the potential to capture changes in participation goals that are specific to the 

individual’s involvement in daily activities, preferences, and their environment 

(Reedman, Boyd and Sakzewski, 2017; Adair et al., 2018). For example, many of 

the studies in this review reported COPM goals that reflect a focus on participation 

at home and in the community. Home-based participation reflected involvement in 

specific activities such as dressing, or meaningful home and community sports 

activities such as tennis (Thornton et al., 2016). What may be important is that these 

activity goals reflect the broader definition of participation as proposed by Imms et 

al. (2016). But, also reflect parent views regarding successful occupational therapy 

interventions as those that enabled their child to participate in their chosen motor 

activities (Morgan and Long, 2012). Occupational therapists are concerned with 

enabling occupation to support participation in life. Therefore, when selecting a 

measurement tool, OT’s may need to consider capturing both everyday life activity 

and participation outcomes.  

The complexity and enduring nature of DCD present challenges for intervention 

development. Children with DCD present with a heterogeneous profile and the need 

for ongoing health services persist into adulthood (O'Dea and Connell, 2016). 

Different interventions may be required at key stages of development or periods of 

transition to target participation. This review identified that the quality of evidence 

was poor, and there was a lack of well-powered trials. Adopting the Medical 

Research Council (MRC) framework is a means to address these issues (Craig et al., 

2008). Complex interventions are necessary that are theory-focused and multi-

component, building upon the evidence that client priorities regarding home and 

community participation are important. However, robust well-powered studies 
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using active and inactive controls and reporting quantitative participation outcomes 

are essential to guide clinical practice and advance treatment outcomes. As part of 

complex intervention development, there is an urgent need for the use of 

intervention reporting guidelines. This review found a lack of well-designed studies 

that report the components of the intervention and publish a protocol.  The range of 

interventions delivered varied in type, intensity, duration, and frequency across the 

included studies. Future research needs to be designed and reported using tools such 

as the TIDieR checklist (Hoffmann et al., 2014) to facilitate study replication and 

intervention comparison. Without transparent reporting of the intervention 

components, it is challenging to unpack how an intervention facilitated change.  

STRENGTHS & LIMITATIONS 

A strength of this review lies in the robust design, the pre-published protocol and 

use of the PRISMA guidelines. An additional strength is the use of the TIDieR 

checklist to aid intervention comparison and reporting. A comprehensive search was 

undertaken to identify the wide range of physical, cognitive, psychological or 

combined interventions used with children with DCD.  

The simple categorisation of interventions into the motor, cognitive, and 

psychological approaches or combined could be considered a limitation of this 

review. Interventions to treat children with DCD are complex; many studies used 

more than one approach to inform the intervention design.  Accurate comparisons 

were hindered by the lack of clear differentiation between the interventions. 

Furthermore, children with DCD participate in everyday activities and life situations 

that include the education setting. While the focus of this systematic review was to 

examine the effectiveness of interventions to improve participation outcomes for 

children with DCD. On reflection, greater clarity and categorisation of search 
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strategy could have influenced the findings of the review. Developing a search 

strategy to capture intervention according to ‘health and education’ would have 

enhanced the review. It was not the intention of the researcher to prioritise a 

remedial or deficit-focused approach whereby the focus of intervention is at the 

individual child outcomes. However, research studies examining the impact of 

school-based intervention on participation outcomes for children with DCD is 

limited. The one study that met our inclusion criteria was subsequently excluded. 

To the best of the researcher’s knowledge, no quantitative data examining the 

impact of tiered school based intervention such as Partnering for Change (P4C) on 

participation outcomes for children with DCD was available at the time of writing 

this systematic review.  

We used the ICF and fPRC framework to define participation; this created 

challenges regarding language and classification of measures at participation or 

activity level. The indistinctness for classification between participation and activity 

is a limitation of this review. The researchers chose to use the ICF classification 

system to define participation as a primary outcome and activity as a secondary 

outcome. On reflection, selecting the fPRC definition of participation would have 

been a better choice. The ICF stratifies participation and activity, which led to 

confusion and lack of clarity regarding the target outcome participation (Adair et al., 

2018; Imms et al., 2016; Imms et al., 2017). Whereas, the fPRC provides an 

enhanced definition of participation, defining that it has two essential components: 

attendance defined as ‘being there’ and measured as the frequency of attending, 

and/or the range or diversity of activities; and involvement, the experience of 

participation while attending. Involvement might include elements of engagement, 

motivation, persistence, social connection, and level of affect” (Imms et al., 2017, 
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p. 18). This definition supports research and practice to define how the concept is to 

be operationalised and measured. Furthermore, the fPRC clearly recognises activity 

competence as a participation related construct providing greater conceptual 

understanding to the debate around participation versus activity. 

The authors recognise that it was a limitation of this review to exclude Ward and 

colleagues (2017) study due to the lack of reported participation outcome data but 

to include the four studies where it was not possible to extract participation 

outcomes due to the lack of reported data from non-standardised participation 

questionnaires. The authors included the four studies because they reported activity 

level outcome, which met our study criteria that is participation as primary outcome 

and activity as a secondary outcome. The authors acknowledge using one definition 

of participation (either the ICF or the fPRC) to measure the construct of participation 

would have been more effective. 

Future, research may benefit from using the fPRC definition of participation. Imms 

et al. (2016) definition of participation aligns closely to occupational therapy 

taxonomy which views participation as the involvement in life situations through 

activity in a social context (Ghysels et al., 2017). Future work should prioritise 

building the evidence base about interventions that improve a child’s participation 

in life across home, school and community environments (Novak and Honan, 2019). 

Using conceptual frameworks such as fPRC are essential to inform the intervention 

design (Imms et al., 2016) as this will support researchers to articulate, what 

concepts and key ingredients are the target of the intervention.  
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This review did not consider the children’s self-perceptions of adequacy in and 

predilection for physical activity (CSAPPA) questionnaire as a measure of 

participation (Bonney, Ferguson and Smits-Engelsman, 2017a) as it was difficult to 

identify the components of the questionnaire that related to involvement. The 

authors of this review deemed the CSAPPA to be a measure of self-efficacy. 

However, a recently published paper has examined measures used to quantify 

participation in childhood disability and their alignment with the fPRC’s (Adair et 

al., 2018). This comprehensive review was not published when this systematic 

review was completed, highlighting the evolving consensus of participation 

outcome measurement.   

CONCLUSION 

This systematic review is the first, to our knowledge, to generate a summary of the 

evidence for the effects of motor, cognitive, and psychologically based or combined 

interventions on participation outcomes in children with DCD. Cognitive 

interventions such as the CO-OP have limited evidence of effectiveness for 

improving participation outcomes on the COPM, and combined motor interventions 

targeting specific activities may produce effects at that activity level. This review 

identified the need for future studies to measure participation as a primary outcome, 

and to use reporting guidelines so that the intervention replication and comparison 

can be completed. Future interventions need to be developed using the MRC 

framework so that the theory and mechanisms for change can be articulated.  
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CHAPTER 4  

This chapter is based upon the PhD candidate’s second manuscript, which was 

published by the HRB Open Research Repository. The PhD candidate developed a 

comprehensive protocol for a systematic review and meta-ethnography of the 

qualitative literature, to examine children and young people’s experiences of living 

with DCD (O'Dea, Coote and Robinson, 2020a).  

In conjunction with guidance from her supervisors Professor Susan Coote and 

Doctor Katie Robinson, the PhD candidate developed the concept and methodology 

of this study. The PhD candidate wrote the original draft preparation and completed 

the subsequent reviewing and editing of the paper with guidance from Professor 

Susan Coote and Doctor Katie Robinson. The paper was submitted to HRB Open 

Research, which uses an open research-publishing model including open invited 

peer review. As such, the PhD candidate would like to acknowledge the feedback 

received from Professor Motohide Miyahara, Ms. Tessa Pocock and Dr. Rob Brooks, 

which also influenced the final protocol published. Peer-review feedback helped the 

researcher to strengthen the argument about the importance of examining the child’s 

perspective of living with DCD and the rationale for choosing a meta-ethnographic 

methodological approach to qualitative evidence synthesis. In addition, following 

peer review feedback, the researcher ran the search strategy in the ERIC database. 

ERIC is an online library of education research and information thus enhancing the 

search strategy. 
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Children and young people's experiences of living with developmental 

coordination disorder/dyspraxia: study protocol for a qualitative evidence 

synthesis 

Abstract 

Background  

Children with developmental coordination disorder (DCD) face significant 

challenges to deal with everyday activities due to underlying motor proficiency 

difficulties. These challenges affect children and young people’s participation that 

is, involvement in daily life situations. Recent years have seen a growing body of 

qualitative research examining children’s experiences of living with DCD. Meta-

ethnographic synthesis offers a rigorous approach to bring together and synthesise 

the findings of discrete qualitative studies in order to advance the conceptual 

understanding of living with DCD, which is not well conceptualised in the literature 

to date. Conducting a meta-ethnographic synthesis will help to identify gaps in the 

qualitative literature and inform the future development and implementation of 

complex interventions for practice and research. 

Aim 

This study aims to systematically review and synthesise qualitative literature 

regarding children and young people’s experiences and views of everyday life and 

living with DCD.  

Methods 

The method of qualitative evidence synthesis that will be followed in this review is 

a meta-ethnography. The eMERGe and PRISMA reporting guidelines will be 

adhered to. Ten databases will be searched Academic Search Complete, AMED, 
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CINAHL, ERIC, MEDLINE, PsychArticles, PsychInfo, EMBASE, SPORTDiscus, 

and Web of Science. The Joanna Briggs Institute Checklist will be used by two 

independent reviewers to appraise all included papers.  

Discussion  

The findings of this meta-ethnography will endeavour to inform future research, 

policy and practice. In particular, the results will help to inform the design of future 

complex interventions to meet the needs of children and young people with DCD. 

Dissemination will involve the publication of the results in a peer-reviewed journal. 

Increasingly researchers and policymakers are calling for services to be informed 

by the perspective and voice of children with DCD. Therefore, a policy brief will be 

published so that the findings are widely available. 

Registration: PROSPERO registration number: CRD42019129178; registered on 

09 July 2019. 

  

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=129178
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INTRODUCTION 

Children with developmental coordination disorder (DCD) struggle to master 

numerous everyday activities that involve motor coordination (APA, 2013), for 

example, self-care, leisure and academic activities including feeding, sports, and 

writing activities (Van der Linde et al., 2015; Summers, Larkin and Dewey, 2008). 

The core features of this diagnostic condition are; A) learning and execution of 

coordinated motor skills are below the expected level for age given the opportunity 

for skill learning; B) motor skill difficulties significantly interfere with activities of 

daily living and impact academic/school, leisure and play; C) onset is in the early 

developmental period; and D) motor skill difficulties are not better explained by 

intellectual delay, visual impairment or other neurological conditions that affect 

movement (APA, 2013). Prevalence rates of DCD are considered to be between 5 

and 6% of the population (Blank et al., 2019b). However, international prevalence 

rates vary from between 1.8% to 20% of the paediatric population (Valentini, Clark 

and Whitall, 2015).  The reasons from such variance are the prevalence rate is 

associated with the diversity of methods used, such as sample population, 

measurement tools, and cut-off percentiles for DCD (Valentini, Clark and Whitall, 

2015).  

The consequences of DCD are wide-ranging and enduring (Blank et al., 2019b). and 

affect children and young people’s participation; that is, involvement in daily life 

situations (World Health Organisation, 2001) across, social, academic, work, 

vocational and leisure areas (O'Dea and Connell, 2016; Kirby, Edwards and Sugden, 

2011). Adverse, secondary health outcomes associated with DCD include poor 

cardiovascular health and obesity (Cairney et al., 2010a), and mental health 

difficulties such as anxiety and depression (Pratt and Hill, 2011; Harrowell et al., 
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2017). Secondary health outcomes persist across the lifespan with adults with DCD 

describing higher levels of depression and anxiety (Hill and Brown, 2013).  

Despite the enduring negative impact of DCD across the life course, evidence 

regarding the efficacy of interventions to treat DCD is not clear (Miyahara et al., 

2017a). A Cochrane review found that no strong evidence exists that supports the 

efficacy of task-oriented interventions for children and young people with DCD 

(Miyahara et al., 2017a), an approach commonly used in practice (Withers, Tsang 

and Zwicker, 2017). In contrast, Smits-Engelsman et al. (2018a), systematic review 

and meta-analysis found that activity-oriented and body function oriented 

interventions can have a positive effect on motor function and skills. Of note, the 

authors suggest that the results should be interpreted with caution, given the 

variance in methodology quality and the large confidence intervals (Smits-

Engelsman et al., 2018a). Furthermore, the research evidence regarding which 

interventions are effective at improving outcomes addressing participation in 

everyday life situations for children and young people with DCD is not clear (O’Dea 

et al., 2019). Given the current state of the evidence base, the robust development 

and evaluation of interventions for children with DCD have been identified as a 

priority (Miyahara et al., 2017a; O'Dea, Robinson and Coote, 2019). 

The International Classification of Functioning (ICF) framework provides a 

contemporary vision of health and functioning (World Health Organisation, 2001). 

It proposes that disability results from the interaction between environmental and 

personal factors (World Health Organisation, 2001). Research in DCD has adopted 

the terminology of the ICF and considers outcomes at the activity and participation 

level important (Smits-Engelsman et al., 2018a). Reflecting these perspectives, 

international clinical practice guidelines for DCD state that intervention should 
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consider the child and family identified goals, related to activity and participation 

within the environmental context (Blank et al., 2019b). Therefore, the perspectives 

of children and young people with DCD should be central to intervention 

development. Qualitative research has much to offer clinicians and researchers 

working with children and young people with DCD. It can illuminate the meaning 

of their experiences regarding their involvement in everyday activities and situations 

i.e. their participation (Taylor and Francis, 2013), and their perspectives, views and 

experiences of their life situations (Soderback, Coyne and Harder, 2011).  

In the past, there has been greater attention to researching the perceptions and 

experiences of parents of children with DCD rather than focusing on the experience 

of the children or young people themselves. This body of research addresses topics 

such as raising a child with DCD and accessing services and support for their child 

with DCD (Maciver et al., 2011; Missiuna et al., 2006; Missiuna et al., 2007; 

Morgan and Long, 2012; Novak et al., 2012). Importantly, evidence suggests that 

parental perceptions may differ from those of children and young people with DCD 

(Jasmin et al., 2018; Morgan and Long, 2012; Timler, McIntyre and Hands, 2018), 

for example, parental assessment in comparison to young people’s self-assessment 

of motor competence highlights that parents recognise fewer motor difficulties than 

the young person (Timler, McIntyre and Hands, 2018). With regard to effective 

interventions and participation in home and community environments, parents 

prioritise training and coaching on DCD to help facilitate their child’s learning and 

autonomy with activities of daily living; whereas, as children with DCD, prioritise 

aspects such as play (Jasmin et al., 2018; Morgan and Long, 2012; Timler, McIntyre 

and Hands, 2018). Therefore, qualitative research on the experiences and 
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perspectives of parents of children with DCD should not be considered to represent 

the experiences and perspectives of children with DCD.  

According to the United Nations Convention on the Rights of the Child (1989), 

children are entitled to express opinions and to have a say in matters that affect their 

lives (Children’s Rights Alliance, 2010).  Similarly authors (Lynch and Lynch, 

2013; McQuinn et al., 2019) and policy documents (Ombudsman for Children's 

Office, 2019) state that the perspectives of children and young people with 

disabilities need to be included in practice and research.  Indeed, children and young 

people value potential contributions with research (Lynch and Lynch, 2013; 

Soderback, Coyne and Harder, 2011) and empirical studies indicate that children 

are capable of contributing their opinions, views and preferences for therapeutic 

intervention (Dunford et al., 2005). Despite the acknowledgement that children are 

knowledgeable, capable and proficient research participants (Christensen and Prout, 

2005), children with disabilities continue to be overlooked as active research 

participants (Stafford, 2017).  

Recent years have seen a growing body of qualitative research examining children’s 

experiences of living with DCD (Payne et al., 2013) and related topics, such as 

identity and self-management (Lingam et al., 2011), priorities and preferences for 

treatment (Dunford et al., 2005), participation (Jasmin et al., 2018) and quality of 

life (Zwicker et al., 2018). To the best of our knowledge, no qualitative evidence 

synthesis has integrated children and young people’s subjectively reported 

experiences of living with DCD. Meta-ethnographic synthesis offers a rigorous 

approach to bring numerous small-scale qualitative research together to detail a 

narrative that is greater than the sum of its parts (Murray and Stanley, 2016). 

Conducting a meta-ethnographic synthesis of the existing qualitative studies 
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reporting the experiences of children and young people with DCD will advance our 

understanding of what it is like to live with DCD, which is not well conceptualised 

in the literature to date and will identify gaps in the current qualitative literature. 

Furthermore, qualitative synthesis can help inform the future development and 

implementation of complex interventions (France et al., 2019a), which is an 

identified priority for children and young people with DCD (Camden et al., 2019).   

OBJECTIVE 

The principal objective of this study is to systematically review and synthesise 

qualitative literature regarding children and young people’s experiences and views 

of everyday life and living with DCD.  

METHODS  

Qualitative evidence synthesis involves synthesising multiple qualitative primary 

research studies (France et al., 2019b). Various methods of qualitative evidence 

synthesis exit, including, metanarrative, meta-study, critical interpretative synthesis, 

thematic synthesis and meta-ethnography (Barnett-Page and Thomas, 2009). A 

meta-ethnographic approach has been chosen as the method of qualitative evidence 

synthesis for this review because it is interpretative rather than aggregative (Noblit 

and Hare, 1988; France et al., 2019a). The meta-ethnographic synthesis approach of 

Noblit and Hare (1988) will be employed as described by Cahill et al. (2018). It 

involves a seven-stage process; it moves beyond the collation of qualitative 

evidence and towards the generation of new understandings. In health services 

research, meta-ethnographic synthesis has become a popular methodology for 

qualitative evidence synthesis (Ring, Jepson and Ritchie, 2011). It is the most 

popular approach to qualitative evidence in healthcare (Cahill et al., 2018). The 

methodology must be conducted and reported proficiently (Cahill et al., 2018), if 



103 
 

new evidence on how people experience their health condition and health and well-

being is to be generated. Robust reporting is essential to the process of synthesis, 

and for new interpretations to be generated (France et al., 2019a). Therefore the 

eMERGe reporting guideline, aimed at increasing the transparency and 

completeness of conducting and reporting a meta-ethnography guided the 

development and preparation of this protocol (France et al., 2019a).  

PHASE 1 - Selecting meta‐ethnography and getting started  

Phase one of a meta-ethnography involves reporting the rationale and the context 

for the study. To the best of our knowledge, no meta-ethnography exists to date, 

which has synthesised the child and young person’s experience of living with DCD. 

In this review, the authors choose a meta-ethnographic approach in order to facilitate 

the development of a new conceptual understanding of children’s subjective 

experiences of everyday life and living with DCD. This systematic review is 

registered with the International Prospective Register of Systematic Reviews 

(PROSPERO): registration number CRD42019129178.  

PHASE 2 - Deciding what is relevant  

Search strategy  

There is no methodological agreement concerning the need to search for all possible 

articles to complete a ‘good’ qualitative synthesis (Toye et al., 2014). However, for 

this review, we chose to complete an extensive systematic search strategy for ten 

databases, Academic Search Complete, AMED, CINAHL, ERIC, MEDLINE, 

PsychArticles, PsychInfo, EMBASE, SPORTDiscus, and Web of Science. The 

rationale being that we wanted to capture all possible qualitative studies that have 

examined children and young people’s perspectives of living with DCD. We did not 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=129178
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envisage a large volume of papers that is 40 or more articles. It was deemed 

necessary to capture a wide range of studies, to obtain enough data representing 

children’s experiences, and allow robust conceptual categories to be developed 

(Toye et al., 2014). Booth (2016) recognised the challenges associated with 

searching grey literature. Describing a time-consuming process with the potential 

for marginal follow up of the unpublished literature (Booth, 2016). For these reasons, 

the authors chose not to include grey literature sources. These were not included as 

they have the potential to “swamp” data from naturally thinner studies (Booth, 2016). 

However, the authors will search for published articles resulting from theses 

identified in the search.  

To complement, the clarity and reporting of the search strategy and procedures, we 

used the Preferred Reporting Items for Systemic Reviews and Meta-Analysis 

Protocols (PRISMA-P) checklist (Moher et al., 2015). A thorough search string was 

formulated based upon the comprehensive review of DCD literature by Smits-

Engelsman et al. (2018), and a review paper focused on searching for qualitative 

research (Booth, 2016). The keywords used were “Developmental Coordination 

Disorder/DCD” and “qualitative research” alongside thesaurus and Medical Subject 

Headings terms (MeSH). A librarian from the University of Limerick reviewed the 

search strategy and provided guidance. The search strategy used in MEDLINE is 

presented as an example (Table 4.1).  
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Table 4.1: Search strategy MEDLINE 

Search strategy MEDLINE 

S1 Motor Skills Disorder* OR developmental coordination disorder OR 

clumsiness OR clumsy OR in-coordination OR dys-coordination OR 

minimal brain dysfunction OR minor neurological dysfunction OR motor 

delay disorder OR perceptual-motor impairment OR motor coordination 

difficulties OR motor learning difficulties OR mild motor problems OR 

non-verbal learning disability OR non-verbal learning disorder OR non-

verbal learning dysfunction OR motor coordination problems OR 

sensorimotor difficulties OR sensory integrative dysfunction OR physical 

awkwardness OR physically awkward OR psychomotor disorders OR 

motor control and perception OR developmental dyspraxia OR perceptual 

motor dysfunction OR minimal cerebral dysfunction 

 

S2 qualitative OR experience* OR perception* OR perspective* OR case 

stud* OR interview* OR focus group* OR mixed methods OR participant 

observation OR transcript* OR ethnograph* OR phenomenol* OR 

grounded theor* OR grounded-theor* OR purposive sample OR lived 

experience* OR narrative* OR life experience* OR life stor* OR action 

research OR observational method OR thematic analysis OR narrative 

analysis OR field stud* OR field-notes OR videorecording  

 

S3 child OR children OR adolescent OR teen OR teenager OR youth OR young 

person OR young adult 

 

S4 S1 AND S2 AND S3 

 

Study selection  

The SPIDER (Sample, Phenomenon of Interest, Design, Evaluation, and Research 

type) search strategy tool helped to structure the criteria developed to screen studies, 

firstly by title and abstract and, subsequently, by full-text review (Cooke, Smith and 

Booth, 2012). Table 4.2 outlines each aspect of SPIDER and inclusion/exclusion 

criteria. Included studies will describe a sample of children aged five to eighteen 

years with a diagnosis of DCD or probable DCD according to the Diagnostic and 

Statistical Manual of Mental Disorders 5th Edition (DSM-V) criteria (APA, 2013). 

Where children are described as having probable DCD, the authors of studies must 
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outline the profile of participants so that categorisation of how each criterion of the 

DSM-V was fulfilled can be evaluated.  

1. Motor impairment scores are recorded as less than the 15th percentile on a 

standardised motor test.  

2. Describe how the participants’ everyday activities are affected because of 

the motor skills difficulties.  

3. Explain the participants cognitive ability and confirm that it is within the 

normal intellectual ranges.  

4. Indicate that no underlying medical condition is reported by parents, 

guardians, teachers or health professionals.  
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Table 4.2: Inclusion & Exclusion criteria 

Inclusion & Exclusion criteria 

 Inclusion Criteria Exclusion criteria 

 

Sample Children aged five to eighteen years with a 

diagnosis of DCD or probable DCD.  

 

Participants with DCD and a co-occurring 

specific learning difficulty or 

neurodevelopmental diagnosis such as ADHD 

will be included as co-occurrence is very 

common (Blank et al., 2019a). 

 

Participants must meet the Diagnostic and 

Statistical Manual of Mental Disorders 5th 

Edition (DSM-V) criteria for DCD.  

 

Where children and young people are described 

as having probable DCD, the authors must 

outline how each criterion of the DSM-V was 

fulfilled: 

1. motor impairment scores below the 

15th percentile on a standardised motor 

test; 

2. describe how the participants’ 

activities of daily living are affected as 

a result of the motor skills difficulties  

3. explain the participants cognitively 

ability and confirm that it is within the 

normal intellectual ranges 

4. indicate that no underlying medical 

condition is reported by parents, 

guardians, teachers or health 

professionals. 

 

Studies examining parental and child 

experiences will be included, but it must be 

possible to extract data on the child and young 

person views and experiences of living with 

DCD.  

 

Children younger than five 

years will be excluded as a 

diagnosis of DCD is not 

confirmed below five years of 

age (Blank et al., 2019a). 

 

 

Studies that include a sample of 

children and young people with 

a different diagnosis will be 

excluded if it is not possible to 

extract the views and 

experiences of children and 

young people with DCD within 

such studies.  

 

Studies examining the opinions 

and experiences of parents of 

children with DCD will be 

excluded.  

Phenomenon of 

interest 

Children and young people who describe their 

views, opinions and experiences of living with 

DCD. 

 

Design Qualitative or mixed-methods studies reporting 

primary qualitative data (e.g., data collected 

through qualitative methods such as interviews, 

focus groups, or participant observation etc.) 

Where the qualitative data 

from the child cannot be 

identified, such as summaries 

or aggregated data of parent 

and child experiences, these 

papers will be excluded. 

Evaluation Qualitative analysis of experiences, feelings, 

views, opinions, and experiences of living with 

DCD. All settings such as school, home, 

community, etc. will be included.  

Studies where a method of 

qualitative analysis is not 

described. 

 

Research type Peer-reviewed journal articles and thesis. 

Full text available in English 

Published between No date limit- 2019 

 

Systematic reviews, protocols, 

theoretical work, editorials, 

opinion pieces and 

dissertations. 
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Neurodevelopmental disorders often co-occur (Blank et al., 2019b). For this reason, 

participants with a diagnosis of DCD and another neurodevelopmental diagnosis 

will be included (Blank et al., 2019b). Studies examining parental and children’s 

views will be included. However, it must be possible to extract the data on the 

child’s views and experiences of living with DCD, as the phenomenon of interest 

under investigation is children and young people’s views, opinions, and experiences 

of everyday life and living with DCD. All studies using a qualitative design, 

including mixed methods studies that report extractable qualitative data from the 

child’s perspective, will be included. The setting of the study will not be limited. 

All peer-reviewed articles published in English will be included. Due to pragmatic 

reasons of time and the financial burden associated with translation, searches will 

be limited to English publications only. No date limit will be applied to the search 

to capture all possible citations.  

Studies will be excluded, if (a) they include a sample of children with a range of 

neurodevelopmental diagnoses and the qualitative data for the children with DCD 

cannot be extracted, or (b) the data presented is aggregated (for example, a mix of 

parent and child data that cannot be easily identifiable). Finally, systematic reviews, 

study protocols, and theses will be excluded.  

Once, the search strategy has been completed in each of the identified databases, the 

citations retrieved will be uploaded to Endnote software and the duplicate citations 

removed. These citations will be exported to Rayyan software, to facilitate the 

screening of the papers by title and abstract (Ouzzani et al., 2016). While 

quantitative synthesis recommends a prescribed requirement for two reviewers to 

screen articles, qualitative synthesis does not share this requirement as protection 

against bias (Booth et al., 2013). Instead, reviewer resources could be employed 
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more efficiently, to enhance the quality of analysis and interpretation (Booth et al., 

2013). Therefore, 10% of papers will be screened by title and abstract to check for 

consistency by KR. If there is any ambiguity about an article title or abstract, it will 

be added for full-text review. Two independent reviewers (ÁOD and KR) will use 

the selection criteria to conduct a full-text review for all included papers. Where any 

discrepancies arise at the full-text review stage, these differences will be resolved 

through discussion. If it is challenging to resolve differences of opinion, a third 

reviewer (SC) will help to facilitate a final decision. The PRISMA-P flowchart will 

be populated to present the results generated at each stage of the process (Moher et 

al., 2015).  

Quality appraisal of the included studies  

This meta-ethnography aims to add to the conceptual understanding of living with 

DCD from the child and young person’s perspective so that it can inform practice, 

research and policy. Therefore, the studies included in this qualitative evidence 

synthesis must be ‘good enough’ (Toye et al., 2013). Toye et al. (2013) present a 

conceptual model of quality, which centres on conceptual clarity and interpretive 

rigour; and the researchers advocate the need for such a model to be used when 

completing meta-ethnography. The two principal features are defined as 1) 

“Conceptual clarity (how has the author articulated a concept that facilitates 

theoretical insight)”, and 2) “Interpretive rigour (What is the context of 

interpretation? How inductive are the findings? Has the interpretation been 

challenged?)” (Toye et al., 2013). In line with this conceptual model of quality, we 

have selected the Joanna Briggs Institute (JBI) Checklist for Qualitative Research 

(Joanna Briggs Institute, 2017) to appraise all included papers. The JBI checklist is 

the most sensitive tool when examining methodological validity, given its focus on 
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congruity, including descriptive, interpretative, theoretical, external and evaluative 

validity (Hannes et al., 2010).  

All included papers will be critically appraised by two independent reviewers (ÁOD 

and KR) using the JBI Checklist (Joanna Briggs Institute, 2017). The JBI tool will 

be used to inform judgements about the methodological quality of the articles; 

decisions will be categorised as ‘include’ or ‘exclude’ and comments on the 

decisions will be recorded. The outcomes of the critical appraisal process will be 

compared; any variances in decisions will be discussed in order to reach consensus 

on the appraisal. If the involvement of a third reviewer is necessary, SC will 

contribute to the final decision-making process. In light of the quality appraisal 

results, the synthesis and interpretation of the included studies will be discussed.  

PHASE 3—Reading included studies  

Data extraction and synthesis  

The analytical and synthesis process in meta-ethnography commences by reading 

the studies, described as phase three by France et al.,( 2019) and Noblit and Hare 

(1988). Reading and re-reading the studies in depth is a fundamental aspect to data 

extraction and continues to be an iterative process during data extraction and 

synthesis (Toye et al., 2014). The views, perceptions, or concepts presented in the 

results and discussion of primary studies are considered the raw data of meta-

ethnography (Toye et al., 2014). These concepts and ideas are labelled as second-

order constructs. They are derived from the researcher’s analysis and interpretation 

of the words research participants used to describe their experiences of the 

phenomenon (Toye et al., 2014). In contrast, first-order constructs or key concepts 
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are defined as the research participant’s quotes and descriptions of their experiences 

(Toye et al., 2014).  

Previous authors have emphasised the importance of deciding what data to extract, 

and process of completion (Toye et al., 2014; Wong et al., 2018). In this review, 

two independent reviewers will use a Microsoft Excel sheet to collate information 

on the characteristics of each study, such as citation, study setting/country, sample 

size, participant characteristics, aims of the study, data collection and methods, and 

summary of findings. ÁOD will also upload a PDF of each paper to QSR 

International’s NVivo 12 software. The first- and second-order constructs will be 

extracted and interpreted; the researchers (AOD and KR) will generate codes that 

describe and explain the key concepts within each study. NVivo software will 

provide an organised database through which interpretation can be completed. The 

researchers ÁOD and KR will code second-order findings as they present within 

each paper. These interpretations and synthesis of the second-order contrast become 

the third-order constructs (Noblit & Hare, 1988). No second-order constructs that 

are considered unrelated to the phenomena or experience of living with DCD will 

be included for synthesis (Toye et al., 2014).  

PHASE 4 - Determining how studies are related  

Phase four of meta-ethnography involves determining how studies are related 

(France et al., 2019). Following coding of second-order constructs, ÁOD and KR 

will meet regularly to discuss and compare their concepts and determine how the 

studies relate to each other and the review question (France et al., 2019). At this and 

subsequent stages, ÁOD and KR will involve Mandy Stanley (MS) an invited expert 

in the area of meta-ethnography. These meetings will aim to challenge the 

interpretation of concepts and compare them across each study. This method of 
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identifying the similarities and differences, across the included studies will be a 

prerequisite step that informs the “translation” process described as phase five by  

Noblit and Hare (1988).  

PHASE 5 - Translating studies into one another  

Phase five; the next stage will involve translating studies into each other (Noblit and 

Hare, 1988). France et al. (2019) suggest that translation can be performed in 

different ways. In this review, the authors will follow a method described by Toye 

et al. (2014). Toye & colleagues (2014) suggest that constructs should be constantly 

compared until similarities and differences between concepts can be organised into 

conceptual categories to represent the third-order constructs. Given that the sample 

of children and young people included in this study is 5 to 18 years, the primary 

studies may report a variety of experiences depending upon the age of the included 

sample. It will be essential to preserve the context and meaning of the identified 

concepts during the translation concerning any subgroups such as age, as 

recommended by Campbell et al. (2003). For this reason, the method of constant 

comparison across studies was deemed more appropriate rather than translating 

studies in chronological order Toye et al. (2014). Once preliminary conceptual 

categories are created, ÁOD will present the findings to the broader research team, 

including SC and MS. The third-order constructs will be further developed and 

refined through discussions.  

PHASE 6 & 7 Synthesising translations and Expressing the synthesis  

The final stages phase six and seven, will involve the research team synthesising the 

conceptual categories into a line of argument. The line of argument provides a 

greater conceptual understanding of the phenomena of interest as a whole; that is, 

children and young people with DCD perspectives and experiences of everyday life 
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and living with DCD. The conceptual categories and line of argument synthesis will 

be presented narratively; tables and figures will be created to support the narrative 

account. The findings of this meta-ethnography endeavour to inform future research, 

policy and practice. Therefore, dissemination will involve the publication of the 

results in a peer-reviewed journal. An infographic designed policy brief will be 

published, to capitalise on knowledge translation and target a broader audience of 

policymakers, service providers, and clinicians. The policy brief will be distributed 

to advocacy groups who work on behalf of children and young people with DCD. 

Knowledge translation is challenging; in the context of childhood disability, 

findings must be easily accessible and usable (Novak and Honan, 2019). Given the 

national and international focus upon promoting the voice of the child, the findings 

of this study must be presented in an easily accessible format for all possible 

stakeholders (Ombudsman for Children's Office, 2019).  

DISCUSSION  

Limitations and strengths  

To the best our knowledge, we believe this is the first systematic review to integrate 

and synthesise the findings of qualitative studies on the views and experiences of 

children and young people living with DCD. The findings of this review will be 

relevant for researchers, practitioners, and policymakers working with children and 

young people with DCD. Given that there is a paucity of evidence regarding 

effective interventions to improve participation outcomes for children with DCD 

(Novak and Honan, 2019, O’Dea et al., 2019), the results of this review will add to 

the empirical evidence when designing a complex intervention for children with 

DCD to improve participation in everyday life. Thus, adding to research knowledge 

and reducing research waste by synthesising and conceptualising available evidence 
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that can be used in the development of a complex intervention (Bleijenberg et al., 

2018).  

Addressing rigour is an essential aspect for the qualitative researcher. It is necessary 

to recognise that ÁOD is a PhD scholar and an Occupational Therapist who has 

worked clinically with children and young people with DCD. The other members of 

the research team have extensive research experience in a range of methodologies. 

It is envisaged that the meetings to discuss the analysis and interpretation of results 

will challenge any possible pre-existing assumptions that may influence results. 
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CHAPTER 5 

This chapter is based upon the third manuscript of this doctoral thesis. This chapter 

follows on from paper II and reports the findings of a systematic review and meta-

ethnography of the qualitative literature, which synthesises the evidence on children and 

young peoples lived experiences of DCD. The PhD candidate conceived and designed the 

study, as well as conducting the data collection, data extraction and data analysis. The 

study was completed under the supervision and guidance of her supervisory team: Dr 

Katie Robinson, Dr Mandy Stanley, and Professor Susan Coote. The PhD candidate wrote 

this paper with mentorship from the supervisory team. The manuscript has been accepted 

for publication with PLOS One. 
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Children and young people’s experiences of living with Developmental 

Coordination Disorder/Dyspraxia: a systematic review and meta-ethnography of 

qualitative research 

ABSTRACT 

Background & Aims 

To date services for children with Developmental Coordination Disorder (DCD) have not 

been informed by the perspective of children with DCD. This study aimed to synthesise 

the findings of discrete qualitative studies reporting the lived experiences views and 

preferences of children and young with DCD using a meta-ethnographic approach to 

develop new conceptual understandings.  

Methods 

A systematic search of ten databases; Academic Search Complete, AMED, CINAHL, 

ERIC, MEDLINE, PsychArticles, PsychInfo, EMBASE, SPORTDiscus, and Web of 

Science, was conducted between March and April 2019, and updated in early June 2020. 

Meta-ethnography, following the method described by Noblit and Hare was used to 

synthesise included studies.  The Joanna Briggs Institute Checklist was used to appraise 

all included papers. PROSPERO registration number CRD42019129178.  

Results 

Fifteen studies met the inclusion criteria. Meta-ethnographic synthesis produced three 

themes; a) ‘It’s harder than it should be’: Navigating daily activities b) Fitting in, and c) 

‘So what? I drop things’: Strategies and supports to mitigate challenges. Children with 

DCD describe a mismatch between their abilities and performance norms for daily 

activities that led to a cascade of negative consequences including; negative self-appraisal, 

bullying and exclusion. In the face of these difficulties children described creative and 
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successful strategies they enacted and supports they accessed including; assistance from 

others (parents, friends and teachers), focusing on their strengths and talents, accepting 

and embracing their difference, adopting a  “just do it” attitude, setting  personal goals, 

self-exclusion from some social activities, using humour or sarcasm, viewing 

performance expectations as a social construct, and enjoying friendships as a forum for 

fun, acceptance and protective against exclusion.  

Conclusion 

Service provision for children and young people with DCD should address the social and 

attitudinal environments, focus on friendship and social inclusion and address stigma-

based bullying particularly within the school environment. Furthermore, practitioners 

should identify and foster children’s own strategies for navigating daily life activities with 

DCD. The identified themes resonate with contemporary disability theory and the 

International Classification of Functioning. The social and attitudinal environmental 

context of children and young people with DCD profoundly influences their experiences. 

Future intervention development and service provision for children and young people 

with DCD should consider opportunities to address social and attitudinal environmental 

factors. 
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INTRODUCTION 

This neurodevelopmental disorder Developmental Coordination Disorder (DCD) affects 

between 5% to 6% of the paediatric population (American Psychiatric Association, 2013) 

and is characterised by impaired motor proficiency, which interferes with the 

performance of activities of daily life, academic/school-based activities, leisure, and play 

(American Psychiatric Association, 2013). For a diagnosis of DCD, these motor 

proficiency difficulties cannot be explained by other neurological conditions that affect 

movement (American Psychiatric Association, 2013). DCD is associated with an array of 

physical health problems (Cairney et al., 2010a), psychosocial and mental health 

problems (Harrowell et al., 2018a; Omer, Jijon and Leonard, 2019), and learning 

difficulties such as reading, social skills and inattention (Harrowell et al., 2018a). It is 

well established that DCD has the potential to impact on individual’s involvement and 

participation in daily life activities and these challenges persist beyond childhood (Blank et 

al., 2019). 

Best practice recommendations advocate that intervention planning for children with 

DCD should commence with an analysis of the individual’s strength and weaknesses in 

their environmental context, so that an activity or participation-oriented approach can 

implemented (Blank et al., 2019). However, there is a paucity of robust empirical to guide 

the implementation of activity or participation-oriented practice with the current available 

evidence hampered by a wide range of methodological issues including limited controlled 

trials, poor outcome measurement, and intervention design (Miyahara et al., 2017; O'Dea, 

Robinson and Coote, 2019). Therefore, there is a pressing need to develop interventions 

for children and adolescents with DCD (Miyahara et al., 2017b; O'Dea, Robinson and 

Coote, 2019). It is vital that future intervention development for children and young 
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people with DCD is informed by stakeholder perspectives in line with recommendations 

for complex intervention development (O'Cathain et al., 2019a).  

Children with disabilities have the right to be heard on issues that affect them (Nations, 

2006), yet research on children’s experiences has tended to ignore the views of children 

as active agents and ‘key informants’ in matters pertaining to their health and wellbeing 

(Darbyshire, 2000; Darbyshire, MacDougall and Schiller, 2005). Similarly, there has 

been a lack of attention to the perspectives of children with DCD in research, service 

developments and policy to date. For example, the recently published 'International 

clinical practice recommendations on the definition, diagnosis, assessment, intervention, 

and psychosocial aspects of developmental coordination disorder' (Blank et al., 2019), 

included stakeholder representation from a parent organisation for individuals with 

learning disorders, but no contribution from children or young people with DCD.   

Multiple researchers have emphasised the value of research on children’s experiences and 

perspectives where children are acknowledged as authorities on their own lives (Fattore, 

Mason and Watson, 2012; Soffer and Ben-Arieh, 2014; Swauger, Castro Ingrid and Harger, 2017). 

Historically there has been a greater focus on eliciting the perspective of parents of 

children with DCD rather than the perspectives of children and adolescents with DCD. A 

number of studies have explored parents perspectives of their child receiving a diagnosis 

of DCD (Alonso Soriano, Hill and Crane, 2015), parenting a child with DCD (Mandich, 

Polatajko and Rodger, 2003; Missiuna et al., 2006; Summers, Larkin and Dewey, 2008b; 

Stephenson and Chesson, 2008) and parental perspectives on their child with DCD’s 

reduced participation patterns across activities of daily living (ADL) (Bart et al., 2011; 

Van der Linde et al., 2015), out of school activities (Jarus et al., 2011), leisure-time 

activity participation (Poulsen, Johnson and Ziviani, 2011), and social participation 

(Sylvestre et al., 2013). It is important to note that the perspectives of 
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parents, educators, and allied health professionals can differ from those of children with 

a developmental disability (Morgan and Long, 2012; Vroland-Nordstrand et al., 2016; 

Gallagher et al., 2019).  

Qualitative research can illuminate the meaning of everyday experiences (Taylor and 

Francis, 2013) and reveal the perspectives, views and experiences of children and young 

people (Soderback, Coyne and Harder, 2011). The past fifteen years has seen a growing 

number of qualitative studies focusing on children and adolescent’s experiences of living 

with DCD (Lingam et al., 2014; Dunford et al., 2005; Jasmin et al., 2018; Zwicker et al., 

2018), including studies on; the importance of identity and empowerment to teenagers 

(Lingam et al., 2014), children’s perceptions of the impact of DCD on activities of daily 

living (Dunford et al., 2005), their perceptions of participation across home and 

community environments (Jasmin et al., 2018) and quality of life (Zwicker et al., 2018).   

 

Although several studies examining various aspects of the experiences of children with 

DCD exist, as far as we are aware, no qualitative evidence synthesis has examined the 

totality of research on this topic. Meta-ethnographic synthesis is a popularly employed 

approach to qualitative evidence synthesis because it allows researchers to bring together 

multiple qualitative studies, compare accounts and develop an interpretative synthesis, 

which generates new conceptual understandings (France et al., 2019a; Noblit and Hare, 

1988; Ring, Jepson and Ritchie, 2011). In health service research, the meta-ethnographic 

approach has been widely employed because of its capacity to generate new 

understandings on how people experience their health and well-being (Ring, Jepson and 

Ritchie, 2011).  
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This study aims to synthesise the findings of discrete qualitative studies reporting the 

lived experiences, views and preferences of children and young people with DCD using 

a meta-ethnographic approach. Synthesis of the available qualitative research with 

children and young people with DCD will inform future research by mapping research 

conducted to date and has the potential to inform intervention and service delivery 

through generating new conceptual understandings of the experiences of this group. 

 

METHODS 

This qualitative evidence synthesis used a meta-ethnographic approach, following the 

seven-stage process described by Noblit and Hare (1988), and the eMERGe guidance 

(France et al., 2019a).  A detailed study protocol has been published previously (O'Dea, 

Coote and Robinson, 2020) and this meta-ethnography is registered on PROSPERO, 

registration number CRD42019129178.  

Search strategy  

The search strategy was developed from reviews examining DCD literature (Smits-

Engelsman et al., 2018a) and qualitative research (Booth, 2016). A combination of 

keywords, thesaurus and MeSH terms were utilised (an example of the search strategy 

used in MEDLINE is presented in Supplementary file 1). Ten databases were searched; 

Academic Search Complete, AMED, ERIC, CINAHL, MEDLINE, PsychArticles, 

PsychInfo, EMBASE, SPORTDiscus, and Web of Science between March and April 

2019. In the first week of June 2020, the search strategy was administered  across the 10 

databases in order to identify any further articles that may have been published between 

April 2019 and June 2020. Searches were limited to English language publications, but 

no limits were applied to the date of publication.  The PRISMA checklist for systematic 
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reviews was used to illustrate the search strategy procedures (Moher et al., 2015), which 

is presented in appendix 5. 

Inclusion & exclusion criteria 

Primary research studies using qualitative methods of data collection and analysis to 

explore children and young people’s (5-18 years) views, opinions and experiences of 

living with DCD, were included. Full details of the inclusion and exclusion criteria are 

presented in supplementary file 2.  Studies were excluded if (a) they included participants 

with a range of neurodevelopmental diagnoses and the qualitative data for those with 

DCD could not be extracted, or (b) the data presented was aggregated (for example, a mix 

of parent and child data that cannot be easily identifiable).   

Screening 

Once duplicates were removed, the first author (ÁOD) screened papers by title and 

abstract against the pre-designed inclusion/exclusion criteria (Supplementary file 2). KR 

screened 10% of papers by title and abstract to check for consistency. Papers included for 

full-text review were read and screened by ÁOD and KR. Each reviewer independently 

considered the paper’s relevance to this qualitative synthesis, any differences of opinion 

were resolved via discussion. The entire screening process is presented via a PRISMA 

flowchart in Figure 5.1..  

Data extraction and analysis 

This study followed the analytic and synthesis phases of meta-ethnography outlined by 

Noblit and Hare (Noblit and Hare, 1988), and the eMERGe guidance (France et al., 

2019a). The raw data of meta-ethnography comprises participants’ views, explanations, 

or perceptions of a phenomena in original studies, and the study authors’ interpretations 
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and conceptualisations of these data (Toye et al., 2014). Participants’ descriptions of their 

experience of the phenomena, (in this case; living with DCD) , are labelled first-order 

constructs or key concepts (Toye et al., 2014).  The researchers’ analysis and 

interpretation of these first-order constructs are labelled as the second-order constructs 

(Toye et al., 2014). Third-order constructs are the synthesis of the researchers’ 

interpretations of the second-order constructs (Toye et al., 2014). Noblit and Hare detail 

the importance of constructing ‘adequate interpretative explanations’ through the 

selection of key metaphors or concepts while preserving the sense of original accounts 

(pg.13 Noblit and Hare, 1988). Metaphors are “what others might call themes, 

perspectives, organizers and /or concepts revealed by qualitative studies” (pg.15 Noblit 

and Hare, 1988). The full-text pdf’s of included papers were uploaded to QSR 

International’s Nvivo 12 software, so that first-order and second-order constructs could 

be extracted and inductively interpreted to identify the key concepts/metaphors. This 

software platform provided a useful tool to support the documentation of interpretative 

concepts generated as the data were repeatedly read and interpreted (38). 

 

Simultaneously, two independent reviewers used a data extraction tool designed 

specifically for this study to extract and collate information on the characteristics of each 

study, including citation, study setting/country, sample size, participant characteristics, 

aims of the study, data collection and methods, and summary of findings. The extracted 

data were tabulated to support a broad overview of the included studies (Cahill et al., 

2018). During the synthesis process, the researchers returned to reading and re-reading 

the full text papers to facilitate immersion in the data and to enhance the analytical rigour 

and synthesis (Cahill et al., 2018; Noblit and Hare, 1988; France et al., 2019a).  To 

support analytic rigour, one conceptually rich study (Missiuna et al., 2008) and one study 

identified to have some methodological limitations (Foulder-Hughes and Prior, 2014) 
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were intentionally selected, read, and independently  interpreted by two authors (ÁOD & 

KR). The interpretative concepts generated by both researchers were discussed until 

agreement was reached. A similar process was applied to the remaining papers by ÁOD, 

whereby, interpretative concepts were generated from the extracted data. The research 

team convened several meetings to discuss these third-order concepts and similarities and 

differences between the concepts, in order to translate the studies into one another (Noblit 

and Hare, 1988; Toye et al., 2014). ‘Translation’ of studies in meta-ethnography is 

described by Noblit and Hare as a process where studies are treated as analogies and 

compared with one another (Noblit and Hare, 1988). This method of constant comparison 

of the data identified that the key concepts across the studies were similar and could be 

added together, thus allowing the researchers to reciprocally translate the studies into one 

another (Noblit and Hare, 1988; Toye et al., 2014). During meta-ethnography when the 

relationship between studies is considered researchers, decide if the synthesis is a 

refutational synthesis (differing accounts) or a reciprocal synthesis (accounts being 

similar) (Toye et al., 2014; Cahill et al., 2018).  Although there was a difference in the 

age ranges across the included studies, the accounts were not in opposition to each other. 

The variance in age ranges from childhood to adolescence helped to support the 

interpretative explanations developed in the synthesis (Noblit and Hare, 1988). Through 

discussions, these third-order constructs were further refined and developed. The final 

stages phase involved the research team synthesising the third-order constructs into a line-

of-argument, which provides greater conceptual understanding to the phenomena of 

interest as a whole; that is children and young people’s perspectives and experiences of 

everyday life and living with DCD.  

The researchers identify their philosophical position as interpretivist, this position aligns 

with the aim of the study and the assumptions underpinning meta-ethnography. Noblit 
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and Hare (Noblit and Hare, 1988) highlighted that a meta-ethnographic synthesis exposes 

much about the perspective of the synthesizer as it does about the body of the synthesis. 

For that reason, the first author who is an occupational therapist with an extensive clinical 

background in working with children and young people with DCD in paediatric services 

was cognisant of the potential influence of prior experience on her interpretations. 

However, the researchers (KR, MS & SC) do not share this background and have 

extensive qualitative research experience. Throughout, the study reflective discussions 

within the research team challenged the first author’s interpretations and meanings of 

conceptual concepts. However, ultimately, the authors acknowledge that our 

interpretations of the key concepts and subsequent reciprocal translations are only one 

potential reading of the studies (Noblit and Hare, 1988). 

Quality appraisal of the included studies 

The methodological congruency of the included papers was appraised using the JBI 

Checklist (Joanna Briggs Institute, 2017). Two reviewers (ÁOD and KR) independently 

appraised each paper. The JBI checklist is deemed to be one of the most sensitive tools 

when examining methodological validity, given its focus on congruity (Hannes, 

Lockwood and Pearson, 2010).  Each item was recorded as “Yes”, “No”, “Unclear” or” 

Not applicable”. Once complete, the appraisal findings were contrasted, variations in 

decisions were examined and consensus was reached via discussion between ÁOD and 

KR. In addition, quality appraisal decisions were discussed amongst the wider research 

team. Toye and colleagues (Toye et al., 2013) acknowledge that current quality appraisal 

checklists can produce inconsistent decisions. The research team discussions focused not 

just on methods alone but on the contribution of individual papers and the strength of its 

concepts to facilitate the generation of interpretative concepts and subsequent conceptual 
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insight to the meta-ethnography (Toye et al., 2013). For this reason, the researchers 

prioritised the discussion of decisions to facilitate consensus. 

RESULTS 

Study selection 

Initial searches yielded 8657 results, 6453 after removing duplicates. Screening by title 

and abstract excluded 6393 results, leaving 60 studies for full text review (Figure 5.1). 

Twelve studies met the inclusion criteria at this stage (March 2019). In the first week of 

June 2020 the search was updated 1614 articles were identified, after removing duplicates 

1205 papers were screened. A further three papers were included. No papers were 

excluded following quality appraisal. Figure 5.1 presents a PRISMA Flowchart diagram, 

detailing the entire process, which led to the inclusion of 15 studies. 
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Figure 5.1: PRISMA FLOWCHART 
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Study characteristics 

The characteristics of the fifteen included papers are presented in Table 5.1. Six of the 

studies were conducted in the United Kingdom (Armitage, Swallow and Kolehmainen, 

2017; Barnett, Dawes and Wilmut, 2013; Foulder-Hughes and Prior, 2014; Lingam et al., 

2014; Payne and Ward, 2020; Payne et al., 2013), five in Canada (Dewey and 

Volkovinskaia, 2018; Jasmin et al., 2018; Missiuna et al., 2008; Spencer-Cavaliere and 

Watkinson, 2010; Zwicker et al., 2018), one in Austria/Italy (Costa, Brauchle and 

Kennedy-Behr, 2017), one in Brazil (de Medeiros et al., 2019), one in Belgium (Coussens 

et al., 2020), and one in New Zealand (Hessell, Hocking and Davies, 2010).  

In total, data from one hundred and nine participants were included in the qualitative 

synthesis. Nine papers had participants with a mean age ranging from 6.9 years to 11 

years (Armitage, Swallow and Kolehmainen, 2017; Costa, Brauchle and Kennedy-Behr, 

2017; Coussens et al., 2020; de Medeiros et al., 2019; Foulder-Hughes and Prior, 2014; 

Hessell, Hocking and Davies, 2010; Jasmin et al., 2018; Spencer-Cavaliere and 

Watkinson, 2010; Zwicker et al., 2018). Five papers had participants with a mean age 

range of 13 years to 14.9 years (Barnett, Dawes and Wilmut, 2013; Dewey and 

Volkovinskaia, 2018; Lingam et al., 2014; Payne and Ward, 2020; Payne et al., 2013) 

and one study included young adults aged 19-25 years who reflected upon their 

experiences as an adolescent (Missiuna et al., 2008). Two papers included data from one 

sample of young people interviewed over a two-year period (Payne and Ward, 2020; 

Payne et al., 2013). 
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Table 5.1: Characteristics of included studies 

Author(s

) and 

year 

Country 

Sample 

characteristics 

Research aim Methodology & 

analysis 

Data collection Summary of findings 

Armitage, 

Swallow 

and 

Kolehmai

nen 

(2017) 

 

United 

Kingdom 

Children aged 7-

11 years.  

 

Total study 

sample n=7.  

 

Data extracted 

for children with 

DCD (n=3). 

(1) To explore children 

with coordination 

difficulties views of the 

key ingredients of 

occupational therapy 

interventions.  

(2) To examine the 

processes through which 

these ingredients might 

relate to the children’s 

participation outcomes.  

Grounded 

theory 

methodology. 

Individual interviews or 

interviewed with a parent 

present. Picture cards, 

drawings and common therapy 

materials such as gym balls, 

scooter boards and pencil grips 

were used as prompts when 

interviewing children. 

The study identified intervention 

ingredients: performing activities and 

tasks, achieving as conceptual 

categories of ingredients, which 

support children’s participation.  

Barnett, 

Dawes 

and 

Wilmut 

(2013) 

  

United 

Kingdom 

Boys aged 

between 13-15 

years.  

 

Study sample 

n=8 

  

To understand which 

factors constrain and 

facilitate participation in 

physical activity for 

teenage boys with DCD.  

Qualitative, 

categorical-

content analysis. 

Individual semi-structured 

interviews with the children. 

Interview duration ranged 

between 13–20 min for 

children. 

Two main themes, internal and 

external factors were constraints and or 

facilitators to physical activity.   

 

Internal constraints fell into three main 

sub-themes: motor skill and 

confidence, poor motivation and lack 

of time, fatigue and pain. External 

constraints and facilitators included 

both physical and social factors, falling 

into five sub-themes: facilities and 

transport, peers, family, teachers, 

instructors and activities/tasks. 
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Costa, 

Brauchle 

and 

Kennedy-

Behr 

(2017) 

  

Austria & 

Northern 

Italy 

Children aged 5- 

10 years.  

 

Total study 

sample (n= 34).  

 

Data extracted 

for participants 

with a diagnosis 

of DCD (n=9). 

To explore collaborative 

goal setting with children, 

parents, and teachers, and 

children’s reasons for 

their goals based on their 

perceived self-efficacy, 

using the Austrian–

German Perceived 

Efficacy and Goal Setting 

System (AG-PEGS). 

Exploratory 

mixed-methods.  

 

Content 

analysis.   

  

The Austrian–German 

Perceived Efficacy and Goal 

Setting System (AG-PEGS) 

was administered as a semi-

structured interview and the 

child was asked for his/her 

reasons for choosing particular 

goals.  

Children explained their reasons for 

their selected goals, which could be 

grouped into three major categories: 

social motives; their independence 

(mainly related to self-care tasks with 

impact on social participation), and 

ease, competence and joy when 

engaging in a certain activity. 

Coussens 

et al. 

(2020) 

 

Belgium 

Children aged 5-

9 years. 

 

Total study 

(n=16) 

 

Data extracted 

for participants 

with a diagnosis 

of DCD (n=8). 

The main aim of this 

study is to investigate 

how young children with 

DCD experience 

participation. 

 

Qualitative 

research design 

using a photo 

elicitation 

approach. 

 

Thematic 

analysis 

In-depth interview with the 

child based on their 

photographs 

Four main themes including, playing 

together, learning and family 

gatherings, and barriers and facilitators 

to participation. Children perceived 

their participation as satisfying when 

they can play, learn and join in family 

gatherings resulting in feelings of 

inclusion, recognition and belonging.  

 

Dewey 

and 

Volkovin

skaia 

(2018)  

 

Canada 

Young people 

aged  

11 to 18 years.   

 

Total study (n= 

44). 

n=24 

participated in 

qualitative 

interviews 

  

The aim of this study was 

to acquire a better 

understanding of Health 

Related Quality of Life 

and peer relationships in 

adolescents with DCD 

and ADHD. 

Mixed methods.  

 

Content analysis  

Individual semi-structured 

interview.  

The responses of the adolescents were 

categorized into three broad 

categories: leisure time/school 

activities, friendship, and 

popularity/peer victimization.  
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de 

Medeiros 

et al. 

(2019) 

 

Brazil 

Children aged 7-

10 years 

(1 boy; 2 girls) 

 

Study sample 

(n=3) 

 

This study aimed to 

investigate the 

perceptions of the child 

about the likely impacts 

of DCD on children’s 

occupational performance 

and family daily life. 

 

Exploratory 

qualitative 

approach. 

content analysis 

A free-drawing activity was 

proposed to the child, while 

the researcher conducted an 

open interview 

The main themes included 

opportunities to play and do, and 

relationships with others. 

Foulder-

Hughes 

and Prior 

(2014) 

 

United 

Kingdom 

Children aged 

10-11 years.  

(5 boys, 1 girl)  

 

Data extracted 

for participants 

with a diagnosis 

of DCD n=3. 

  

To investigate how 

children felt about the 

transition from primary to 

secondary school. 

Exploratory 

qualitative 

approach. 

 

Thematic 

analysis 

 Individual semi-structured 

interviews with children.  

The main themes that emerged from 

the analysis were worries and support 

strategies. 

Hessell, 

Hocking 

and 

Davies 

(2010) 

 

New 

Zealand 

Children aged 7 

or 8 years. 

 

Study sample 

(n= 3)  

To explore whether 

children with DCD could 

effectively participate in a 

community gymnastics 

group and what internal 

and external factors 

influence successful 

participation. To provide 

a detailed description of 

why gymnastics is 

accessible to children 

with DCD. 

 

Ethnography Data gathered through 

observations and written up in 

the form of field notes. In-

depth semi structured 

interviews were conducted 

with the three gymnasts with 

DCD after 18 week block. 

Findings revealed that influences from 

the environment beyond the Club 

informed the gymnastic culture in 

which gymnasts with DCD 

participated. Graded skill 

development, variation of activity, and 

individual measures of success 

supported their involvement.  
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Jasmin et 

al. (2018)  

 

Canada 

Children and 

young people 

aged 6 to 13 

years.  

(mean age = 8.9 

SD:2.6). 

(8 boys; 2 girls). 

 

Study sample 

(n=10).  

To explore children’s 

views and perceptions of 

their participation needs 

at home and in the 

community. 

Multiple case 

studies.  

 

Qualitative 

approach  

 

Thematic 

analysis  

Individual semi-structured 

interviews.   

  

Two main categories  

1. Participation at home - children's 

interests; challenges and expectations 

regarding children’s participation at 

home; support or services received and 

requested at home. 

2. Participation in the community - 

Children’s interests; challenges and 

expectations regarding children’s 

participation in the community; 

support or services received and 

requested in the community.  
Lingam et 

al. (2014)  

 

United 

Kingdom 

Young people 

aged 11-16 

years. 

 

Study sample 

(n= 11).  (7 

boys, 4 girls)  

 

. 

To gain an in-depth 

understanding of the 

experiences and 

aspirations of a group of 

young people, living in 

the UK, diagnosed with 

DCD. 

Phenomenologic

al hermeneutic 

method  

Individual face-to-face semi-

structured interview and a 

subsequent further group 

interview to expand on the 

points made within the initial 

interviews. 

The central theme of ‘We’re all 

different’ described how the young 

people saw themselves. This concept 

incorporates five subthemes: ‘How I 

see my life’, ‘Things I find hard’, 

‘Making my life easier’, ‘How others 

see me’ and ‘How I see my future’.  

Missiuna 

et al. 

(2008) 

  

Canada 

Young adults 

aged 19-26 

years (mean 

21.5 years) 

 

Study sample 

(n=9) (4 Male, 5 

female)  

 

  

This project aimed to 

explore the effects of 

coordination difficulties 

on the life domains of 

adolescence.  

 

  

Phenomenologic

al approach.  

 

Qualitative 

analysis.  

  

Two in-depth interviews were 

conducted with each 

participant.  

 

A follow-up interview focused 

on specific issues that emerged 

from the initial interview and 

from the questionnaires, 

including perceptions of 

changes that occurred over 

time plus key barriers and 

supports during adolescence.  

Three main themes. The first relates to 

understanding coordination differences 

in context; the second relates to 

strategies that the participants used to 

manage their differences; and the third 

theme relates to how the differences 

evolved over time. 
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Payne et 

al. (2013)  

 

United 

Kingdom 

Young people 

aged 13 years. 

 

Study sample 

(n= 6) 

(5 boys, 1 girl).  

To investigate the 

experience of teenagers 

living with DCD, from 

their perspective. 

Interpretative 

phenomenologic

al analysis (IPA) 

Individual semi-structured 

interview ranged from  

40–60 minutes. 

This study presented one theme: the 

social impact of living with the 

condition discussed in this paper. 

Payne and 

Ward 

(2020) 

 

United 

Kingdom 

Young people 

aged 13-15 

years. 

 

Study sample 

(n=9) 

 

The aim of the study was 

to gain a further 

understanding 

of the lived experiences of 

teenagers with 

DCD from their own 

contemporaneous 

perspective.  

Interpretative 

phenomenologic

al analysis (IPA) 

16 interviews were carried out 

with nine teenagers over a 2-

year period. 

Study themes included were: ‘Doing 

everything the hard way’; ‘I didn’t 

want to be seen as anyone different’; 

‘I’m an intelligent person but I can’t 

even write’; ‘Right help, right time’ 

and ‘Making sense of the diagnosis’. 

Self-efficacy was a strong recurring 

theme, influencing participants’ 

motivation for and participation in 

daily activities, and affecting 

teenagers’ sense of resilience, agency, 

ambition, and identity. 

 

Spencer-

Cavaliere 

and 

Watkinso

n (2010) 

 

Canada 

Child aged 10 

years. 

 

Total study 

(n=11) 

Data extracted 

for 1 male 

participant with 

DCD. 

To examine inclusion 

from the perspectives of 

children with disabilities 

in physical activity. 

Exploratory 

qualitative 

approach 

 

Content analysis  

Individual interviews 

approximately 30 min. 

Having friends was identified as a 

theme. This theme was associated with 

feeling included was associated with 

play. 
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Zwicker 

et al. 

(2018) 

  

Canada 

Children aged 8-

12 years. 

(Mean age 

9.9yrs) 

 

Study sample n= 

13  

(10 boys, 3 

girls)  

  

To examine the 

implications of DCD on 

the daily life of children, 

and deepen the 

understanding about 

Quality of Life of children 

with DCD. 

Qualitative 

approach 

incorporating 

the use of photo 

elicitation 

 

Thematic 

analysis. 

Individual semi-structured 

interviews 25 to 80 minutes.  

Four interrelated themes provide 

insight about the experience of living 

with DCD, from participants’ 

perspectives: (1) milestones as 

millstones: struggling to perform 

ordinary activities; (2) the perils of 

printing: schooling as hard work; (3) 

more than a motor problem: left out of 

left field; and (4) coping strategies: 

thinking differently and emphasizing 

strengths. 
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Quality Appraisal 

Appraisal of the included papers highlighted a large variation in methodological quality 

across the studies (Table 5.2). Ten studies presented the philosophical perspective on 

which the study was based and a methodological approach which was congruent with the 

perspective (Coussens et al., 2020; Costa, Brauchle and Kennedy-Behr, 2017; de 

Medeiros et al., 2019; Hessell, Hocking and Davies, 2010; Lingam et al., 2014; Missiuna 

et al., 2008; Payne et al., 2013; Payne and Ward, 2020; Spencer-Cavaliere and Watkinson, 

2010; Zwicker et al., 2018). However, the philosophical or theoretical perspective was 

not clearly represented in the remaining five papers (Armitage, Swallow and 

Kolehmainen, 2017; Barnett, Dawes and Wilmut, 2013; Dewey and Volkovinskaia, 2018; 

Foulder-Hughes and Prior, 2014; Jasmin et al., 2018). The majority of studies described 

an appropriate qualitative methodology for addressing the research question or objectives. 

Two areas rarely addressed were the researcher’s cultural and theoretical orientation, or 

the influence of the researcher on the research and vice versa. The reporting of 

methodological quality was deemed unclear across many items in one study (Foulder-

Hughes and Prior, 2014). However, we chose to include the paper, as we believed that 

the representation of participants and their experiences was clear. Across all studies, 

participants were clearly represented from the data presented in the findings. One study 

was included even though it did not include a statement about ethical approval; however, 

the authors did describe the process for gaining child assent and parental consent (Costa, 

Brauchle and Kennedy-Behr, 2017). No studies were excluded based on quality, studies 

that met all quality criteria were more influential in the analysis phase as they offered 

very rich descriptions of children’s experiences (Coussens et al. (2020); Hessell, Hocking 

and Davies (2010) Zwicker et al. (2018).   
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Table 5.2: JBI Appraisal Checklist for Qualitative Research (rated as Yes, No, Unclear) 
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Armitage, 

Swallow and 

Kolehmainen 

(2017) Unclear Yes Yes Yes Yes  No  No Yes Yes Yes 

Barnett, Dawes 

and Wilmut 

(2013) Unclear Yes Yes Yes   Yes No No Yes Yes Yes  

Costa, Brauchle 

and Kennedy-

Behr (2017) Yes Yes Yes Yes Yes No No Yes Unclear  yes 

Coussens et al. 

(2020) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Dewey and 

Volkovinskaia 

(2018)  No Yes Yes Yes Yes No No Yes Yes Yes 

de Medeiros et 

al. (2019) Yes Yes Yes Yes Yes Yes No Yes Yes Yes 
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Foulder-Hughes 

and Prior (2014) Unclear Unclear Unclear Unclear Unclear No No Yes Yes Yes 

Hessell, 

Hocking and 

Davies (2010)  Yes  Yes Yes Yes.  Yes Yes Yes Yes Yes Yes 

Jasmin et al. 

(2018)  Unclear Yes Yes Yes Yes Yes No Yes Yes Yes 

Lingam et al. 

(2014)  Yes Yes Yes Yes Yes No No Yes Yes Yes 

Missiuna et al. 

(2008)  Yes Yes Yes Yes Yes No Unclear Yes Yes Yes 

Payne et al. 

(2013)  Yes Yes Yes Yes Yes No No Yes Yes Yes 

Payne and Ward 

(2020)  Yes Yes Yes Yes Yes No Unclear  Yes Yes Yes 

Spencer-

Cavaliere and 

Watkinson 

(2010) Yes Yes Yes Yes Yes Yes No Yes Yes Yes 

Zwicker et al. 

(2018)  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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SYNTHESIS 

This meta-ethnographic synthesis of first and second-order constructs produced three 

interrelated themes (third order constructs); a) ‘It’s harder than it should be’: Navigating 

daily activities b) Fitting in, and c) ‘So what? I drop things’: Strategies and supports to 

mitigate challenges.  

‘It’s harder than it should be’: Navigating Daily Activities  

This theme relates to the difficulties children and young people with DCD face 

performing everyday activities. Children and young people describe the influence of 

personal factors (such as self-perceptions, motivation, and age) and environmental factors 

(such as family and school context and support) on their capacity to navigate and perform 

daily life activities.  

The experience of struggling to learn and perform everyday activities and routines was 

frequently reported across the included studies (Armitage, Swallow and Kolehmainen, 

2017; Costa, Brauchle and Kennedy-Behr, 2017; Coussens et al., 2020; Foulder-Hughes 

and Prior, 2014; Jasmin et al., 2018; Lingam et al., 2014; Missiuna et al., 2008; Payne et 

al., 2013; Payne and Ward, 2020; Zwicker et al., 2018). Typical childhood activities such 

as learning to ride a bicycle required additional support and extended periods of practice 

to master skills and build stamina (Armitage, Swallow and Kolehmainen, 2017; Jasmin 

et al., 2018; Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018). In late 

adolescence, different activity challenges arose such as learning to drive (Missiuna et al., 

2008; Payne and Ward, 2020).  

 Children and young people evaluated their performance and functional abilities in 

everyday scenarios against siblings and peer’s performance, and parental expectations 

(Barnett, Dawes and Wilmut, 2013; Costa, Brauchle and Kennedy-Behr, 2017; Dewey 
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and Volkovinskaia, 2018; de Medeiros et al., 2019; Jasmin et al., 2018; Lingam et al., 

2014; Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018). Self-appraisal was 

often critical when performance did not align with context expectations (Barnett, Dawes 

and Wilmut, 2013; Dewey and Volkovinskaia, 2018; Lingam et al., 2014; Missiuna et al., 

2008; Payne et al., 2013; Zwicker et al., 2018). Participants used words like “stupid 

clumsiness and awkward” to describe themselves and their motor difficulties (Missiuna 

et al., 2008). Challenging performance in everyday activities contributed to a sense of 

personal inadequacy for some participants (Barnett, Dawes and Wilmut, 2013; Missiuna 

et al., 2008; Payne et al., 2013; Zwicker et al., 2018; Costa, Brauchle and Kennedy-Behr, 

2017). Negative self-perceptions and fear of exposing their performance difficulties 

influenced participants’ engagement and willingness to try social and physical activities 

(Barnett, Dawes and Wilmut, 2013; Missiuna et al., 2008; Payne et al., 2013; Zwicker et 

al., 2018). As articulated by this young boy: ‘‘I always think I’m a loser and um, you 

know feel kind of sad for quite a long time, but I’ll get over it. It’s really sad and you 

don’t think you can do it. And you stop trying’’ (Zwicker et al., 2018). These perceptions 

left some children and young people feeling different from their peers and siblings 

(Dewey and Volkovinskaia, 2018; Lingam et al., 2014; Missiuna et al., 2008; Payne et 

al., 2013; Zwicker et al., 2018) as illustrated in this young person’s description:  

I couldn’t write properly, I couldn’t play sports properly, and I was always spilling 

things or breaking things. It just makes me feel so—like you’re so different from 

other people, and nobody can ever really understand. It would make me feel like 

there was something wrong with me personally, when really I couldn’t really help 

it (Missiuna et al., 2008). 

Requiring parental assistance to complete or accomplish activities left some children 

feeling embarrassed and guilty, and perceiving themselves as a burden on their parents, 
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because they could not perform activities independently or without creating a mess 

(Barnett, Dawes and Wilmut, 2013; Missiuna et al., 2008; Payne et al., 2013; Zwicker et 

al., 2018). However, in most cases children and young people recognised their need for 

parental assistance and perceived assistance positively (Barnett, Dawes and Wilmut, 

2013; Coussens et al., 2020; Hessell, Hocking and Davies, 2010; Jasmin et al., 2018; 

Lingam et al., 2014; Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018). 

Participants spoke frankly about parental support, which was provided in various ways, 

such as teaching skills, scaffolding the demands of the task, helping the child understand 

their difficulties (Coussens et al., 2020; Payne et al., 2013; Zwicker et al., 2018), 

advocating for academic support (Lingam et al., 2014; Payne et al., 2013), and providing 

practical and emotional support that facilitated participation  in community and leisure 

activities (Barnett, Dawes and Wilmut, 2013; Coussens et al., 2020; Hessell, Hocking and 

Davies, 2010).   

My mum and dad on a Sunday go to the gym with me . . . they encourage me to 

do more like stuff in the gym . . . If they didn’t go to the gym with me than I 

probably wouldn’t do any physical activity at all (Barnett, Dawes and Wilmut, 

2013). 

Motor performance difficulties impacted on school life (Barnett, Dawes and Wilmut, 

2013; Dewey and Volkovinskaia, 2018; Foulder-Hughes and Prior, 2014; Lingam et al., 

2014; Missiuna et al., 2008; Payne et al., 2013; Payne and Ward, 2020; Zwicker et al., 

2018) where some perceived that they were not performing adequately and were at the 

lower end of achievement for their grade (Costa, Brauchle and Kennedy-Behr, 2017; 

Lingam et al., 2014; Payne and Ward, 2020; Zwicker et al., 2018). Specific school-based 

activities that were challenging included handwriting, self-management of learning, 

physical activity, sports, and recess time.  
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Physical education classes, school sports, recess time, and out of school activity were 

associated with performance difficulties and emotional distress (Barnett, Dawes and 

Wilmut, 2013; Dewey and Volkovinskaia, 2018; Foulder-Hughes and Prior, 2014; 

Lingam et al., 2014; Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018). 

Factors such as fatigue, pain, poor performance endurance and fear of injury influenced 

participant’s motivation, involvement, and enjoyment of physical activities in school 

activities and out-of-school activities (Barnett, Dawes and Wilmut, 2013; Coussens et al., 

2020; Hessell, Hocking and Davies, 2010; Jasmin et al., 2018; Missiuna et al., 2008; 

Zwicker et al., 2018). As summed up by this participant “It’s just hard to get going, hard 

to keep going” (Barnett, Dawes and Wilmut, 2013).   

Handwriting was experienced as hard work and a significant problem that affected 

participation in school (Lingam et al., 2014; Missiuna et al., 2008; Payne et al., 2013; 

Payne and Ward, 2020; Zwicker et al., 2018), which in some cases warranted intervention 

(Armitage, Swallow and Kolehmainen, 2017; Jasmin et al., 2018; Lingam et al., 2014; 

Payne et al., 2013; Payne and Ward, 2020; Zwicker et al., 2018). Handwriting difficulties 

were pervasive and included legibility, letter formation, speed of performance, fatigue, 

and pain (Armitage, Swallow and Kolehmainen, 2017; Lingam et al., 2014; Payne et al., 

2013; Payne and Ward, 2020; Zwicker et al., 2018). Participants received support via 

targeted handwriting practice, use of computers and tablets, typing programs and 

personnel-based support such as scribes and Learning Support Assistants (Lingam et al., 

2014; Missiuna et al., 2008; Payne et al., 2013; Payne and Ward, 2020; Zwicker et al., 

2018). However, access to learning supports was not equal; in one study participants from 

lower socio-economic backgrounds were promised additional help and resources but 

these did not materialise (Lingam et al., 2014). Young people expressed relief when the 

environmental context changed and writing was no longer a priority (Missiuna et al., 



150 
 

2008). In contrast, children and young people perceived generic strategies as unhelpful 

or ineffective when imposed without considering their individual needs (Payne and Ward, 

2020; Zwicker et al., 2018). 

I’ve done three, two, typing programs both, the whole thing at my home and I’ve 

done the same typing program almost twice in school and it’s still, I’m still 

looking down and I can’t really type fast (Zwicker et al., 2018).  

 The perceptions of others, including teachers, peers, parents, and siblings influenced 

participant’s perceptions of their handwriting, and scholastic success (Lingam et al., 

2014; Missiuna et al., 2008; Payne et al., 2013; Payne and Ward, 2020; Zwicker et al., 

2018).  

If someone said something to me, like a teacher about handwriting or something. 

I would just be less confident for the rest of the day (Payne and Ward, 2020). 

The teachers’ level of understanding of handwriting difficulties varied with some teachers 

compounding children’s difficulties, as illustrated by the quote.  

It’s harder than it should be. And then most of my teachers except for one were 

stupid and like, didn’t notice . . . I lost a lot of marks in school because I had messy 

handwriting which I didn’t think was fair . . . They said oh, I’m just lazy . . . So 

how would they feel if someone called them lazy when they’re working their 

hardest. Or when you make a mistake and they point it out to you every waking 

moment (Zwicker et al., 2018).  

Other participants reflected negatively upon their handwriting and scholastic performance 

compared to their siblings and peers (de Medeiros et al., 2019; Lingam et al., 2014; Payne 

et al., 2013; Zwicker et al., 2018). As highlighted by this adolescent boy, “My sister’s 
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got better writing than me … Don’t get me wrong, I’m an intelligent person, but like I 

can’t even write.  It’s making me fill up” (Payne et al., 2013). In contrast, other 

participants reported that they were doing well in school and valued the positive 

reinforcement that they received from teachers, parents and siblings (Lingam et al., 2014; 

Zwicker et al., 2018; Payne and Ward, 2020). Extra special attention was not wanted 

(Lingam et al., 2014); rather participants appreciated help when teachers and learning 

support staff demonstrated an understanding and awareness of their needs (Lingam et al., 

2014; Payne and Ward, 2020; Zwicker et al., 2018).  

Challenges with executive functioning skills and self-management affected participants’ 

independence in school, during class-based learning experiences, and out of school 

activities. Children and young people detailed difficulties with the planning, organisation 

and remembering personal belongings, concentration, and memory skills (Costa, 

Brauchle and Kennedy-Behr, 2017; Lingam et al., 2014; Payne et al., 2013; Payne and 

Ward, 2020; Zwicker et al., 2018). Participants were aware of the challenges that they 

faced understanding and processing new information in-class (Lingam et al., 2014). As 

described by this participant; ‘It is not because he or she is going fast it is just me not 

knowing because I don’t understand what they mean’ (Lingam et al., 2014; Payne et al., 

2013). In contrast, some participants’ used supportive strategies, such as sitting beside a 

friend or a Learning support assistant so that they could explain the information again 

(Lingam et al., 2014). While, others felt that an individualised learning approach suited 

their ability to learn new skills and information (Lingam et al., 2014; Payne et al., 2013; 

Missiuna et al., 2008).  
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‘Fitting in’  

This theme relates to children and young people with DCD’s desire to participate and to 

be socially included in peer interactions experiences in everyday life situations. 

Friendships were desired, and positively experienced however, experiences of 

marginalisation; exclusion and bullying because of the mismatch between their skills and 

performance expectations were common.  Across the included studies, friendships were 

reported as desired (Costa, Brauchle and Kennedy-Behr, 2017; Coussens et al., 2020; 

Dewey and Volkovinskaia, 2018; Foulder-Hughes and Prior, 2014; Lingam et al., 2014; 

Missiuna et al., 2008; Payne et al., 2013; Spencer-Cavaliere and Watkinson, 2010; 

Zwicker et al., 2018), and provide a forum for fun, acceptance of individual difference, 

and shared interests (Dewey and Volkovinskaia, 2018; Coussens et al., 2020; Lingam et 

al., 2014; Payne et al., 2013). Children with DCD describe pleasure in playing with others, 

as it facilitates a sense of ‘inclusion’, ‘companionship’ and ‘friendship’ (Coussens et al., 

2020). In the school context, the protective nature of friendships against social exclusion, 

being teased or bullied was deemed particularly important (Dewey and Volkovinskaia, 

2018; Lingam et al., 2014; Payne et al., 2013; Spencer-Cavaliere and Watkinson, 2010). 

Friends were viewed, as “one of the best things about school” (Lingam et al., 2014), and 

the opportunity to hang out with friends outside school was highly regarded (Lingam et 

al., 2014; Payne et al., 2013). Friendships helped children and young people to evaluate 

and identify positive self-perceptions (Lingam et al., 2014; Payne et al., 2013; Payne and 

Ward, 2020). 

A lot of my mates say I am funny; I think I am quite funny and I am quite strong 

and um, my mates have told me I am quite reliable (Lingam et al., 2014). 
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Having additional needs or being perceived as different from their peers was the impetus 

that led some young people to forming social connections, but such connections also 

helped participants to reframe their perceptions about difference (Dewey and 

Volkovinskaia, 2018; Lingam et al., 2014; Payne et al., 2013).  

They’ve [his group of friends] got like all different like talents, if you get my drift 

like…but most are into different sports and that (Lingam et al., 2014). 

Children transitioning from primary to secondary school worried about making new 

friends, (Foulder-Hughes and Prior, 2014). Some noted that with transition to high school 

"that certain people made friends just because they were on a sports team" (Missiuna et 

al., 2008), reflecting the premise that participation in physical activities provided 

increased social opportunities (Missiuna et al., 2008).  

Social and attitudinal environments influenced acceptance and the opportunity to 

participate in activities. Children with DCD commonly experienced challenging social 

situations, particularly with peers, ranging from marginalisation and exclusion to bullying 

(Barnett, Dawes and Wilmut, 2013; Costa, Brauchle and Kennedy-Behr, 2017; Dewey 

and Volkovinskaia, 2018; de Medeiros et al., 2019; Foulder-Hughes and Prior, 2014; 

Lingam et al., 2014; Missiuna et al., 2008; Payne et al., 2013; Spencer-Cavaliere and 

Watkinson, 2010; Zwicker et al., 2018). Exclusion typically occurred in the school 

context (Barnett, Dawes and Wilmut, 2013; Dewey and Volkovinskaia, 2018; de 

Medeiros et al., 2019; Foulder-Hughes and Prior, 2014; Lingam et al., 2014; Missiuna et 

al., 2008; Zwicker et al., 2018; Payne et al., 2013).  Children and young people perceived 

that the most noteworthy barriers that led to exclusion or being left out from participating 

in specific groups or activities was the ‘mismatch’ between the performance standard and 

theirs ‘skills’ and ‘competences’  (Barnett, Dawes and Wilmut, 2013; Coussens et al., 
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2020; Dewey and Volkovinskaia, 2018; Missiuna et al., 2008; Payne et al., 2013; Zwicker 

et al., 2018). As described by this young person, “I tried to help earlier but I wrecked 

everything so he won’t let me do anything that involves making characters” (Payne et al., 

2013).  

Bullying was encountered or feared in the school setting by many (Barnett, Dawes and 

Wilmut, 2013; Dewey and Volkovinskaia, 2018; Foulder-Hughes and Prior, 2014; 

Lingam et al., 2014; Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018). 

Participants articulated experiences of negative name-calling, being laughed at, and being 

teased or ridiculed about their motor performance (Barnett, Dawes and Wilmut, 2013; 

Dewey and Volkovinskaia, 2018; de Medeiros et al., 2019; Foulder-Hughes and Prior, 

2014; Lingam et al., 2014; Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018). 

Everybody laughs at me when I try to run on the grass . . . They sometimes bully 

me and chase me and all that (Zwicker et al., 2018).  

Being teased or ridiculed also occurred in the home setting between siblings, as described 

by this participant, her brother had told her that ‘she was going to be a prostitute when 

she grew older as she did not like school’ (Lingam et al., 2014). Reported incidents of 

physical harassment and assault, were traumatic and left the individuals feeling angry, 

vulnerable and unsafe (Lingam et al., 2014; Payne et al., 2013; Zwicker et al., 2018).  

Sometimes I don’t even want to go to class . . . it was fine when people knew 

[about the diagnosis] and just said stuff, but now they’re going on like about 

stabbing people (Lingam et al., 2014). 

Participation in school sports activities was often associated with distressing experiences 

of marginalisation and bullying (Barnett, Dawes and Wilmut, 2013; Dewey and 
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Volkovinskaia, 2018; Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018). 

Negative self-perceptions result from this mismatch between performance and 

expectations. 

Teacher awareness also influenced the experience of school sport, “I have had some really 

bad experiences with PE . . . the teacher can get frustrated quite easily, ‘they were like 

screaming at me and saying ‘run properly boy’ . . . I just don’t like to be yelled at to do 

stuff “(Barnett, Dawes and Wilmut, 2013).   

Teacher awareness and attitude towards bullying was considered important (Lingam et 

al., 2014; Payne et al., 2013), but children and young people did not typically perceive 

teachers as a helpful resource to dealing with bullying (Foulder-Hughes and Prior, 2014; 

Payne et al., 2013). 

Marginalisation and social exclusion were associated with feelings of loneliness, sadness, 

and frustration (Dewey and Volkovinskaia, 2018; Zwicker et al., 2018), and a wide range 

of negative self-perceptions (Dewey and Volkovinskaia, 2018; Lingam et al., 2014; 

Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018). Young people perceived 

that they were viewed as different, as reported by this 14-year-old girl, “they just think 

that we’re weird” (Dewey and Volkovinskaia, 2018).   

‘So what? I drop things’: Strategies and supports to mitigate challenges  

Although children and young people with DCD describe numerous challenges and 

difficult experiences in everyday life, embedded within these descriptions were multiple 

supports and strategies used to mitigate challenges and facilitate participation. Personal 

factors such as the child and young person with DCD’s preferences towards activities and 
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life situations, their sense of self, age, and insight into their health condition influenced 

their capacity to join in and be involved. 

Across the studies, many participants spoke positively about their everyday lives. They 

experienced enjoyment in family, play and leisure-based activities, which they chose to 

participate in, and performed competently (Armitage, Swallow and Kolehmainen, 2017; 

Barnett, Dawes and Wilmut, 2013; Coussens et al., 2020; Dewey and Volkovinskaia, 

2018; Hessell, Hocking and Davies, 2010; de Medeiros et al., 2019; Jasmin et al., 2018; 

Lingam et al., 2014; Missiuna et al., 2008; Payne et al., 2013; Zwicker et al., 2018).  As 

described by this child’s preferred activities in school and the community context; “Hide 

and Seek… Chess, we play dolls at school… Soccer, I like dodgeball too” (de Medeiros 

et al., 2019). Participants focused upon their interests, strengths and what they could do, 

or a unique attribute and personal quality (Lingam et al., 2014; Missiuna et al., 2008; 

Payne et al., 2013; Zwicker et al., 2018).  

There is always something that you can do that other kids can’t. . . . Like your 

talent, everyone has a talent (Zwicker et al., 2018).  

Although some participants were unsure of how they would manage in the future, for 

others, the challenges they faced did not limit their future goals and aspirations such as 

learning to drive or going to college or university (Lingam et al., 2014; Payne et al., 2013). 

Another common strategy was adopting a “just do it” attitude (Lingam et al., 2014; 

Missiuna et al., 2008; Payne et al., 2013; Payne and Ward, 2020; Zwicker et al., 2018). 

Participants’ descriptions revealed a growth mindset, towards practice and perseverance 

of skills/activities, that they had “not yet” mastered (Lingam et al., 2014; Missiuna et al., 

2008; Payne et al., 2013; Zwicker et al., 2018). With age, teenagers reflected that they 

had developed the competencies to perform most basic self-care activities, “not like 
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perfect, but to a standard that’s OK” (Payne and Ward, 2020). Participants’ interests and 

motivation to join a peer play or recreational activity influenced their desire to persist 

with and practice challenging activities (Armitage, Swallow and Kolehmainen, 2017; 

Costa, Brauchle and Kennedy-Behr, 2017; Lingam et al., 2014; Missiuna et al., 2008; 

Payne et al., 2013; Zwicker et al., 2018). Equally, as children and young people mature 

they recognise and accept the challenges they experience, which in turn helps them to 

develop autonomy and confidence to manage everyday life scenarios (Lingam et al., 

2014; Missiuna et al., 2008; Payne et al., 2013; Payne and Ward, 2020; Zwicker et al., 

2018). 

What I was good at, I kept doing, and what I wasn’t good at, and I stopped doing. 

Then I started being more confident in everything I did because everything I did 

I could do (Missiuna et al., 2008).  

Understanding the diagnosis of DCD influenced participants sense of self that is, it helped 

young people’s self-confidence and self-perceptions (Armitage, Swallow and 

Kolehmainen, 2017; Lingam et al., 2014; Missiuna et al., 2008; Payne and Ward, 2020; 

Payne et al., 2013; Zwicker et al., 2018) and allowed participants to accept and embrace 

their difference (Lingam et al., 2014; Payne and Ward, 2020). 

Knowing that I’ve got it. That I’m not just a bit weird …. I’m not ashamed of it 

because it kind of makes me who I am. I think that everyone has their problems 

(Lingam et al., 2014).  

Therapeutic intervention helped others to understand their difficulties; in turn, this 

enhanced their confidence, and perception that they were not the only person to struggle 

with everyday activities (Armitage, Swallow and Kolehmainen, 2017; Lingam et al., 

2014). Role models such as the actor Daniel Radcliffe who identifies as having DCD 
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helped others to associate with a positive identify (Payne and Ward, 2020). The 

perception that DCD was a hidden disability was present “nobody ever really 

understand…it would make me feel like there was something wrong with me personally” 

(Missiuna et al., 2008). However, a more common perspective was that performance and 

context expectations were a social construct and therefore participants did not internalise 

their experience of everyday activities (Lingam et al., 2014; Missiuna et al., 2008; Payne 

et al., 2013; Payne and Ward, 2020; Zwicker et al., 2018).  

When I look at it, it's not a problem. ... I never felt like it was me as much as it 

was something imposed on me by other people because they were the ones who 

were criticizing or passing comments. ... So what? I drop things. It doesn't matter. 

It only becomes a problem when you think that dropping things isn't normal 

(Missiuna et al., 2008). 

Children valued the opportunity to set personal goals for skills/activities that they wanted 

to develop and practice (Armitage, Swallow and Kolehmainen, 2017; Costa, Brauchle 

and Kennedy-Behr, 2017; Zwicker et al., 2018). Goals were realised through therapy for 

some children (Armitage, Swallow and Kolehmainen, 2017; Costa, Brauchle and 

Kennedy-Behr, 2017), while others engaged in extensive practice with a parent (Zwicker 

et al., 2018), where tailored practice enhanced children’s confidence and self-perceptions 

(Armitage, Swallow and Kolehmainen, 2017; Zwicker et al., 2018). The sense of 

achievement and involvement when children mastered cycling was clear: “I’m better at 

riding a bike now. . .we [family]was in Yorkshire. . .I was OK on this bike ride. . .it 

[therapy sessions] just makes me think.. ‘I can do it’ so I won’t have that much problem 

pedalling (Armitage, Swallow and Kolehmainen, 2017).  
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Children practiced adaptive self-exclusion from social everyday activities that were not 

inclusive, potentially exposed their difficulties, or where they lacked the self-belief that 

they could participate successfully (Barnett, Dawes and Wilmut, 2013; Coussens et al., 

2020; Hessell, Hocking and Davies, 2010; Missiuna et al., 2008; Payne et al., 2013; 

Zwicker et al., 2018; de Medeiros et al., 2019; Payne and Ward, 2020). For example, a 

13-year-old with DCD reported “If it was a team sport with people that I didn’t know 

particularly well, then I wouldn’t particularly want to get involved in case I got it wrong” 

(Payne et al., 2013). Whilst self-exclusion was a common strategy for many children this 

strategy was not without its drawbacks. As highlighted by some young peoples’ 

reflections, who wished that, they had persevered for longer with activities, as, this 

strategy had limited subsequent participation opportunities as an adult (Missiuna et al., 

2008). 

Now that I’m older, I kind of wish I had gotten into things earlier, because now I 

wish I was involved in some sort of group activity, sport, something, you know? 

My friends now, some of them are cheerleaders, and some of them [play] lacrosse 

or whatever, and I still don’t have anything (Missiuna et al., 2008). 

Many children and young people with DCD described the use of humour or sarcasm as a 

strategy to support inclusion (Dewey and Volkovinskaia, 2018; Missiuna et al., 2008; 

Zwicker et al., 2018). As revealed by this 12-year-old boy with DCD: “Mostly, I just go 

around collecting the dodge balls and say “dodge balls! Need ammo? Here!” (Dewey and 

Volkovinskaia, 2018). Learning to laugh at themselves and joke about their activity 

performance were viewed as means to boost involvement in an activity, reduce frustration, 

and deflect negative peer attention (Dewey and Volkovinskaia, 2018; Missiuna et al., 

2008; Zwicker et al., 2018).  
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Line of argument synthesis  

The results of the 15 papers were reciprocally translatable and led the development of 

three interpretative themes. Higher order interpretation of these themes identified that the 

experiences of children and young people with DCD can be understood as the experience 

of psycho-emotional disablism, a concept developed within the field of disability studies. 

Carol Thomas (Thomas, 2004b) conceptualises psycho-emotional disablism as occurring 

when individuals with impairments are ‘hurt by the reactions and behaviours of those 

around them, made to feel worthless, of lesser value, unattractive, hopeless, stressed or 

insecure’.  

Across the included studies, children with DCD described struggling to meet their parents, 

teachers, peers, and broader society expectations around performance of activities. The 

mismatch between their abilities and performance norms in many cases led to a cascade 

of negative consequences including self-criticism, negative self-appraisal, bullying, 

victimisation, marginalisation and exclusion by peers and siblings. Across the included 

studies numerous examples of psycho-emotional disablism arising from relationships 

with other people, were reported, for example critical comments such as teasing or actions 

such as exclusion. Another manifestation of psycho-emotional disablism, internalised 

oppression, was also evident in self-criticism and negative self-perceptions. Further 

underscoring the significance of the social and attitudinal environment on the experience 

of children with DCD, those who encountered positive and encouraging social and 

attitudinal environments across a range of environmental contexts navigated situations 

with greater ease and detailed experiences that are more positive. In response to disablism, 

children and young people developed numerous strategies and drew on available supports 

to facilitate their involvement in activities and enhance social inclusion across life 

situations. Children with DCD revealed that they accessed support to diminish the 
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mismatch between their performance and the expectations of others, including seeking 

and accepting assistance, focusing on their strengths and talents, accepting and embracing 

their difference, adopting a “just do it” attitude, setting personal goals, self-exclusion 

from some social activities, using humour or sarcasm, and viewing performance and 

context expectations as a social construct.  

DISCUSSION 

This synthesis reveals important insights into the lived experiences of children and young 

people with DCD. Three interrelated themes were identified and labelled, as ‘It is harder 

than it should be’: Navigating daily, Fitting in, ‘So What? I drop things’. Across the 

studies in this review, participants experienced a wide array of challenges learning and 

performing new skills and activities, participating in school, and experienced social 

exclusion from activities such as play and leisure. This aligns with much of the 

quantitative research to date on DCD in childhood, which has focused upon the predictors 

of patterns of participation (Wilson et al., 2017). However, this review focused upon the 

lived experience of children with DCD and exposes the array of self–developed strategies 

and successfully accessed supports used by participants to deal with these challenges and 

navigate everyday life situations. Findings of this synthesis resonate with the social model 

of disability and the ICF. 

 

Considering the synthesis findings in the context of the social model of disability and the 

ICF suggests that the social, attitudinal, and physical environment significantly influences 

children and young people’s everyday experiences. The synthesis revealed that children 

with DCD experience bullying and various types of victimisation (Vaillancourt et al., 

2010), including, verbal (name-calling, teasing), social (social exclusion, 
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marginalisation), and physical (physical assault) in the school setting. Children with 

disabilities are at increased risk of bullying in schools in comparison to their typically 

developing peers (Chatzitheochari, Parsons and Platt, 2016; Gallagher et al., 2020). The 

high prevalence of bullying experienced by children with disabilities is very concerning 

as strong evidence supports that bullying victimisation in childhood is associated with a 

wide range of adverse mental health and psychosocial outcomes (Moore et al., 2017). 

Bullying of children because they live with socially devalued identities or characteristics, 

such as disability, is described as stigma-based bullying and requires bullying 

interventions specifically focusing on stigma-related factors (Earnshaw et al., 2018).  

Within school environments, greater support to help teachers and peers reconceptualise 

disability as a social issue may help to challenge notions of marginalisation and 

discrimination based on socially valued characteristics such as motor proficiency.  

The ICF (WHO, 2001) and childhood disability researchers (Rosenbaum and Gorter, 

2012) recognise the importance of contextual factors such as the environment on the 

health and well-being of individuals. Research has shown that environmental factors 

(physical, social, and attitudinal) mediate the relationship between child factors and 

participation outcomes for children and youth with disabilities (Anaby et al., 2014; 

Krieger et al., 2020). For all children, the family represents the most crucial environment, 

and parents are considered a critical contextual factor in a child’s life (Rosenbaum and 

Gorter, 2012; WHO, 2001). The synthesis findings highlighted the profound influence of 

the social and attitudinal environmental on children’s experiences within the family 

context. In line with recent findings regarding the association between family factors and 

participation of children with a disability (Arakelyan et al., 2019); this review found that 

where parents and siblings understood the child’s strengths and capabilities, participants 

navigated daily life with greater ease, experienced greater involvement in activities within 



163 
 

the home and community environment and described positive self-perceptions. 

Conversely, where the home environment was not supportive of the child’s performance 

and involvement, negative emotions, conflict with parents and siblings, and negative self-

perceptions were typical.  Our findings support the importance of health service 

interventions targeted at the family environment. Family-centred approaches that enhance 

the family’s capacity to understand their child and build competency to resolve challenges 

may be most beneficial to the child and family (Rosenbaum and Gorter, 2012).  

 

In addition, the school environment was a contextual factor, which significantly 

influenced opportunities for social inclusion and involvement in activities. Our findings 

demonstrate the significant influence of teachers and peers on participation and the 

subsequent positive or negative self-perceptions and school-based experiences of children 

and young people with DCD. Evidence suggests that teacher awareness and 

understanding of DCD is poor (Wilson et al., 2013). The findings of this synthesis 

highlighted that school sports and physical education were perceived as particularly 

challenging experiences, which led to incidents of ridicule, self-exclusion, 

marginalisation and reluctance to participate due to poor teacher understanding and 

awareness. As noted by Pocock and Miyahara (2018), teachers’ knowledge, 

understanding and confidence about teaching students with a disability is crucial to 

facilitating inclusive and effective Physical Education (PE). In line with previous research, 

our results suggest that children and young people’s functional abilities with handwriting, 

motor, organisation and planning skills influenced their capacity to complete specific 

activities in school (Maciver et al., 2019).  

However, similar to recent findings, involvement in school was also heavily influenced 

by interaction between personal factors such as motivation, interest, preference and 
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environment factors such as the adults, peers, the school structures and routines as well 

as access to assistive technology and objects (Maciver et al., 2019). These findings 

highlight the need for interventions that target teacher collaboration between health 

professional and educator, in order to build teachers’ knowledge, awareness and capacity 

to support children and youths with DCD in school. As seen in Canada, Partnering for 

Change presents an innovate intervention that promotes a model of health and education 

partnership, which shifts the focus from individualised support to targeting whole school 

environmental interventions (Campbell et al., 2012). Society and systems influence the 

opportunities for inclusion in many aspects of social life such as education, health and 

community choices (Whalley Hammell, 2006). Therefore, further development and 

evaluation of targeted social/environmental interventions is warranted as they may 

provide a means to enhance inclusion and reduce social, physical and attitudinal barriers 

faced by children and young people with DCD.  

Rosenbaum and Gorter (Rosenbaum and Gorter, 2012) provide a novel representation of 

the ICF concepts, which they define as the F-words (fitness, function, friends, family, fun 

and future). The results of this study converge with Rosenbaum and Gorter’s (Rosenbaum 

and Gorter, 2012) representation of the ICF concepts highlighting the importance of 

friendships, peer social acceptance and fun to support participation in everyday situations. 

Children and young people with DCD valued friendships and the opportunity for 

inclusion in social and physical activities with peers across environments. These findings 

align with previous evidence, which suggest children with disabilities perceive activity 

experiences as positive, when completed with peers and friends and they are fun 

(Coussens et al., 2020; Powrie et al., 2015; Willis et al., 2017). Unsurprisingly, 

friendships for children with disabilities are associated with greater psychosocial 

wellbeing (Whitehouse et al., 2009), social inclusion (Scott and Havercamp, 2018),  and 
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healthier identify formation in adolescence (Timler et al., 2019). Previous research has 

revealed that children with a disability face greater risk of social exclusion (Koller, 

Pouesard and Rummens, 2018). However, social inclusion is possible when personal and 

social resources for the children with a disability are present, including, the ability to 

make friends, participate in community activities, engage in leisure and play, and have 

access to quality inclusive practices in the classroom (Koller, Pouesard and Rummens, 

2018). Our findings emphasise the importance of attending to the social environment so 

that children and young people with DCD have the opportunity to be involved in 

meaningful activities that promote social interaction and friendship over time.  

In our review, some participants drew on personal resources or accessed supports that 

facilitated inclusion. Personal resources included a “just do it” attitude, recognising their 

strengths, accepting and embracing their difference, using humour or sarcasm, and 

viewing performance and context expectations as a social construct. Our findings 

corroborate the significance of personal resources such as preferences, interests and 

motivations to influence and sustain participation in leisure and school-based activities 

(Imms et al., 2017; Maciver et al., 2019; Powrie et al., 2015), while supports accessed 

included, friendships, and support from family and teachers. Positive relationships are 

considered an important protective factor to help children overcome the risk of social 

exclusion (Koller, Pouesard and Rummens, 2018; Zolkoski and Bullock, 2012). The 

findings of review highlight how the interaction between the personal and environmental 

factors shaped the lived experiences of children and young people with DCD. 

 

Our integration of findings clearly show that some children and young people experience 

difficulties because of the mismatch between performance expectations and their 

relationships with others including family, teachers and friends. We developed a line of 

argument and present the experience of children and young people with DCD as reflective 

of adopting the social relational perspective of the social model of disability (Thomas, 

2004a; Thomas, 2004b). This theoretical perspective provides a lens to contextualise how 
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social and attitudinal restrictions of activity influence the experiences of children and 

young people with DCD. Children and young people’s perspectives reflect ‘psycho-

emotional disablism’ (Thomas, 2004b). The social behaviours of others, such as family 

members, teachers and peers had the potential to undermine their psycho-emotional 

wellbeing and impose social restrictions of activity Accordingly, changes are required 

within the social structures, which create prejudice towards individuals with impairment 

not to the individual’s psychological adjustment (Thomas, 2004b), hence in keeping with 

the social model of disability, interventions that target sigma may be helpful approaches 

(Earnshaw et al., 2018). 

The review findings corroborate the need for greater attention to the child’s perspective 

in research and practice, recognising that there are potential discrepancies between 

children and parents’ perspectives. A recent survey of perceived support for children with 

DCD in Canadian schools just surveyed parents of children with DCD rather than children 

themselves (Izadi-Najafabadi et al., 2019). Izadi-Najafabadi and colleagues found that 

the attitudes and actions of teachers, staff, school-related policies and procedures were 

perceived as adequate by parents (Izadi-Najafabadi et al., 2019), whereas the findings of 

this review reflect that children and young people do not always perceives attitudes and 

actions of school staff as supportive. Accessing the lived experience of school for children 

with DCD is important, as children can articulate their experiences and richly inform 

others on the issues affecting their lives. Another important distinction between the 

perspective of children and parents is that young people with coordination difficulties, more 

so than their parents, prioritise friendship as means to promoting self-esteem (Eggleston 

et al., 2020). The findings of this review corroborate this perspective, friendships were 

highly regarded by children and young people and influenced their self-perceptions. This 

review underscores the importance of health professionals exploring the child and young 
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person’s perspectives and priorities for treatment, in conjunction with the parental 

perspectives in order to build family capacity to manage everyday life situations, in line 

with best practice recommendations (Blank et al., 2019; Forsyth et al., 2008). The 

synthesis findings emphasise the need for professionals to design interventions, which 

target priority outcomes for friendship, social inclusion and greater understanding and 

awareness in the school setting, as these are important to children and young people with 

DCD. Professionals should also explore the child’s strength, and strategies used to 

navigate everyday life prior to recommending or commencing intervention.  

STRENGTHS & LIMITATIONS 

A major strength of this paper is that it is the first meta-ethnography to focus on the 

experience of children and young people with DCD. This synthesis addresses the unequal 

attention conferred to parents versus children’s perspectives. Research examining 

children’s perspective is essential if we are to improve the lives of children (Moore and 

Lynch, 2018).  

A strength of this paper is the robust conduct of the review; the authors adhered to the 

eMERGe and PRIMSA guidelines. However, a limitation of this review was the quality 

of included studies varied. Furthermore, the phenomenon of interest examined across the 

included studies was diverse, which resulted in a focus on certain aspects or dimensions 

of children’s and young people’s experience in some papers. For example, Hessell and 

colleagues’ examination of the experience of a gymnastics club for children with DCD 

(Hessell, Hocking and Davies, 2010), or Armitage and colleagues’ investigation of 

children’s perceptions and experiences of occupational therapy intervention (Armitage, 

Swallow and Kolehmainen, 2017).  

IMPLICATIONS FOR PRACTICE 
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The findings of the synthesis point to the need for health professionals working with this 

population to consider and address the social and attitudinal environments in which 

children and young people participate and live, but especially the school environment. It 

is important that interventions, which support teacher knowledge, awareness and 

understanding of DCD, be developed. Such interventions are one element of promoting a 

positive social and attitudinal school environment for children with DCD. For example, 

increasing teacher awareness and recognising the challenges associated with fatigue, fear 

of injury or poor performance in front of peers during physical education classes may 

help to support involvement. 

Health service provision should adopt a family-centred approach that enhances the 

capacity of the family to support engagement and performance in activities and everyday 

situations. Augmenting parents understanding of DCD may be helpful in addressing 

potential negative child self-perceptions arising from parental expectations. Finally, 

children and young people described numerous successful strategies to deal with 

challenging experiences, victimisation and exclusion. Thus greater attention is required 

by professionals to identify children’s capabilities and strategies, which may be leveraged 

to address challenging social interactions and navigate daily life activities.  

FUTURE RESEARCH 

Most qualitative studies included in this review explored lived experiences of children 

with DCD in general. We identified no qualitative studies focusing exclusively on the 

experiences of friendship or romantic relationships, education, or transition to work or 

vocational roles or parenting with DCD for example, and these topics could be the focus 

of future work. Future research needs to explore children’s experiences of friendships and 

social inclusion. Furthermore, research needs to broaden the focus of examination; and 
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explore how children and young people with DCD deal with life situations and specific 

activities. This review highlighted that children and young people implement many 

strategies to support their involvement in everyday life. Children’s experiences and 

coping skills needs to be examined in-depth to inform future intervention development 

and help to guide recommendations for practice. Moreover, future studies should be 

designed with Public and Patient Involvement from the outset to ensure that the concerns 

and priorities of children and young people with DCD are addressed in research 

conducted. Guidelines on co-producing research with young people exist, and can provide 

a framework to support the inclusion of children and young people’s voices throughout 

the research process (Hawkins et al., 2017; Pavarini et al., 2019) 

CONCLUSION 

This paper exemplifies the value of qualitative research to inform research, policy and 

practice. Our synthesis of fifteen papers produced three interrelated themes; a) ‘It’s harder 

than it should be’: Navigating daily activities, b) Fitting in, and c) ‘So what? I drop 

things’: Strategies and supports to mitigate challenges. Children with DCD describe a 

mismatch between their abilities and performance norms for daily activities that could led 

to a cascade of negative consequences including negative self-appraisal, bullying and 

exclusion. In the face of these difficulties, children with DCD described friendships as a 

forum for fun, acceptance and protective against exclusion and bullying and they 

described a range of creative and successful strategies they enacted and supports they 

accessed.   
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Table 5.3: Supplementary file 1: Search Strategy MEDLINE 

 

S1 Motor Skills Disorder* OR developmental coordination disorder OR 

clumsiness OR clumsy OR in-coordination OR dys-coordination OR minimal 

brain dysfunction OR minor neurological dysfunction OR motor delay 

disorder OR perceptual-motor impairment OR motor coordination difficulties 

OR motor learning difficulties OR mild motor problems OR non-verbal 

learning disability OR non-verbal learning disorder OR non-verbal learning 

dysfunction OR motor coordination problems OR sensorimotor difficulties 

OR sensory integrative dysfunction OR physical awkwardness OR physically 

awkward OR psychomotor disorders OR motor control and perception OR 

developmental dyspraxia OR perceptual motor dysfunction OR minimal 

cerebral dysfunction 

 

S2 qualitative OR experience* OR perception* OR perspective* OR case stud* 

OR interview* OR focus group* OR mixed methods OR participant 

observation OR transcript* OR ethnograph* OR phenomenol* OR grounded 

theor* OR grounded-theor* OR purposive sample OR lived experience* OR 

narrative* OR life experience* OR life stor* OR action research OR 

observational method OR thematic analysis OR narrative analysis OR field 

stud* OR field-notes OR videorecording  

 

S3 child OR children OR adolescent OR teen OR teenager OR youth OR young 

person OR young adult 

 

S4 S1 AND S2 AND S3 
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Table 5.4: Supplementary file 2: Inclusion & Exclusion criteria 

 

 Inclusion Criteria Exclusion criteria 

 

Sample Children aged five to eighteen 

years with a diagnosis of DCD or 

probable DCD.  

 

Participants with DCD and a co-

occurring specific learning 

difficulty or neurodevelopmental 

diagnosis such as ADHD will be 

included as co-occurrence is very 

common (Blank et al., 2019). 

 

Participants must meet the 

Diagnostic and Statistical Manual 

of Mental Disorders 5th Edition 

(DSM-V) criteria for DCD.  

 

Where children and young people 

are described as having probable 

DCD, the authors must outline 

how each criterion of the DSM-V 

was fulfilled: 

5. motor impairment scores 

below the 15th percentile 

on a standardised motor 

test; 

6. describe how the 

participants’ activities of 

daily living are affected as 

a result of the motor skills 

difficulties  

7. explain the participants 

cognitive ability and 

confirm that it is within 

the normal intellectual 

ranges 

8. indicate that no underlying 

medical condition is 

reported by parents, 

guardians, teachers or 

health professionals. 

 

Studies examining parental and 

child experiences will be 

included, but it must be possible 

to extract data on the child and 

Children younger than five 

years will be excluded as a 

diagnosis of DCD is not 

confirmed below five years of 

age (Blank et al., 2019). 

 

 

Studies that include a sample of 

children and young people with 

a different diagnosis will be 

excluded if it is not possible to 

extract the views and 

experiences of children and 

young people with DCD within 

such studies.  

 

Studies examining the opinions 

and experiences of parents of 

children with DCD will be 

excluded.  
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young person views and 

experiences of living with DCD.  

 

Phenomenon 

of interest 

Children and young people who 

describe their views, opinions and 

experiences of living with DCD. 

 

Design Qualitative or mixed-methods 

studies reporting primary 

qualitative data (e.g., data 

collected through qualitative 

methods such as interviews, focus 

groups, or participant observation 

etc.) 

Where the qualitative data from 

the child cannot be identified, 

such as summaries or 

aggregated data of parent and 

child experiences, these papers 

will be excluded. 

Evaluation Qualitative analysis of 

experiences, feelings, 

views, opinions, and experiences 

of living with DCD. All settings 

such as school, home, community, 

etc. will be included.  

Studies where a method of 

qualitative analysis is not 

described. 

 

Research 

type 

Peer-reviewed journal articles and 

thesis. 

Full text available in English 

Published between No date limit- 

2019 

 

Systematic reviews, protocols, 

theoretical work, editorials, 

opinion pieces, dissertations, 

grey literature. 

 

  



173 
 

Policy brief 

The aim of the brief was to disseminate the key findings of the children and young 

people's experiences and perceptions about living with DCD to key stakeholders 

including occupational therapists, health service managers, and policy makers. Following 

the publication of paper III, the Structured Population Health and Health-services 

Research Education (SPHeRE) network will release this policy brief. The policy brief 

will be available widely. As well, we plan to share the policy brief with Dyspraxia Ireland 

for dissemination to parents, children and young people with DCD. These findings may 

be particularly relevant to advocacy groups such as Dyspraxia Ireland. 

The PhD candidate developed this policy brief in full with the guidance of her supervisory 

team, Dr Katie Robinson and Professor Susan Coote. 
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 CHAPTER 6  

Describing Occupational therapy practice with children with Developmental 

Coordination Disorder.:  

This chapter is based upon the PhD candidate’s fourth published manuscript 

Occupational therapy practice with children with Developmental Coordination 

Disorder: An online qualitative vignette survey. The manuscript presented in this 

chapter is different from the published paper (O'Dea, Coote and Robinson, 2020b), 

additional discussion points have been added to situate the findings within the wider 

context of this PhD thesis.  

In this chapter, the findings of an online qualitative survey of occupational therapy 

practice are reported. The concept, design, data collection and data analysis was 

conducted by the PhD candidate under the guidance of her supervisory team, Doctor Katie 

Robinson and Professor Susan Coote. The PhD candidate wrote this paper with guidance 

from Doctor Katie Robinson and Professor Susan Coote. The aim of this paper was to 

inform the overall thesis regarding the context and content of occupational therapy 

practice for children with DCD. 

Following submission of the manuscript to the British Journal of Occupational Therapy, 

it was accepted subject to minor revisions. These revisions were completed and the 

manuscript was published as an early online publication. 

 

 

Occupational therapy practice with children with Developmental Coordination Disorder: An 

online qualitative vignette survey 

ABSTRACT 
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Background 

Children and young people with Developmental Coordination Disorder experience 

multiple occupational performance and participation challenges across environments. 

Research to date has not fully explored occupational therapy practice with children with 

DCD and their families.   

Aim 

To describe current occupational therapy practice with children with DCD.  

Method  

This study used a cross-sectional, online qualitative vignette survey methodology. 

International Occupational Therapists who were working with or had worked with 

children with DCD within the previous five years were invited to participate. Following 

a case vignette, clinicians were asked questions prompting them to describe their practice 

based upon the vignette. The data were analysed thematically. The COREQ and 

CHERRIES reporting guidelines were adhered to. 

Findings 

Fifty-three valid responses were analysed. Analysis identified three themes describing 

occupational therapy practice with children with DCD; (1) a collaborative approach to 

establish occupation-focused goals, (2) occupation-focused assessment to guide therapy 

and diagnose DCD, and (3) the use of occupation-based interventions incorporating 

multiple strategies to enhance occupational engagement.  

Conclusions 
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This study suggests that current occupational therapy practice with children with DCD is 

collaborative, occupation-focused, and multicomponent. Findings highlight a gap 

between the complexity of practice and the nature of interventions evaluated in research 

to date.  

Keywords 

Developmental Coordination Disorder, Occupational Therapy, Qualitative vignette 

methodology 

KEY FINDINGS  

A focus on occupational engagement and participation is core to occupational therapy 

practice with for children with DCD. 

There is a pressing need to examine multi-component occupation-based interventions for 

children with DCD that target participation outcomes. 

WHAT THIS STUDY ADDED 

This study has highlighted the significant gap between the complexities of practice 

interventions evaluated in research to date. 

The findings of this study show that occupational therapists describe the characteristics 

of occupation-centred practice, which involved a broad range of practices, based on many 

different scientific and theoretical bodies of knowledge. These characteristics included a 

client centred orientated, collaborative partnership with the child, parent(s) and teacher, 

child and/or family chosen goals, contextually relevant to the child and family 

circumstances, active engagement of the child and parent, information gathering focused 

on occupations, occupational performance and environment, a focus on occupational 
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performance and participation at all stages of the occupational therapy process, 

individualised intervention, and  intervention that focuses on occupational performance 

and environment. 

This study highlights the lack of outcome measurement use by occupational therapists 

working with children with DCD and the need for knowledge translation strategies to 

support the use of outcome measures in practice.  
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INTRODUCTION  

Developmental Coordination Disorder is a common neurodevelopmental disorder with 

prevalence estimates of between 5% and 6% among school-aged children (APA, 2013)    

and wide-ranging impacts. A substantive body of evidence illustrates the negative 

consequences associated with this disorder including poor physical health (Cairney et al., 

2010b), greater levels of internalising symptoms (depression and anxiety) (Omer, Jijon 

and Leonard, 2019), increased risk of victimisation and bullying, (Campbell, Missiuna 

and Vaillancourt, 2012), and poorer educational outcomes (Harrowell et al., 2018b). 

Children’s descriptions of living with DCD highlight that poor motor proficiency affects 

their capacity to join in and participate in typical childhood activities (Payne et al., 2013; 

Zwicker et al., 2018).  Similarly, parents report less frequent participation in school and 

community settings for their child with DCD (Izadi-Najafabadi et al., 2019). Patterns of 

reduced participation are concerning, given that participation in everyday and organised 

activities, is important for positive mental health outcomes for children with a disability 

(Berg et al., 2018).  

Participation can be defined by two constructs; attendance and involvement (Imms et al., 

2017). Attendance is defined as ‘being there’ and is measured as frequency and or the 

range of diversity of activities in which an individual partakes (Imms et al., 2017). 

Involvement is defined as the experience of participation while attending and might 

include elements of motivation, persistence, affect, and social connection (Imms et al., 

2017). International clinical guidelines (Blank et al., 2019), recognise the complexity of 

needs for the child and family with DCD, as such they recommend that practitioners 

assess outcomes and examine intervention across the impairment, activity and 

participation levels of the International Classification of Functioning, Disability and 

Health (ICF) framework (WHO, 2007). Occupational Therapists use everyday life 
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activities (occupations) therapeutically to enhance or enable participation in roles, habits, 

and routines in the home, school, and community (AOTA, 2014)     and are therefore well 

placed to address the needs of people with DCD. 

In the past, Occupational Therapy interventions for children with DCD tend to be 

categorised in the research literature as task or process oriented. Interventions that target 

the underlying performance problems (e.g., motor skill training, kinaesthetic training, 

perceptual training, or combinations) are described as process-oriented (Smits‐

Engelsman et al., 2013), and more recently impairment-focused (Smits-Engelsman et al., 

2018b). In contrast, interventions that use activity to improve the performance of motor 

tasks or occupations such as handwriting, cycling, catching a ball for play-related activity 

are categorised as task-oriented interventions (Smits‐Engelsman et al., 2013). 

Contemporary thinking suggests that task-oriented interventions are activity-oriented but 

also facilitate participation (Smits-Engelsman et al., 2018b).  

A major challenge for occupational therapists trying to focus on participation in practice 

is the limited use of participation outcomes in OT intervention research to date (O’Dea, 

Robinson and Coote, 2019). In addition, it is noteworthy that the associations between 

body-function and structure, activity, and participation outcomes are not linear (Bonney, 

Ferguson and Smits-Engelsman, 2017b). The evidence base for efficacious interventions 

that improve participation outcomes of children with DCD remains unclear (O’Dea, 

Robinson and Coote, 2019; Miyahara et al., 2017a). Some evidence indicates that the 

Cognitive Orientation to Occupational Performance intervention can improve task 

performance and satisfaction for client-centred occupational goals (O’Dea, Robinson and 

Coote, 2019). 
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Alongside a lack of attention to participation outcomes, the existing literature on the 

efficacy of interventions does not give clear guidance for practice either. A newly 

published meta-review suggests that no robust evidence exists for any one approach for 

the treatment of children with DCD (Miyahara et al., 2020). Results from the one 

Cochrane review assessing the effectiveness of task-oriented interventions for children 

with DCD included 15 studies (eight Randomised Controlled Trials (RCTs) and seven 

quasi-RCTs) that were judged to have moderate to high risk of bias. Data combined from 

six studies (two RCTs and four quasi- RCTs) in the meta-analysis found in favour of task-

oriented interventions for improved motor performance compared to no intervention. 

However, a meta-analysis of two RCTs has found no effect of task-oriented interventions 

for improved motor performance compared to no intervention. The authors concluded 

that task-oriented intervention may or may not improve motor skills more than inactive 

control (Miyahara et al., 2017a). Equally, reviews of interventions to improve quality of 

life and psychological well-being for children with DCD are mostly inconclusive and 

limited by lack of robust studies, limited controlled trials, and inconsistency of outcome 

measurement (Miyahara et al., 2017a; Smits-Engelsman et al., 2018b). In conclusion, 

evidence to date does not clearly inform and guide clinical practice for occupational 

therapists who wish to target participation for the child with DCD and their families.  

Few studies describing occupational therapy practice for this population exist (Pentland 

et al., 2016, Withers et al., 2017). Furthermore, evidence suggests that Canadian 

occupational therapists have an awareness of DCD, but a knowledge gap may exist 

regarding the diagnostic criterion and clinical guidelines for assessment and diagnosis 

(Karkling, Paul and Zwicker, 2017). The knowledge gap relates to occupational therapists 

awareness of the DSM-V criterion for criterion A and B (Karkling, Paul and Zwicker, 

2017). Karkling and colleagues (2017) study of Canadian occupational therapists (n= 
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169) found that many were aware of DCD and the diagnostic criteria, yet most were 

unaware of current ECAD guidelines for assessment and diagnosis. The results of this 

study were concerning because many occupational therapists were using inaccurate cut-

off scores such as below the 5th Percentile on the M-ABC -2 to help facilitate a diagnosis 

of DCD. These findings are inconsistent with current recommendations and using a lower 

cut-off score may lead to some children missing out on a diagnosis of DCD when one 

may be appropriate (Karkling, Paul and Zwicker, 2017). Pentland et al. (2016) qualitative 

study, which evaluated services for children with DCD against best practice standards in 

one region of Scotland, found that therapists were unsure of how to operationalise 

criterion B of the DSM V criteria. Criteria B recognises that “DCD significantly and 

persistently interferes with activities of daily living and impacts academic/school 

productivity, prevocational and vocational activities, leisure and play’’(American 

Psychiatric Association, 2013). Both Canadian and British findings suggest that some 

occupational therapists do not use an assessment to examine criterion B instead relying 

on motor assessment scores to inform the diagnosis (Karkling, Paul and Zwicker, 2017; 

Pentland et al., 2016). Consequently, it is difficult to evaluate the extent to which 

interventions tested in intervention studies to date reflect typical practice. This study aims 

to examine the content of occupational therapist practice for children with DCD. 

Understanding the content and context of current practice is critical to inform the future 

development, implementation and adoption of any intervention for children with DCD 

(Craig et al., 2008).  

AIM 

The aim of this study was to describe current occupational therapy practice with children 

with DCD.  
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METHODS 

A cross-sectional, qualitative vignette survey was conducted online (Gray, Royall and 

Malson, 2017). A qualitative descriptive approach, as described by (Stanley, 2015), was 

selected to explore the clinical practice of occupational therapists internationally working 

with children with DCD. Ethical approval was obtained from the University of Limerick 

Ethics Approval Number: 2019_02_04_EHS. The Checklist for Reporting Results of 

Internet E-Surveys (CHERRIES) guidelines (Eysenbach, 2004), and the consolidated 

criteria for reporting qualitative research: the (COREQ) guidelines were also adhered to 

(Tong, Sainsbury and Craig, 2007).  

Participants 

Inclusion criteria: International Occupational Therapists who had worked with children 

with DCD (aged 5-18 years) in the past five years.  

 

 

Recruitment 

A recruitment strategy using two approaches was developed. Participants were sought via  

Twitter to maximise the potential sample and target a diverse representation of 

international occupational therapists (Gray, Royall and Malson, 2017). Convenience 

sampling was also used to recruit prospective participants via email from the Association 

of Occupational Therapists of Ireland to members that previously selected to be contacted 

for research purposes (n=720).  

Survey Development 
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We developed an online survey involving a qualitative vignette. Clinical practice can be 

examined directly by observation or indirectly, via proxy measures such as interviewing 

clinicians (Hrisos et al., 2009), auditing medical records (Kolehmainen et al., 2020), or 

via clinical self-report of simulated behaviour in a clinical scenario using clinical 

vignettes (Hrisos et al., 2009). Direct measurement of practice is considered a ‘gold 

standard. However, this is not always an ethical or feasible methodology (Hrisos et al., 

2009). The use of clinical vignette provides a provides a valuable tool for studying 

practice-oriented questions (Gray, Royall and Malson, 2017), whereby the clinician 

reports upon how they would respond to a simulated patient in a case vignette (Hrisos et 

al., 2009). Given our research aim we selected an on-line survey with a qualitative 

vignette as it is a resource-lite, non-intrusive means to explore topics with a relatively 

large geographically dispersed occupational therapy workforce (Gray, Royall and Malson, 

2017). 

The case vignette was purposefully developed by the study authors (ÁOD & KR), as a 

hypothetical but realistic case study reflecting the available literature on DCD (Blank et 

al., 2019), physical health outcomes of DCD (Cairney et al., 2010), emotional well-being 

and mental health consequences of DCD (Omer, Jijon and Leonard, 2019), and common 

experiences of bullying and exclusion reported by children with DCD (Campbell, 

Missiuna and Vaillancourt, 2012; Zwicker et al., 2018). Appendix 4 contains the full 

survey and the case vignette used in this study.  

The on-line survey commenced with four questions related to consent and use of the data 

in this study, followed by seven questions on demographics and clinical experience. The 

remaining questions were presented after the case vignette. Five open-ended questions 

asked clinicians to describe their typical practice based upon the case vignette including 

a) their approach to assessment b) multiple-choice selection of possible the assessments 
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that they would undertake c) the possible intervention(s) that they might undertake d) 

how they would evaluate the outcomes of intervention e) any further information that 

they wanted to add - a further three open-ended questions related to the frequency, 

intensity, and location of intervention.  

The survey was piloted with two senior occupational therapists working with this 

population group. Feedback was provided on the survey’s usability, clarity, and 

association with the research questions. The survey included the responses of these 

practitioners. The final survey involved 21 items and took approximately 20 minutes to 

complete during piloting. The survey was conducted using an online survey system 

Survey Monkey that is a password-protected, web-based platform.  In order to maximise 

response rate participants could complete the survey at the time and location of their 

choosing. No identifying data on the participants was collected. The survey link was 

active from 17/09/2019 to 21/10/2019. Data were exported to QRS software – Nvivo 12.  

Data analysis 

This study used thematic analysis as described by Braun and Clarke (2006) to identify 

patterns of meaning across the survey data. The researchers were interested in the 

occupational therapists’ views of current practice and contribution to promoting the 

health and well-being, and participation of children with DCD through engagement in 

occupation. Respondents had to answer at least one qualitative question for the survey 

data to be included in the thematic analysis. Survey data from each respondent was read 

as a whole. Subsequently, ÁOD and KR independently coded ten randomly selected 

surveys using an inductive approach focused on the overall aim of the study to describe 

occupational therapy practice with children with DCD.  The codes generated by ÁOD 

and KR were compared, discussed, and refined. ÁOD continued coding the remaining 

http://www.surveymonkey.com/
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home


202 
 

data independently. Codes were compared across the datasets to identify patterns of 

similarity and difference, as suggested by (Braun and Clarke, 2006). Several meetings 

were convened to discuss the codes, examining the relationship between, and across the 

codes. Following this, the researchers grouped the codes into categories and developed 

provisional theme names. The authors’ interpretations of the data and key quotations to 

represent the views of the participants are presented in the results section. Descriptive 

statistics were used to describe the demographic characteristics of participants (Table 1). 

Throughout the study process, the authors engaged in reflexive discussions of the aims, 

the design of the qualitative survey, and interpretation and understanding of the data 

(ÁOD, KR, & SC). ÁOD is an occupational therapist with twenty years of clinical 

experience working with individuals with DCD, and a PhD candidate. Whereas, SC and 

KR have extensive, research methodology experience and did not share a background in 

paediatric occupational therapy. ÁOD completed a reflexive diary, as a means to increase 

awareness of how her previous clinical practice, commitment to the profession of 

occupational therapy and views on concepts such as participation were influencing the 

data analysis process. Through discussions with KR, these reflexive insights were 

acknowledged and challenged, supporting a robust approach to analysis.  

RESULTS 

The online survey received ninety responses; seventeen respondents did not proceed past 

the consent page. Twenty respondents completed the demographic information but did 

not answer at least one qualitative question regarding the case vignette; hence, fifty-three 

responses were included in the qualitative analysis.  

Participant Demographics and Practice Characteristic 
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The majority of participants were working in Ireland (81%) and the United Kingdom 

(15%). A small number of participants from other international contexts were recruited 

(n=3), one working in Australia and two working in Singapore. No differences were noted 

when these three responses were compared with others across the dataset with regard to 

the context and nature of occupational therapy practice therefore they were included in 

data analysis. The mean years of experience working with children with DCD were 8.8 

years. The highest proportion of Occupational Therapists had obtained a Bachelor of 

Science award (57%). Table 6.1 displays the participant demographics and practice 

characteristics.  
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Table 6.1 Participant Demographics and Practice Characteristic (n =73)  

*Setting (more than one response permitted 

 

A collaborative approach to setting occupation-focused goals with children and 

families  

Therapists described engaging in a collaborative process of occupation-focused goal 

setting with the child, parents, and other stakeholders. Collaboration with parents, 

children, and other stakeholders was described as central to the process of establishing 

goals for therapy. The majority of therapists (47/53) described a process of goal setting 

supported by the use of pre-assessment questionnaires with key stakeholders (parents and 

teachers) in advance of face-to-face meetings. These therapists described using strategies 

such as adopting a relational-approach, developing rapport, adopting a strengths-based 

 N(%) or M (SD) 

Country (N=73) 

     Ireland 

     United Kingdom 

     Singapore 

     Australia 

 

59 (81%) 

11(15%) 

2 (3%) 

1 (1%) 

Mean years of experience working as an 

occupational therapist 

  

 13.9 (9.5)        

Means years of experience working as an 

occupational therapist with children with 

DCD 

8.8 (7.5) 

Highest level of education 

    BSc 

    MSc (Professional Qualification) 

    MSc 

    PhD 

 

42 (57%) 

15 (21%) 

13 (18%) 

3 (4%) 

*Setting 

Children’s services team 

Primary care 

Private practice 

School 

Other 

 

31 (42%) 

29 (40%) 

24 (33%) 

19 (26%) 

3    (4%) 

Continuing Professional Development (on 

any topic) in the past 12 months 

Journal club  

Special interest group  

Clinical supervision 

 

 

1.4( 2.7) 

1.5 (2.6) 

7 (7.8) 

        



205 
 

approach, using interview skills or narrative reasoning skills and listening to the child and 

family during goal setting. 

“Interview with Jacob - explore interests, level of insight, motivation, attention 

and concentration, and priorities etc. I would work collaboratively with parents 

and Jacob to decide on goal areas” (Response 45-Ireland). 

Therapists described using information about the child and family’s values and priorities, 

the child’s strengths and challenges, interests, motivations, and activity preferences 

during goal setting. In addition, therapists considered current occupational performance 

and the occupation performance skills needed in different contexts. This informed 

approach to goal setting is illustrated in the following quote, 

“I have shifted my focus to asking the child what they want to be able to do better. 

For example, ‘I want to be able to catch the ball in the air at hurling’ or ‘I want to 

be able to tie my shoes’).” (Response 49-Ireland). 

Goal setting also required therapists to refine, clarify, and explain goals identified by the 

child, parent, and teacher goals to ensure they were achievable. However, not all 

therapists described a collaborative approach involving both child and parents. Two 

therapists reported that their service had limited resources; therefore, they concentrate on 

parent's priorities.   

A few therapists reported using a formal goal-setting tool such as the Perceived Efficacy 

and Goal Setting PEGS system (2/53) or the Canadian Occupational Performance 

Measure (COPM) (3/53) to identify goals. Similarly, a small number reported using a 

standardised tool to review outcomes (13/53). Many therapists (33/53) reviewed and 

measured goal achievement via feedback from the child, parent, or teacher.  
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“I would review ADL’s with parents, review Jacob’s experiences and self-

evaluation, get updates from school” (Response 57-Ireland). 

Occupation-focused assessment to guide therapy and diagnose DCD  

This theme reflects the in-depth occupation-focused assessment that therapists engage in, 

which examines the criteria required for a diagnosis of DCD and is simultaneously used 

to guide future therapy. Goal setting re-emerged as a concept within assessment; it was 

not a discrete step in the therapy process; rather, it was embedded in both assessment and 

intervention. 

The majority of therapists (52/53) describe an assessment process that fulfils the 

requirements to assess Criterion A, B, & C, for the diagnosis of DCD according to the 

DSM V. Therapists described systematically evaluating the child’s acquisition and 

execution of motor skills via standardised motor proficiency, handwriting, perceptual, 

and sensory processing assessments, see Figure 6.1.   

“I would help the parents and child identify priority areas of concern and assess 

these areas to help set goals and make an intervention plan. I would use the 

Movement ABC 2 if considering a diagnosis” (Response 88 – United Kingdom). 
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Figure 6.1 Assessments used to facilitate a diagnosis 

Figure 6.1 Assessments used to facilitate a diagnosis. BOT-2 = Bruininks-Oseretsky Test 

of Motor Proficiency, Beery VMI = Beery-Buktenica Developmental Test of Visual-

Motor Integration, BRIEF = Behaviour Rating of Inventory of Executive Function, 

COSA = Child Occupational Self Assessment, DCDQ = Developmental Coordination 

Disorder Questionnaire, DASH = Detailed Assessment of Speed of Handwriting, 

*Handwriting assessment(s)= Departmental handwriting assessments, IA-HST = Irish 

adapted handwriting speed test, MABC 2= Movement Assessment Battery for Children 

2, MABC 2 Checklist = Movement Assessment Battery for Children 2 Checklist, M-Fun 

= Miller Function and Participation Scales Home observation checklist, PEGS = 

Perceived Efficacy and Goal Setting, PQRS = Performance Quality Rating Scale, Sensory 

Profile- Winne Dunne, SPM = Sensory Processing Measure, SCSIT = Southern 

California Sensory Integration Test. 
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During the initial stages of assessment, nearly all therapists (52/53) describe a ubiquitous 

approach to gathering occupation-focused information via questionnaires and interviews, 

which informed the onset of motor difficulties and the impact of the motor skills 

difficulties on daily life in accordance with Criterion B and C of the DSM-V. This 

qualitative information was used to identify key observations that were required during 

the clinical assessment. Therapists described clinical observation of the child’s 

engagement and performance in activities of daily living such as dressing, feeding, 

organisational skills, handwriting, and schoolwork. Play was central to the assessment 

process and used for multiple purposes, including build rapport to engage the child in 

assessment, observation of play skills, and a means to assess motor and occupational 

performance skills.  

“Engage him in play... observe whether he can come up with his own ideas for 

play and expand on these (Response 86 – United Kingdom).  

Only three therapists report assessing play with a focus on peer relationships and 

friendships. 

A significant proportion of therapists describe school-based assessment and consultation 

with the teacher (31/53). School based assessment included, observation of the child’s 

engagement, performance, and participation, to understand the context of activity 

performance, environmental issues, and inform future task or activity modifications and 

recommendations. School assessment typically incorporated therapy, which targeted 

increasing the teacher’s awareness of DCD.  

“Discussion with Mum and Jacob regarding school, and how he is coping. A 

school visit to observe him in Physical Education and his environment; provide 

advice, strategies, and equipment if necessary” (Response 90-United Kingdom). 
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Therapists described observing the child’s engagement in class and during break-time. 

However, only one respondent, quoted below, specifically referenced, asking the teacher 

about the social environment, and co-creating strategies that promote social inclusion and 

participation.   

“Asking the teacher to support the class to come up with 3-4 different ways of 

picking football teams, such as EENY, MEENY, or pulling names from a hat 

rather than picking teams (Respondent 1-Ireland)”.  

Predominantly, occupational therapists were the primary professionals involved in the 

assessment of DCD; referrals to Physiotherapy, Educational psychology, Paediatrician, 

General Practitioner were made as required. A small number of therapists (5/53) 

described working in settings that provided a multi-disciplinary DCD assessment. 

Participants did not explicitly mention discussing the impact of a diagnosis of DCD with 

the parents' bar one notable exception. 

“Many children and their families experience significant frustration, as this 

journey has required different referrals to different services” (Respondent 65-

Ireland). 

The assessment concluded with the provision of a report and a post-assessment feedback 

session for parents. Post-assessment feedback was a hybrid of completing the diagnostic 

process and commencing therapy. Therapists discussed the parents understanding of their 

child’s capabilities and needs, goals, and potential home-based intervention. 

“The assessment feedback consultation can be a long session (1.5 hours). 

Explaining how to help the child and understanding why activities are 

difficult…helping the parents to understand the difficulties and getting them to set 
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1-2 goals at home, encouraging them not to set too many goals. We look at what 

they are currently doing and how they could adapt that to improve their child’s 

performance or to encourage a bit more independence” (Response 20-Ireland). 

Therapy involves occupation-based interventions incorporating multiple strategies 

to enhance the child’s occupational engagement/performance  

This theme describes the interventions therapists proposed using in response to the case 

vignette. Most therapists proposed therapy that was goal-focused and occupation-based. 

Almost all therapists reported the use of a multi-component intervention that included the 

child, parent, and or teacher, which addressed everyday occupations and/or the 

environment. Interventions incorporated several approaches/strategies in tandem (52/53). 

Occupation-based interventions that reflected a task-oriented approach with embedded 

cognitive, motor, psychosocial and education-based approaches were described. 

Intervention(s) were delivered via child-focused intervention, parental and teacher 

consultation.  

Almost all participants used a task-oriented approach that involved using activity to 

improve the performance of occupations such as handwriting, cycling, catching a ball for 

play-related activity (52/53).  

“Skills practise of cutlery… making this motivating and fun for Jacob. Using 

obstacle courses to develop bilateral coordination, postural control… 

incorporating Jacobs’s interests, such as computer game characters. Cognitive 

Orientation to daily Occupational Performance (CO-OP) approach to learning 

new skills. Discuss strengths and areas to develop with Jacob, and provide 

continuous feedback regarding progress and effort put in” (Response 58-Ireland).  
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A large majority of therapists emphasised the use of cognitive strategies within a task-

oriented approach, including elements of the CO-OP approach, scaffolding, backward 

chaining, problem-solving, and self-monitoring as part of an occupation-based 

intervention (38/53).  

“I would look at handwriting, knife and fork skills, activities of daily living skills 

such as dressing. Practice component parts…. create a checklist of complete task 

- goal, plan, do, check. Play a task such as Lego… grade the task, follow 

instructions to create Lego, discuss levels of assistance (Response 51-Ireland).  

Respondent’s descriptions of therapy revealed an awareness of, and attention to, the 

child’s psychosocial needs (38/53). Therapists used occupations of interest to the child to 

enhance engagement in therapy, target skill development, promote confidence and self-

efficacy and reduce performance anxiety.  

“So for this child, I would guess that being better at soccer might be a good 

motivator so that we might drill football skills… to improve his ability to 

anticipate where the ball will be, and reduce anxiety around performance” 

(Response 49-Ireland). 

Psychosocial interventions (11/53) involving self-regulation strategies or delivery of 

programmes such as the Alert Programme was used to promote self-management of 

emotions, and occupational performance. A small number of participants (8/53) reported 

using a bottom-up sensory approach or sensory strategies to support self-regulation 

during the occupational performance. A few therapists reported embedding psychosocial 

strategies within cognitive and motor approaches such as creating an ‘All About Me’ 

Scrapbook (2/53) “with the dual purpose of supporting self-esteem and developing fine 
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motor skills” (Respondent 37, Ireland) or considering growth mindset principles when 

practising cycling skills and providing praise (1/53). 

Education was integral to several interventions including post-assessment feedback, 

parental workshops, teacher and parental consultations, and child-focused intervention. 

Education-based interventions aimed to increase a person’s understanding of DCD. 

Addressing, the impact of DCD on the child’s health, well-being and participation in 

different environments (42/53).  

“Parent workshop - education on motor development, emotional/sensory 

regulation… importance of "just right" challenge," using practical activities to 

experience what it’s like for a child with difficulties, and how it may impact 

participation, motivation, avoidance of tasks, self-esteem/ confidence/ anxiety etc. 

(response 13-Ireland). 

A small number of respondents (8/53) described education as a standalone intervention 

to help the child understand their diagnosis and self-manage their condition.   

Therapists commonly described parent-focused intervention (39/53). Different terms 

were used interchangeably to describe the mode of delivery, for example, “parent 

consultation (n=17)”, “home programme (n=14)”, and “parental coaching (n=8)”. 

Common features of these interventions included spending time listening to the child and 

parents, sharing information, joint problem solving of how to support occupational 

performance, ensuring proposed intervention is motivating, and achievable and 

supporting parents to implement strategies outside of therapy such as scaffolding 

activities and activity modification.  
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“I would provide recommendations, guidance and coaching to school and parents, 

as to how to support Jacob in the development of selected tasks that he wants to 

or needs to develop, including handwriting, riding a bike, soccer, the use of cutlery, 

etc. These supports for Jacob are focused on increasing Jacob's ability to carry out 

the targeted activities as well as on modification of the task and his physical and 

social environment” (Response 55-Ireland). 

Some participants (14/53) reported that resources, specifically waiting lists and staff 

shortages limited the service they could offer. 

“I have run a lovely group on how to build an engine for boys with fine motor 

skills difficulties; unfortunately, I have not run this in a year because of staffing 

shortages.” (Response 20-Ireland).  

Participants managed this by providing group-based therapy, parental consultations, or 

curtailing the frequency and duration of appointments. In general, the reported length of 

service delivery was between six weeks and six months (25/53). In contrast, three 

participants proposed provided services beyond six months. 

DISCUSSION 

This qualitative study of occupational therapy practice with children with DCD revealed 

that therapists use a client-centred collaborative approach to setting occupation-focused 

goals. Participants’ Occupational Therapy practice involves a detailed occupation-

focused assessment whereby, multiples sources of information about the child, 

environment and occupations are collated in order to guide therapy and diagnose DCD. 

Therapy descriptions involved occupation-based interventions incorporating multiple 

components and strategies to enhance the child’s occupational performance and 
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participation across home, school, and community environments. Overall, the three 

themes  reflect an occupation-based approach, that is ‘doing’ of occupation were the 

principle elements of evaluation, intervention and outcome measurement (Fisher, 2013). 

In contrast, to Pentland et al. (2016) study, our findings highlight that the majority of 

therapists used non-standardised clinical interview to gather information that informed 

criterion B of the DSM-V criteria for a diagnosis of DCD. Furthermore, descriptive data 

highlighted that, sixty-two percent of participants used the DCD-Q and twenty-six percent 

used the M-ABC-2 checklist, which are formalised assessment measures designed to 

examine the impact of motor skill performance on activities of daily living. This 

information was used to inform and establish a collaborative approach to setting 

occupation-focused goals with the child/family. In line with best practice guidelines and 

research evidence participants in this study reported using interventions that targeted 

participation (Blank et al., 2019b) and reported using key intervention ingredients that 

strengthen children’s participation in everyday life as described by Armitage and 

colleagues (2017).  

Almost two decades ago, Mary Law, distinguished occupational therapy scholar, stated 

that facilitating participation in everyday occupations is the reason for occupational 

therapy (Law, 2002). Respondents in this study did not explicitly use the language of 

participation to describe their approach to therapy. However the three themes describing 

occupational therapy practice with children with DCD reflect the six principles of 

participation-based therapy including; use of a goal-oriented, family and child centred, 

collaborative, strengths-based, ecological, and self-determined process (Palisano et al., 

2012).  
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1. Goal-oriented: Child and family identify goals for home and 

community participation that they are interested in and ready to focus 

on. Goals are feasible and attainable in 4-months. 

2. Family-centered: The family is recognized as the expert on their child. 

Interventions are guided by respect for parents’ understandings of their 

child’s needs, and appreciation of family and child worldviews, values, 

and preferences. 

3. Collaborative: The therapist collaborates with the child, family and 

community providers (e.g. teachers, instructors, and coaches), agencies, 

and organizations. 

4. Strength-based: Interventions are designed to build on the strengths and 

resources of the child, family, and community. 

5. Ecological: Interventions are provided in natural environments and 

emphasize real-world experiences. 

6. Self-determined: The child is engaged in activities that are fulfilling and 

promote a sense of belonging and self-accomplishment. The therapist 

shares information, educates, and instructs in ways that enable the child 

and family to solve problems and discover solutions to participation. 

(Palisano et al., 2012, p. 1043). 

 

Participation-oriented intervention involves “client-identified tasks of importance, 

removing any restrictions to participation, taking into account factors relating to the 

physical, social and cultural environment in which the child lives” (Smits-Engelsman et 

al., 2018a, p. 92). Our findings suggest active involvement of the child, parents and/or 

teachers to support occupational performance and participation in real life situations. 

However, further interview or observation-based methods are necessary to explore the 

extent of participation-oriented occupational therapy practice. 

In contrast, previous research has suggested that Allied Health Professionals (AHP) find 

it challenging to implement participation-focused services (Kolehmainen et al., 2020; 

Pentland et al., 2016). Audit of clinical documentation suggests that less than a third of 

cases treated by AHP’s targeted participation outcomes, and the child and parents rarely 

collaborated on these outcomes (Kolehmainen et al., 2020). However, experienced 

clinicians can find it difficult to articulate their intervention in clinical documentation, as 

they have internalised the key ingredients that they use in activities (Zanca et al., 2019). 
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The findings of this study suggest that many respondents used pragmatic methods such 

as feedback to review occupational performance and participation goals with the child, 

parent and teacher. Without interview or observation of the respondent’s practice, it is not 

possible to identify whether feedback and verbal review of outcomes was recorded in 

clinical documentation. Although these findings about the enactment of participation in 

practice are reassuring it is also important that occupational therapists should use the 

language of participation when talking to children, families and stakeholders and in their 

clinical documentation. 

In keeping with current research, the case vignette described social exclusion, bullying 

and social participation issues for the child with DCD (Campbell, Missiuna and 

Vaillancourt, 2012; Zwicker et al., 2018).  Respondents considered the school context 

and environment, in-class, during physical education and at break-time. However, the 

respondents did not use terms such as social exclusion or bullying when describing 

practice.  D'Elia and Brooks (2017), suggest that occupational therapists do not 

proactively address bullying in school settings. Multicomponent anti-bullying 

interventions that target parent education, improved playground supervision, and 

classroom management are effective in reducing bullying and victimisation (Arbesman, 

Bazyk and Nochajski, 2013). In addition, occupation and activity-based interventions that 

concentrate on social–emotional learning have the potential to enhance children’s 

psychosocial well-being (Arbesman, Bazyk and Nochajski, 2013). Respondents practice 

influences the child’s psychosocial well-being given the multicomponent interventions 

delivered including; occupation-based interventions, parental education interventions, 

increasing teacher awareness of DCD, and targeted self-regulation programs which aim 

to improve social behaviours and reduce problem behaviours for the child (Arbesman, 

Bazyk and Nochajski, 2013).  
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This study revealed that the child’s play interests and goals were important aspects valued 

by respondents. Goal-setting that embraces the clients’ perspective has the capacity to 

promote motivation, engagement, self-efficacy and meaningful participation (McBryde 

and Ziviani, 2020). Similar to previous findings, respondents used play occupations in 

diverse ways during intervention, including play as a means to an end, play as a mode of 

engagement and motivation, and play as a primary occupation (Lynch et al., 2017). 

Children with DCD experience social and emotional difficulties as result of being 

excluded from play (Zwicker et al., 2018). However, play as intervention and 

measurement of play as a participation outcome has received limited attention within 

DCD research to date (O’Dea, Robinson and Coote, 2019). 

Therapists utilised multiple intervention including, cognitive, CO-OP, play-based, 

psychosocial, and education interventions to target goals and outcomes for different 

stakeholders. Therapists described interventions that could  be categorised as occupation-

centred, task-oriented or activity-oriented, given the focus on child/family-centred 

occupation-focus goals, task-specific and environmentally relevant strategies for the child, 

family and school, as well as active involvement of parents and teachers in supporting 

occupational performance and participation across environments (Miyahara et al., 2017a; 

Rodger, 2010; Smits-Engelsman et al., 2018a).  

It must also be noted that a small proportion of therapists describe using a process-

oriented approach, that is the focus of the work is targeted at remediating an underlying 

deficit (Miyahara et al., 2017a). Process-oriented approaches/remedial approaches were 

not used in isolation rather they were combined with another intervention that is could be 

activity-oriented or participation-oriented.  
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The findings of this study reflect Dunn’s (2017) description of a strengths-based 

occupational therapy approach. A strengths-based occupational therapy approach places 

the emphasis on the child and families interests and talents, values the importance of child 

and family’s everyday context and life instead of focusing upon deficits (Dunn, 2017). In 

line with these findings, occupational therapists utilised a broad range of practices 

including body function (process oriented), activity and participation-oriented approaches 

to target occupational performance and participation. Practice-based descriptions reflect 

the complexity of occupational therapy intervention and the use of multiple intervention 

components to target different outcomes for the individual stakeholder (child, parent, and 

teacher) (Pentland et al 2018). However, we cannot say if respondents truly aimed to 

facilitate participation without further exploration of these findings via observation or 

interview methods. Future research using such methodologies will help to inform the 

evidence about therapists’ clinical reasoning and use of evidence-based practice for 

children with DCD.  

Withers, Tsang and Zwicker (2017) study of Canadian occupational therapists reveals a 

similar pattern; ninety-four percent of respondents used multiple interventions or 

approaches to treat children with DCD. These descriptions align with the definition of a 

complex intervention, described by the Medical Research Council (MRC), (Craig et al., 

2008), interventions with several interacting components, targeting multiple groups, and 

attempting to affect multiple outcomes at varying organisational levels (Craig et al., 2008). 

Similarly, these findings also align with Pentland and colleagues’ analysis of occupational 

therapy as a complex, dynamic process, comprising multiple and varied interventions or 

practices (2018). 

The complexity of current practice illuminates a gap between practice and research 

evidence. Randomised control trials (RCT) to date have not explored the outcomes of 
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multi-component occupation-based practice for children with DCD. Even though, no 

robust evidence exists for any one approach for the treatment of children with DCD 

(Miyahara et al., 2020). Reedman et al’s (2019) RCT of participation-focused therapy for 

children with Cerebral Palsy embraced the challenge of complex intervention 

development and comprehensively reported the content of a complex intervention.  

Studies such as those by Reedman et al. (2019) demystify the “black box” of rehabilitation 

by explicitly describing the problem (treatment aim or targets), and what ingredients in 

their treatment are expected to produce which specific functional changes (Dijkers, 2019).  

 

CONCLUSION 

The findings of this study must be interpreted with caution as the sample cannot be 

considered representative of occupational therapists working with children with DCD. 

However, across the dataset themes were identified that suggests that occupational 

therapy practice with the child and family with DCD is collaborative, occupation-focused, 

multicomponent and appropriately complex.  The content of interventions reflects 

practice guidelines, which recommend that interventions should target function, 

participation, and psychosocial well-being (Blank et al., 2019).  This complexity of 

practice is in stark contrast to the wider body of intervention research for children with 

DCD, whereby one intervention approach is trialled and evaluated in isolation. Future 

research needs to examine the use of multi-component occupation-based interventions to 

target participation outcomes. The findings from this study offer valuable insights into 

the “black box” of occupational therapy practice for children with DCD. As such, the 

results may help to address the gap between practice and research in the future 

intervention development (Craig et al., 2008).  
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STRENGTHS AND LIMITATIONS 

To our knowledge, this is the first qualitative description of the practice of occupational 

therapists with children with DCD.  We employed a novel method, our findings present 

a rich description of practice, and we identify future research directions. 

The qualitative vignette on-line survey allowed us to collect detailed accounts of what 

participants would do in practice from a larger group that would be feasible to conduct 

in-depth interviews. However, qualitative interviews would have allowed probing of 

responses and potentially more in-depth exploration of factors influencing practice. 

Our recruitment strategy may have led to participant bias as self-selecting participants 

may have led to over-representation of those proactively engaging e in continuing 

professional development. Furthermore, a third of sample (33%) worked in private 

practice which may not reflect the practice context of those working in public health 

services and the profile of children attending private services likely differs on 

characteristics such as socioeconomic status compared to those accessing public services. 

Furthermore, although 90 participants started the survey 43 did not contribute to the 

qualitative data and were not included in analysis. We do not know the reasons for non-

completion. However, it is important to note that our sample may not be representative 

of current occupational therapy practice in the wider population. Finally, our study 

focuses only on therapists’ descriptions of practice and service users’ perspectives were 

not solicited. 

The authors acknowledge that the quantitative question, “Which of the following tools 

would you complete as part of the assessment process with Jacob”? was a redundant 

question. Participants had previously answered the qualitative question about their 

approach to assessment in relation to the scenario provided. Participants detailed all 
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assessment tools in the qualitative answer including non-standardised goal-setting 

measures, assessments of activities of daily living, and motor, cognitive and perceptual 

assessments. They also detailed participation-oriented measures and goal-setting 

measures in their qualitative answer. The authors did not include a specific question 

asking participants to describe the occupational performance or occupational 

participation measures used. Instead, an open question was included asking participants 

to detail what outcome measures they used. In line with King and colleagues (2011), 

findings of Canadian based occupational therapists, many therapists in our study used 

pragmatic methods such as feedback to measure goal achievement via feedback from the 

child, parent, or teacher. Future qualitative research could help to add to explore 

occupational therapist perceptions and experiences of using participation-based outcome 

measures in more detail.   

Future research examining children, parents, and therapists’ experiences of occupational 

therapy practice using interview and observation-based methods is warranted to inform 

intervention and service development. 
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CHAPTER 7: Discussion 

The overarching aim of this research was to use an evidence and theory-based 

approach to the development of occupational therapy intervention to improve 

participation outcomes for children with DCD.  

The specific research objectives were:  

1. To examine the effectiveness of interventions that improve participation 

outcomes for children with DCD.  

2. To conceptualise children and young people’s experiences of living with 

DCD.  

3. To determine the nature of current occupational therapy practice with 

children with DCD.   

To achieve this aim and the research objectives, an iterative series of studies were 

conducted to generate the evidence base. These studies examined research-based 

interventions (Paper I), the perspective of children living with DCD (Paper III), and 

the clinical practice of occupational therapists working with children with DCD 

(Paper IV).  The results from each study underpinned the development of the 

intervention following the principles outlined by the MRC (Craig et al., 2008). 

Several pertinent theoretical frameworks informed the theory-based, namely, the 

biopsychosocial perspective of the ICF (World Health Organisation, 2001), the 

family of participation related constructs (fPRC) (Imms et al., 2017) and Person-

Environment-Occupation (PEO) Model (Law et al., 1996). In addition, this doctoral 

thesis was guided by fundamental occupation-focused theoretical concepts that 

meaningful engagement and participation in activities of everyday life including 

play, recreational, leisure, self-care, and work promote health and well-being for all 

children (Coussens et al., 2020; Law, 2002; Moore and Lynch, 2018; Rodger, 2010). 
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These theories will be considered and discussed in relation to the new knowledge 

generated. 

This chapter will review the concept of occupational therapy as a complex 

intervention, the use of an evidence and theory-based approach that concentrated on 

the development stage of the Medical Research Council (MRC) framework for 

developing complex intervention (Craig et al., 2008). An overview of current 

evidence is presented, and this is aligned with the findings arising from the research 

studies comprising this PhD thesis. The research study findings are also considered 

in light of the theoretical frameworks selected to inform this research.   

Occupational Therapy as a complex intervention  

The MRC describes complex interventions as interventions that have multiple 

components, target multiple groups, and endeavour to affect multiple outcomes 

(Craig et al., 2008). Pentland and colleagues (2018) described occupational therapy 

intervention complex intervention because it comprises of “multiple practices which 

involve the application or use of an idea, belief or method, which form the 

implementation content” (Pentland et al., 2018, p. 8). Occupational practices 

include a “range of strategies and techniques that are understood to cause change 

due to a variety of mechanisms; they are configured and used with the person(s)-in 

context in a way deemed optimal for causing changes. These changes occur in the 

unique person(s), their environments and their occupations” (Pentland et al., 2018, 

p. 8) . The authors advocate that occupational therapy researchers adopt 

contemporary theories and thinking about the concept of ‘complex intervention’ in 

order to advance future research and intervention development and outcomes for 

clients (Pentland et al., 2018). 
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7.1 Intervention development  

For intervention development to be successful and suitable for real-world 

implementation, a rigorous and scientific approach to development is required 

(Turner et al., 2019). Nonetheless, intervention development processes remain 

relatively underdeveloped and poorly reported (Duncan et al., 2020; O'Cathain et 

al., 2019a). In recent years, the Medical Research Council (MRC) has provided 

funding for research projects examining issues pertinent to the intervention 

development process (Duncan et al., 2020; O'Cathain et al., 2019a; O'Cathain et al., 

2019b). O’Cathain and colleagues (2019b) synthesised a taxonomy of approaches 

for developing interventions to improve health, which provides researchers with 

greater guidance on how to select and articulate their intervention development 

approach. This doctoral thesis selected an evidence and theory-based approach, 

where the intervention development process is based upon published research 

evidence and existing theories (O'Cathain et al., 2019b).  

7.2 Overview of studies 

The first study of this doctoral thesis involved undertaking a systematic review, 

which synthesised available evidence relating to the effectiveness of interventions 

to improve participation outcomes for children with DCD (Paper I). The rationale 

for undertaking this study was collate, analyse, and synthesise the totality of the 

evidence regarding the motor, cognitive, and psychological interventions to target 

participation and activity outcomes for children with DCD. This review revealed 

important findings regarding the state of the research evidence to date.  
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• Few studies measured participation as a primary outcome of interest 

(Bonney, Ferguson and Smits-Engelsman, 2017a; Thornton et al., 2016; 

Zwicker et al., 2015; Cacola et al., 2016). 

• Participation outcomes were rarely measured objectively and in a 

standardised manner. Only, two studies used an objective measure of 

participation, the Children’s Assessment of Participation and Enjoyment 

(CAPE)/Preferences for Activities of Children (PAC) (Cacola et al., 2016; 

Zwicker et al., 2015).  

• The most common outcome measure used was the Canadian Occupational 

Performance Measure (COPM) or a modified COPM a subjective measure 

of occupational performance and satisfaction with performance. Thus, the 

findings did not inform future intervention development regarding the 

selection of potential outcome measures to assess specific participation 

outcomes of interest. As suggested by Adair et al. (2018) individualised 

measures and goal setting tools have the capacity to measure participation if 

the occupational performance goal targets attendance or involvement. 

• Interventions delivered were predominantly motor-based and combined with 

another approach (es) even though the search strategy included all 

interventions that were motor, psychological or cognitive.  Studies typically 

included children aged 5-12 years, only one study examined a motor-based 

intervention to treat adolescents with DCD (13-16 years) (Bonney, Ferguson 

and Smits-Engelsman, 2017a). Even though, strong evidence suggests that 

children do not grow out of DCD rather the profile of difficulties change 

from primarily motor to cognitive and psychosocial in adolescence affecting 

participation in a range of life areas such as academic, vocational, social and 

employment (Kirby, Edwards and Sugden, 2011; O'Dea and Connell, 2016). 
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• Limited evidence for participation outcomes was found for four studies, 

which used a cognitive intervention namely the Cognitive Orientation to 

daily Occupational Performance (CO-OP) to treat children with DCD (Chan, 

2007; Miller et al., 2001; Thornton et al., 2016; Zwicker et al., 2015). 

Findings from the CO-OP have the potential to inform future occupational 

therapy development in practice and research. Occupational therapy 

intervention should be based on a clearly articulated theoretical framework 

and implementation protocol, which articulates the outcome(s) of interest, 

i.e. occupational performance and participation in specific life situations. 

Principles such as enhancing the child’s capacity to improve their 

participation in everyday activity through coaching and the use of cognitive 

strategies to address personal and environmental factors warrants future 

research.  

• Overall, the risk of bias was high for blinding of participants and personnel; 

it was difficult to assess selective reporting in many of the studies as no 

protocol was published before the study.  

Even though, the review found limited robust evidence to guide clinical practice 

regarding interventions to improve participation outcomes for children and young 

people with DCD, the above points above informed the recommendations for future 

intervention development, which will be present later. 

The next study in this doctoral research entailed the development of a protocol for 

a systematic review and meta-ethnography of the lived experiences of children and 

young people with DCD (Paper II). Meta-ethnography is the most popular approach 

to qualitative evidence synthesis in health services research (Cahill et al., 2018; Ring, 

Jepson and Ritchie, 2011). The popularity of this methodology lies in its capacity to 
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contribute to the patient experience and to inform policy development (France et al., 

2019a). However, evidence suggests that significant methodological issues exist in 

the literature regarding how meta-ethnographic studies are conducted and reported 

(Cahill et al., 2018). For new interpretations to be generated about how people 

experience their health condition, health and well-being, robust reporting is essential 

to the process of meta-ethnographic synthesis (France et al., 2019a). Therefore, 

publishing a detailed protocol of the proposed study methodology was essential to 

enhance the transparency of the conduct and rigour of the subsequent study (Paper 

III).  

 

This protocol paper presents the importance of synthesising the child voice 

regarding their lived experiences of DCD rather than relying on proxy parental 

reports. Furthermore, findings from the systematic review (Paper 1) highlighted that 

subjective participation outcomes were measured in a narrow manner, e.g. 

satisfaction with occupational performance in life situations. Thus, it was important 

to illuminate the broad range of subjective experiences, which should illuminate 

important participation outcomes of interest for the child. In turn, greater conceptual 

understanding of these experiences had the potential to develop new insights and 

understandings, which could help to inform future intervention development and 

clinical practice. The third study in this thesis involved the systematic review and 

meta-ethnography of children’s experiences of living with DCD. (Paper III). This 

study aimed to synthesise qualitative studies exploring children and young people’s 

experiences of living with DCD. Fifteen studies were included in this review, each 

examining children experiences of living with DCD. The results led the 

development of three interpretative themes which highlighted 1) ‘It is harder than it 
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should be; navigating daily activities 2) Fitting in, and 3) ‘So what? I drop things’. 

Higher order interpretation of these themes identified that the experiences of 

children and young people with DCD can be understood as the experience of 

psycho-emotional disablism, a concept developed within the field of disability 

studies. Carol Thomas (2004b) conceptualises psycho-emotional disablism as 

occurring when individuals with impairments are ‘hurt by the reactions and 

behaviours of those around them, made to feel worthless, of lesser value, 

unattractive, hopeless, stressed or insecure’. Across the included studies, children 

with DCD described struggling to meet their parents, teachers, peers and broader 

society expectations around performance of activities. The mismatch between their 

abilities and performance norms in many cases led to a cascade of negative 

consequences including self-criticism, negative self-appraisal, bullying, 

victimisation, marginalisation and exclusion by peers and siblings. Across the 

included studies numerous examples of psycho-emotional disablism arising from 

relationships with other people, were reported, for example critical comments such 

as teasing or actions such as exclusion. Another manifestation of psycho-emotional 

disablism, internalised oppression, was also evident in self-criticism and negative 

self-perceptions. Further underscoring the significance of the social and attitudinal 

environment on the experience of children with DCD, those who encountered 

positive and encouraging social and attitudinal environments across a range of 

environmental contexts navigated situations with greater ease and detailed 

experiences that are more positive. In response to disablism, children and young 

people developed numerous strategies and drew on available supports to facilitate 

their involvement in activities and enhance social inclusion across life situations. 

Children with DCD revealed that they accessed support to diminish the mismatch 

between their performance and the expectations of others, including seeking and 
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accepting assistance, focusing on their strengths and talents, accepting and 

embracing their difference, adopting a “just do it” attitude, setting personal goals, 

self-exclusion from some social activities, using humour or sarcasm, and viewing 

performance and context expectations as a social construct.  

These findings align with theoretical frameworks such as the ICF, fPRC and PEO 

that the transactional relationships between the person, environment and 

occupations influence participation in daily situations. These findings guided 

recommendation for future occupational therapy intervention in relation to the 

importance of friends as participation outcome of interest to children and young 

people with DCD. Further recommendations included the need for occupational 

therapy intervention to support the development of performance skills, engagement 

and involvement in meaningful activities of daily living and social activities and the 

need to develop psychoeducation/coaching interventions for parents and families to 

enhance their awareness and understanding of DCD. As well as the need for 

intervention development to address school environments to improve the 

opportunities for successful and inclusive involvement in school-based activities. 

The synthesis of children and young people with DCD’s perspectives and 

experiences of DCD provides valuable insights for occupational therapists regarding 

children's priorities for occupational engagement and participation in everyday life. 

Thus, as a means of disseminating these findings to a broad audience including, 

policymakers, children and young people with DCD, parents, and therapists, the 

PhD candidate chose to develop a policy brief situated in the context of national 

health policy.  

The fourth and final study of this doctoral thesis involved an online qualitative 

vignette survey methodology set out determine the context and content of 
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occupational therapy interventions for children with DCD (Paper IV). National and 

international occupational therapists who were working with or had worked with 

children with DCD within the previous five years were recruited. Fifty-three valid 

qualitative responses were analysed for occupational therapist across four countries, 

namely Ireland, the United Kingdom, Australia and Singapore. Thematic analysis 

identified three main themes which described occupational therapy practice with 

children with DCD; (1) a collaborative approach to establish occupation-focused 

goals, (2) occupation-focused assessment to guide therapy and diagnose DCD, and 

(3) the use of occupation-based interventions incorporating multiple strategies to 

enhance occupational engagement. These findings are positive as they indicate that 

the proposed recommendations for future occupational therapy intervention 

development such as trialling child-centred, strengths-based occupation-focused 

intervention combined with coaching and education to support greater participation 

in everyday activities would fit with current practice (Bleijenberg et al., 2018).   This 

would enhance the sustainability of the new intervention in the longer-term. 

7.3 Discussion of results 

This section will discuss the findings arising from the studies with regard to the 

wider literature and how these findings inform future intervention development.. 

The discussion addresses the key differences arising from our research evidence 

findings including 1) the disparity between the content and complexity of research-

interventions and practice-based interventions, 2) defining participation as a 

primary outcome, 3) measurement of participation in research and practice, 4) the 

importance and complexity of the home and school environment. Finally, the 

theories chosen are reflected upon as the theory-based approach to inform this 

doctoral research and how they fit with the research evidence generated.  
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The disparity between the content and complexity of research-interventions 

and practice-based interventions  

Defining and describing the content of interventions is a crucial aspect of 

intervention design and development (Craig et al., 2008; Pentland et al., 2018; 

Duncan et al., 2020; O'Cathain et al., 2019a). In this section, the disparities arising 

from the findings of research-based interventions (Paper I) and practice-based 

intervention (Paper IV) to treat children with DCD are considered.  

A unique contribution of this research to the current evidence-base is identifying the 

significant gap between the reporting and content of research-based (Paper I) and 

practice-based intervention (Paper IV). The findings of Paper I mirror, a common 

problem in published studies that is, poor reporting of interventions content (Dijkers, 

2019). The prevalence of this problem has become known as the ‘black box of 

rehabilitation’(Dijkers, 2019). In contrast, our qualitative findings (Paper IV) 

revealed that the content of occupational therapy interventions for children with 

DCD is multi-component. Occupational therapy practice reflected complexity given 

the range of strategies and techniques implemented which aimed to cause change 

for the person(s), their environments and their occupations (Pentland et al., 2018, p. 

8). These findings align well with the MRC definition of a complex intervention, i.e. 

that is, complex interventions have multiple components, target multiple groups, 

and endeavour to affect multiple outcomes (Craig et al., 2008).  Examining current 

practice as conducted in Paper IV provides information that may help to demystify 

the concept of the “black box” of treatment for children with DCD. These findings 

provide a starting point for future intervention research as they provide a strong 

impetus for evaluation of whether what is reported as standard practice improves 

participation outcomes in the home environment.   
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Complexity of practice-based intervention compared to research-based intervention 

Our qualitative analysis of practice (Paper IV) reflects a context of multi-component 

complex occupational therapy intervention, not depicted in current research 

evidence (Paper I). In practice, occupational therapists described using occupation-

based, motor, cognitive, perceptual, self-regulation, psychoeducational, coaching, 

or adaptive environmental strategies to improve occupational performance and 

participation across environments. Interventions reported were never implemented 

as standalone components such as the CO-OP intervention. These findings highlight 

the need for future occupational therapy research in DCD to embrace complex 

intervention development and evaluate if multi-component interventions that reflect 

current practice are effective.  

Childhood disabilities studies are evaluating complex multi-component 

interventions that reflect descriptions of current practice-based interventions (Paper 

IV). In practice, occupational therapists describe using client and family-centred 

practice, goal-focused principles, meaningful activity to enhance motivation 

learning, performance skills, activity competence and participation, as well as 

coaching to enhance the child, parent and teacher understanding of DCD and to 

support environmental adaptation. These findings mirror recent research by 

Schwellnus et al. (2020); Hoehne et al. (2020) who examined the use of a goal-

oriented, family-centred, collaborative, strengths-based, ecological, and self-

determined processes to enable participation for children and youth with a disability. 

Furthermore, descriptions of practice (Paper IV) are in line Reedman and colleagues’ 

ParticiPAte CP study of participation-focused therapy for children with cerebral 

palsy which detailed the common interventions elements including “(1) addressing 

modifiable barriers to participation specific to each child and family. (2) 
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Communication techniques consistent with motivational interviewing1to orient 

communications toward changing physical activity behaviour. (3) Sport (goal)-

specific functional training using motor learning techniques and (4) context- or 

environment-focused strategies (Reedman et al., 2019, p. 679).  

Practice findings suggests that therapists combine and use both a deficit-based and 

strengths-based approach to intervention development, which is also in line with 

intervention development approach used by (Reedman et al., 2019). Evidence from 

practice suggests that therapists select from a broad range of strategies and 

techniques that targeted child’s performance skills for example, self-regulation, 

motor coordination or attention. In addition, a strengths-based approach was 

implemented to foster an emphasis on child/families interests and talents to target 

specific performance areas and to support environmental adaptation and parent 

coaching (Dunn, 2017). Evidence from practice suggests that therapists select from 

a broad range of strategies and techniques to address at the level of the person(s), 

their environments and their occupations” while focusing upon the child and 

families interests and preferences (Pentland et al., 2018, p. 8). However, qualitative, 

and observation-based research is required to identify why and how occupational 

therapists select strategies and techniques in practice.  

The evidence gathered from practice-based interventions and the meta-ethnographic 

synthesis (Paper III) inform the recommendations for future intervention 

development regarding the need for complex multi-component interventions that 

reflect the principles of a tailored approach to goal setting, an environmental-based 

approach to intervention, family and child-centred occupation-based intervention 

and coaching to building skills, activity competency and participation. A unique 

contribution arising from the meta-ethnographic synthesis (Paper III) is the 
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identification of a repertoire of strengths and self-developed strategies that children 

with DCD use to enhance participation opportunities in everyday life. These novel 

findings (Paper III) have implications for principles guiding future intervention-

research, highlighting that future intervention development needs to  examine 

complex interventions that trial coaching, psychoeducation, and activity and 

participation-oriented intervention which priorities a strengths-based approach to 

achieving occupational performance and participation outcomes. Future 

intervention development should use a TIDieR approach similar to Reedman et al. 

(2019) to describe the intervention components and strategies and techniques used 

to effect change.  

Defining participation as a primary outcome 

In this section, we consider the issues regarding defining participation as the 

outcome of interest and measurement of participation.  Findings from the research 

evidence (Paper I) and from occupational therapists descriptions of practice (Paper 

IV) expose a need to define the participation construct under examination. Both 

studies reflect that participation outcome(s) of interest were poorly defined and 

often secondary to activity competency. The challenge of defining and 

operationalising participation as a primary outcome is recognised in childhood 

disability research (Gross et al., 2018). Imms and colleagues (2016) review of 

participation language, definitions and constructs used in intervention research with 

children with disabilities lead to the development of a comprehensive definition of 

participation and its related constructs. The definition of participation requires 

children to “attend” (be present) and is measured objectively as frequency, diversity 

of activities and location) (Imms et al., 2016). The second fundamental aspect of 

participation requires that children are “involved” and is measured subjectively by 
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the experience of being involved including engagement, motivation, persistence, 

enjoyment, satisfaction, importance and social connection) (Imms et al., 2016). 

Greater conceptual clarity about participation should support occupational therapy 

researchers and practitioners to use the COPM effectively as a measurement 

instrument that can capture occupational participation goals that target attendance 

or elements of involvement. 

 

Measurement of participation in research and practice 

In the past decade, the rapid development of outcome measures makes it challenging 

for researchers and clinicians to select an appropriate outcome measure which 

details the child’s life participation (Chien et al., 2014). Additionally, the 

controversy relating to the classification of participation and activity using the ICF-

CY may further compound these difficulties (Chien et al., 2014). Findings arising 

from the systematic review of research evidence (Paper I) reflect these challenges 

as there was a wide variation in the outcome measures used. Categorisation of 

measures according to participation or activity outcome was challenging and 

potentially lacked clarity. Future research would benefit from using the fPRC 

definition of participation and participation related constructs to define the construct 

and select the appropriate measure. Adair et al. (2018) review of measures used to 

quantify participation in childhood disability and their alignment with the family of 

participation-related constructs will help researchers and practitioners to identify 

which tools address the elements of participation and or a related construct. 
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The PEM-CY objectively measures ‘participation frequency, the extent of 

involvement, and desire for change in sets of activities typical for the home, school, 

or community’ for the child and youth (5-17yrs) with or without a disability (Coster 

et al., 2011, p. 1030). Items in the ‘Environment’ section examine perceived 

supports and barriers (social, attitudinal and physical) to participation within each 

setting (Coster et al., 2011, p. 1030). The PEM-CY has shown moderate to good 

reliability (test re-test reliability, 0.58–0.95, internal consistency 0.59–0.91), and 

construct validity to distinguish between children with and without disabilities 

(Coster et al., 2011; Anaby et al., 2014). The PEM-CY was designed as parent proxy 

measure. However, a recent protocol for a cluster randomised trial of a community-

based exercise programme to increase participation among young people with 

disability plans to use the PEM-CY as a self-report measure with young people 

(Shields et al., 2020).  Therefore, the PEM-CY may be an appropriate measure to 

trial in practice and research intervention development with the child and family. 

There is a need to formalise and increase research-based (Paper I) and practice-

based (Paper IV) subjective measurement of participation outcomes. Measurement 

of the experience of participation needs to be broadened to include all potential 

outcomes such as social connection/friendships (Adair et al., 2018). Research-based 

evidence (Paper I) found a tendency to examine the subjective experience of 

participation for children with DCD through a narrow range of measures of 

motivation and enjoyment. In practice (Paper IV), occupational therapists relied on 

narrative review and goal-setting measures to examine subjective experiences of 

occupational performance and satisfaction with their performance and participation 

across home, school and community environments. The findings in Paper IV mirror 
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previous research from King and colleagues (2011) Canadian study about therapists 

lack of use of outcome measures in practice. King and colleagues (2011) suggest 

that therapists beliefs influence their decision to place greater importance on 

establishing a therapeutic relationship with the child and family over formal 

outcome measurement. In turn, therapists adopt a pragmatic approach to outcome 

measurement. Similarly, the findings of paper IV suggest that therapist adopted a 

pragmatic approach to outcome measurement with the child, parent and teacher. 

Nevertheless, subjective patient-reported outcomes of participation are a necessary 

aspect of reviewing the efficacy of rehabilitation services (Albrecht and Khetani, 

2017) as such it is recommended that they are used in practice.  

In an Irish context, Progressing Disability Services (PDS) (Health Service Executive, 

2020) and the Outcomes for Children and their Families report (Health Service 

Executive, 2013) recognises the importance of subjective outcomes such as social 

connection and friendships for the child and family with a disability. PDS advocates 

the use of goal-oriented measures to document subjective patient-reported outcomes 

of participation (Health Service Executive, 2020). Formal approaches to gathering 

subjective outcomes are necessary as they promote sharing of information with 

families (Rivard et al., 2010) and can help to demonstrate meaningful clinical 

change (Parker and Sykes, 2006; Novak, Cusick and Lannin, 2009) for clinicians 

and families. Therefore, targeted knowledge translation strategies (Rivard et al., 

2010) and support from middle managers (Birken et al., 2018) may help to promote 

the use of subjective participation measurement tools in practice. 

The importance and complexity of the home and school environment 
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One of the most noticeable parallels between the findings from the meta-

ethnographic synthesis (paper III) and the qualitative study of occupational therapy 

practice (paper IV) was the importance placed upon environmental support and the 

child’s involvement in family-based occupations. For all children, the family 

represents the most crucial environment, and parents are considered a critical 

contextual factor in a child’s life (Rosenbaum and Gorter, 2012; World Health 

Organisation, 2001; World Health Organisation, 2007). In their systematic review 

of family factors associated with the participation of children with a disability, 

Arakelyan and colleagues (2019) found that non-modifiable ‘status’ family factors 

associated with the participation of children with disabilities were parental ethnicity, 

parental education, family type and socio-economic status. Furthermore, the authors 

reported that modifiable ‘process’ family factors associated with participation were 

parental mental and physical health functioning, parental self-efficacy beliefs, 

parental support, parental time, family preferences, and activity orientation 

(Arakelyan et al., 2019). Enhancing the family’s capacity to resolve challenges 

involving occupational engagement and participation are advocated within a family-

centred approach (Anaby and Pozniak, 2019). These findings lend further support 

for future research to evaluate multi-component interventions including 

environment-focused interventions, which support the family to improve the child’s 

participation in occupations by changing or modifying aspects of their environment.  

In line with Arakelyan and colleagues (2019) findings, the meta-ethnographic 

synthesis (Paper III) suggests that in situations where parents and siblings 

understood the child’s strengths and capabilities, participants’ navigated daily life 

with greater ease, experienced more significant involvement in activities within the 

home and community environment, and described positive self-perceptions. 
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Notably, the meta-ethnographic synthesis (Paper III) revealed that where the home 

environment was not supportive of the child’s performance and involvement, 

negative emotions, conflict with parents and siblings, and negative self-perceptions 

were typical. These findings support current family-centred health policy (PDS) 

(Health Service Executive, 2020) and our qualitative findings reporting therapists’ 

use of multi-component goal-oriented, strengths-based, environmental interventions 

that address parent education, child and family preferences towards involvement in 

everyday activities across home and community environments (Paper IV). The 

findings further highlight the lack of attention to complex environmental (family) 

factors in the research evidence for children with DCD (Paper I). No studies in our 

review described interventions that addressed environment factors such as parent  

education (Paper I). Occupational therapy intervention that targets the home 

environment and the quality of the parental relationship is an important factor given 

the association between these factors and the long-term development of self-esteem 

for children (Orth, 2018). Furthermore, a recent quantitative survey showed that 

children with DCD associate family support and love as an important factor that 

promotes self-esteem (Eggleston et al., 2020). Integrating the findings from the 

meta-ethnographic synthesis and the qualitative survey of practice highlights the 

need for more robust employment of multi-component interventions that are family 

centred and support families and children to learn about DCD.  

 

The school environment 

In the literature, children with DCD (Paper III) recurrently identified school-based 

environmental difficulties regarding bullying, marginalisation/social exclusion, and 

friendships.  . In practice occupational therapists (Paper IV), addressed both the 

family and school environment. Given that the online qualitative vignette survey 
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methodology used in this study (Paper IV) did not allow in-depth exploration of this 

topic, future research is required. Occupational therapist working for community 

disability school-age teams have a remit to support the child within an educational 

setting (Health Service Executive, 2020). Future observation or interview-based 

research is required to examine how community-based Irish Occupational Therapist 

practice in the school-based setting. 

 

One of the most significant preventive factors against victimisation in schools is the 

experience of positive peer interactions and close friendships (Martin and Huebner, 

2007). Enhancing opportunities and capacity to form friendships are important 

factors, which promote self-esteem (Eggleston et al., 2012), and health identity 

formation (Timler et al., 2019) for children with DCD. In addition, a previous 

episode of bullying is a strong predictor of future victimisation (Chrysanthou and 

Vasilakis, 2020). Other protective factors that reduce the risk of victimisation at 

school and domestically are the quality of the family environment and the child’s 

perception of family support (Chrysanthou and Vasilakis, 2020). Future intervention 

design should include routine assessment/screening for bullying and victimisation 

and the child’s close friendships during the initial occupational therapy assessment.  

Research recognises that teacher awareness and understanding of DCD has the 

potential to influence the child’s experience of bullying and victimisation as teacher 

understanding can help children with DCD cope better with difficult or challenging 

activities (Zimmer, Dunn and Holt, 2020). Notably, the findings of the meta-

ethnography (Paper III) highlight how school-based bullying and victimisation by 

peers and teachers influence the opportunities for participation, well-being and self-



248 
 

perceptions of children with DCD. Unsurprisingly a recent Canadian community‐

based research partnership study involving parents, educators, young adults with 

DCD, and allied health professionals identified school-based support and increasing 

teacher awareness of DCD as a top research and knowledge transition priority 

(Camden et al., 2019).  

Our practice-based findings suggest that occupational therapists provide psycho-

education intervention to teachers at the time of diagnosis/post-diagnosis as well as 

school visits regarding environmental-strategies (Paper IV). Health policy 

recommends that ‘children have friends and get on well with other people in their 

lives’ (Health Service Executive, 2013). Education policy supports the inclusion of 

all children for health and well-being (Department of Education and Skills, 2018). 

Therefore, further examination of practice is required to identify how occupational 

therapy services enhance participation outcomes in line with health and education 

policy. 

These findings support the significant importance of innovative school-based 

models of service delivery such as Partnering for Change (2008-2011), developed 

to facilitate earlier identification of difficulties, build capacity of educators and 

parents to manage DCD, and improve children’s participation in school (Missiuna 

et al., 2012). In an Irish context education policy has implemented a pilot In-School 

support programme (Department of Education and Skills, 2018). This programme 

known as the Demonstration project aims to promote and support the development 

of inclusive practice in education. It was founded on the principles of equity and the 

achievement of improved outcomes for all children through providing the right 

supports at the right time for all children. At present, this pilot project is available 



249 
 

in one geographical region; significant increases in human resources will be 

required for implementation on a national basis. 

The meta-ethnographic synthesis (Paper III) found that children with DCD valued 

the opportunity for group-based intervention, which provided an opportunity for 

peer support and social connection, a forum to understand their condition and learn 

how to self-manage. Whereas, practice-based findings (Paper IV) highlight those 

group occupation-based interventions, which addressed elements of occupational 

performance and participation, self-management and understanding of DCD were 

limited by the availability of service resources. New evidence suggests that 

moderated online peer mentorship programmes are associated with positive 

outcomes regarding social networking and engagement for children and adolescents 

with disabilities (Saxena et al., 2020). Therefore, group occupation-based 

interventions may warrant further examination in practice and research, as peer 

support may play an important role in mediating the psychosocial outcomes in DCD 

(Harrowell et al., 2017).  

7.4 Theoretical considerations  

Contextualising the findings across the research studies (Paper I, III & IV) 

highlights the need to broaden the focus of research-based intervention. In addition, 

existing theories such as the International Classification of Functioning for Health 

and Disability (ICF), the Person-Environment Occupation Model (PEO) (Law et al., 

1996) and the Family of Participation Related Constructs (fPRC) conceptual 

framework (Imms et al., 2017) can help to inform the development and evaluation 

of multi-component interventions that address participation, personal and 

environmental factors.  
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The findings of the meta-ethnographic synthesis (Paper III) align with a sociological 

perspective of disability (Thomas, 2004a); recognising that poor motor proficiency 

is not abnormal, and that their condition was not a personal failing or deficit that 

needed to be fixed. These findings validate the selection of ICF, which is a 

biopsychosocial model of disability that recognises the impact of environmental 

factors on the individual and the health condition. The ICF, fPRC and PEO reflect 

a clear theoretical focus on environmental factors; researchers and clinicians need 

to design interventions targeting environmental factors, especially social barriers, 

such as marginalisation and negative social attitudes to motor performance. The 

recommendations detailed earlier highlight how targeting family, teacher and peer 

knowledge and attitudes barriers could reduce social and cultural environmental 

barriers to participation. The development of environmental interventions, which 

target increased knowledge and understanding of DCD across environments warrant 

further investigation.  

As mentioned in the opening chapter of this doctoral thesis, Rosenbaum and Gorter 

(2012) provide a novel representation of the key concepts which they define as the 

F-words (fitness, function, friends, family, fun and future), and map to each of the 

ICF concepts. Perhaps, most significantly, the meta-ethnographic synthesis key 

findings mapped to the F-words, regarding function, family and friends (Rosenbaum 

and Gorter (2012). The ICF and the F-words provide a useful theoretical framework 

to guide future intervention development for research and practice. Given that, core 

recommendations of this doctoral research for intervention development include 

enhancing the opportunity to develop friendships and using a strengths-based and 

occupation-focused coaching intervention to support children with DCD 

occupational performance and participation in daily situations. 
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Integration of findings arising from the research evidence (Paper I and Paper III)and 

current practice (Paper IV) highlight that the fPRC framework (Imms et al., 2017) 

provides a useful theoretical framework to support researchers and clinicians to 

define the outcome(s) of interest, and describe the potential mechanisms of change 

addressed by the intervention components.  Outcomes of interest could include the 

subjective experiences of participation such as social connection, motivation, 

engagement, persistence and affect, personal factors such as sense of self and motor 

competency or environmental factors such as the activity context or people (Imms 

et al., 2017). 

Future occupational therapy intervention studies for children and young people with 

DCD should be designed in line with the MRC framework. Intervention design 

should consider relevant theories such as the ICF (World Health Organisation, 2001), 

the fPRC framework (Imms et al., 2017), the social model of disability (Thomas, 

2004b), and the PEO Model (Baptiste, 2017; Law et al., 1996). To ensure that any 

new intervention is reported in a clear and transparent manner, the TiDieR checklist 

should be followed (Hoffmann et al., 2014), in line with recent clarification on how 

this guidance tool can be used to support the documentation of complex multi-

component intervention (Reedman et al., 2019).  

In summary the findings from the papers comprising this doctoral thesis provide an 

evidence-base to inform guiding principles for future intervention development 

(O'Cathain et al., 2019a). In addition, the theory used to inform this doctoral 

research may provide a theoretical foundation to inform the guiding principles of 

future occupational therapy intervention studies for children and young people with 

DCD. Guiding principles for future intervention development will be outlined in the 

next and concluding chapter. 
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CHAPTER 8: Conclusion 

The chapter provides a summary of the guiding principles for future occupational 

therapy intervention development to improve participation outcomes for children 

with DCD based on the findings of this doctoral research. Implications for future 

research will be discussed as well as implications for the practice and policy context.  

The strengths and limitations of this doctoral research are presented, as well as 

personal reflection on the research journey. The chapter closes with concluding 

statements. 

8.1 Guiding principles for future occupational therapy intervention research 

• There is a need for a systematic review or a scoping review to examine 

the impact of schools-based interventions on participation outcomes and 

to identify the tools used to capture participation in those studies. Our 

systematic review (Paper I) did not specifically target school-based 

intervention studies. The one study, which met our inclusion criteria 

(Paper I), was subsequently excluded because no participation data was 

provided.  

• The inclusion of both objective and subjective measurement of 

participation outcomes. Objective measurement should consider the 

frequency of participation and the diversity of participation in activities 

or life situations (Imms et al., 2017).  While subjective measurement 

should consider outcomes associated with the experience of participation 

which children with DCD value including social connection/friendships, 

motivation, and enjoyment (Imms et al., 2017).  

• The COPM is a measurement instrument that can be used to capture 

occupational participation goals that target participation (attendance or 
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elements of involvement) outcomes. Further research is required to 

determine what other tools can be used by researchers and practitioners 

to measure subjective participation outcomes. 

• Current occupational therapy practice (as reported in Paper IV) should 

be evaluated to determine if it influences participation outcomes in 

family/home-based/school-based occupations. The nature of this 

intervention is collaborative and goal-oriented, both client-centred and 

family-centred, occupation-focused, strengths-based and incorporates 

multiple strategies including environment-focused intervention and 

coaching.  

• Occupational therapy intervention research should examine the child’s 

successful strategies to navigate life with DCD and coping strategies 

using a strengths-based coaching approach to enhance participation in 

daily activities across environments (based on findings reported in paper 

III). Online peer mentorship groups may provide a forum to support such 

an intervention. 

• Although not currently a consistent feature of occupational therapy 

practice (based on findings of Paper IV), future occupational therapy 

intervention research for children with DCD should address and 

prioritise social occupations, targeting friendships, bullying (in line with 

health and education policy) as a participation outcome(s). The 

development of such an intervention would benefit from collaboration 

with young people with DCD to ensure that it is informed by their 

perspectives and needs. 

• The findings of this PhD support the need for a tiered framework of 

school-based intervention models such as the Demonstration Project and 



266 
 

Partnering for Change. Occupational therapy interventions that promote 

capacity building with teachers should be evaluated. Previous work by 

the Demonstration project may have established interventions for 

teachers, that enhance their awareness and understanding of DCD in 

order to enable them to address attitudinal and environmental barriers to 

the participation of children and young people with DCD in the school 

setting. Such interventions now need to be researched using robust 

methodologies in the Irish context. 

• Further school-based research in collaboration with the Demonstration 

Project examining Occupational therapy interventions at a whole-school 

or school-based level may help to illuminate the impact on participation 

outcomes such as involvement in play and inclusivity in the 

playground/yard for children with DCD.  

• Future occupational therapy intervention research for children with DCD 

should determine the optimal mode of service delivery (that is centre-

based or home-based) using a group or individual format depending 

upon the target outcomes.. Current practice suggests that both modes of 

delivery are used interchangeably (paper IV).  

• Research is needed in the area of Occupational therapy intervention to 

evaluate the impact of a whole-school intervention and school-based 

intervention or combined delivery models on school participation 

outcomes.   
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8.2 Future Research 

Duncan and colleagues (2020) recommend that researchers report the guiding 

principles that influence the intervention development process. In line with this 

recommendation, we developed the guiding principles outlined above for future 

occupational therapy intervention development. It would not be appropriate to 

develop and detail a full intervention at this point, as further research is required in 

this area to take these guiding principles to the next stage and trial an intervention.  

Numerous pathways are available to build upon the findings of this exploratory 

research. At the next stage, it is recommended that a researcher should establish a 

patient and public involvement (PPI) panel, including children and young people 

with DCD, parents, teachers and occupational therapists. The term PPI is used to 

describe a partnership between patients and the public and researchers so that 

research “being carried out ‘with’ or ‘by’ members of the public”, not just ‘to’, 

‘about’ or ‘for’ them” (INVOLVE, 2012). Children and young people with DCD 

should be provided with the opportunity to actively contribute and inform the 

development of any future intervention. Furthermore, future research should aim to 

prioritise the views of children with DCD and seek their cooperation as co-

researchers. Establishing a PPI panel will help to inform and progress the next phase 

of intervention-based development research. However, it will be necessary to use 

recent guidelines on co-producing research with children and young people to 

support the inclusion of the child’s voice (Pavarini et al., 2019). Research in DCD 

and childhood disability recognises the need to include the child and adolescent 

voice in setting research priorities (Camden et al., 2019; Gross et al., 2018). 

However, to date, this has not occurred; instead, young adults with developmental 

disorders have been included (Camden et al., 2019; Gross et al., 2018). Notably, the 
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inclusion of young adults by Camden and colleagues (2019) shows that they identify 

specific topics such as the need for support regarding the transition to work and 

vocational settings. This doctoral research included the views and perspectives of 

children with DCD via a meta-ethnographic synthesis of previous qualitative (Paper 

III). The findings highlighted that participants were categorised into two clear age 

groups (7-11 year olds and 13-15 years). Younger children’s perspectives highlight 

the need for strong family-based support to enhance child and family-based 

occupational participation in relation to learning and developing skills, activity 

competency and participation. While friendships and social inclusion was a theme 

identified by both age groups (Paper III) older children’s experiences highlighted 

the need to address the impact of exclusion, marginalisation and bullying on their 

self-perceptions. These findings suggest that older child may prioritise great 

attention upon these research topics. 

Therefore, it is recommended that the next phase of research adopts a model of co-

production (Pavarini et al., 2019). This would involve the PPI panel being provided 

with an opportunity to review a lay summary of the evidence, the guiding principles 

for future intervention, and discuss a wide range of issues about living with DCD 

that affect participation in everyday life, such as work and romantic relationships. 

In disability studies, these topics started to receive attention a decade ago (Gibson 

and Mykitiuk, 2012; Wiegerink et al., 2010a; Wiegerink et al., 2010b). Future 

researchers may consider using a deliberative dialogue methodological approach 

(Moat et al., 2013). This approach brings together all stakeholders to cooperatively 

develop solutions on the identified issues and decide how the intervention should be 

developed to match the implementation context. Thus, the PPI panel will help to 
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inform the context, target population, define the participation outcome(s) and refine 

the intervention content in light of the target population. 

 

8.3 Implications for practice and policy  

This doctoral research and its findings are both timely and relevant to occupational 

therapists, health service providers and policymakers. In the Irish context, the 

implementation of new health and education policies may provide the stimulus 

towards extending the scope of occupational therapy practice and realising 

principles of a biopsychosocial model of disability (World Health Organisation, 

2001).  

Health policy determines where occupational therapy for children fits within the 

health system, and secondly policy influences the scope of practice (Lencucha and 

Shikako-Thomas, 2019). In the Irish context, the social/political model provides 

practitioners with a clear mandate to work in a client, family-centred and 

occupation-focused manner that supports the health and well-being of the child and 

family across environments. The findings arising from Paper IV may help novice 

and expert practitioners to reflect upon their clinical reasoning and use of evidence 

to influence their practice with the child and family with DCD. Findings from Paper 

III may help to broaden occupational therapists’ scope of practice to address issues 

regarding friendship and bullying with the child and family with DCD. A core 

outcome for the HSE is that children and young people have friends and get on well 

with other people in their lives.  This outcome highlights that need to address 

friendship as a participation outcome in practice. 
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The meta-ethnographic synthesis (Paper III) suggests that eliciting children’s own 

successful strategies for navigating life with DCD should be a fundamental aspect 

that guides the occupational therapy intervention. This finding mirrors the HSE 

outcome ‘that the child and young person should have a voice in matters which 

affect them’ (Health Service Executive, 2013). Furthermore, children with DCD 

wish to be supported to learn skills and to be independent in everyday life (paper 

III), reflecting a similar  HSE (2013) priority outcome.  

Taken together, the finding from the meta-ethnographic synthesis (paper III) and 

health policy (Health Service Executive, 2013; Health Service Executive, 2020) and 

education policy (Department of Education and Skills, 2018) has the potential to 

enrich occupational therapy practice. The findings provide practicing occupational 

therapists with an insight into some of the significant everyday life issues for 

children with DCD including children’s desire to build upon their strengths and 

coping skills, to learn and develop skills so that they can participate in everyday 

activities, to form friendships and to be included, and participate in school-based 

activities without experiencing bullying and exclusion. 

As highlighted earlier, whole-school interventions targeting teacher awareness of 

DCD and class-based interventions, which provide opportunities for social 

occupations that facilitate and enhance friendship and anti-bullying intervention are 

required in practice. The implementation of In-School Support initiative 

(Department of Education and Skills, 2018) provides occupational therapists in 

Ireland with an opportunity to broaden the scope of practice. The In-School Support 

model of practice advocates for tiered intervention with a focus on whole 

school/class universal interventions (Department of Education and Skills, 2018). 

This model provides a pathway for interventions to address the social environment 
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while working collaboratively with schools to develop continuing professional 

development for teachers. Findings from Paper III highlight the need to implement 

this policy framework in order to support the long-term health and well-being of 

students with DCD.   

 

Another important implication of this doctoral research for both research and 

practice is the need to adopt a formal approach to the measurement of participation 

outcomes. The policy context indicates that participation-oriented outcomes will 

become the commonplace marker of health services efficacy for the child and family 

with a disability (Health Service Executive, 2013; Health Service Executive, 2020). 

Our systematic review (Paper I) and the qualitative study of practice (Paper IV) 

highlight the paucity of formal measurement of participation as a primary outcome. 

It is timely that occupational therapists adopt the use of objective and subjective 

measures that document priority participation outcomes for the child and family. 

In summary, the policy context is inherently supportive of an occupation-based 

approach to practice for children with DCD. The findings generated from this 

doctoral research highlight that occupational therapy practice needs to broaden its 

scope of practice and develop interventions that target teacher awareness, friendship 

and bullying in the school context. Furthermore, occupational therapy practitioners 

need to evaluate and measure priority participation outcomes for children with DCD.  

8.4 Strength and limitations 

A strength of this doctoral research is the in-depth examination, synthesis and 

integration of evidence employed throughout each study to inform guidelines for 

future intervention design for children with DCD. This research used a robust 
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evidence-based and theory-based approach to guide intervention development 

(O'Cathain et al., 2019a; O'Cathain et al., 2019b) as well as the development phase 

of the MRC framework (Craig et al., 2008). The PhD candidate initially conducted 

a systematic review of current quantitative research to identify the effectiveness of 

interventions to improve participation outcomes for children with DCD (O'Dea, 

Robinson and Coote, 2019). This review exposed significant limitations regarding 

measurement of participation as a primary outcome and the use of non-standardised 

measures. In addition, this review exposed the paucity of evidence to support any 

intervention to target participation outcomes for children with DCD. 

It was considered timely to also examine the literature pertaining to lived 

experiences of children and young people with DCD as no systematic review of this 

evidence had been conducted to date. A protocol paper outlining the development 

of the systematic review and meta-ethnography for this purpose was deemed 

essential (O'Dea, Coote and Robinson, 2020a) to enhance the transparency and 

rigour of the meta-ethnographic evidence synthesis. A further strength of this 

research lies in the conceptual findings that emerged from the meta-ethnographic 

synthesis. In particular, the finding that children and young people prioritise 

friendship and social inclusion. Recognising that returning to literature “to identify 

the evidence base” provided valuable insights into children with DCD’s 

perspectives and experiences in relation to friendship, social inclusion, bullying and 

their numerous personal strengths.  

This thesis addressed a fundamental gap in the literature by synthesising the unique 

perspectives of children and young people with DCD’s lived experiences. 

Nonetheless, it would be remiss not to acknowledge that the meta-ethnographic 

synthesis does not represent patient and public involvement (PPI). As such, this is a 
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limitation of the research. The PhD candidate acknowledges that the involvement 

of children and young people at the protocol development stage may have helped to 

contribute to the overall findings and further enhance the conceptual knowledge. A 

further step in future research to address these limitations would be to establish a 

PPI group, including children and young people with DCD to verify the findings.. 

Our qualitative study of practice (Paper IV) generated new knowledge regarding the 

complexity of the practice context, which will inform future research design 

regarding the examination of family/home-based participation outcomes. Data 

analysis exposed the difference between the practice context and research 

interventions completed to date, recognising that the nature of intervention is 

collaborative, client-centred and family-centred, occupation-focused, strengths-

based and incorporates multiple strategies including environment-focused 

interventions, and coaching. The content descriptions of current practice will help 

to inform future research intervention, which have lacked clarity of content to date. 

A final strength of this doctoral research relates to the methodology chosen to 

examine the context of practice (Paper IV).  Conducting a qualitative online vignette 

survey enabled the researcher to access a large sample of occupational therapists 

(n=53) providing real insight into current occupational therapy practice with 

children and young people with DCD. While this particular method of data 

collection may have limited the depth of engagement from occupational therapists, 

further in-depth exploration was not feasible due to the practical constraints of the 

doctoral research programme. However, it is recommended that future research 

should supplement similar work with focus groups or one-to-one interviews to 

explore findings more deeply.  
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Previous research has focused specifically on the efficacy of motor-based 

interventions in children with DCD (Smits-Engelsman et al., 2013). In the 

systematic review (Paper I), a categorised of interventions as motor, psychological 

and cognitive was chosen in order to capture all potential interventions in the 

literature that targeted participation, based on the fact that occupational therapy 

addresses both the physical and psychosocial aspects of health and well-being. On 

reflection, the PhD candidate should have developed a search strategy that 

categorised interventions as ‘health’ and/or ‘education’. At the early stages of the 

PhD journey, in addition, this categorisation may have potentially excluded some 

education and school-based studies. However, the researcher acknowledges that the 

search strategy for Paper III, which included the ERIC database, a repository for 

education-based literature, did not identify any further school-based literature. To 

the best of the researcher’s knowledge, only one study examining a school-based 

intervention targeting participation outcomes has been published since the 

publication of Paper 1. 

The categorisation used did become a limitation of the systematic review, as it 

became apparent that interventions typically involved combined motor, 

psychological and cognitive approaches. Where interventions approaches were 

combined, limited attention was afforded to their underpinning theory. Our 

categorisation thus created challenges where it was not possible to identify key 

intervention components such as strategies to enhance engagement, activity 

preference, motivation or psychosocial elements. This limitation highlighted the 

need for future intervention development to describe how the selected strategies are 

underpinned by theory and articulate the potential mechanisms of change. 

8.5 Personal Reflections 
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In any study, the researcher brings with them potential biases, personal and 

professional experiences (Berger, 2015; Stanley, 2015). The concept of reflexivity 

challenges the opinion that knowledge generation “as independent of the researcher 

producing it, and of knowledge as objective” (Berger, 2015, p. 220). Researchers 

are encouraged to use a range of strategies such as journaling, peer debriefing, and 

supervision that will facilitate self-awareness (Stanley, 2015). Engaging in these 

practices also enhances the rigour and trustworthiness of any qualitative study 

(Stanley, 2015). 

Throughout this thesis, I maintained a reflective journal, which allowed me to record 

analytical notes, reflections on reading, questions, and reflexive notes. This journal 

reveals a journey of growth. However, this growth emerged from frustration and 

disappointment in the early stages of my PhD. As an occupational therapist, entering 

the SPHeRE PhD programme, I was excited and overly ambitious in my plans to 

develop and trial an intervention for children and young people. Subsequently, I had 

to revise my research plan after completion of the first systematic review. Reflecting 

upon my journal notes, the change in my thinking is evident; a shift was made from 

frustration based on the lack of evidence to support the development of an 

intervention to determination and the development of a more robust plan for the 

completion of this critical research. Over the four years of my PhD studies, my 

passion and interest in robust intervention development for successful occupational 

therapy implementation has grown and developed. Reflection on this early 

journaling of my research journey highlighted the critical discussions and 

engagement with my PhD supervisors, which supported me to identify and resolve 

the disappointments experienced at the start of my PhD journey. 
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Reflexivity was further fostered through discussions within supervision and with 

student peers. For example, during the synthesis of the qualitative studies in Paper 

III, I acknowledged and considered the challenge I felt in representing children’s 

strengths and capacity to manage life with DCD. This allowed me to consider my 

dual role as a therapist and researcher, and my professional orientation in seeing 

therapy, rather than the individual, as a solution. Later in the process, reflexivity 

allowed me to consider and manage a tendency towards presenting occupational 

therapy in a positive light or over-interpreting data due to familiarity with the 

clinical area through the adoption of an outsider perspective during analysis and 

interpretative stages of the research (Berger, 2015). Writing the discussion chapter 

and integrating the individual papers has clarified, for me, the contribution my thesis 

has made towards improving the circumstances and outcomes of children with DCD.  

 

8.6 Concluding Statements  

Persistent difficulties with motor coordination which cause functional difficulties 

across a range of life areas can have long-lasting implications regarding occupation 

engagement, performance and participation for some children with DCD (O'Dea and 

Connell, 2016). Children with DCD need support, especially if potential secondary 

mental health and psychosocial consequences are to be prevented or reduced (Blank 

et al., 2019b; Camden et al., 2019; Cleaton, Lorgelly and Kirby, 2020; Eggleston et 

al., 2020). Occupational therapy services are routinely accessed by the child and 

family to treat or manage their DCD (O'Dea and Connell, 2016; Cleaton, Lorgelly 

and Kirby, 2020). Thus, services need to be evidence-informed and provided in a 

manner that will support involvement in everyday life situations.   
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This PhD research moved from an initial plan to develop and trial an intervention to 

examining the key actions, which inform the development phase of a complex 

intervention (Craig et al., 2008; O'Cathain et al., 2019a). The research adopted a 

robust approach when undertaking a systematic review and meta-ethnography, 

which examined the qualitative evidence regarding children and young people’s 

experiences of living with DCD. From the literature, significant perspectives were 

identified including the challenges navigating everyday life, the importance of 

friendships, children’s desire to fit in and to be socially included, and the strategies 

and supports children used to mitigate the challenges faced. Subsequently, it was 

shown that occupational therapy practice with children with DCD is highly complex, 

involving multi-component interventions targeted at different stakeholders. 

Furthermore, the qualitative survey of occupational therapy practice identified a 

significant discrepancy between the content of intervention research to date and 

practice. This has implications for future research, which needs to examine complex 

multicomponent occupation-focused interventions that target several outcomes. 

This research has led to the development of guiding principles for future 

occupational therapy intervention development. Additionally, the implications for 

practice and policy highlighted in our findings present clearer guidance for 

occupational therapists on key issues that are important to children and young 

people with DCD. In the Irish context, the key health policy recommendations 

centre on designing occupation-based interventions that reflect the PDS policy and 

outcomes for children, which supports outcome regarding friendships, social 

inclusion and the capacity to participate in everyday life activities. Whilst, education 

policy initiatives, such as the Demonstration Project (Department of Education and 
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Skills, 2018) support the development of inclusive education for all children through 

a tiered model of in-school therapy services.  

For practice, occupational therapists working in health and education are 

encouraged to broaden their scope of practice to address bullying and friendships 

among this population throughout the occupational therapy process. Furthermore, 

environmental interventions targeted at a whole school approach are recommended. 

Finally, it is recommended that future research consider the measurement of 

participation as a primary outcome using a range of standardised measures. We 

advocate due consideration of findings from our qualitative study (Paper IV) in 

further research in order to embrace and acknowledge the complexity of practice 

and multi-component design interventions, and target outcomes at different 

stakeholders.  

8.7 Publications and collaborations arising from this PhD 

The Health Research Board (HRB) funded this research under the category of a 

national (SPHeRE) programme, which aims to enhance Irish health services’ 

research capacity. Funding from the HRB has facilitated the dissemination of this 

research at a national and international level. The PhD candidate has had the 

opportunity to present at academic conferences nationally, and has presented 

findings from each of the individual studies to Dyspraxia/DCD advocacy groups 

nationally. The PhD candidate was also invited as a keynote speaker to the 

Dyspraxia Ireland Summit “Research to Practice” in October 2020. This event was 

rescheduled to March 2021 due to Covid-19. The researcher delivered a training day 

“Best practice assessment to intervention for the occupational therapist and 

psychologist working with the child and family with DCD” following invitation 

from the Mid-West Children’s Disability Services. National dissemination of these 
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findings will continue at the Association of Occupational Therapists of Ireland 

(AOTI) conference in 2020 where the PhD candidate will present findings from the 

systematic review (Paper I) and the qualitative survey of practice (Paper IV). This 

AOTI conference is scheduled to take place virtually. Due to Covid-19, international 

dissemination of the findings of the PhD thesis is delayed. However, the PhD 

candidate plans to present three papers, which are accepted for oral presentation at 

the 2nd COTEC-ENOTE congress in 2021.  

As part of the SPHeRE programme, the PhD candidate had a unique opportunity to 

establish collaborative links with a knowledge translation group “Mind the Gap” 

based at the London School of Occupational Therapy. Through this research group, 

future research collaborations are now possible, building on links established with 

researchers in Canada (CanChild) and Australia. In addition, the PhD candidate 

enjoyed collaborating with Dr Fiona Graham who visited Ireland as an invited 

speaker to provide Occupational Performance Coaching training for Occupational 

Therapists in September 2019. Following this meeting, the PhD candidate had an 

opportunity to collaborate in relation to Dr. Graham’s forthcoming book 

‘Occupational Performance Coaching – a manual for practitioners and researcher 

(Graham, Kennedy-Behr and Zivani, 2021). This was a unique experience, 

providing the foundation for further international research collaboration. Finally, 

professional links have been established with the NCSE pilot service. This 

collaboration has enabled the PhD candidate to contribute to the design of a teacher-

training module to increase awareness and understanding of DCD in the classroom 

and school. This will be carefully designed and evaluated, with plans underway to 

apply for ethical approval to evaluate the impact of this training on teacher’s 

awareness of DCD.  
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