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The development of adequate motor control and coordination is an important part of general
development, allowing an infant to interact with and learn about the world around them. Motor
development is associated with a range of cognitive and social skills (Campos et al., 2000; Piek,
Dawson, Smith & Gasson, 2008) and enables a child to participate in daily living, school and leisure
activities.

Many people will appreciate the devastating effects on movement of severe neurological disorders such
as cerebral palsy and muscular dystrophy. In this article, we outline the case of Developmental
Coordination Disorder (DCD). Our aim is to describe current understanding of the nature and impact of
this condition. Through this we aim to demonstrate the variety of ways in which psychologists can
assist in this field.

Movement difficulties: are some children just ‘clumsy’?

The case study shown in Box 1 outlines the experience of Jack, a 12-year-old diagnosed with DCD
(sometimes referred to as ‘dyspraxia’). Despite having good cognitive ability and the absence of a
known neurological disorder, throughout his childhood Jack struggled with school work and activities
of daily living, His movement problems have a chronic and significant impact on his academic
achievement and everyday life.

Jack’s motor difficulties are fairly wide-ranging, affecting his performance on many motor tasks both at
home and at school. His difficulties with tasks like running, climbing and bike riding suggest problems
with basic balance and postural control and/or difficulty in coordinating movement of different parts of
his body into one action (e.g., the arm and leg swing while running). With their ‘awkwardness’ and lack
of skill very much on display, children experiencing difficulty in this area often choose to withdraw
from physical activities, giving them fewer opportunities to practise motor skills and possibly reducing
social contact with peers (Smyth & Anderson, 2000). Reduced levels of activity in children with DCD
are also thought to have a negative impact on cardiovascular fitness (Hands & Larkin, 2006). In our
culture, ball games of various types are prominent in formal and informal recreational and sport
settings. They generally require precise temporal and spatial judgements and skilled coordination.
Children with DCD have particular difficulty in this area (Astill & Utley, 2006). Jack’s father has
noticed that Jack’s level of ball skill lags behind that of his younger sister, despite opportunities to
practice and his patient attempts to encourage his son. He is also concerned about his weight, with Jack
at increased risk of obesity given his more sedentary lifestyle.

In school, it was Jack’s poor hand skills that concerned his teacher most. He was consistently described
as a ‘bright’ boy, with an inquisitive mind. His oral contributions in the classroom were good; he has a
wide vocabulary and advanced understanding in some areas, particularly science. However, his writing
skills have never been commensurate with his other receptive and expressive language skills. He has
difficulty forming letters, constantly shifting the pen in his hand, and having to think about where to
start each letter. His work rate was extremely slow. After the diagnosis of DCD was eventually made, a
classroom helper was allocated to Jack, to whom he dictates his work. This helped both his
concentration and greatly increased his output. Two years before he moved to secondary school, Jack
also took a touch-typing course with some specialist tuition. Although he was slow to learn
keyboarding skills, touch-typing is allowing him to produce legible written work, increasing his ability
to communicate through the written word and improving his confidence. Jack is now increasingly able
to demonstrate his knowledge and language skills in his class work and exams. Jack’s poor hand skills
and lack of manual dexterity are also evident at home. He has difficulty with fastenings (buttons, zips
and buckles) and continues to need help with dressing. He also struggles with a range of other self-care
tasks including using cutlery and brushing his teeth. From the nature, range, severity and impact of
Jack’s motor difficulties it is clear that his experiences are very different to the ordinary ‘clumsiness’
that we all may display from time to time. DCD has a significant and chronic negative impact on the
learning and performance of a range of everyday motor tasks.

Diagnosis: How can | test for DCD?



Concern for a child might be raised in a clinical, educational or health setting. In order to make a
diagnosis of DCD it is necessary to establish first that the child has ‘significant movement difficulties
for their age’ (DSM-1V). To do this, a norm-referenced test is needed to evaluate the level of motor
skill. In Jack’s case, the Movement ABC (Henderson & Sugden, 1992) was used. This test has been
updated recently (Henderson, Sugden & Barnett, 2007) and there are also several other tests available
(e.g., the Bruininks-Oseretsky Test of Motor Proficiency, Bruininks & Bruininks, 2005; see Barnett &
Peters, 2004 for a review). Motor performance can be described at a number of different levels and this
is reflected in the variety of tests available. Some, like the Movement ABC, focus on ‘functional’ tasks
performed by the child that resemble tasks performed as part of everyday life (catching, hopping,
drawing). Other tests attempt to isolate components of skills such as ‘sensory processing’ or ‘motor
planning’. The choice of a test will be influenced by the particular training and perspective taken by the
professional administering the test. Cut-off points for test scores denoting motor impairment are usually
taken as the 5™ percentile on such tests. But of course in accordance with DSM criteria, a diagnosis
cannot be made simply on the basis of performance on a single test score. Indeed, the four DSM-IV
criteria need to be applied before a final diagnosis can be made.

DCD or ‘dyspraxia’: What’s in a label?

Over the years, a variety of terms have been coined to describe Jack’s condition. These include
‘Clumsy Child Syndrome’ (Gubbay, 1975), ‘physical awkwardness’ (Wall, Reid & Paton, 1990),
Specific Developmental Disorder of Motor Function (WHO, 1993) and dyspraxia (Denckla, 1984). The
term ‘dyspraxia’, is typically used interchangeably with the term DCD in the UK by the national parent
support group, The Dyspraxia Foundation, and by the media. This has led to some controversy and
confusion as the term ‘dyspraxia’ is not included in the diagnostic manuals of either the American
Psychiatric Association or World Health Organisation. In fact, the term originates from the acquired
neuropsychological literature drawing parallels with apraxia, an acquired deficit in the sequencing of
gestures. Thus the term ‘dyspraxia’ is used in a more restricted way by some researchers, to refer to a
disorder of gesture as one symptom commonly associated with DCD (Hill, 1998). In fact we argue that
the use of the term ‘dyspraxia’ causes confusion and poor specification of what the disorder is. Of
particular concern is the use of the term recently in a way that bears no relation either to its strict
neuropsychological meaning or to the formal diagnostic criteria of DCD. Rather, it seems to be used to
refer to a particular pattern of deficits on the Wechsler Intelligence Scales. In our view, this
interpretation of the term is inappropriate and lacking any proper validation. In contrast, use of the term
DCD, when used together with the published diagnostic criteria, can be helpful and informative.

Formal recognition of DCD has been given by inclusion in the Diagnostic and Statistical Manual of
Mental Disorders (DSM) since 1987. It remains in the latest text revision (American Psychiatric
Association, 2000) as Developmental Coordination Disorder (DCD). Since DSM-111-R was published
in 1987, leading international clinicians and researchers have advocated use of the term DCD over other
terms (Polatajko, Fox & Missiuna, 1995) and application of the associated diagnostic criteria is also
encouraged, although it is recognised that these require further refinement in the light of increased
knowledge and recent research findings (Barnett & Henderson, 1998; Sugden, 2006).

Do the movement difficulties resolve with time?

In the past it has been assumed that children with DCD simply ‘grow out’ of their movement
difficulties over time. However it is now well-established that for many these continue at least into
early adulthood, with difficulties in writing, driving and sports participation reported, sometimes
leading to restrictions in career choices. In some respects movement difficulties may be easier to cope
with as an adult, as one has more control over which physical activities to engage in. Of particular
concern, however, has been the finding that early motor difficulties are commonly associated with
serious mental health problems later in life, including increased rates of substance abuse and suicide
attempts (Hellgren et al., 1994). The extent to which psycho-social and psychiatric problems are



actually part of the disorder initially or occur as a direct consequence of the motor difficulties is still
unclear.

Jack (see Box 1) displayed frequent temper tantrums at home. His parents noted that these often took
place when he was struggling with a motor task and felt they could be attributed to frustration. They
have also noted that compared to his sister, Jack seems to have a low opinion of himself and poor self-
esteem. He is starting to show symptoms of anxiety and depression, as well as poor self-esteem and he
has reported being bullied by children in his school. Jack’s parents and teachers try hard to boost his
confidence by adjusting tasks for him to make them achievable and by praising his effort and
achievement but they do express concern over this behaviour.

Low self esteem, high anxiety and poor peer relations have consistently been reported in children with
DCD compared to typically developing age peers (e.g., Skinner & Piek, 2001). It is concerning that
these are already evident in children as young as four years old (Piek, 2009) and that there is an
increased risk of serious psychopathology in children with DCD (Green, Baird & Sugden, 2006). Such
findings highlight the likely interaction between motor skill and socio-emotional factors across the
lifespan and stress the importance of providing intervention not only for motor difficulties but also for
potential mental health and behavioural problems. They also highlight the important role for
psychologists in further understanding the relationship between motor development and mental health.

What causes DCD?

Although relatively few psychologists work in the area of typical motor development, psychologists
have played an important role in the understanding of DCD. Different levels of analysis have been
undertaken with the main focus being on behavioural and cognitive levels. Perceptual and cognitive
accounts of the disorder have been advocated. Difficulties in visual- and kinaesthetic-perception are
likely to play a role in the disorder, and since these are crucial for accurate skilled movement, when
catching a ball or reaching out to take a drink for example, it is easy to see how such difficulties might
impact on daily life. Motor programming studies have also highlighted a significant deficit in the
planning and control of action (e.g., Henderson, Rose & Henderson, 1992), including difficulties in a
central timekeeping mechanism (e.g., Williams, Woollacott & Ivry, 1992). One consequence of such
difficulties could be inadequate movement prediction (Hill & Wing, 1999). A more recent,
neurocognitive account has postulated that children with DCD have difficulty using motor imagery
(Wilson, Thomas & Maruff, 2002). These approaches are reviewed in Sugden and Chambers (2005)
and it seems likely that the underlying mechanisms are heterogeneous in this group.

Is DCD separable from other developmental disorders?

In our case study Jack shows signs of inattentiveness and distractibility at school. This is not uncommon
in children with DCD, nor are anecdotal reports of difficulties associated with language, reading or maths
for example. Jack’s attention problems are not severe enough to warrant an additional diagnosis of
ADHD and he does not have significant difficulties in any other area of development. However, it is now
widely recognised that motor difficulties feature in other neurodevelopmental disorders affecting a
proportion of those with disorders such as dyslexia (e.g., Ramus, Pidgeon & Frith, 2003), autism
spectrum disorder (see Mari, Castiello, Marks, Marraffa & Prior, 2003), attention deficit hyperactivity
disorder (e.g., Sergeant, Piek & Oosterlaan, 2006) and specific language impairment (see Hill, 2001).
Indeed, some have drawn a controversial, but causal link between motor and other difficulties (e.g., in
dyslexia, Stoodley, Fawcett, Nicolson & Stein). Where direct comparisons have been made to the motor
difficulties seen in DCD, these have been found to be similar (e.g., Hill, Bishop & Nimmo-Smith, 1998;
Green et al., 2002). Such findings emphasise the importance of assessing motor competence even in those
who have not been identified initially on the basis of a specific motor difficulty. Finally, a recent genetic
study in which symptoms of ADHD and DCD were compared reported a strong shared additive genetic
component between most subtypes of ADHD and DCD, highlighting the importance of identifying the
cognitive endophenotype of DCD (Martin, Piek & Hay, 2006). While some question the existence of
separable disorders, drawing on the concept of atypical brain development (e.g., Gilger & Kaplan, 2001),
such researchers are in the minority (see recommendations in Sugden, 2006). Our position is that



acceptance of DCD as a diagnostic category is invaluable for a number of reasons. First, it draws attention
to the effects of movement difficulties on children’s lives more readily than any other system of
categorisation. Second, the importance of assessing motor competence even in those who have not been
identified initially on the basis of a specific motor difficulty is now evident, and there are suggestions of a
link between motor skill and mental health in typically developing children (Pratt, 2009). Third, we are
not yet at a position where we can clearly describe the motor difficulties seen in different diagnostic
categories as being similar or different either behaviourally or at a cognitive or biological level. Finally, it
Is crucial to investigate the nature and direction of the relationship between motor and cognitive
difficulties.

Future directions

Individuals with DCD experience significant difficulties with fine and gross motor control, the planning
and execution of movement and in some cases visuospatial skill. Given the importance of movement
development, it is essential for psychologists to be aware of and continue to investigate motor
development in children and across the lifespan. Unfortunately the mechanisms and processes that may
underlie DCD have not yet been clearly elucidated. We believe that investigating the causes and
consequences of DCD across the lifespan is crucial if we are to enhance the day-to-day life experiences
and outcomes, as well as the academic and employment achievements of those with DCD. Furthermore,
we believe that psychologists are crucial in this quest. Their contributions can be widespread, and
include the development of assessment tools (and evaluation of their psychometric properties) for
diagnosis; understanding the cognitive, perceptual and motor mechanisms underlying the condition;
evaluating intervention methods; and understanding the wider issues faced by this population. As DCD
Is increasingly recognised as a lifespan disorder, it is also important not to be searching for a static
deficit. Psychologists can also contribute in this regard, with their expertise on investigating the
developmental consequences of impairment (e.g., Karmiloff-Smith, 2007), and the importance of
understanding more about early brain development and the likely contribution of this to DCD. In our
view, understanding of DCD will benefit from a more integrated approach to understanding these
deficits, with explicit links being drawn between biological, cognitive behavioural and environmental
influences (cf. Morton’s causal modelling framework, Morton 2004), within a lifespan, developmental
perspective.
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Table 1.
Diagnostic criteria for Developmental Coordination Disorder (American Psychiatric Association, 2000
p.58)

A. Performance in daily activities that require motor coordination is substantially below that expected
given the person’s chronological age and measured intelligence. This may be manifested by
marked delays in achieving motor milestones (e.g., walking, crawling, sitting), dropping things,
“clumsiness”, poor performance in sports, or poor handwriting.

B. The disturbance in Criterion A significantly interferes with academic achievement or activities of
daily living.

C. The disturbance is not due to a general medical condition (e.g., cerebral palsy, hemiplegia, or
muscular dystrophy) and does not meet criteria for a Pervasive Developmental Disorder.

D. If Mental Retardation is present, the motor difficulties are in excess of those usually associated
with it.

Box 1
Case study

Jack is 12 years old. He has been in secondary school for two terms and is already finding it hard to cope.
In spite of being of above average intelligence, his coordination difficulties are affecting his progress in
many subjects. In particular, his difficulty with handwriting is holding him back and even using his laptop
does not solve all his problems. Jack lives with his younger sister and two parents. In many respects his
early development was fairly typical. However, when he was 6 years old and had been in primary school
for one year, his parents approached their GP as they, and his teachers, were worried about certain aspects
of his development. While there was no concern about his cognitive ability, they had noticed that he was
struggling to learn many of the physical skills that most of his peers performed with ease. He was unable
to button his coat and had great difficulty controlling a pencil to draw or to form letters. He was unable to
catch a ball, ride his bike (even with stabilisers) and refused to play on the climbing frame. He rarely
participated in games, tending to sit alone on a bench most of the time. In class he appeared to be much
more easily distracted than most other children and rarely completed tasks. At home, Jack began to
display temper tantrums, unusual for a child of his age. The physical examination undertaken by Jack’s
GP failed to produce any explanation for his difficulty in acquiring movement skills. His mother’s
pregnancy and his birth had been uneventful; there had been some delays in the development of motor
milestones but there were no signs of a definite motor disorder such as cerebral palsy or muscular
dystrophy. For further investigation, the GP referred Jack for an assessment at the local Child
Development Centre, where he was seen by an educational psychologist and an occupational therapist
(OT). The results from a standardised test of motor competence (the Movement ABC, Henderson &
Sugden 1992) confirmed that he had significant movement difficulties; his scores placed him below the
5™ percentile for his age. Assessment on the WISC-R yielded a full scale IQ of 125. Results from teacher
and parent questionnaires revealed that he had some difficulties with attention, and that his teachers were
concerned about his low self esteem and lack of friends. After collation of the information gathered from
Jack’s parents, teachers, GP, OT and educational psychologist it was agreed that Jack met the criteria for
Developmental Coordination Disorder (DCD) as outlined in the entry for DCD in the Diagnostic and
Statistical Manual (DSM-1V) of the American Psychiatric Association (APA, 2000).



