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Abstract

The most widely internationally term used to describe children with coordination difficulties is development coordination
disorder (DCD). Developmental coordination disorder is usually first recognized when a child fails to reach such normal
developmental milestones as walking or beginning to dress him- or herself and is diagnosed when children do not develop
normal motor coordination (coordination of movements involving the voluntary muscles). The aim of this review is to find out;
the impact of development coordination disorder in children, overleaping of DCD with other conditions and finally identification
and classification of children with DCD. Children with DCD are a heterogeneous group. Any given child may present with a
variety of different problems. Developmental coordination disorder (DCD) is obvious when there is a marked impairment in the
performance of motor skills in children. For a child with DCD, motor skills are very difficult and require more effort. The
diagnosis of developmental coordination disorder is most commonly made when the child's parents or teachers notice that he
or she is lagging behind peers in learning motor skills, or having learning problems in school. Identification of coordination
motor difficulties (skills) is an important phase when observing children for possible development coordination disorder. These
are: poor kinaesthetic acuity, poor visual perception, poor static balance and postural control, loss of information from visual-
spatial short-term or working memory, poor attentional control, reduced strength and enhanced co-activation of muscles, slow
movement preparation, enhanced spatial and temporal variability and, finally, slow feedback processing

Keywords: children, DCD, overlap, classification

1. Introduction

Developmental coordination disorder is usually first recognized when a child fails to reach such normal developmental
milestones as walking or beginning to dress him- or herself and is diagnosed when children do not develop normal motor
coordination (coordination of movements involving the voluntary muscles). The symptoms of developmental coordination
disorder vary greatly from child to child. Delays in motor development in young children such as sitting, crawling and
walking and difficulties in self-dressing and eating may be seen.

Balance problems, clumsiness, frequent fallings and injuries may occur in pre-school periods and also
incompetence in cycling, throwing and catching a ball, and difficulties in jumping and balance can be seen (Cousins and
Smyth, 2003; Missiuna 2002).

The general characteristic is that the child has abnormal development of one or more types of motor skills when
the child's age and intelligence quotient (IQ) are taken into account. It appears from the literature that the lower age limit
of children with DCD is currently 6 years of age (Geuze et al., 2001). However, when interviewing parents of children with
DCD about the natural history of their child's motor coordination problems most report these to have been present
already before the child entered school (Pless et al., 2001).

Children who have developmental coordination disorder have often developed normally in all other ways.
Developmental Coordination Disorder is a motor skill disorder that interferes with children's ability to perform many tasks
that are required each and every day and is present mostly as impairment in locomotor, manual, and sporting skills
(Wilson & McKenzie, 1998). The disorder can, however, lead to social or academic problems for children. Deficiency in
motor planning, poor motor coordination, and lack of the process in tactile, proprioceptive and kinesthetic inputs are
common problems in children with DCD and they demonstrate a heavy reliance on visual feedback to guide task
performance (Henderson et al., 1992; Smyth 1994). It is taught that, space visualization, position in space, space
visualization and design copying parameters are affected adversely because of that reason. The aim of this review is to
find out; the impact of development coordination disorder in children, overleaping of DCD with other conditions and finally
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identification and classification of children with DCD,

2.  Methods

Regarding the procedure of finding out the literature for this review, it was used a procedure with most of databases used
in the field of research

2.1 Searching resources

Experts in the field of development coordination disorder in children and adolescents were contacted with a view to
seeking additional references.

2.2 Electronic searches

The search strategy was developed to be inclusive and rigorous for conducting a comprehensive search of the literature
regarding development coordination disorder in children. The following databases were searched; JSTOR, Google
Scholar, MEDLINE and INSPIRE. There was no exclusion regarding the age of children in this electronic database
search.

3. Results
3.1 Impact of DCD in children

Children with DCD are a heterogeneous group. Any given child may present with a variety of different problems.
Developmental coordination disorder (DCD) is obvious when there is a marked impairment in the performance of motor
skills in children. For a child with DCD, motor skills are very difficult and require more effort. The child may appear to
avoid, particular activities, especially those which require a physical response, may avoid socializing with peers,
particularly in physical education class or on the playground.

Comparable to their peers these difficulties have a significant impact on children’s lives and their families and affect
them both at home and in school.

As a consequence of these difficulties, and without adequate support and/or specific intervention within the family,
school and work environments, an individual with DCD will be placed at a significant disadvantage and many children
come to be expecting failure; their lower self-confidence can weaken their social and physical performance and at this
children associated social and emotional problems are also common, including low self-esteem and social isolation.

Results from a study of Sigurdsson et al., (2002) show that, children with DCD have been shown to be more likely
to have a higher rate of health problems than children in the general population.

It has been theorize that children with development coordination disorder may be at a risk factor for overweight and
obesity problem (Cairney et al., 2005) because they have been found to be less likely to participate in physical activities
(Bouffard et al., 1996). A study by Osika and Montgomery (2008), showed an increased risk of overweight or obesity over
time among children with coordination problems. Findings from a study of (Cairney et al., 2010) demonstrate that children
with possible developmental coordination disorder were at greater risk of overweight and obesity than children without the
disorder. Results show that this risk did not diminish over the study period and concluded that developmental
coordination disorder was associated not only with social, academic and emotional and behavioural problems, but also
with an important risk factor for cardiovascular disease and other disease.

Missiuna in a study of 2003 describes the reasons why children have motor coordination difficulties, are awkward
in movement, and have difficulty learning and performing new motor tasks, constructing an “action plan system” and
explaining four possibilities:

Firstly that the child may experience difficulty interpreting and integrating the information that is being received
from different senses, having difficulty choosing the type of motor action that is appropriate for that situation, having
difficulty forming a plan of action in the correct sequence, and finally the message that is sent to the muscles must specify
the speed, force, direction and distance that they are to be moved.

There are no known causes of developmental coordination disorder. There are, however, various theories about its
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possible causes. Some theories attribute the disorder to biological causes.
3.2 Overlapping of DCD with other conditions

A few population-based studies have adequately controlled for confounding factors on assessment and evaluation of
children with development coordination disorder, even though there is extensive literature (Kaplan et al., 2001; Hill 2001;
Mari et al., 2003) describing the overlap between DCD and conditions such as attention-deficit/hyperactivity disorder,
specific-language impairment (SLI), autism spectrum disorder (ASD), and dyslexia in clinic-based samples. There has
been an enormous increase in the number of studies evaluating the overlap of development syndromes or disorders in
children and adults

Results from different studies (Pitcher et al., 2003; Kaplan et al., 1997; Rasta and Eliot 1999) have shown an
overlap of DCD with other neurodevelopment disorders and an overlap with other conditions have recently been
published (Green and Baird 2005; Adib et al., 2005). Two studies from Kirby et al (2005); O’'Hare and Khalid (2002), have
both shown an association between motor difficulties and joint hypermobility syndrome while Green et al (2002) in their
study highlighted the widespread prevalence of motor impairment in developmental disorders.

High levels of overlap of DCD with other developmental disorders are shown from a number of researchers
including: ADHD, Dyslexia and ASD (Pitcher et al, 2003; Rasta and Eliot, 1999; Kaplan et al, 1997); reading, attention
and motor deficits (Kooistra et al, 2005); social and emotional and behaviour, anxiety, and depression (Sigurdsson et al,
2002); speech and language impairment (Hill, 1998); and social and communication impairment (Taylor et al, 2004).

Data from a research of Kaplan et al (1997) studying Canadian population has revealed that about of 23% of
children showed signs of DCD, 8% met criteria for ADHD, and 19% were categorised as dyslexic. Nearly 25% of the
affected children were found to have all three, while 10% had both ADHD and DCD, and 22% had dyslexia and DCD.

3.3 Identification and classification of children with DCD

Diagnosis of development coordination disorder is difficult in the first year of life, but during the child growing process,
while increasing motor skills performance of the child becomes more obvious to identify this disorder. The diagnosis of
developmental coordination disorder is most commonly made when the child's parents or teachers notice that he or she
is lagging behind peers in learning motor skills, or having learning problems in school.

Identification of coordination motor difficulties (skills) is an important phase when observing children for possible
development coordination disorder. These are: poor kinaesthetic acuity, poor visual perception, poor static balance and
postural control, loss of information from visual-spatial short-term or working memory, poor attentional control, reduced
strength and enhanced co-activation of muscles, slow movement preparation, enhanced spatial and temporal variability
and, finally, slow feedback processing (Geuze, 2005).

The phase mention together with information from parents represents a significant part of the identification of
children with DCD. The information from parent of children with DCD (Pless et al., 2001) represent more functional
activities of daily living such as a child’s quality of performance during play, sport, locomotion, meals and dressing at
preschool age. Which (combination of) signs when present at preschool age will lead to DCD is currently not known.
Moreover, ways of assessing these signs reliably in early childhood is still a major challenge.

Still a number of issues surrounding the identification and definitions such as cut off points for diagnosis, who
undertakes the assessment, and what type of instruments are used, surround the scientific research family. The types of
motor impairment that lead to a diagnosis of developmental coordination disorder are somewhat vague, as the disorder
has different symptoms in different children. There are many ways in which this kind of motor coordination problem can
manifest itself, all of which may serve as criteria for a diagnosis of developmental coordination disorder. The core of the
diagnosis rests on the child's being abnormally of DCD. To make this determination, the child's motor coordination must
be compared to that of other children of a similar age and intelligence level.

4. Discussion

The most widely internationally term used to describe children with coordination difficulties is development coordination
disorder (DCD). Developmental coordination disorder is usually first recognized when a child fails to reach such normal
developmental milestones as walking or beginning to dress him- or herself and is diagnosed when children do not
develop normal motor coordination (coordination of movements involving the voluntary muscles). The symptoms of
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developmental coordination disorder vary greatly from child to child. Children who have developmental coordination
disorder have often developed normally in all other ways. In early school years DCD is strongly associated with
subsequent identification of academic difficulties and psychological problems (Losse et al., 1991; Cantell et al., 1994).
Characteristics of the disorder include difficulties with gross (whole body) and fine motor (using hands) skills, which may
be apparent in locomotion, agility, manual dexterity, complex skills (ball games, etc), that could have significant negative
effects on their ability to participate fully in the daily activities of home, school, and play as well as their social and
psychological well-being (Polatajko & Cantin, 2006). Results and conclusion from the consensus statement (Polatajko
and Missiuna, 1995) showed that people with DCD display qualitative differences in movement that differentiate them
from their peers without development coordination disorder. These qualitative differences change with maturity as they
grow, but they tend to continue throughout life in some form.

The child with development coordination disorder may appear to avoid particular activities, especially those which
require a physical response, may avoid socializing with peers, particularly in physical education class or on the
playground. Comparable to their peers these difficulties have a significant impact on children’s lives and their families and
affect them both at home and in school. A study by Osika and Montgomery (2008), showed an increased risk of
overweight or obesity over time among children with coordination problems. Findings from a study of (Cairney et al.,
2010) demonstrate that children with possible developmental coordination disorder were at greater risk of overweight and
obesity than children without the disorder.

No treatments are known to work for all cases of developmental coordination disorder. Many children can be
effectively helped in special education settings to work more intensively on such academic problems as letter formation.
For other children, physical education classes designed to improve general motor coordination, with emphasis on skills
the child can use in playing with peers, can be very successful. Any kind of physical training that allows the child to safely
practice motor skills and motor control may be helpful.

In conclusion not a few events show that teachers do not want to have children with disabilities/ disorder in their
classrooms. Reasons that the teachers raise in these situations relate to the fact that they feel unprepared for such a job,
do not have conditions, and finally do not have knowledge/ information about identification of the different condition that
children may have.
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