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the clinical approach of the Developmental
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ABSTRACT

The developmental coordination disorder is a
common neurodevelopmental condition about
which health professionals know very little.
Consequently, children often go undiagnosed
and arerarely treated. Anupdated synthesis of the
topic is presented to provide recommendations
for the diagnosis and treatment from the
perspective of the clinician and from a public
health approach. Theories explaining motor
difficulties present in this disorder are briefly
included. Clinical features and reasons rendering
the diagnosis difficult are described as follows.
Some of the existing recommendations are
underscored and tools that could be used for
the evaluation are described. Finally, treatment
approaches for these children are determined
considering that the disorder affects not only
the child’s motor performance, but also his or
heracademic, social and emotional performance
and even his or her physical health.
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INTRODUCTION
Developmental coordination
disorder (DCD) is the term agreed on
for children considered “clumsy” or
dyspraxic, among other names, which
also includes terms derived from their
neuropsychological profile, such as
“nonverbal learning disability” and
“deficits in attention, motor control,
and perception (DAMP).”"¢ DCD
is described in the International
Classification of Diseases’ and in the
Diagnostic and Statistical Manual of
Mental Disorders (DSM-5), both used
by physicians as tools to diagnose
clinical conditions or diseases.

Children suffering from DCD have
a poor motor performance and can
have problems in the psychosocial
setting and in their physical health.
They experience significantly
increased symptoms of depression
and anxiety,” have a low perception
of self-efficacy, which is related to a
low motivation to participate in social
and physical activities.'* Additionally,
they have a higher body mass and
waist circumference, both risk factors
associated with cardiovascular disease
and type 2 diabetes.!” Besides, children
with DCD and their parents report
having a significantly worse health-
related quality of life compared to
normative data."

In terms of frequency of DCD, a
prevalence of 5-6 % is described.®This
means that, in a class of 25 students,
at least one would suffer from it.
Compared to DCD, cerebral palsy
occurs in 2 out of 1000 children, and
autism spectrum disorders in 1 out of
100.8"3 Therefore, it can be ascertained
that DCD is more common than other
disorders, yet unknown to many
health professionals.'*!® In a study,
only 41 % of pediatricians were aware
of the disease.'® In another study
conducted to determine the impact of
an educational program on improving
clinical management in children with
DCD, it was found that, at the start
of the study, 91.1 % of the doctors
were not aware of it, and only 1.6 %
considered that they would be able to
diagnose a child with this disease."”
This lack of awareness leads to many
children going undiagnosed or being
diagnosed late. In this regard, another
study reported that the average time
it took to make a diagnosis was two
and a half years after parents had
consulted about motor difficulties
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they observed in their children.'®

There has been a growing body of research on
this disorder’ and there are recommendations
for its approach.?*? Most of these articles are in
English, so it has been recommended to translate
existing information to increase knowledge
among health professionals.” The objective of this
review is to present an updated synthesis of the
disorder and provide general recommendations
for its approach from the perspective of the
clinician and from a public health approach taking
into account the different levels of prevention.

How can motor difficulties observed in the
developmental coordination disorder be
explained?

There is still no consensus about which
theory best explains how motor control and
motor learning take place.”® An appropriate
model would be the theory of dynamic systems,
which considers that movement results from
the interaction of multiple subsystems self-
organized by the individual, and in which there
is a constant interaction between the child’s
resources, the environmental context and the task
to be performed.?

There are several hypotheses about motor
difficulties present in children with DCD. One of
them is the sensory integration theory according
to which the child cannot adequately process
sensory stimuli, and therefore his or her motor
response is inappropriate to the context.” For
example, the poor visual-spatial processing
described among these children would be one of
the underlying causes of the disorder.? Another
hypothesis is that of the internal modeling deficit,
which indicates that children with DCD have
problems generating and / or monitoring a mental
representation of motor actions, thus having
significant limitations in their ability to plan and
control movement.”*

The complexity in DCD poses challenges
in attempts to understand the mechanisms
underpinning motor skills and how these
relate to organization of behavior and emotion.
Recently, a new framework was presented
to consider participatory contexts that reflect
the fluid and transactional nature of dynamic
interactions between the person, the activity and
environmental interfaces.

The challenge and importance of diagnosis
DSM-5 establishes the criteria required
for the diagnosis of DCD.*The first one is that

the acquisition and execution of coordinated
motor skills is substantially below that expected
given the individual’s chronological age and
opportunity for skill learning and use. The second
one is that this motor skill deficit significantly
and persistently interferes with activities of
daily living and has an impact on academic
productivity. The third one is that the onset of
described signs is in the early developmental
period. Finally, intellectual disability, visual
impairment and other neurological conditions
affecting movement should be ruled out.
Therefore, any child who meets the first three
criteria must be evaluated by a pediatric
neurologist, who should rule out that problems
observed are due to an alteration in the nervous
system compromising movement, such as cerebral
palsy, muscular dystrophy, among others.

This disorder is usually not recognized or
diagnosed by physicians,'*??3 because no clear
neurological signs are found at the time of the
physical examination.* The child with DCD has
difficulties with manipulative skills, when catching
and/or guiding a moving object, when performing
activities that involve balance, among others.
He or she may display poor motor performance,
which is also variable, depending on the degree of
involvement and the time when the motor task is
executed .

Parents are those who often notice that a child
has motor difficulties when compared to others
of the same age. But when uninformed health
professionals are consulted; they point out that
these children present no difficulties. Hence,
there is a tendency to think that these children
are simply floppy, which is why parents and
teachers” demands are maintained. Children
begin to feel continuously frustrated and their
self-esteem progressively decreases, because they
fail to perform motor tasks as desired. Missiuna
et al., describe a developmental trajectory in DCD
in which there are motor and game deficits in
early childhood, then difficulties in developing
self-care and peer problems in middle childhood,
and later, poor self-concept and emotional health
in late childhood and adolescence.*® In the most
favorable cases, after parents have experienced
the frustration of consulting with various
specialists, the diagnosis comes late,” because
although motor difficulties are present since early
development, most children are not diagnosed
before the age of 5, when school requirements
make the disorder evident.!

To facilitate the diagnosis of DCD, a number of
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key questions have been described for use in the
history taking process and there are suggestions
on how to guide the physical examination.'
There is also an algorithm on how to guide the
diagnostic process based on the criteria outlined
in DSM-5.2 Furthermore, it is recommended
that the diagnosis is made by a multidisciplinary
team of qualified professionals composed of,
among others, a physician and a kinesiologist or
an occupational therapist trained in the use of
standardized motor tools.”

Considering the foregoing, the following
recommendations can be inferred with regard
to the diagnostic approach to DCD. The first
one is “to educate clinicians and the community
at large to be able to identify children who are
likely to have this disorder.”!®?'The second one
is “to establish primary prevention strategies
aimed at favoring psychomotor development”
by offering opportunities for children to engage
in a variety of motor experiences enabling them
to reach their optimum potential. This could be
accomplished through public policies linked to
childhood,* which would facilitate the diagnosis
by decreasing the frequency of children with
a poor motor performance due to the lack of
sensorimotor experiences. In addition, this would
be an appropriate strategy to approach suspected
cases, so that, while the diagnostic process is in
progress, a better approach is provided, and those
cases that, in fact, do not correspond to children
with DCD are ruled out. Because of the large
amount of time children spend in schools, they
have been identified as an important setting to
enable and promote physical activity programs.>

A third recommendation is “to check whether
motor difficulties that encouraged parents to
seek consultation are present.” This evaluation
can be performed by physiotherapists and/
or occupational therapists specialized and
experienced in the use of standardized motor
development assessment tools. Of these, the most
widely used to detect DCD is the Movement
Assessment Battery for Children, second edition
(MABC-2),2 of which there is a Spanish version.*
The International Classification of Functioning,
Disability and Health, Version for Children and
Youth (CIF-IA),% instrument that shows how
motor impairments limit activities and restrict
participation of children with DCD in social
settings, could be used to examine the impact of
motor problems on activities of daily living.*

Another screening tool is the Developmental
Coordination Disorder Questionnaire, which has

also been translated and validated in Spanish,*
and is used to identify children at risk for having
this disorder. However, it should be noted that its
usefulness in children with a high neurological risk
(such as premature infants) has been questioned,
since the presence of the disorder would be
underestimated.” This may be because parents
of these children are warned that they may have
severe neurological sequelae, such as cerebral
palsy, so when seeing that their child acquires
important motor skills, such as walking, they are
unable to identify DCD motor difficulties. Those
who were extremely preterm infants, small-for-
gestational age, and those who began walking
independently at 15 months or older, among
others, are also considered at risk for DCD."

Considering the aforementioned, a fourth
recommendation would be “to carry out
secondary prevention strategies in the population
at risk of having DCD”.* These screening
activities should focus on those children most
likely to have this disorder and those with
disorders associated with frequent comorbidities.
In the case of children with attention deficit
hyperactivity disorder (ADHD), a prevalence
of DCD as high as 55 % has been described.*!
In those with a history of extreme prematurity,
prevalences of up to 42 % have been reported.*
In the case of the latter, the establishment of
neurodevelopmental follow-up programs*# has
been recommended, in which DCD assessment
could be considered among children who do not
have relevant neurological sequelae.

Treatment approach to the child with
developmental coordination disorder

The next challenge is the treatment approach,
since, even when children are diagnosed,
they often face long waiting times before
receiving the required care.* In the past, it was
thought that motor clumsiness was due to a
delay in maturation and that the child would
spontaneously overcome the problem. Todayj, it
is understood that the child would not overcome
this problem,'® and hence, it should be considered
as a chronic disorder. Despite this, functional
outcomes can be improved with appropriate
interventions, so it is recommended that all
children with DCD receive them.?

The treatment objective will be to achieve
the highest possible motor performance to
favor a greater autonomy of children in relation
to activities of daily living and their social
participation. Therefore, tertiary prevention of
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this disorder should not only focus on taking
care of motor difficulties, but also on improving
the quality of life and preventing secondary
complications, such as overweight due to the lack
of physical activity.

In general, treatments for DCD have been less
well studied than the difficulties these children
have.? With respect to the types of interventions
focused on the motor problem, traditionally,
two approaches have been described.?** The
first one relates to interventions focused on
the underlying aspects of sensory processing
and of the neuromadurative development with
the aim of normalizing and/or improving
movement. An example of this approach is
the sensory integration therapy. The second
approach involves treatments that use problem-
or task-solving processes that emphasize the
contextual factors that intervene in it with the
aim of improving children’s functionality and
participation. The ecological intervention and
the Cognitive Orientation Program to Daily
Occupational Performance (CO-OP) are part of
it. More recently, some authors have added a
multi-level approach (combining both mentioned
above)* or have classified interventions using
the CIF-IA approach.® Regarding the usefulness
of treatments, motor skills interventions have
been shown to be effective in improving motor
competence and cognitive, emotional and
psychological performance in children.* In
addition, results of another review showed that
activity-oriented and body function-oriented
interventions could have a positive effect on
motor function and skills.*

Along with the above interventions, parents
and teachers must be prepared to appropriately
meet children’s needs in family and school
contexts.*As they get older, people with DCD
can learn to use compensatory strategies and
adapt their occupations to those that have less
demand for motor coordination, strategies which
will eventually lead to a positive outcome in
adulthood.

In addition, it should be noted that many
children with DCD have comorbidities, such
as ADHD and learning and/or language
problems.?® Therefore, apart from diagnosing
and treating DCD, it is important to address
comorbidities that might be concurrent but also
consequent to the evolution of the disorder, such
as psychoemotional problems, overweight, and
others. Comorbidities can affect the quality of life
of children with DCD to a greater extent than the
motor disorder.

CONCLUSIONS

There is little information describing this
disorder in Spanish available to clinicians who
need to begin to understand it. This article
provides an updated description, explores the
topic and offers general guidance on how to
approach the disorder from a public health
standpoint. It is consistent with what Camden et
al. have pointed out in that the implementation of
clearly defined protocols would be appropriate so
that children with DCD are able to access diagnostic
and treatment options.”

The approach to DCD should include public
health strategies for primary, secondary and
tertiary prevention measures. As a primary
prevention strategy, education about the
disorder should be provided to the community
at large, but with greater emphasis on health
professions that operate in the neurological
or pediatric rehabilitation setting. Besides,
good public policies aimed at childhood offer
children the opportunity to achieve their optimal
developmental potential and reduce the number
of children with motor delay due to the lack
of sensorimotor experiences. These measures
would favor the timely diagnosis and treatment
of children with DCD.

Screening for children with DCD, as a secondary
prevention measure, should be applied to children
most likely to have this disease and to those with a
history of prematurity and / or comorbid disorders.

At the tertiary level, it should be noted that
the comprehensive rehabilitation of children with
DCD should include interventions addressing
their poor functional performance and others
reducing the impact of DCD on other areas of
children’s lives, including psychosocial aspects
and the overall physical status. A community-
based rehabilitation approach might be
appropriate to favor the inclusion of children with
DCD and to reduce health costs, remembering
that the school setting is where children mainly
spend most of their time. B
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