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Developmental co-ordination disorder is a
neurodevelopmental disorder that can affect a
child’s daily activities, social and leisure
participation, academic achievement and emotional
and psychological wellbeing. Awareness and
diagnosis by primary healthcare professionals

will help families and children by enabling timely
intervention to improve outcomes.

lifelong neurodevelopmental condition in which motor

skill performance is delayed, awkward, slow or poorly
co-ordinated to the extent that it affects everyday tasks. This
can in turn affect the individual’s academic progress, social
integration and emotional development. It typically occurs in
5 to 6% of school-aged children.! Research has shown that the
incidence of DCD is much higher in children who were born
preterm or with low birthweight and in boys.?

D evelopmental co-ordination disorder (DCD) is a potentially
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DCD is one of the most underdiagnosed developmental
conditions of childhood and one of the greatest causes of
long-term morbidity. It is often misunderstood and misdiagnosed
by health professionals, including in Australia.* Achieving an
accurate diagnosis can take two to four years for many Australian
children, resulting in parental frustration and limited under-
standing of what lies behind their child’s difficulties.*

A recent survey of 443 Australian children with movement
difficulties identified nine separate diagnostic terms that
were used when children with DCD received a diagnosis.* More
concerningly, the survey found that children with DCD were
more often diagnosed as having dyspraxia; although this
term is often used synonymously with DCD, it is not a formal
clinical diagnosis.* Such inconsistent use of terminology is
confusing for both parents and health professionals, as it may
lead to misunderstanding the cause of the child’s difficulties
and result in inappropriate treatment options. International
clinical practice guidelines recommend that alternative labels
for DCD, such as dyspraxia, should not be used.! Therefore,
promoting the consistent use of ‘developmental co-ordination
disorder’, as stated in the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5), will standardise the
approach to diagnosis and understanding of the problems
involved, which should then lead to a more comprehensive
approach to intervention.®
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Primary symptoms

According to the DSM-5, the criteria that

need to be met for a diagnosis of DCD to

be made are:

« learning and execution of
co-ordinated motor skills are below
the level expected, given the person’s
age and opportunity for learning
skills

« difficulties with motor skills
significantly interfere with activities of
daily living and affect academic or
school productivity, prevocational and
vocational activities, leisure and play

« onset occurs in the early developmental
period

« difficulties with motor skills are not
better explained by intellectual delay,
visual impairment or other
neurological conditions that affect
movement.®
Although international clinical prac-

tice guidelines recommend a diagnosis

of DCD being made when a child is over

5 years of age, a diagnosis can be made

earlier if the problem is severe and occurs

across multiple environments, such as at
home and preschool.!

Examples of the difficulties a child
may present with are shown in Figure 1.
This set of symptoms may previously have
been referred to as developmental dysp-
raxia, ‘clumsy child syndrome’, DAMP
(deficits in attention, motor control and
perceptual abilities) or perceptuomotor
dysfunction.®’

DCD does not require a history of delay
in meeting motor skill milestones for
diagnosis. Rather, children can present
with a range of fine motor difficulties
(e.g. problems with handwriting, tying
shoelaces or doing up buttons), self-care
difficulties (e.g. applying toothpaste,
brushing hair, using cutlery), gross motor
difficulties (e.g. balancing, cycling,
dancing, swimming) and planning and
organising challenges (Figure 1). DCD
is often not even considered because
these presentations are accounted for by
broader diagnostic categories (diagnostic
overshadowing).?

Secondary effects
DCD affects more than motor perfor-
mance. The evidence suggests that the
flow-on effects of the motor challenges in
DCD can include disengagement from
typical family routine activities, limited
social participation with peers and
restricted engagement in everyday activities
(Figure 1), with these becoming recurring
problems for children with DCD.>*
Larger movements, such as balance
and ball skills, are considered essential
prerequisites for children’s free play
activities and team games and will
therefore often determine whether a child
isaccepted or rejected by peers.”* If these
problems are not dealt with, the impact
can be detrimental and compound as the
young person progresses through their
education.’ In this way, DCD is similar
to other neurobiological conditions that
affect children, such as attention deficit
hyperactivity disorder (ADHD) or spe-
cific learning difficulties, as what appear
to be minor difficulties have major impli-
cations for many children in their every-
day lives, particularly during their school
Years'9,11—13

Difficulties with motor skills
significantly interfere
with activities of daily living
and affect academic or school
productivity

Both parents of children with DCD
and the children themselves report that
DCD affects a child’s social, psycholog-
ical and emotional wellbeing. Compared
with parents of children without DCD,
parents of children with DCD report
difficulties with the child’s mood, home
life and bullying. Compared with their
peers, the difficulties self-reported by
children with DCD include problems
with mood and emotions, poorer physical
and psychological wellbeing, problems
with parents and problems with home
and school life."*
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Seventy per cent of children diagnosed
with DCD will have difficulties that persist
into adolescence and adulthood.”” They
have greater difficulty with new complex
motor tasks, such aslearning to drive, and
find it more challenging to gain employ-
ment.'® Research has also shown that
adolescents with DCD have greater diffi-
culties with reading and need more aca-
demic support than those without DCD.
Children with DCD score more poorly
on final academic assessments, which has
implications for further education and
employment.”

Comorbidities associated with DCD
are the rule rather than the exception. For
example, DCD is known to be correlated
with conditions such as executive and
motor planning difficulties, learning
difficulties, ADHD and autism spectrum
disorder.® Overweight and obesity are
over-represented in children with DCD.'®

Pathophysiology and risk factors
The pathophysiology of DCD is not
well understood. Its heterogeneous pre-
sentation suggests that there are several
neurodevelopmental mechanisms asso-
ciated with the condition. The two main
hypotheses are that:

« DCD is caused by deficits in motor

imagery (mental representation

of movement), leading to deficits in

planning motor actions
« DCD is aresult of a deficit in the

relationship between perception and
action (learning how to control
movement and co-ordinate body
segments is dependent on the
correct interpretation of the sensory
experience).

Studies involving brain activation
patterns show differences of activation
loci between the brains of children with
DCD and typically developing children,
suggesting that children with DCD are
neurobiologically different to their typi-
cally developing peers. However, these
studies have been critiqued for their rigour
and small sample sizes, so more research
is required to confirm these findings.®
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Figure 1. Developmental co-ordination disorder framework for school-aged children.

There are risk factors associated with
DCD. A systematic review conducted in
2011 showed that people who had been
born with very low birthweight or very
preterm had a higher prevalence of, and
greater odds of developing, DCD than full-
term and normal birthweight children.”
Other studies have also shown more
adverse neurological outcomes for preterm
male than female infants, possibly account-
ing for the discrepant male-to-female ratio
in DCD. In a population-based study in
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China that used retrospectively collected
obstetric data to examine the relationship
between prenatal risk factors and DCD,
children with DCD were more likely to
have had complications in the antenatal
and perinatal period. Maternal age, threat-
ened miscarriage at less than 20 weeks,
physical distress during labour, preterm
birth, chronic lung disease and newborn
pathological jaundice were all found to be
independently associated with DCD in
school-aged children.®
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Identification in primary
healthcare

Identification of motor problems is best
handled in primary healthcare. However,
this advice comes with an awareness that
the earlier the presentation, the more
undifferentiated the signs can be. Hence,
although early identification is advisable,
itisalso important to consider differential
diagnoses when a preschool-aged child
presents with difficulties suggestive of
DCD. Other conditions that may need to



PAEDIATRICS CLINIC continued

Peripheral
neuromuscular
system conditions
(e.g. myotonic
dystrophy)

Central nervous
system conditions
(e.g. cerebral palsy,
posterior fossa
tumour)

The
child who is not

Autism

ADHD
and learning
disorders

Global delay

Developmental co-ordination disorder

co-ordinated

Connective
tissue diseases
(e.g. juvenile
rheumatoid
arthritis)

Storage diseases
(e.g. Gaucher
disease type 3)

Abbreviation: ADHD = attention deficit hyperactivity disorder.

Figure 2. Differential diagnoses for developmental co-ordination disorder.

be excluded are those involving the
peripheral neuromuscular system or
central nervous system, connective tissue
or storage diseases, or broader problems
such as developmental delay or autism
(Figure 2).5* DCD is most often diagnosed
in school-aged children who present with
learning difficulties.

When investigating the possibility
of DCD in a child, red flags that suggest
further assessment is indicated are shown
in Box 1. The Developmental Coordi-
nation Disorder Questionnaire (DCDQ)
is a valid clinical reporting tool for
identifying children aged 5 to 15 years
who have motor co-ordination difficulties,
and it can assist in the diagnostic process.
The DCDQ is a brief questionnaire con-
taining 15 statements about a child’s
engagement in motor skills. GPs can
provide the DCDQ to parents for them
to take home and rate their child’s skills

using a five-point rating scale and bring
it back for review at a following appoint-
ment. Total scores are calculated to pro-
vide information on whether there is an
‘indication of DCD)’, ‘suspected DCD’ or
‘probably not DCD’. The questionnaire is
available at no cost at www.dcdg.ca. For
children aged 3 to 5 years, the Little
DCDQ is available for a nominal fee.

Diagnostic process

As there are multiple dimensions to DCD,
it is recommended that the diagnostic
process include multidisciplinary assess-
ments. This often involves a paediatrician,
occupational therapist, physiotherapist
and psychologist. If there are concerns
about other developmental areas, referral
to relevant specialists, such as a speech
therapist, learning specialist or autism/
ADHD specialist, is recommended. It is
helpful if GPs are familiar with their
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1. RED FLAGS DURING ASSESSMENT
OF CHILDREN FOR DEVELOPMENTAL
CO-ORDINATION DISORDER (DCD)*

Low birthweight (<1500g)
Preterm birth (<32 weeks’ gestation)

* Small for gestational age

Postnatal exposure to steroids
* Male sex

* Not walking independently at 15 months
of age

Overweight or obese

Difficulties with attention, social
communication, spelling and reading
* Parent, teacher or caregiver report of
clumsiness or difficulties with
activities of daily living

Difficulties with fine motor tasks
(e.g. scissor use or handwriting) and
switching dominance when
completing tasks

Difficulties with gross motor tasks
(e.g. learning to ride a bike or
throwing, catching and kicking a ball)

Difficulties with academic
performance

Family history of DCD, learning disability
or attention deficit hyperactivity
disorder/attention deficit disorder

respective local health pathways and
referral processes for these specialists.
A GP’slocal HealthPathways website can
provide more information.

An algorithm to guide primary care
physicians through the assessment and
management of a child with DCD is
shown in the Flowchart.

Intervention

Whether a diagnosis of DCD is made
in early childhood or not, interventions
that tackle functional problems should
be put in place to facilitate better out-
comes.®® Research has shown that
intervention has a moderate to large
effect for children with DCD, with task-
oriented approaches generally having
the strongest evidence.?* For example,
the Cognitive Orientation to (Daily)
Occupational Performance (CO-OP)
treatment approach has strong evidence
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ASSESSMENT AND MANAGEMENT OF A CHILD WITH DCD

Patient or patient's parent/caregiver presents with longstanding concerns about
fine/gross motor function and participation in everyday or learning tasks

Assess child for DCD

|

* Check for red flags indicating need for further assessment of DCD (Box 1)

¢ |f possible, give parents DCDQ to complete for review at next appointment (use complete
DCDQ for child aged 5 to 15 years and Little DCDQ for child aged 3 to 5 years)

¢ Use appropriate screening tools for broader or other developmental concerns

\J

Refer for assessment of function
and motor skKills

¢ Occupational therapist

¢ Physiotherapist

¢ In person or via telehealth

 —

v

Review clinical information

* Consider comorbidities
and differential
diagnosis

v

Refer for other relevant assessments
¢ Cognitive assessment

¢ Language assessment

* School counsellor

¢ Academic achievement

* Psychological assessment

y

Criteria for DCD met

y

¥

Concerns about other issues -« Criteria for DCD not met

} }

Refer to paediatrician if further diagnosis required
(e.g. co-existing disorders, ADHD, ASD)

\

> Parent education <%

}

No concerns about
other issues

{

Support relevant intervention recommended by occupational therapist and/or
physiotherapist or any other assessment recommendations

Abbreviations:

ADHD = attention deficit hyperactivity disorder
ASD = autism spectrum disorder

DCD = developmental co-ordination disorder

v

Review progress

DCDQ = Developmental Coordination Disorder Questionnaire

to support its effectiveness.® This
approach actively engages the client in
cognitive strategies to find solutions to
problems. Occupational therapists are
increasingly trained in CO-OP and can
provide intervention directed at specific
family- and client-centred goals that
relate to improved functional (occupa-
tional) outcomes and reduction in core
symptoms. Physiotherapists may also be
able to provide intervention targeting
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gross motor skills more specifically.
Some recommendations and practice
tips for GPs working with families
affected by DCD are given in Box 2.
Research shows that intervention
directed towards performing everyday
tasks and social consequences is most
beneficial to families and children
affected by DCD. Social participation
was perceived by parents to be of utmost
importance.* GPs can also help parents

MAY 2021, VOLUME 22, NUMBER 5
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2021. https://medicinetoday.com.au/mt/may-2021

to better understand DCD and their
child’s problems by directing them to
resources such as the information
provided on the Australian Parenting
website (https:/raisingchildren.net.au/
guides/a-z-health-reference/development-
coordination-disorder- ded) or an infor-
mation sheet on occupational therapy
for children with DCD (www.schn.
health.nsw.gov.au/files/attachments/
ot.dcdinfosheet-schn.pdf).


https://raisingchildren.net.au/guides/a-z-health-reference/development-coordination-disorder-dcd
https://raisingchildren.net.au/guides/a-z-health-reference/development-coordination-disorder-dcd
https://raisingchildren.net.au/guides/a-z-health-reference/development-coordination-disorder-dcd
https://www.schn.health.nsw.gov.au/files/attachments/ot.dcdinfosheet-schn.pdf
https://www.schn.health.nsw.gov.au/files/attachments/ot.dcdinfosheet-schn.pdf
https://www.schn.health.nsw.gov.au/files/attachments/ot.dcdinfosheet-schn.pdf

2. RECOMMENDATIONS AND
PRACTICE TIPS FOR GPS WORKING
WITH FAMILIES AFFECTED BY
DEVELOPMENTAL CO-ORDINATION
DISORDER

* Support families to persist in finding
therapists and professional staff who
understand their child and problems

¢ Seek intervention that is family-
centred and goal-directed

* Encourage participation in routine
household activities and help families
break down activities into task
components to aid success (e.g. use
pictures to help understand the steps
of the task)

Explore alternative options or
equipment that may make tasks easier

¢ Provide repeated opportunities for
practice of activities in a stress-free
environment (e.g. with no time frame)

* Encourage individual rather than
team-based motor activities that are
likely to be more suitable (e.g. karate,
swimming, cycling)

* Encourage successful engagement in
non-motor tasks (e.g. drama,
cooking) as well as working to
improve challenging motor skills

Regularly review progress by
assessing engagement in motor
activities and everyday tasks, along
with confidence, self-esteem and
social participation

Conclusion

DCD is a neurodevelopmental disorder
that is under-recognised and under-
diagnosed. It has a significant impact on
children’s participation in everyday
activities, social and leisure participation,
academic performance and emotional and
psychological wellbeing. Without inter-
vention, many difficulties persist into
adolescence and adulthood.

Children with DCD present with a
range of difficulties, from fine and gross
motor problems tolearning and academic
difficulties. A diagnosis of DCD is typically
made after 5 years of age. Primary health
care practitioners are best placed to identify
and assess motor problems and facilitate
referral for appropriate intervention.

Research shows that providing targeted,
goal-directed intervention is effective and
that early intervention will minimise sec-
ondary emotional, psychosocial, social and
learning difficulties. M

References

1. Blank R, Barnett AL, Cairney J, et al. International
clinical practice recommendations on the definition,
diagnosis, assessment, intervention, and
psychosocial aspects of developmental coordination
disorder. Dev Med Child Neurol 2019; 61: 242-285.
2. Davis NM, Ford GW, Anderson PJ, Doyle LW,
Victorian Infant Collaborative Study Group.
Developmental coordination disorder at 8 years of
age in a regional cohort of extremely low
birthweight or very preterm infants. Dev Med Child
Neurol 2007; 49: 325-330.

3. Wilson BN, Neil K, Kamps PH, Babcock S.
Awareness and knowledge of developmental
co-ordination disorder among physicians, teachers
and parents. Child Care Health Dev 2013; 39:
296-300.

4. Licari M, Williams J; Impact for DCD Team.
National survey evaluating the impact of develop-
mental coordination disorder in Australia: summary
of results. Perth: Telethon Kids Institute; 2020.

5. American Psychiatric Association. Diagnostic
and statistical manual of mental disorders, 5th
edition (DSM-5). Washington, DC: APA; 2013.

6. Cacola P, Lage G. Developmental coordination
disorder (DCD): an overview of the condition and
research evidence. Motriz Rev Educ Fis 2019;
25(2). Epub 25 Apr 2019.

7. Zwicker JG, Missiuna C, Harris SR, Boyd LA.
Developmental coordination disorder: a review
and update. Eur J Paediatr Neurol 2012; 16:
573-581.

8. Carslaw H. Developmental coordination
disorder. InnovAiT 2011; 4: 87-90.

9. Dunford C, Missiuna C, Street E, Sibert J.
Children’s perceptions of the impact of develop-
mental coordination disorder on activities of daily
living. Br J Occup Ther 2005; 68: 207-214.

10. Iversen S, Berg K, Ellertsen B, Tgnnessen FE.
Motor coordination difficulties in a municipality
group and in a clinical sample of poor readers.
Dyslexia 2005; 11: 217-231.

11. Mandich AD, Polatajko HJ, Rodger S. Rites of
passage: understanding participation of children
with developmental coordination disorder. Hum
Mov Sci 2003; 22: 583-595.

12.Segal R, Mandich A, Polatajko H, Cook JV.
Stigma and its management: a pilot study of
parental perceptions of the experiences of children

MedicineToday

with developmental coordination disorder. Am J
Occup Ther 2002; 56: 422-428.

13.Missiuna C, Rivard L, Bartlett D. Exploring
assessment tools and the target of intervention
for children with developmental coordination
disorder. Phys Occup Ther Pediatr 2006; 26: 71-89.
14. Karras HC, Morin DN, Gill K, Izadi-Najafabadi S,
Zwicker JG. Health-related quality of life of children
with developmental coordination disorder. Res Dev
Disabil 2019; 84: 85-95.

15. Harrowell |, Hollén L, Lingam R, Emond A.
Mental health outcomes of developmental
coordination disorder in late adolescence. Dev Med
Child Neurol 2017; 59: 973-979.

16. Kirby A, Williams N, Thomas M, Hill EL. Self-
reported mood, general health, wellbeing and
employment status in adults with suspected DCD.
Res Dev Disabil 2013; 34: 1357-1364.

17. Harrowell I, Hollén L, Lingam R, Emond A. The
impact of developmental coordination disorder on
educational achievement in secondary school.
Res Dev Disabil 2018; 72: 13-22.

18. Cairney J, Hay JA, Faught BE, Hawes R.
Developmental coordination disorder and
overweight and obesity in children aged 9-14y.
Int J Obes (Lond) 2005; 29: 369-372.

19. Edwards J, Berube M, Erlandson K, et al.
Developmental coordination disorder in school-
aged children born very preterm and/or at very low
birth weight: a systematic review. J Dev Behav
Pediatr 2011; 32: 678-687.

20.Hua J, Gu G, Jiang P, Zhang L, Zhu L, Meng W.
The prenatal, perinatal and neonatal risk factors
for children’s developmental coordination disorder:
a population study in mainland China. Res Dev
Disabil 2014; 35: 619-625.

21. Harris SR, Mickelson ECR, Zwicker JG.
Diagnosis and management of developmental
coordination disorder. CMAJ 2015; 187: 659-665.
22. Miyahara M, Hillier SL, Pridham L, Nakagawa S.
Task-oriented interventions for children with
developmental co-ordination disorder. Cochrane
Database Syst Rev 2017; (7): CD010914.

23. Smits-Engelsman B, Vincon S, Blank R,
Quadrado VH, Polatajko H, Wilson PH. Evaluating
the evidence for motor-based interventions in
developmental coordination disorder: a systematic
review and meta-analysis. Res Dev Disabil 2018;
74: 72-102.

24.Novak |, Honan |. Effectiveness of paediatric
occupational therapy for children with disabilities: a
systematic review. Aust Occup Ther J 2019; 66:
258-273.

COMPETING INTERESTS: None.

MAY 2021, VOLUME 22, NUMBER 5 43

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2021. https://medicinetoday.com.au/mt/may-2021





