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The Case: A 7-year-old boy is brought
to your office by his mother at the urg-
ing of his school. Although he reads ex-
tremely well and seems to understand
material that is taught, he has great
difficulty producing written work, initi-
ating and finishing tasks and partici-
pating in gym class. He has trouble sit-
ting still, often bumps into things and
other people, and his behaviour is in-
terfering with his academic progress.
Socially he is isolated, especially on the
school playground, where he avoids
physical activity. After educational test-
ing, the learning resource teacher con-
cludes that there is no evidence of a
learning disability. The patient appears
to be a healthy, communicative boy
who slouches noticeably in his chair.
His mother is teary and anxious when
describing his continuing difficulties.

What is your differential diagnosis?
How would you assess this child?

Motor coordination problems in other-
wise healthy children of normal intelli-
gence are common. Such children are
often noted by parents, caregivers and
teachers to have problems with daily
tasks such as dressing themselves, to
trip when they run, to spill things fre-
quently and to have messy handwriting
and drawing. They may be labelled as
“clumsy,” “awkward” and “lazy.” Re-
search has shown that children with
these motor coordination problems of-
ten end up with serious academic and
social impairments and problems with
self-esteem. Developmental coordina-
tion disorder (DCD) is the term used
when a child’s delayed motor skill devel-
opment affects his or her ability to per-
form age-appropriate daily activities
(Box 1).

A total of 5%–6% of children meet
the criteria for DCD.1 This means that,

on average, at least 1 child in every pri-
mary school classroom is affected.
Children with DCD are more likely
than their peers to experience learning,
emotional and behavioural problems
(including learning disabilities, anxiety
and attention-deficit hyperactivity
disorder). Further, the deficits of DCD
usually persist through adolescence
and into adulthood. Early recognition
of the condition by primary care
providers may reduce its ultimate aca-
demic, emotional and behavioural
impact.

Epidemiology and natural history

DCD is commonly diagnosed after age
5, when minor motor problems (often
noted when the child was young) are
highlighted by the structured demands
of a school environment.2 The ratio of
boys to girls varies from 2:1 to 5:1, de-
pending on the group studied. The
cause of DCD is poorly understood,
since the results of genetic studies, im-

aging tests and other laboratory investi-
gations are all inconclusive.

Children with DCD may appear to be
inattentive because they have difficulty
stabilizing their bodies and joints, so
they look restless. They may also actively
avoid tasks that require motor skills and
become anxious in social situations.
DCD and attention-deficit hyperactivity
disorder frequently occur together, but
the contribution of the motor difficulties
to children’s academic and social prob-
lems is often overlooked.

Although the pathophysiology is un-
known, affected children appear to have
underlying difficulties in motor plan-
ning (planning movements such as sit-
ting down on a chair or figuring out how
to jump), the timing and amount of
force needed during movement (e.g.,
using too much or too little force to pick
things up, being late reaching to catch a
ball), and the integration of information
from sensory and motor systems (e.g.,
relying heavily on visual information to
climb stairs or fasten buttons).3 Chil-
dren may also show poor balance, slow
reaction and movement times, and diffi-
culty executing fine motor skills needed
for performing self-care activities, hand-
writing and drawing.2

The natural history of DCD is of con-
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Why every office needs a tennis ball: 

a new approach to assessing the clumsy child

Teaching Case Report

Box 1: Diagnostic criteria for developmental coordination disorder1

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  

• 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 

Note: For a comprehensive review of the examination of clumsiness in children, please refer to the 
article by Hamilton.2

    



cern, not because of the motor coordina-
tion problem itself but because of its im-
pact on everyday activities and partici-
pation. Parents express concern about
coordination difficulties when the child
is young, but by early school age, these
concerns are more evident as problems
with self-care and academic activities. By
the end of elementary school, social iso-
lation, poor self-image and victimization
are evident. Physical health concerns
(childhood obesity and reduced physical
fitness) and mental health problems
(anxiety and depression) are commonly
noted by early adolescence (Fig. 1).

Screening

Annual health examinations are ideal
times to screen for DCD. Parents can be
asked to complete a self-administered

questionnaire (see example in Appendix
1, available at www.cmaj.ca/cgi/content
/full/175/5/471/DC1), or the physician
can conduct a structured interview, lis-
tening for difficulties commonly associ-
ated with DCD. In addition, the physi-
cian can assess the child using simple
screening activities administered in his
or her office (see Appendix 2, available at
www.cmaj.ca/cgi/content/full/175/5/471
/DC1). Children with symptoms or signs
of a motor coordination disorder require
further evaluation.

An assessment that takes into ac-
count the differential diagnosis of DCD
(Box 2) is necessary, since DCD is a di-
agnosis of exclusion. Elements of the
child’s history, physical examination
and laboratory test profile that would
make alternate diagnoses more likely
are indicated.

Referral and treatment

Early referral to an occupational thera-
pist or pediatric multidisciplinary team
can help confirm the diagnosis and rule
out comorbid conditions such as speech
or language difficulties, attentional
problems, learning difficulties and men-
tal health problems. This type of team
can also help devise early management
plans that may improve the child’s de-
velopmental outcomes. Successful treat-
ment approaches involve various allied
health professionals, and the child’s
parents, physician and teachers.2,3

Armed with a diagnosis of DCD, par-
ents are in a position to advocate for their
child and to adapt their child’s environ-
ment to encourage independence and
self-esteem. Children with DCD lack
confidence in situations where motor
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Behavioural 
• Avoids active play and fine motor 

activities 
• Dislikes sports and active recreation 
• Is frustrated and avoids tasks 

 Emotional 
• Self-deprecating comments
• Decreased self-esteem 
• Poor perceived competence 
• Anxious, depressed, withdrawn 

Delays in fine and gross motor skills; 
late riding tricycle; cannot catch or 
throw ball with accuracy; cannot ride 
bicycle; difficulty jumping or 
skipping; decreased fitness 

Difficulty using utensils; needs
help dressing and grooming; 
cannot tie shoes or do zippers 
and buttons; messy eater, 
cannot cut meat 

Awkward pencil grasp; difficulty 
completing written work; gap between 
verbal ability and performance on 
evaluations; frustration with writing 
and homework 

Limited participation in sports and 
extracurricular activities; tends to watch 
instead of participating; victimization/ 
bullying; social Isolation 

Age, yr

Fig. 1: Concerns typically noted by parents of children with developmental coordination disorder at different ages.



skills are required. Simple changes such
as Velcro fasteners instead of buttons
and laces can speed up dressing. Physi-
cal activities that naturally incorporate
repetition and a constant environment,
such as swimming, can be encouraged
rather than team games. Teachers can
reduce a child’s stress and encourage ac-
ademic progress by “matching” the
child’s abilities to the task. For example,
reducing writing requirements, giving
more time to complete tasks and encour-
aging different roles in physical educa-
tion class can be helpful.4 Resources
containing teaching tips and strategies
for parents and educators can be found
at the CanChild Centre for Childhood
Disability Research (www.canchild.ca).

The case revisited

Physical examination reveals that the
patient has normal hearing and vision,

is slightly overweight and has low mus-
cle tone (slouches and has unstable
posture in sitting and standing posi-
tions). Administration of the screening
activities shows that the boy’s one-
legged balance is poor. His pencil grasp
is awkward, he uses excessive pressure,
and his printing is slow. His sitting pos-
ture at the desk is “floppy” and he props
his head upright by leaning on his other
hand. The patient is unable to bounce
and catch a tennis ball (see video clip,
available at www.cmaj.ca/cgi/content
/full/175/5/471/DC2).

In the parent questionnaire, the
mother indicates that her son has great
difficulty with many motor-based activi-
ties, is slow to learn new motor skills
and becomes easily frustrated. Further
questions about his disruptive behav-
iour in the classroom reveal that he mis-
behaves only when written work is re-
quired; he is not otherwise inattentive.

DCD is diagnosed. The physician
provides the boy’s parents with a vari-
ety of educational materials and sug-
gests a referral to an occupational ther-
apist and a review in 3 months.
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ADDITIONAL RESOURCES
• CanChild Centre for Childhood Disability Research

(www.canchild.ca): educational material for par-
ents, teachers, service providers and members of
the community available free

• DCD PACK — Physician Allied Health Collabora-
tion Kit (www.dcdpack.ca [enter “dcdpack” as
username and “dcdchild” as password]): educa-
tional material for primary care physicians

Box 2: Differential diagnosis of developmental coordination disorder (DCD) 

The physician should systematically establish the presence or absence of other 
disorders that can be associated with motor incoordination, including: 

• Genetic disorder (e.g., Down syndrome) 

• Neurologic disorder (e.g., cerebral palsy)  

• Degenerative condition (e.g., Duchenne’s muscular dystrophy, brain tumour) 

• Musculoskeletal disorder (e.g., Legg–Perthes disease) 

• Physical impairment (e.g., impaired visual acuity) 

• Cognitive impairment (e.g., developmental delay)  

• Pervasive developmental disorder (e.g., autism)  

• Injury (e.g., traumatic brain injury)  

• Environmental contaminant (e.g., lead, pesticides) 

If any of the following are present, the coordination difficulties are probably 
not DCD: 

• History of recent head injury or trauma 

• History of deterioration (child has “lost” motor skills that he or she used to 
have) 

• History of headaches, eye pain, blurred vision 

• History of global developmental delays 

• Increased muscle tone, fluctuating tone or significant hypotonia 

• Asymmetry of tone or strength 

• Musculoskeletal abnormality 

• Neurocutaneous lesion 

• Avoidance of eye contact, unwilling to engage socially 

• Gowers’ sign (difficulty rising to a standing position) 

• Ataxia, dysarthria 

• Absence of deep tendon reflexes 

• Dysmorphic features 

• Visual impairment (untreated) 




