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Abstract

Developmental coordination disorder (DCD) is a neurodevelopmental condition that affects 5% 
to 6% of school-aged children. DCD can significantly impact early development and life-long func-
tioning. Evidence supports promising interventions for DCD, but the disorder continues to be under-
recognized and under-diagnosed. Paediatricians play an important role in the identification and 
management of DCD. This practice point, with accompanying tables, assists and supports paediatri-
cians in diagnosing and managing uncomplicated cases of DCD.
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BACKGROUND
Developmental coordination disorder (DCD) is a common neu-
rodevelopmental disorder characterized by difficulties with lear-
ning gross or fine motor skills, leading to functional impairment 
in academic achievement or activities of daily living. A diagnosis 
of DCD can only be confirmed when motor difficulties are not the 
result of a medical condition or disease, such as cerebral palsy (CP) 
or visual impairment, yet the individual has low scores on standar-
dized motor testing and a history of motor problems from the early 
developmental period (1). A recent survey of paediatricians in the 
Canadian Paediatric Society (n=152) found that most reported 
having little knowledge of DCD diagnostic criteria, with 86% 
being unaware of the international guidelines for DCD (Kubow 
and Zwicker, unpublished data). 

This practice point defines DCD, describes the diagnosis and 
management of uncomplicated cases, discusses differential dia-
gnoses, and indicates when further investigations or referrals 
are needed.

DCD impacts early development significantly, often with life-
long impacts on social functioning, physical and mental health, 
academic and vocational success, and health-related quality of 
life (2,3). Evidence supports promising rehabilitation interven-
tions for DCD and, thus, it is important that paediatricians are 
equipped to recognize and diagnose DCD as early as possible. 
Table 1 describes the four diagnostic criteria that must be met 
for a DCD diagnosis (4), along with recommended assessment 
tools (2). The presentation of DCD varies among individuals, 
such that fine, gross, and oral motor systems may not all be 
affected, or are affected to varying degrees.

RISK FACTORS AND ASSOCIATED 
CO-OCCURRING CONDITIONS 
DCD prevalence is higher in males than in females (2:1 to 
7:1) (4). Preterm birth is a significant risk factor (7), with the 
odds of DCD increasing with decreasing gestational age (GA) 
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(8). Common co-occurring conditions associated with DCD 
include attention-deficit hyperactivity disorder (ADHD), 
autism spectrum disorder (ASD), specific learning disabilities, 
and language impairments (9,10). Children with DCD are also 
more likely to have symptoms of anxiety and depression (1,2).

THE PAEDIATRICIAN’S ROLE IN 
DIAGNOSIS
While diagnosing DCD requires a team approach, physicians 
have an integral role as the only health care professionals who 
can evaluate Criterion D (4). Paediatricians should (ideally) 
have results for Criteria A (motor skill testing), B (impact on 
function), and C (symptom onset in early development) to 
integrate at the time of the consultation. Even after completing 
the consultation and receiving the motor testing results from an 
occupational or physical therapist, many physicians report dis-
comfort in making a diagnosis of DCD (11). To help bridge this 
gap, a DCD Toolkit for Pediatricians—a free online resource—
was developed to summarize the evidence for diagnosis (10).

To make a diagnosis of DCD, a child’s motor skill deficits 
cannot be better explained by an underlying neurological or 
medical condition affecting movement, visual or vestibular 
impairments, or motor skills commensurate with an intellectual 
disability. The paediatrician’s consult is key for ruling out medi-
cal conditions that might better explain a child’s motor deficits. 
For children with mild intellectual disability, an additional 

diagnosis of DCD can be made when motor skills are found on 
assessment to fall below a child’s cognitive ability. This uncom-
mon scenario often requires additional assessment by a child 
psychologist. 

After completing a standard medical and developmental 
history targeting symptoms of DCD (Criteria B and C), the 
physician conducts a physical and neurological examination to 
assess both ‘soft’ and ‘hard’ neurological signs (Criterion D). 
Soft signs are nonspecific markers of performance difference 
when a child executes motor tasks that persist beyond a typical 
age range but do not necessarily indicate an underlying etio-
logy. Soft signs fade in most children by age 6 but may persist 
in children with DCD (12). They include overflow movements 
(e.g., hand posturing when walking on heels or toes), mirror 
movements (e.g., one hand ‘copying’ the other when imitating a 
finger pattern), or finger agnosia (e.g., visual monitoring to copy 
a finger pattern when proprioceptive feedback is insufficient). 
Children with DCD may struggle with coordination (e.g., 
during the finger-nose test and rapid alternating movement), 
but other cerebellar findings, such as Romberg testing, should 
be negative. 

In contrast, hard neurological signs, such as hypertonia or 
hypotonia, abnormal reflexes, or cerebellar signs (e.g., ataxia) 
are suggestive of nervous system pathology and require further 
diagnostic workup. Specifically, the presence of hyperreflexia, 
spasticity, asymmetry on neurological exam, or upper motor 
neuron signs raises a question of CNS involvement as seen in 

Table 1. Diagnostic criteria for developmental coordination disorder

DSM-5 diagnostic criteria How is this criterion assessed?

A.  Acquisition and execution of coordinated motor skills are  
substantially below expectations for a child’s chronological age 
and opportunities for motor skill learning. Difficulties may in-
clude ‘clumsy’, slow, or inaccurate motor skill performance (e.g., 
when catching an object, using scissors, handwriting, bike riding, 
or participating in sports). 

An occupational or physical therapist administers a stand-
ardized motor assessment, usually the Movement Assess-
ment Battery for Children-2 (MABC-2)(5)* 

B.  Motor skills deficit significantly and persistently interferes  
with activities of daily living appropriate for age, and impacts  
school work, prevocational and vocational activities, leisure, and 
play. 

In addition to history-taking, parent questionnaires such as 
the DCDQ (5–15 years) or Little DCDQ (3–4 years) (6) 
can help determine the functional impact of motor diffi-
culties. Scores are interpreted as ‘indicative of DCD’, ‘sus-
pect DCD’, or ‘probably not DCD’.

C.  Onset of symptoms in the early developmental period. Conduct developmental history. Motor milestones are often 
attained by the age expected, but listen for difficulty in 
learning motor skills. 

D.  Motor skills deficit is not better explained by intellectual  
disability, visual impairment, or a neurological condition  
affecting movement (e.g., cerebral palsy, muscular dystrophy).

Ensure that vision has been assessed. Conduct a neurolog-
ical exam. Standardized IQ testing by a psychologist is re-
quired in some cases (1). 

Adapted with permission from reference (2).
*MABC-2 total score ≤16th percentile may be indicative of DCD (≥6 years). However, a child of this age scoring ≤5th percentile on one of 

the sub-domains (e.g., manual dexterity, balance), regardless of the total score, also meets Criterion A (1,10). For children ages 3–5 years old, an 
MABC-2 total score of ≤5th percentile is required to meet Criterion A, with two assessments administered at least 3 months apart (1,10).
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CP or traumatic brain injury. A  neurocutaneous examination 
may be required to rule out neurofibromatosis 1 or tuberous 
sclerosis. It is not uncommon to find low normal tone in child-
ren with DCD, and a 4 or 5 strength rating, but true hypotonia, 
hyperreflexia, or muscle weakness warrants further evaluation. 
Table 2 outlines key elements of the physical exam when asses-
sing for possible DCD. 

Children with DCD can have joint hypermobility, especially 
in the small joints of the hands and feet. However, joint pain 
is not associated with DCD and this finding raises concern for 
Ehler’s Danlos syndrome (13,14), joint hypermobility syn-
drome, or arthritis. Less commonly, progressive restriction in 
activity could reflect an autoimmune process or, rarely, a tethe-
red spinal cord. One common sequela of DCD is obesity, as 
children become less active due to motor challenges (15). 

During the neurological exam, the child may act silly, say 
they are tired, or resist doing motor tasks. Such behaviours may 

indicate motor difficulties. Observing the child who is challen-
ged in dressing and undressing, tying shoelaces, or who has dif-
ficulty getting on and off the examining bed may indicate motor 
impairment. A cranial nerve exam and history (i.e., for oromo-
tor difficulties such as excessive drooling, difficulty chewing or 
swallowing, or motor speech problems) may indicate a CP ver-
sus DCD profile.

Atypical findings based on history, physical examination, and 
behavioural observation can generally be grouped into three 
categories: neurological, genetic, and musculoskeletal. Table 3 
outlines common medical conditions to rule out when consi-
dering a DCD diagnosis. Investigations may include assessing 
hearing and vision, creatine phosphokinase, metabolic investi-
gations, thyroid function, peripheral nerve conduction, and/or 
neuroimaging (e.g., cranial MRI), depending on the neurologi-
cal exam findings. When concerns arise regarding an underlying 
genetic disorder, consider chromosomal microarray, karyotype, 
or fragile X testing, with possible referral to a neurologist or 
geneticist. Evaluate for common co-occurring conditions, such 
as ADHD, specific learning disorders, anxiety, or depression, 
which require further management or involvement of mental 
health supports (16). 

While both CP and DCD are disorders of movement, cur-
rent evidence suggests that the disorders are separate entities 
and present differently on neurological exam (17). See the CPS 
practice point entitled Comprehensive care of the ambulatory 
child with CP GMFCS I and II.

Table 2. Physical and neurological exam for DCD

General exam
 Growth 
 Dysmorphology
 Neurocutaneous examination, skin elasticity
Musculoskeletal exam
 Joint hypermobility
 Joint swelling
 Joint pain
 Posture
 Spine exam, sacral dimple
Neurological exam
 Cranial nerves
 Tone (low normal tone*)
 Strength
 Deep tendon reflexes
  Upper motor neuron signs: plantar reflex, clonus, adductor 

reflex
 Coordination: finger-nose*, rapid alternating movements*
 Romberg test
 Static balance: single foot balance ≥30 seconds* 
 Dynamic balance: jumping on one foot*
 Stair climbing*
  Gait: walking, running*, toe-walking, heel-walking, forward 

and backward tandem*
  Minor neurological signs (13): visual monitoring*, mirror 

movement*, finger agnosia* during imitative finger move-
ments

 Presence or absence of overflow movements*

DCD Developmental coordination disorder.
*Children with DCD often show one or more of these signs or have 

difficulties with these tasks (13).

Table 3. Common differential diagnoses for DCD

Neurological
 Cerebral palsy (GMFCS I)
 Muscular or myotonic dystrophy
 Peripheral neuropathy
 Traumatic brain injury with new onset 

motor impairment 
 Neurocutaneous conditions 
 Arnold-Chiari malformation
 Tethered spinal cord
Musculoskeletal
 Joint hypermobility syndrome
 Ehlers-Danlos syndrome (14) 
 Juvenile arthritis
Genetic
 Microdeletion/microduplication syndromes 
 Neurofibromatosis 1
 Tuberous sclerosis
 Sotos syndrome  
 Fragile X syndrome

DCD Developmental coordination disorder.

Paediatrics & Child Health, 2021, Vol. 26, No. 6 377

https://www.cps.ca/en/documents/position/comprehensive-care-of-the-ambulatory-child-with-cerebral-palsy-gmfcs-i-and-ii-a-canadian-perspective
https://www.cps.ca/en/documents/position/comprehensive-care-of-the-ambulatory-child-with-cerebral-palsy-gmfcs-i-and-ii-a-canadian-perspective


MANAGEMENT
Key steps in the medical management of DCD include diagno-
sing and demystifying the condition, identifying and addressing 
common co-occurring conditions (e.g., ADHD, learning disor-
ders), and ongoing monitoring for secondary consequences of 
the disorder (e.g., sedentary behaviour, overweight or obesity, 
poor self-esteem, and mental health).

Additional management involves referral to a paediatric occupa-
tional or physical therapist to provide practical recommendations 
to support the child’s successful participation in home, school, and 
community activities. Direct intervention may also be required. 
Evidence favours task-specific interventions, such as the ‘Cognitive 
Orientation to Occupational Performance’ (CO-OP) approach 
over sensory-based interventions (1). Encourage participation in 
individual-based and noncompetitive sports, such as tae kwon doe 
or swimming. Families should be directed to evidence-based and 
supportive resources (e.g., the CanChild website). 
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developmental-coordination-disorder 

Acknowledgments

Special thanks to Drs. Rhea D’Costa, Sabrina Eliason, Jane Gloor, 
Anne Kawamura, Amber Makino, Jennifer McLean, Scott McLeod, 
and Angelina Orsino for their contributions to this practice point.  
This practice point has been reviewed by the Community Paediatrics 
and Mental Health and Developmental Disabilities Committees of the 
Canadian Paediatric Society.

Funding: No funding to declare for this manuscript. 

Potential Conflicts of Interest: JGZ is funded by the Michael Smith 
Foundation for Health Research, Canadian Child Health Clinician 

Scientist Program, B.C. Children’s Hospital Research Institute, Sunny 
Hill Foundation, and Canadian Institutes of Health Research. There 
are no other disclosures to declare. All authors have submitted the 
ICMJE Form for Disclosure of Potential Conflicts of Interest. Conflicts 
that the editors consider relevant to the content of the manuscript have 
been disclosed. 

References
 1. Blank  R, Barnett  AL, Cairney  J, et  al. International clinical practice recom-

mendations on the definition, diagnosis, assessment, intervention, and psycho-
social aspects of developmental coordination disorder. Dev Med Child Neurol 
2019;61(3):242–85.

 2. Harris  SR, Mickelson  ECR, Zwicker  JG. Diagnosis and management of develop-
mental coordination disorder. CMAJ 2015;187(9):659–65. 

 3. 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. 

 4. American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders – (DSM-5). 5th ed. Arlington, VA: American Psychiatric Association, 
2013.

 5. Henderson SE, Sugden DA, Barnett AL. Movement Assessment Battery for Children 
– (MABC-2). 2nd ed. London, U.K.: Psychological Corporation, 2007.

 6. Wilson BN, Crawford SG. Alberta Children’s Hospital. Developmental Coordination 
Disorder Questionnaire (DCDQQ’07) 2012. https://www.dcdq.ca (Accessed July 
6, 2021). 

 7. 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(9):678–87.

 8. Faebo  Larsen  R, Hvas  Mortensen  L, Martinussen  T, Nybo  Andersen  A. 
Determinants of developmental coordination disorder in 7-year-old children: 
A study of children in the Danish National Birth Cohort. Dev Med Child Neurol 
2013;55(11):1016–22.

 9. Zwicker JG, Missiuna C, Harris SR, Boyd LA. Developmental coordination disorder: 
A review and update. Eur J Paediatr Neurol 2012;16(6):573–81.

 10. Zwicker  JG, Montgomery  I, Mickelson  ECR. DCD Toolkit for Pediatricians: 
Assessment Information Sheet c2018. http://www.childdevelopment.ca/
DCDAdvocacyToolkit/DCDAdvocacyToolkitIntro.aspx (Accessed November 24, 
2020).

 11. Gaines R, Missiuna C, Egan M, McLean J. Interprofessional care in the management 
of a chronic childhood condition: Developmental coordination disorder. J Interprof 
Care 2008;22(5):552–55.

 12. Fletcher  S, Mickelson  ECR, Zwicker  JG. Diagnosing developmental coordination 
disorder: How informative are the neurological exam and parent interview? Brain-
Child-Partnership Abstract, November 6-8, 2017, Toronto, Ont.

 13. Hadders-Algra  M. The Neurological Examination of the Child with Minor 
Neurological Dysfunction, 3rd ed. London, UK: Mac Keith Press, 2010.

 14. Ehlers-Danlos Society. Assessing Joint Hypermobility. https://www.ehlers-danlos.
com/assessing-joint-hypermobility/ (Accessed January 12, 2021). 

 15. Cairney  J, Hay  JA, Faught  BE, Hawes  R. Developmental coordination dis-
order and overweight and obesity in children aged 9-14 y. Int J Obes (Lond) 
2005;29(4):369–72.

 16. Bélanger  SA, Andrews  D; Canadian Paediatric Society, Mental Health and 
Developmental Disabilities Committee. ADHD in children and youth: 
Part 1—Etiology, diagnosis, and comorbidity. Paediatr Child Health 
2018;23(7):447–53.

 17. Williams  J, Hyde  C, Spittle  A. Developmental coordination disorder and cerebral 
palsy: Is there a continuum? Curr Dev Disord Rep 2014;1:118–24.

CANADIAN PAEDIATRIC SOCIETY DEVELOPMENTAL PAEDIATRICS SECTION

Executive members: Sabrina Eliason MD (Vice-President), Angie Ip MD, Anne Kawamure MD (past President), Elizabeth CR Mickelson 
MD, Angela Orsino MD (Secretary-treasurer), Melanie Penner MD (President), Mohammad Samad Zubairi MD 
Principal authors: Angie Ip MD, Elizabeth C.R. Mickelson MD, Jill G. Zwicker PhD, OT

378 Paediatrics & Child Health, 2021, Vol. 26, No. 6

http://www.childdevelopment.ca/DCDAdvocacyToolkit/DCDAdvocacyToolkitIntro.aspx
http://www.childdevelopment.ca/DCDAdvocacyToolkit/DCDAdvocacyToolkitIntro.aspx
https://machealth.ca/programs/developmental_coordination_disorder/
https://machealth.ca/programs/developmental_coordination_disorder/
https://www.canchild.ca/en/diagnoses/developmental-coordination-disorder
https://www.canchild.ca/en/diagnoses/developmental-coordination-disorder
https://www.dcdq.ca
http://www.childdevelopment.ca/DCDAdvocacyToolkit/DCDAdvocacyToolkitIntro.aspx
http://www.childdevelopment.ca/DCDAdvocacyToolkit/DCDAdvocacyToolkitIntro.aspx
https://www.ehlers-danlos.com/assessing-joint-hypermobility/
https://www.ehlers-danlos.com/assessing-joint-hypermobility/

