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Developmental Co-ordination 
Disorder (DCD) / Low Muscle Tone

The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) 
(American Psychiatric Association, 1994 as cited in Mandich et al., 2003) describes 
children with DCD as having marked impairment in the development of motor 
coordination that is not explained by mental retardation nor by a known physical 
disorder, that significantly interferes with academic achievement or activities of daily 
living.

At the London Consensus, DCD was described as a chronic and usually permanent 
condition characterised by impairment of motor performance that is sufficient to 
produce functional motor performance deficits that are not explicable by the child’s 
age or intellect, or by other diagnosable neurological or spatial-temporal organisa-
tional problems (Missiuna et al., 2003; Dewey & Wilson, 2001).

Children with DCD are a heterogeneous group; because of this finding a cause for 
DCD is difficult to determine. The motor problems especially of co-ordination that 
children may experience may occur as a result of one or more difficulties in the pro-
prioceptive system, motor programming, timing and sequencing of muscle activity 
(Barnhart, 2003). Their clumsiness may be due to deficits in several other areas in-
cluding postural control, visual attention, visual-spatial perception, motor execution, 
kinaesthetic and sensory-motor deficits (Missiuna et al., 2006).

Children with DCD can have a wide variety of the problems such as:
• Difficulties with co-ordination of gross motor skills (Missiuna et al., 2003)
• Problems with fine motor function such as writing (Rodger et al., 2003;    
 Smits-Engelsman, 2001; Missiuna & Pollock, 1995).
• Lower self-esteem, more anxiety, fewer friends and may be more prone to having  
 psychological and social participation problems at later stages in life    
 (Skinner & Piek, 2001; Losse et al., 1991).
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They may have co-morbid conditions such as:
• Speech and language difficulties (Missiuna et al., 2003).
• Attention deficit disorders (Missiuna et al., 2003). The rate of co-morbidity of DCD 
with Attention Deficit/Hyperactivity Disorder is said to be close to 50% (Watemberg 
et al., 2007; Miller et al., 2001; Dewey and Wilson, 2001).

For many years parents of children with DCD were told that their children with 
motor difficulties would grow out of it as they develop (Mandich et al., 2003; Barn-
hart et al., 2003; Losse et al., 1991). However since then many authors have found 
that young children described as having poor co-ordination for their age or those 
diagnosed with DCD, continue to have significant motor problems, together with a 
variety of emotional, social, educational, psychological and behavioural difficulties 
(Cantell et al., 2003; Skinner & Piek, 2001; Losse et al., 1991)

The following signs can be noted in a child with DCD when examining gross motor 
function:
• Co-ordinated and efficient motor control relies on a mature stage of motor  
 learning. Children with DCD are in the earlier stages of motor learning    
 (Missiuna et al., 2003).
• Awkward gait (walking) and running patterns (Barnhart et al., 2003)
• Fall frequently (Barnhart et al., 2003)
• Drop items (Barnhart et al., 2003)
• Have difficulty following two-to-three step motor commands     
 (Barnhart et al., 2003)
• Difficulty imitating different body positions (Barnhart et al., 2003)
• They may also show impairment in midline crossing when performing movements  
 which places demands on movement preparation and anticipatory control in   
 which significant postural adjustments are required (Zoia et al., 2006).
• Consistent problems with the control of the speed of their movements. Studies  
 have described these children as having ‘slowness of movement’ in reaction time  
 and movement time (Missiuna et al., 2003, p 33).
• They use vision more than any of the other senses and need constant cueing   
 from the environment to guide the execution of a task and to assist in controlling  
 movement, this usually makes the movement or task more challenging and   
 effortful (Missiuna et al., 2003).
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• Have been found to display soft neurological signs which include:
• dysmetria (inaccuracy in the range and direction of movements),
• dysdiaochokinesis (an irregular pattern of alternating movements),
• mirror movements and a choreiform twitch (a form of finger tremor)   
  (Visser, 2003).

• Neurological soft signs may also include the persistence of:
• primitive reflexes,
• hypotonia
• immature balance reactions (Barnhart et al., 2003).

• Reduced muscle strength and power which influences their daily activities such  
 as sprinting, hopping and jumping (Raynor, 2001).
• Limited movement experiences and thus have inefficient patterns of muscle   
 activation (Raynor et al., 2001).
• Joint Hypermobility or ligament laxity: If a child has joint hyper-mobility together  
 with DCD they will find it even more difficult to have efficient control over their  
 fine and gross movements (Kirby & Davies, 2006).
• Poor postural control involving moderate hypotonia, poor distal control and poor  
 static and dynamic balance (Geuze, 2005). Evidence of poor postural control   
 in children with DCD can be seen in the use of muscle co-contraction patterns  
 which assist in reducing the degrees of freedom they need to control    
 (Geuze, 2005; Westcott & Burtner, 2004).
• Tend to ‘fix, freeze or constrain their joints’ awkwardly and stiffly, meaning that  
 they tend to hold certain parts of their body stiff with great amounts of effort to  
 improve their stability so that another part of their body can move more fluidly  
 with greater amounts of control (Missiuna et al., 2003).
• Experience difficulty with the flexibility and adaptability required for running,   
 jumping, hopping and skipping as well as activities which involve hand-eye   
 co-ordination such as in ball sports involving throwing and catching    
 (Missiuna et al., 2003).
• Poor competence in motor skills not only leads to withdrawal from physical   
 activity causing them to have a more sedentary pattern of activities but also leads 
 to secondary impairments including decreased strength and power (Raynor,   
 2001) and reduced physical fitness and endurance. This leads to a further   
 decrease in participation in various sports and leisure activities resulting in
• fewer opportunities for social interaction as well as poor self-esteem (Barnhart  
 et al., 2003; Mandich et al., 2003; Missiuna et al., 2003).
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Children with DCD are often referred to occupational therapy and physiotherapy  
intervention for difficulties with handwriting and drawing (poor grapho-motor per-
formance) being one of their frequently mentioned fine motor impairments (Barn-
hart et al., 2003; Smits-Engelsman et al., 2001).

Missiuna & Pollock (1995) found that children with DCD tend to work slower to 
achieve more accuracy.This speed-accuracy trade-off is well documented in children 
with motor impairments. Working under the pressure of time may then be more 
difficult for them leading to a need for extra time, which may be problematic in a 
classroom setting (Rodger et al., 2003; Missiuna & Pollock, 1995). It was also found 
that older children (with the mean age of seven years old) with DCD tended to use 
significantly delayed, immature or transitional pencil grip patterns namely: a cross 
thumb grasp, static tripod grasp or a four fingers grasp, which are more typical of 
a three to four year old child (Missiuna & Pollock, 1995). It was noted that although 
an awkward grip may not hinder handwriting it may lead to unnecessary and early 
fatigue when the child needs to write larger amounts of information, or it may slow 
down their letter formation leading to performance challenges and again a slow 
pace of work (Rodger et al., 2003; Missiuna & Pollock, 1995).

Not only have immature grips been noted but the use of excessive pressure of the 
pencil on the page has also been noted (Smits-Engelsman, 2001; Missiuna & Pollock, 
1995). This excessive force is attributed to poor control of distal movement as well 
as using an excessive amount of muscular tension (increased muscular co-contrac-
tion) to perform the fine motor activity (Smits-Engelsman, 2001; Missiuna & Pollock, 
1995). Children with DCD may use this strategy to provide them with increased 
awareness of their joints (proprioceptive input). This strategy is inefficient as it may 
lead to tiring easily and prematurely before completion of the fine motor task (Missi-
una & Pollock, 1995).

Children with DCD experience more challenges when performing activities of daily 
living (ADLs) such as dressing, personal hygiene and eating (Summers et al., 2008). 
Poor performance on these tasks of self-care was attributed to the difficulties they 
had with postural control and with their fine motor skills (Summers et al., 2008).
Children with DCD may be treated by a physiotherapist for motor-based impair-
ments such as problems with balance, strength, endurance and delays in the de-
velopment of gross motor skills (Missiuna et al., 2006). They may be treated by an 
occupational therapist for fine-motor based problems i.e. handwriting, organisation-
al problems as well as spatial, perceptual and sensory problems and self-care diffi-
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culties. They may also be treated by a speech/language pathologist for receptive or 
expressive language delays, articulation problems and auditory processing (Missiuna 
et al., 2006). In addition they may need to see a psychologist for co-morbid condi-
tions such as hyperactivity, attentional problems and learning difficulties (Missiuna 
et al., 2006). Each child may receive intervention from one or all of these therapists 
at any given time.
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