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METHODS

RESULTS

-Role of specific brain areas in DCD has long been postulated with particular 
evidence for the cerebellum [1] and parietal lobe [ 2] amongst others.

-The underlying aetiology of the disease is poorly understood. Most studies of 
DCD have been restricted to behavioural or physiolo gic measurements.

-This study is the first to use structural MRI to investigate the hypothesis that 
DCD has neural correlates in brain morphometry. 

Participants: 14 boys aged 8.5-12.9 years who met the clinical cr iteria for DCD 
partly assessed using the Movement Assessment Batte ry for Children 
(Movement-ABC) [3]. 

Behavioural Measures: Two psychometric measures were taken as the overall  
score from self-reporting questionnaires: the Movem ent-ABC and the 
Aberdeen Motor Development Questionnaire (AMDQ). 

Kinematic Measures: A separate specific motor skill test involved a fig ure-of-8 
tracing task [4]. A number of spatial response para meters were recorded:

Imaging: 3T MR scanner (Philips Achieva X-Series). T1-weight ed TFE 
sequence (TR=8.1ms, TE=3ms, NEX=1, flip angle 8°, m atrix 256 x 256 x 160, 
FOV 256 x 256 mm,  voxels 1x1x1 mm). Whole brain voxe l-based analysis was 
performed. Images segmented into grey and white mat ter maps. Segments 
warped to average subject space using DARTEL [5]. O utput images 
normalised to MNI space, scaled to preserve volume,  re-sampled to 1.5mm 
isotropic voxels and smoothed with an 8mm FWHM isot ropic Gaussian kernel. 

-A negative correlation between relative regional G M volume and RMS error 
was seen in the left cerebellar posterior lobe (fig . 1).
-Significant positive correlations were seen with x -gain in left frontal lobe and 
left occipital lobe. 
-A trend level negative correlation with STD error in the left cerebellar 
posterior lobe. 
- Positive correlation between Movement-ABC scores a nd GM volume at trend 
level in the left parahippocampal gyrus.
-No correlations at either significance or trend le vel for AMDQ scores. 
-No significant or trend-level correlations between  regional WM volumes and 
any of the behavioural or kinematic measures. 

-The figure-of-8 tracing parameters allow for speci fic analysis of a particular
skilled motor task. The significant correlation bet ween GM volume and RMS 
error scores in the left cerebellar posterior lobe is suggestive of the role of the 
cerebellum in DCD. The similar pattern at trend-lev el for STD error provides 
additional evidence of this. 

-The results show a clear distinction between neura l correlates of general 
position accuracy given by RMS error and the x-gain  frequency error. The 
medial frontal cortex (MFC) is known to be involved  in representation of action 
[7]. The correlation seen here between the x-gain p arameter and GM volume 
provides some evidence that the MFC is important fo r action monitoring and 
correction, and is distinct from the cerebellar rol e in accuracy and precision. 

-This study provides the first neuroimaging evidenc e that regional grey matter 
structure plays a role in DCD. This study has looke d at neuro-correlates of 
motor skill within a DCD population. Results sugges t grey matter volumes in 
specific brain areas are correlated with performanc es in motor tasks within 
the DCD population. To increase our understanding o f the nature of DCD, 
further studies are required to compare between gro ups of DCD and typically 
developing children. 
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Figure 1: Correlations 
between grey matter 
volume and figure-of-8 
parameters (p values are 
cluster level FWE 
corrected):
a) RMS error - negative 
correlation left cerebellar 
posterior lobe (p<0.001), 
b) STD error - negative 
correlation left cerebellar 
posterior lobe (p=0.002), 
c) x-gain – positive 
correlation medial frontal 
cortex (p<0.001) and 
visual cortex (p<0.001)

Figure 2: Negative 
correlations 
between grey 
matter volume and 
figure-of-8 RMS 
error scores in the 
left cerebellum 
(p<.001, corrected 
for multiple 
comparisons).

Table 1: Description of clusters where significant or trend level correlations 
between figure-of-8 parameters and GM were seen

-To control for type I error, cluster-level 
p values, already corrected for regional 
multiple comparisons, were further 
Bonferroni corrected. Statistical 
significance was therefore set at cluster-
level corrected p=.001 (0.05/36=.0014). 

-p values thresholded at <.01 are 
reported as trends.

Statistical analysis:
-Multiple regressions of measured 
signal on the psychometric data 
were performed within SPM8 [6]. 

-36 correlations were carried out (9 
behavioural measures, GM/WM, 
increase/decrease). 

Figure 3: Positive trend between GM volume and Move ment-ABC scores in 
parahippocampal gyrus (p=0.004)

LAY SUMMARY : Developmental coordination disorder (DCD) is one of the most common disorders in childhood. Children  with DCD have normal IQ and no 
evidence of physical impairment yet show profound d ifficulties with tasks requiring motor coordination . Despite the prevalence and severe effects, the ca uses 
of DCD are essentially unknown. In order to improve  our understanding of DCD so it can be more effecti vely treated, we need to explore the precise 
mechanisms underlying the condition. This study use s magnetic resonance imaging (MRI) to investigate i f there are any links between structural difference s 
in the brain and ability in tasks designed to asses s motor skill within a group of children diagnosed w ith DCD.


