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O . ABSTRACT

Article Info: Evaluating variability can help to investigate the process underlying motor coordina-
20 Apr 2021 tion problems. The current study aims to measure motor coordination and its variability in children with
13 Nov 2021 and without Developmental Coordination Disorder (DCD). Moreover, the symmetry of motor coordina-
0lFeb2022 :  tion variability in these children and the relationship between motor competence and variability are

© evaluated.

Participants were 15 children with DCD and 20 non-DCD children aged 7-10 years.
They were assessed using Movement Assessment Battery for Children-2 (MABC-2) and performed a con-
tralateral hand-foot coordination task. Using motion capture system, motor coordination and variability
were recorded and calculated using the continuous relative phase and its standard deviation, respectively.
The study with an ethical code (IR.UT.SPORT.REC.1396030) obtained from the Ethics
Committee of the Faculty of Physical Education and Sport Sciences, University of Tehran.

EBME Children with DCD showed significantly higher coordination variability, while there was no sig-
nificant difference between the groups in performing the coordination task. Moreover, the variability of

Key words: motor coordination was found asymmetrical in children with DCD. Finally, more variability was shown to
Coordination, Vari- © be associated with lower score of motor competence in MABC-2.

ability, Children, : There is a need for employing assessments for underlying process of movement coordination
Developmental Coor- © such as variability, which can help provide more comprehensive understanding of motor patterns of
dination Disorder children with DCD and the strategies that they adopt to perform a movement.

quire and execute coordinated motor skills which inter-
feres with the daily activities and academic performance

1. Introduction [1]. While lack of motor coordination skills and clumsi-

ness are widely studied among children with DCD, the

evelopmental  coordination — disorder knowledge of mechanisms underlying this disorder is still

(DCD) is a neurodevelopmental disorder limited. Commonly used screening methods are result-

characterized by impaired ability to ac- oriented which solely measure the outcome of the move-
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ment. Process-oriented methods can provide information
regarding the strategies used to perform a movement and
help design effective interventions.

Evaluating motor variability is an important method to
know the underlying process of coordination, and can
be used for understanding the central mechanisms of
the motor system [12]. Few studies have examined mo-
tor variability in children with DCD. This study aims to
evaluate the motor variability of children with DCD using
a dynamic approach based on a contralateral hand-foot
coordination task. Moreover, the symmetry of the coordi-
nation pattern was examined in two groups of DCD and
non-DCD children.

2. Materials & Methods

Using the Movement Assessment Battery for Children-
Second Edition (MABC-2), 15 children with DCD and
20 children without DCD aged 7-10 years were assessed.
To assess their coordination and variability, they were
asked to perform a contralateral hand-foot marching task
(e.g., coordination between right hand and left foot) in the
sagittal plane (in-phase coordination). Three trials of 30
seconds were performed and participants were asked to
carry out the task at a preferred frequency.

Movements were recorded and analyzed using VICON
motion capture system; the continuous relative phase
(CRP) and standard deviation of CRP were calculated to
measure coordination and variability, respectively. Ac-

A) Space-time illustration of opposite limbs
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cording to the defined task, the CRP close to zero repre-
sents greater coordination ability (Figure 1).

3. Results

Figure 2 illustrates the mean of CRP and variability of
the CRP in DCD and Non-DCD groups. Children with
DCD showed significantly higher variability (P=0.028).
However, the CRP was not significantly different be-
tween the groups (P=0.739).

Moreover, the results revealed a significant difference
between the variability of right hand-left foot and left
hand-right foot coordination in children with DCD (Z=
-2.10, P=0.036) (Table 1). Finally, we found a significant
negative correlation between participants’ coordination
variability and their motor competence score in MABC-
2; variability could explain 32% of the variance in the mo-
tor competence.

4. Discussion & Conclusion

Children with DCD showed more variability in coor-
dinating their contralateral hands and foots, and their
coordination had asymmetry. Moreover, children with
more coordination variability had lower level of motor
competence in MABC-2. Increased variability has been
observed in patients with DCD under different tasks [17-
20] and several explanations have been provided. For in-
stance, it is suggested that the increased variability in these
children is due to a significant noise in their neuro-motor
system [21]. However, in the current study no difference
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Figure 1. Space-time (A) and CRP (B) of contralateral hands and foots
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Table 1. Results of multiple regression analysis (Dependent variable: MABC-2 score)

Variables B Beta t 95% Cl P
Age 6.37 0.22 1.33 (-3.42,16.15) 0.194
Body mass index -1.89 -0.26 -1.65 (-4.32,0.46) 0.110
Preferred frequency 0.32 0.12 0.69 (-0.064, 1.07) 0.498
CRP 0.22 0.09 0.52 (-0.064, 1.07) 0.609
Variability -1.89 -0.44 -2.53 (-3.42,-0.36) 0.017*
P<0.05 SO R of i scince
20 ~
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Figure 2. Comparing the CRP and variability of the CRP in tow study groups

*P<0.05

was found between the performance of children with
and without DCD in the marching task. According to
the dynamic systems theory, the increased variabil-
ity can be a compensatory strategy for children with
DCD to explore the solution for executing the task
properly [26]. This can explain the higher variability
in children with DCD, although they were not signifi-
cantly different with non-DCD children in performing
the task.

The asymmetry of the variability in children with
DCD is associated with their deficit in integrating the
sensory information such as proprioceptive feedback
[20]. However, the research in this area is still sparse,
and more studies are needed to explore the underly-
ing mechanisms. The negative correlation between
the coordination variability and motor competence in

Variability
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children highlights the importance of process-orient-
ed measures and dynamic approach for comprehen-
sive understanding of the motor difficulties in chil-
dren with DCD.

Ethical Considerations
Compliance with ethical guidelines
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24. Wilcoxon signed-rank test
25. Multiple regression

14. In-phase

15. Kinematic

16. Vicon, Oxford, UK

17. Bonita

18. Labelizing

19. Continuous Relative Phase (CRP)
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26. Autism Spectrum Disorder (ASD)
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