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ABSTRACT
Objectives: The objectives of this study were to find out the effects of vestibular stimulation in developmental coordination disorder (DCD) children.
Methodology: Thirty children (n=30) were screened using the DCD questionnaire (DCDQ). After baseline screening among the 30 children, 15 were
confirmed as suspects of DCD. Vestibular stimulation was given for all the 15 children.
Results: It is revealed that the motor coordination was improved significantly in children with DCD.

Conclusion: The present study concluded that vestibular stimulation is effective to enhance performance in tasks requiring motor coordination.
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INTRODUCTION
Developmental coordination disorder (DCD) impacts motor activity
and affects nearly 6.7% of Indian children and affects the person’s
ability to communicate and interact with a peer group. Children with
DCD have trouble with academic activities, and communication skills
lack participation in physical activities. DCD can be diagnosed based
on a gold standard assessment tool but their lies inconsistency among
the tools that identify children as DCD [1]. DCD questionnaire (DCDQ)
should be administered to screen children suspected to have DCD. These
children experience difficulty in performing physical activity and social
interactions. Children with DCD remain alone and tend to escape from
peer group interaction and always confound at home. Dr. Ganapathy
Sankar in his research on evaluation of balance skill in children with
DCD, he has analyzed that there is an inability in performing a physical
activity like the peer group children of the same age and they have a
deficit in motor control and encounter imbalance when exposed to gait
initiation in an unfamiliar environment [2].
It has been shown that imbalance leads to the inhibition of gait
adaptations which are evident by shorter steps, greater trunk
inclination, decreased ankle plantar, and dorsiflexion and concluded
that children with DCD physically, psychologically, and socially avoid
participating in physical activities to avoid injuries due to their
difficulty in balance. Thus, early identification and treatment of balance
control difficulties are in increasing need. Children with DCD are often
isolated and diverted when engaged with particular activities; they also
lack the motivation to play and to participate in academic activities [3].
Few children with DCD often have repetitive movements such as hand
flapping and head banging. Hyperresponsiveness to sensory input
is due to poor sensory modulation skills and sensory processing
skills. Their lays an inconsistency among the assessment tools used
to identify these children. Movement assessment battery for children
(MABC), Bruininks-oseretsky test of motor proficiency (BOTMP),
Developmental coordination disorder questionnaire (DCDQ) some
of the tools available for screening, diagnosing or identifying motor
coordination difficulty in children [4]. These tools are not relevant to the
Indian context due to the influence of multicultural and multilinguistic
Indian environments. Therefore, a unique instrument for screening and

assessment of individuals with DCD is needed for the Indian population
for several reasons.

In turn, tonic postural support reactions of legs are called on to correct
body position and avoid loss of balance within a vertical position,
occupational therapy intervention includes jumping on the trampoline
to overcome this problem. This linear activity uses gravity to provide
constant stimuli, promoting the tonic postural support muscular
adaptation which is needed for maintaining an upright position
when landing on the trampoline [5]. As long as the constant rhythm
is sustained in jumping, occupational therapist observes the adaptive
response, in which extension of the legs is less while jumping up and
the extension of legs is more while jumping down. If there is an offbalance movement, which often occurs when jumping on a trampoline,
there will be a transient break in the velocity and the rhythm and the
direction of the head movement will be occurred, which, in turn, causes
equilibrium reaction to prevent falling [6,7].

Various studies found that Arnold, 2008; Smith and Bryan, 1999; and
Bonadonna, 1989, vestibular stimulation reduces hypersensitivity
in DCD, in which there is no study to determine the effectiveness of
vestibular stimulation to reduce coordination difficulty in DCD [8].
Hence, this research has been carried out to determine the effectiveness
of vestibular stimulation in DCD.
METHODOLOGY

After the proposal presentation to the Ethics Committee from SRM
College of Occupational Therapy, procedure clearance was obtained
and the children who were diagnosed as DCD were selected for the
study. Samples were collected from private therapy centers in and
around Chennai using a convenient sampling technique. Children who
were with a pervasive developmental disorder and any other physical
and mental impairment were excluded out from the study. Consent
forms were obtained from the child’s parents or caregivers and the
study was clearly explained to them. Thirty (n=30) participants were
recruited for the study. Pre-test scores were obtained on the 1st day of
the data collection period and intervention was carried out. Children
received vestibular stimulation for 3 days in a week for 2 months. Post-
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test scores were obtained after the intervention period. The vestibular
stimulation program provided 1 min of rocking in a linear direction in
each of the following positions:
•
•
•

Prone on therapy ball: Movement was provided in anterior-posterior,
lateral, and up and downward directions
Supine on therapy ball: Movement was provided in anterior-posterior,
lateral, and up and downward directions
Seated on a tilt board: Movement was provided in anterior-posterior,
lateral, and up and downward directions.

RESULTS

Paired “t”-test was used to find out the effectiveness of vestibular
stimulation on the severity of DCD and the results revealed that there
was a statistically significant difference (“t”=10.566, p<0.05) after
vestibular stimulation among children with DCD (Table 1).
DISCUSSION

The present study was carried out to find out the effectiveness of
vestibular stimulation in reducing the severity of motor coordination
while performing selected activities among DCD children [6]. Thirty
children who were diagnosed as DCD were randomly selected for the
study. DCDQ was used to analyze whether children were suspect of DCD.
Vestibular stimulation was delivered for 3 days a week for 2 months.
To avoid social isolation and to enhance social aptitudes, few centers
based on intercessions are suggested. Social abilities can be prepared
in gathering and, furthermore, in clinical setups, Picture Exchange
Communication System to enhance social correspondence, joint
consideration preparing to enhance joint consideration, activity-based
mediations to enhance social aptitudes, computer-based mediations to
enhance social aptitudes, naturalistic behavioral mediations to enhance
social correspondence, developmental mediations to enhance social
correspondence, parent-interceded mediations, and impersonation
preparing to enhance social correspondence, behavioral methods to
enhance limited and tedious behaviors, physical action to diminish
limited and tedious behaviors, recess mediation, relaxation gathering,
and social stories to enhance recreation cooperation, use of favored,
centered, or confined uncommon interests to enhance social behaviors,
play expertise intercessions to enhance play execution, social stories,
and associate interceded mediations to enhance social abilities.

To understand the relationship between the bodies to space by the
brain, the gravity of the movement should interact with the muscles and
joints through proprioceptive sensations and verification of the visual
system is also needed to confirm what is being sensed. In children with
DCD, all these senses are not modulated and synchronized properly.
Furthermore, certain activities seem preservative such as spinning or toe
walking, may actually be that brain’s way of trying to stabilize the body,
seeking vestibular stimulation of semicircular canals angular movements
that are fast in space should be provided to develop the compensatory
body posture and tonic reflexes. It may be the brain’s functional sensory
adaptation based on the feedback information. Occupational therapy
often treats vestibular issues by placing the child in a suspended hammock
and rotating to stimulate the semicircular canals to accommodate new
vestibular feedbacks [4-6]. The physical act of jumping stimulates the
utricles in the inner ear which detects the linear motion and head is tilted.
The utricle is in a horizontal plane when the head is upright. Hair cells in
Table 1: Comparison of pre-test scores and post-test scores of
vestibular stimulation

Test

Mean

SD

“t”-test

“p”-value

Pre-test
Post-test

164.20
134.40

6.428
7.854

10.566

0.001*

Level of significance: p<0.05. *Significant <0.05 in the effectiveness of vestibular
stimulation on the severity of DCD. DCD: Developmental coordination disorder,
SD: Standard deviation
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every four quadrants of the utricle are systematically oriented in different
directions. As the head moves, gravitational and linear movement forces
act on the otoliths, which stimulate hair cells accordingly to indicate the
linear or tilted position of the head.

Vestibular stimulation is familiarized as a new rehabilitative strategy
which contributes to solving various issues of visual perceptual
defects, motor incoordination, cognitive, and emotional process. The
present study suggests vestibular stimulation for children with DCD
as it increases cognition, and it is considered to be the most powerful
treatment strategy. However, it is a non-invasive form of treatment and
considered both safe and effective. The vestibular system functions
effectively to maintain the nervous system in a balanced state.
Vestibular stimulation practiced in children with DCD calms down
the information received by utricle and stimulates it for information
processing [8-10]. However, fast vestibular stimulation activates the
semicircular canal and processes the information. Arnold et al., in
1985, carried out a similar study on vestibular stimulation and visual
stimulation as a treatment. Thirty children were recruited for the study
and all received combined eyes opened vestibular stimulation. The
vestibular alone condition showed a greater effect when compared
to the control condition. Bhatara et al., in 1981, found that vestibular
stimulation in rotational movement stimulates the semicircular canals,
which, in turn, reduces the behavior problem. After receiving vestibular
stimulation, the sensory processing issues are reduced, which, in turn,
increase the performance level for children with DCD [8]. The results
stated that there was a change in the learning and behavior of DCD
children. It also states that the vestibular and tactile systems have more
influence on the processing of input over sensory channels.
CONCLUSION

This study determined the effectiveness of vestibular stimulation
in reducing hypersensitivity and enhances the performance of DCD
children. Vestibular stimulation reduces the sensory processing issues
in children with DCD, which, in turn, the behavioral issues are also
reduced and this has an impact on the severity of DCD, so vestibular
stimulation can be used as one of the therapeutic interventions.

Future recommendations
This present study can be carried out in a large sample size with longer
time duration for intervention to know the long-term impact on the
intervention. This study can also be carried out to determine the effects
of vestibular stimulation in learning and in behavioral changes.
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