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The objective of this investigation was to develop a rehabilitation strategy for the
proximal senses (Tactile, Proprioception, and Vestibular) and assess its effectiveness
in suppressing reflexes in children with Developmental Coordination Disorder
(DCD). Based on its objective, this was an applied investigation. In terms of data
collection, it was a pretest-posttest semi-experimental study with a control group.
The statistical population consisted of all students with DCD who attended Tabriz
schools during the 2021-2022 academic year. After screening and evaluation by the
Wilson Developmental Coordination Disorder Questionnaire (DCDQ7), 16 children
aged 5 to 12 were purposefully selected and randomly assigned to two groups:
Experimental and Control Nine of the children were male and seven were female. In
order to ascertain reflex function, the Brunincks-Ozertsky scale (BOT) was
implemented in its abbreviated form. The experimental group was provided with the
plan, which consisted of two 45-minute sessions per week, separated by two days.
The data was analyzed using SPSS-25 at a significance level of 1%, with covariance
analysis. The rehabilitation program is effective in inhibiting the reflexes of children,
as evidenced by the significant difference between the groups (P-value<0.01). It is
recommended that rehabilitation exercises of the proximal senses be implemented in
rehabilitation centers, learning disorders, occupational therapy, and sports exercises
in both typical and exceptional schools.
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Extended Abstract

Aim

This study focuses on Developmental Coordination Disorder (DCD), a neurodevelopmental condition that
impairs children's motor skills, resulting in challenges with daily activities and academic performance
(Rezayi, 2020). Children with DCD often display clumsy movements that negatively affect their motor
development, learning, and socio-emotional well-being (Gabbard & Cagola, 2010). The prevalence of DCD
among children aged 5 to 11 is estimated at 5% to 6% (Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition, 2013, as cited by Ganji, 2019). The aim of this study was to design a rehabilitation
program targeting the proximal sensory systems (tactile, proprioceptive, and vestibular) and evaluate its
effectiveness in inhibiting reflexes in children diagnosed with DCD.

Methodology

This applied study was conducted using a quasi-experimental, pre-test/post-test design with a control
group. The target population consisted of children with DCD enrolled in schools in Tabriz during the 2021—
2022 academic year. For data collection, 2,100 copies of the Developmental Coordination Disorder
Questionnaire (DCDQ-7) were distributed to the parents of children aged 5 to 12, yielding 550 completed
responses. From these, 77 children were identified as having DCD; however, only 16 out of 21 eligible
participants were ultimately selected for the study. These participants were randomly assigned to
experimental and control groups.

To assess reflex function, children's motor proficiency was measured using the Bruininks—Oseretsky
Test of Motor Proficiency (BOTMP).

A rehabilitation program targeting proximal sensory systems (tactile, proprioceptive, vestibular) was
developed with the goal of inhibiting primary reflexes and was approved by occupational therapy experts.

The program was implemented over an eight-week period for the experimental group, while the
control group received no intervention. Following the intervention, both groups were reassessed using the
BOTMP and DCDQ-7 to measure changes in motor skills and evaluate improvements in coordination and
reduction in clumsiness.

The data was analyzed using SPSS-25 at a significance level of 1%, with covariance analysis.

Findings

The results of this study revealed a significant difference between the experimental and control groups
(p<0.01), confirming the effectiveness of the developed rehabilitation program in inhibiting reflexes in
children. The overall score on the Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) was higher in
the experimental group than in the control group. Statistical analysis showed a significant difference in
mean scores between the two groups (p<0.01).

Subtest analysis of the BOTMP indicated that all components—except for “response speed”—showed
significant improvement, suggesting that the sensory rehabilitation program had a statistically significant
effect (with 99% confidence) on reflex inhibition in children with Developmental Coordination Disorder
(DCD).

Additionally, a secondary finding highlighted a significant difference in DCDQ scores between the
experimental and control groups. The DCDQ-7, a parent-reported measure of coordination, showed that
children in the experimental group exhibited noticeable improvements in developmental coordination.
Overall, the statistical analyses supported the effectiveness of the sensory rehabilitation program in
reducing reflex activity and improving motor function in children aged 5 to 12 with DCD. Furthermore, all
identified children in the experimental group (except one who remained at a borderline level) moved out of
the DCD diagnostic range

Conclusion

This study found that a proximal senses rehabilitation program—targeting tactile, proprioceptive, and
vestibular systems—significantly reduced persistent primitive reflexes in children aged 5-12 with
Developmental Coordination Disorder (DCD). The intervention group showed marked improvements
compared to controls, supporting the program’s efficacy. These results are consistent with prior studies
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demonstrating links between unintegrated primitive reflexes (e.g., Asymmetrical Tonic Neck Reflex
(ATNR), Symmetrical Tonic Neck Reflex (STNR), Tonic Labyrinthine Reflex (TLR)) and deficits in
fine/gross motor skills and learning abilities (Alibakhshi et al., 2018; Esmaeili et al., 2016; Jokar
Tangkarami et al., 2014; Mandel et al., 2000). From a reflex integration standpoint, fine and gross motor
skills, abnormal postures, and the coordination of anterior-posterior body movements, as well as dynamic
and static postural control, proprioception, spatial body awareness, muscle tone, and maintaining an upright
posture, are influenced by the tonic labyrinthine reflex (TLR) (McDonald, 2021).

In addition, the asymmetrical tonic neck reflex (ATNR) affects fine and gross motor skills, bilateral
coordination, vestibular processing, balance, visual-spatial perception, and gross motor tasks such as
crawling, sitting, and kneeling. It also contributes to difficulties in fine motor control, handwriting,
language and perceptual skills, eye movements, hand-eye coordination, midline crossing, visual abilities,
injury risk, and overall motor balance and control. The persistence of these reflexes—particularly the
symmetrical tonic neck reflex (STNR)—is linked to the development of coordination disorders (Ali-
Bakhshi et al., 2018). The maturation of the central nervous system plays a critical role in reflex inhibition.
Reflexes that remain active beyond the appropriate developmental window can be integrated over time,
transforming involuntary movements into controlled, voluntary ones. The sensory rehabilitation approach
used in this study focused on stimulating and strengthening three sensory systems: tactile, proprioceptive,
and vestibular. This intervention is grounded in Ayres’ Sensory Integration Theory, which posits that
reinforcing the lower brain structures leads to improved functioning of higher-order brain systems (Rezaei,
2019). Neuroplasticity supports reflex inhibition and contributes to improved movement control, with
higher brain centers regulating the postural reflexes essential for voluntary motor function (Akhasht &
Riahi, 2009).

It is noteworthy that as a secondary finding of this study Developmental Coordination Disorder,
particularly at mild and moderate levels, can be improved through regular proximal sensory rehabilitation
exercises. As a result, children identified with this disorder (except for one child with a borderline score)
moved out of the “motor impairment” range. This outcome was also observed and supported by the
findings of Shoja et al. (2019).

Limitations included pandemic-related restrictions, test kit availability, and the lack of follow-up. it is
suggested that more research be undertaken in this field, so that the challenges related to the persistence of
primitive reflexes and the importance of early intervention can be more thoroughly addressed. It is also
suggested that proximal sensory rehabilitation exercises be used in rehabilitation centers, learning
disorders, occupational therapy, sports training, as well as regular and special schools.

Keywords: Clumsiness, Developmental Coordination Disorder, Reflex, Sensory Integration, Sensory
Rehabilitation.
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