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ExtendedyAbstract

Background and Purpose

Autism spectrum disorder (ASD) is a neurodevelopmental condition that affects various physical,
motor, cognitive, and psychological dimensions. Stress and sleep disturbances are common issues
among individuals with ASD, significantly impacting their quality of life (American Psychiatric
Association, Y-\¥). Sensory-motor integration-based rehabilitation methods are widely used to

address these challenges, as they help children process sensory input more efficiently, reducing
stress and improving adaptive behaviors (Vives-Vilarroig. Y« YY;Y-:eYaAA/)
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Technology-based interventions, such as electronic devices and visual-auditory feedback systems,
have shown promise in engaging children with ASD (Hsiao MN, Resta P.v.vy; Goldsmith TR,
LeBlanc LA.. v--¥; Y#(f):vva-fo). Building on these findings, this study introduces a novel exercise
method using a lighted stepping board, which provides visual and auditory feedback to simplify and
enhance motor patterns. The program aims to improve sensory-motor integration, reduce stress, and
address sleep disturbances in children with ASD.

The primary objective of this study is to determine the effect of a \y-weeksmovement program

using a lighted stepping board on cortisol levels (a biomarker of stress) and'sleep disturbances in
children with ASD.

Materials and Methods \
This semi-experimental study involved - children with moderate ASD, a%f to Vv years, and an

IQ above vo. Participants were randomly assigned to two groups:
y.  Experimental Group: Performed the movement program using a lighted stepping board.

y. Control Group: Performed the same program using a simple, non-lighted board.
The movement program consisted of four foEminute sessions per week“for vy weeks, conducted

under the supervision of trained instructors. The'lighted steppmboard provided visual and auditory
feedback, guiding children through progressively complex\@lking patierns.

Outcome Measures

Cortisol Levels: Measured via saliva samples collected at' pre-test and post-test.

Sleep Disturbances: Assessed using the Pittsburgh Sleep Quality Index (PSQI).

Data were analyzed using analysis of cevariance,(ANCOVA) to compare post-test results between
groups, controlling for pre-test scores. Statistical significance was setat p < -,-.

Findings

The results revealed significant differences between the experimental and control groups:

Cortisol Levels; The experimental group showed a significant reduction in cortisol levels compared
to the control group (p = -4+)A). The effect'size of the intervention on cortisol levels was vA,#7.

Sleep Disturbances: The “experimental group demonstrated a significant improvement in sleep
quality. compared to\% control group (p = -,-vv). The effect size of the intervention on sleep

disturbances was Y¥t,f.

These findingSsindicate that the lighted stepping board program effectively reduced stress and
improved,sleep quality in children with ASD.

Discussion and Conclusion

The study demonstrates that the lighted stepping board program is an effective intervention for

reducing cortisol levels and sleep disturbances in children with ASD. The visual and auditory

feedback provided by the board enhances sensory-motor integration, making the exercises more

engaging and effective.

Key Implications

y.  Stress Reduction: The program's ability to lower cortisol levels suggests its potential as a stress
management tool for children with ASD.
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v. Sleep Improvement: By addressing sensory-motor integration and reducing stress, the program
indirectly improves sleep quality.

v. Rehabilitation Potential: The lighted stepping board can be integrated into existing
rehabilitation programs to enhance their effectiveness.

Recommendations for Future Research

V. Investigate the long-term effects of the program on cortisol levels and sleep quality.

v. Explore the program's impact on other ASD-related challenges, sueh as social skills and
cognitive function.

v. Conduct larger-scale studies to generalize the findings across diverse populations.

Practical Applications

For Families: The lighted stepping board is a cost-effective and space-efficient tool\t@t can be used

at home to support children with ASD.

For Rehabilitation Centers: The program can be incorporated into sensory-m%)r integration

therapies to enhance outcomes.

Keywords: Autism Spectrum Disorder, Lighted Stepping Board, Cortisoly Sleep Disturbances,

Sensory-Motor Integration, Rehabilitation
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Article message

This study r%hlights the therapeutic potential of step-pattern motor exercises using a
lighted ‘stepping grid in children with autism spectrum disorder. The intervention, which
integrates visual and auditory feedback, was found to significantly reduce salivary cortisol
levels an indicator of physiological stress and alleviate sleep disturbances as measured by
the Pittsburgh Sleep Quality Index. These findings suggest that combining motor
coordination tasks with multisensory stimuli may promote neurophysiological regulation
and improve overall well-being in children with autism. As a result, such structured,
technology-enhanced movement programs can serve as an effective, non-pharmacological
strategy in autism rehabilitation settings.
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