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Research into the devel opment of adigital treatment device for children with developmental

disabilities using a data glove based on strain-responsive resistive technology
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This project focused on Developmental Coordination Disorder (DCD), a motor problem known to
co-occur with high rates of various developmental disorders, such as Attention Deficit
Hyperactivity Disorder (ADHD), Autistic Spectrum Disorder, and learning disabilities. To develop a
digital assessment and treatment system, a concept was defined and a prototype was built.
Professionals involved in developmental support come from the medical, psychological, educational,
and social sectors and most have less than five years of experience. Therefore, they do not use
systematic assessment or structured treatment methods for children and provide treatment according
to the individual ™ s competence. This was thought to be because of the fact that several children
are assigned to one caseworker, making it difficult to provide individual assessment and treatment.
Most existing treatments adopt a rehabilitation method while attending a specialized facility. The
effectiveness of this treatment, which lasts up to 17 weeks, has not been fully proven, and its
burden on parents and children is considerable. In addition, treatment methods using existing games
have been included; however, because these are not devices aimed at treating the pathology of
children with DCD, they have been confirmed to be insufficient, although they can be effective to a
certain extent. From these surveys, it was concluded that the problem is that adequate treatment
does not reach the target children due to a lack of manpower in the developmental support field and
that supporters are looking for means to solve this problem (needs). To address these problems, we
designed and developed a digital assessment and treatment system.

Co-ordinated movement problems in DCD can be divided into two main categories: fine motor
problems, which require dexterous movements of the hand and fingers, and gross motor problems,
which require gross movements such as balance. We assessed the co-ordinated motor skills of 45
children using the Movement Assessment Battery for Children 2nd edition (MABC-2), an international
assessment of co-ordinated motor skills, and found that they could be divided into three subtypes
along two axes, fine and gross, confirming that many children have problems with fine motor skills
(Irie K et al, 2023). Therefore, we decided to focus first on hand movement to develop an
assessment and treatment system, and initiated the development of a device for the detailed
measurement of hand movement.

Regarding the construction of an assessment and treatment system using Data Glove, a
dedicated program was constructed, and various parameters were varied to validate the setting of an
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optimal motor task. We confirmed that specific motor tasks on the Data Glove display correlation
well with standardized motor tasks in the real world. Regarding the treatment system, we conducted
a literature review to identify the neural basis of DCD and found that co-ordinated motor problems
arise from specific brain functions (Irie K et al., 2021). The treatment system aims to
programmatically activate the brain regions that form the neural basis of DCD, confirming that part
of the neural basis is activated by the presentation of complex sensory information such as visual
and auditory information.

Once the basic technologies were developed, a prototype machine was built and its usability
was tested. The results indicated a 60% satisfaction rate and a need for improvements in the user
interface. To verify the treatment effects, the progress of a representative case involving a
first-grade boy is described. The MABC-2 was used to determine the pre- and post-intervention
effects of this treatment device. Improvements were observed in specific items of the MABC-2 before
and after treatment with this program, confirming that the treatment had a task-specific treatment
effect.



