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Initiatives of a multidisciplinary wheelchair seating team: Activity report from a rehabilitation hospital
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Abstract:

It is important that wheelchair seating is implemented by a multi-disciplinary team in an
organized manner, whereas only a few studies reported a wheelchair seating team in a
convalescent rehabilitation unit. We have a multi-disciplinary team of doctors, nurses, vendors,
occupational therapists and physical therapists, that focuses on wheelchair seating of inpatients.
Since February 2016, this multidisciplinary team has held more than 500 wheelchair review
meetings for inpatients with a variety of illnesses over seven years. This report outlines our

approach.

Key words: wheelchair seating, multi-disciplinary team, activity report, convalescent

rehabilitation unit
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Abstract:

This study evaluated the effects of inertial measurement units (IMUs)-based biofeedback gait

training on a 70-year-old female patient who experienced physical function decline (Short

Physical Performance Battery score: 7 points) after total knee arthroplasty (TKA). We

evaluated the effectiveness of a biofeedback gait training system using IMUs that provided real-

time auditory feedback whenever ankle plantarflexion exceeded 120% of the value observed

during comfortable walking. The patient performed biofeedback gait training to promote

bilateral ankle plantarflexion during gait, alternately completing three one-minute sets with

feedback on and three one-minute sets with feedback off (total 6 minutes), for five days. A pre-

post intervention design was employed to evaluate changes in spatiotemporal and kinematic gait

parameters. Consequently, the targeted ankle plantarflexion angle decreased by 24.3%, while

the hip extension angle and leg extension angle increased by 21.0% to 69.3%. Notably,

Comfortable walking speed improved significantly from 0.65 m/s to 0.87 m/s post-intervention,

exceeding the minimum clinically important difference. Although the targeted feedback angle

decreased, these results suggest a change in the gait strategy, as proximal joint motion

contributed to increased walking speed. This study suggested that IMUs-based biofeedback gait

training may have the potential to increase gait speed with alter gait patterns and enhance

walking ability in elderly individuals with decline physical function. Further research is needed

to accumulate sample size, and to examine the longitudinal effect of IMUs-based biofeedback

gait training for clinical application.

Key words: Biofeedback, Sensor, Gait training, older adults, Leg extension angle
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The conditions and problems of fabricating the prosthesis:
A literature review regarding prosthetic rehabilitation
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Abstract:

The number of cases of lower extremity amputation has increased, and prosthetic rehabilitation

opportunities are also increasing. Recently, many case reports and reviews regarding prosthetic

rehabilitation have been reported indicating a certain view of the methods and procedures of

prosthetic rehabilitation. However, many cases did not lead to successful prosthesis fabrication.

This review describes the necessary conditions for prosthesis fabrication, the period of

rehabilitation after prosthesis fabrication, as well as the proportion of patients who achieved

independence in walking with the prosthesis.

Key words: Prosthesis fabrication, Period of prosthetic rehabilitation, Walking with prosthesis,

Clinical pathway
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Abstract:

Purpose: This study aimed to qualitatively analyse the thought processes of therapists
experienced in the introduction of powered wheelchairs to elucidate their actual practices and
perspectives.

Methods: Semi-structured interviews were conducted with six therapists who had experience
in introducing powered wheelchairs to users. The KJ method was used to analyse the data.
Results: The therapists recognised the importance of using ‘sufficient knowledge and
experience’ to ensure safety and to evaluate the effects of prolonged use for the user.
Additionally, a ‘shared policy’ to fulfil the users’ desires and intentions was shown to be needed.
Therapists emphasised the importance of verifying safety in a user’s practical usage settings.
The process of assessing secondary disability prevention and comfort requires time, and a
cautious approach to wheelchair introduction is necessary. Although powered wheelchairs
potentially can improve users’ quality of life, it is essential to understand and respect each
person’s wishes and strong intentions.

Conclusions: This study elucidated that, in addition to professional knowledge and clinical
experience, on-site evaluation and the shared understanding of users’ preferences are critical
factors in the process of powered wheelchair provision. The insights obtained may serve as
practical guidance for less experienced physical and occupational therapists and have potential
implications for enhancing future educational programs and support systems related to assistive

mobility device implementation.

Key words: powered wheelchair, K] Method, Thought Process
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Abstract:

A novel quantitative evaluation method for accessing knee recurvatum in hemiplegic stroke
patients was investigated. This method involved attaching a gyro sensor to the paralyzed lower
leg to calculate the angular velocity during gait. Twelve stroke patients who could walk
independently participated in the study. The recurvatum knee index was calculated by
subtracting the minimum angular velocity value from maximum value during the stance phase
of walking. Two physical therapists visually classified participants into the recurvatum and non-
recurvatum knee groups, and a test for differences between the two groups was performed. In
addition, the intraclass correlation coefficient and standard error of measurement were
calculated to confirm the intra-examiner reliability of the index of recurvatum knee when the
10 m walking test was performed twice. As a result, a significant difference was found in the
index of the recurvatum knee, with an intraclass correlation coefficient of 0.86, 95% confidence
interval of 0.61 - 0.96, and SEM of 8.54° /s. Although the index of the recurvatum knee was
variable, this method demonstrated potential as an objective and reproducible evaluation method
in clinical settings. These findings provide a new approach for quantitatively evaluating the gait
patterns of hemiplegic stroke patients and may contribute to the objective evaluation of

rehabilitation interventions.

Key words: Recurvatum knee, gyro sensor, stroke
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Abstract:

Background: Virtual reality (VR) exergames are increasingly recognized as valuable tools for
promoting physical activity among older adults, enhancing motivation, and improving
consistency with exercise routines. However, designing effective VR exergames requires
understanding older adults’ movement characteristics.

Purpose: This study aimed to investigate upper-limb movement characteristics of older adults
using Fitts’ law to inform the design of VR exergames.

Method: A VR-based pointing task measured participants’ movement times from target
appearance until pressing a trigger button. Initially, older adults’ movement times did not
adequately fit the Fitts’ law model because the virtual hand’s collider placement near the base of
the fingers complicated accurate reaction time measurements. To address this issue, a surplus
distance of 0.05 m was added to the target radius, redefining the criterion for movement
completion.

Results: This adjustment significantly improved model fit for older adults, enabling more
accurate evaluation of movement times. Older adults required approximately twice the
movement time of younger adults, especially for overhead targets, highlighting significant age-
related delays. Overhead targets required greater shoulder mobility and strength, further
increasing differences between age groups. Establishing this ratio of movement times allows
designers to predict older adults’ performance from younger individuals’ data, facilitating
efficient VR exergame development without frequent testing on older populations.

Conclusion: These findings provide valuable insights into age-related declines in motor control
and muscle strength, contributing to effective design goals for VR exergames and rehabilitation
programs. By recognizing and quantifying older adults’ performance differences, task difficulty
can be optimized and motivation enhanced. Future research could explore variations in task
complexity and long-term training effects to refine VR exergame design principles and

rehabilitation practices specifically tailored for older adults.

Key words: Exergames, Virtual Reality, Fitts’ law, Upper-limb Movement, Motor Function
Evaluation
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Abstract:

Objective : The purpose of this study was to clarify the effect of wearing a trunk orthosis (TO),

which provides resistive force to the joints, on muscle activity around the shoulder joint during

shoulder joint abduction in healthy people.

Methods : The middle deltoid and upper trapezius fibers of twenty-five healthy individuals were

examined. Muscle activity was measured using surface electromyography at 0, 30, 60, and 90° of

shoulder joint abduction in a standing position.

Results : Muscle activity in the middle deltoid muscle increased as the abduction angle

increased. TO use at all angles was accompanied by a significant increase in muscle activity.

Muscle activity in the upper trapezius muscle increased with increasing abduction angle, further

increasing significantly at 60° and 90° when wearing a TO.

Conclusion : The activity of the muscles around the shoulder joint increased significantly when

wearing a TO during shoulder joint abduction. Wearing a TO during physical exercise therapy

facilitated the activity of the muscles around the shoulder joint.

Key words: Trunk orthosis, Surface electromyography, Shoulder joint
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Abstract:

Purpose : Applying the N-of-1 study, we aimed to scientifically examine the effect of orthotics
on gait motion in patients with knee OA and to help select an effective orthotic for each case.
Participants and Methods : The effectiveness of short and long soft knee orthoses was
compared and verified in one patient with knee OA who had difficulty in selecting the knee
orthosis to be used. The parameters were the knee joint internal rotation and flexion angle
during the load-response phase of walking. The mean values for walking with the short soft knee
orthosis (A) and the mean values for walking with the long soft knee orthosis (B) were
compared by calculating the effect size (Cohen’s d) by comparing the AB changes.

Results : The short soft knee brace had a medial angle of 5.4° and a flexion angle of 24.8°, while
the long soft knee brace had a medial angle of 9.1° and a flexion angle of 30.2°. The effect size
was large.

Conclusion : Short soft knee braces were found to be more suitable than long soft knee braces
in the subjects in this study. In the future, it is hoped that similar validation in similar knee OA
patients will proceed and meta-analysis will be conducted to build multifaceted evidence of
effectiveness in orthotic use for knee OA, rather than relying solely on randomized, controlled

trials.

Key words: N-of-1 Study, orthosis, Knee osteoarthritis, Gait
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