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Keynote lecture

Continuous Rehabilitation for Persons with Disabilities -Current Situation and Future
Perspective in Japan-

Nobuhiko Haga
President, National Rehabilitation Center for Persons with Disabilities,
Japan

[Biography]
Nobuhiko Haga was appointed as the President of National Rehabilitation Center for Persons with
Disabilities (NRCD), Japan, in April 2023, after two years of experience as the Director of Rehabilitation
Services Bureau. He now supervises the whole center including the Research Institute, Hospital, and
Rehabilitation Services Bureau.
He graduated from the Faculty of Medicine, the University of Tokyo in 1987, and worked as an orthopedic
surgeon, especially in the field of pediatric orthopedics and disabilities in children, for 19 years. In 2006,
he was appointed as the Professor of Rehabilitation Medicine and Chairperson at the Department of
Rehabilitation in the University of Tokyo. He also worked as Vice Director of the University of Tokyo
Hospital from 2019 to 2021.
His special interest is rehabilitation medicine and management of rare genetic musculoskeletal
conditions, including congenital limb malformations and skeletal dysplasias. He is a board-certified
doctor of rehabilitation medicine and orthopedic surgery. Also, he is a board member of The Japanese
Association of Rehabilitation Medicine, and member of many academic societies including International
Society of Physical and Rehabilitation Medicine. He has published over 160 English articles on various
fields of rehabilitation medicine and pediatric orthopedics.

[ Presentation Brief Summary]
Progress in medicine has led to elongated life expectancy in persons with disabilities (PWD). This gave
rise to the issue called “Aging with Disability.” Rehabilitation medicine and social welfare in Japan have
been standardized with the introduction of rehabilitation ward system for convalescent period patients
in 2000 and the enforcement of “Act on the Comprehensive Support for the Daily and Social Life of
Persons with Disabilities” in 2005. Current medical insurance system regulates the upper limit of term
for convalescent rehabilitation according to respective groups of disability. After the convalescent period,
up to 13 units per month (20 minutes per 1 unit) of medical rehabilitation intervention are allowed for
patients in their chronic phase. For persons with fixed disabilities and those with intractable diseases
designated by the Japanese government, welfare services are provided, including rehabilitation service,
transition support for employment, and support for the fee of assistive devices. In elderly persons aged
65 years or older (or 40 years or older with 16 specific diseases like Parkinson’s disease and rheumatoid
arthritis), long-term insurance system can provide services including home-visit rehabilitation and
rehabilitation day care services. Though the relationship among these systems is complicated,
appropriate follow-up system and seamless transition may continuously provide PWD with necessary
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rehabilitation services. However, this is not necessarily true in many PWD. Continuous management of
PWD in these Japanese system necessities judging the proper timing and procedures of rehabilitation
intervention, and should be led by physiatrists who have enough knowledge of medical and social
aspects of PWD. In addition, to establish evidence in such continuous management, research regarding
“Aging with Disability” including continuous collection of data on various disabilities is mandatory and
the system for this data collection should be established.



Keynote lecture

How to give children with spinal cord injury a bright future similar to that of normal kids
-A continued rehabilitation program based on factors affecting functionally independent
outcomes after hospitalization in children with spinal cord injury-

Qing Xu
Professor, Chief, Department of General Surgery, China Rehabilitation
Research Center, China

[Biography]

As a professor and a famous chief surgeon of general surgery at Capital Medical University of China,
Dr. Xu Qing is the Director of General Surgery and Neurogenic bowel dysfunction rehabilitation at Beijing
Boai Hospital and China rehabilitation research centre. Dr. Xu Qing is an education expert of medical
science and health popularization. He is a member of the Expert Committee of Rehabilitation Branch of
Chinese Anti-Cancer Association especially in breast cancer recovery and treatment . In view of his
fruitful work in clinical research and education, he also serves on the editorial board of several journals
such as < International Journal of Surgery>,< Journal of Transportation Medicine>, <Journal of Health
World>, <Journal of Chinese General Clinical Science>. Dr. Xu Qing has been working for 37 years in
general surgery, and has rich experience in neurogenic bowel dysfunction rehabilitation and cancer
recovery.

[ Presentation Brief Summary]

Combine the body structure and body function of children with SCI, such as: the

American Spinal Injury Association Scale(AlS), upper and lower extremity muscle function score(UEMS
and LEMS), walking index for spinal cord injury -II (WISCI- Il) , Barthel index(Bl) , 6 minutes walking
distance(6MWD) ,and spinal cord independence measure Ill( SCIM-III) .Descriptive analysis, single-
factor variance analysis, and multiple linear regression were employed to examine the prognosis and
influencing factors of functional independence outcomes in children with spinal cord injury (SCI).
Furthermore, a comparison was conducted to assess the impact of independent variables on functional
independence outcomes. We find that the shorter the margin between injury time and interventional
rehabilitation time, the better the effect on children's functional recovery. Children with SCI who
underwent 3 months of rehabilitation after admission achieved higher daily independence scores. It is
suggested that rehabilitation intervention for SCI children in hospital should commence as early as
possible and be maintained for a longer duration. The prognosis for functional independence in the
school-age group (6-18 years old) was better than that in the preschool-age group (3-6 years old).

The improvement of self-care ability, the maintenance and adjustment of respiratory and sphincter
management functions, the safe movement ability and AIDS in various life, social, learning, sports and
other scenarios and the improvement of the environment, the long-term attention of mental health and
integration into society, the connection between family to school and to working etc, all of them needs
our persistently attention following the law of children's growth in the long and continuous recovery. It
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will be constantly dynamically adjusted combining Al with the application of new materials and
technologies. For children with non-high cervical SCI, modern rehabilitation and the continuous
development of new technologies in the future will certainly bring them a more brilliant tomorrow.



Keynote lecture

‘SIMPLE FRAME’ of Continuous Rehabilitation for Persons with Disabilities across

their Lifespan

Yoon kyoo Kang
( President, National Rehabilitation Center, Korea

[Biography]

Dr. Yoon Kyoo Kang is currently serving as the President of the Korea National Rehabilitation Center.
Prior to this role, he held positions as a Professor of Rehabilitation Medicine and Special Professor of
Medicine at the Korea University College of Medicine. He completed his medical degree at Korea
University College of Medicine in Seoul, Korea. Dr. Kang's research and clinical expertise encompass
various aspects of rehabilitation medicine, with a focus on improving patient outcomes and quality of life.
He has been actively involved in medical education and research for over three decades, contributing
significantly to the advancement of rehabilitation medicine in Korea and beyond.

[ Presentation Brief Summary]
Rehabilitation is a set of interventions designed to optimize functioning and reduce disability for
individuals with chronic health conditions, taking into account their interaction with the environment. It is
an ongoing process that is crucial for managing chronic conditions throughout a person’s life. Chronic
conditions lead to an accumulation of symptoms and a progressive loss of physical and/or mental
function. While diseases can certainly cause pain, shortness of breath, and fatigue, these symptoms
also interact in a detrimental cycle. For instance, depression can exacerbate fatigue, pain can limit
physical activity and contribute to weakness, and poor sleep can further worsen fatigue and overall
decline. Breaking this cycle is essential to improving quality of life. Representative chronic conditions
include disabilities and aging.
To address this issue, | propose ‘the trinity’—a framework consisting of three essential pillars to prevent
weakness (such as frailty and sarcopenia) and maintain functioning in chronic conditions: nutrition,
activity, and social participation. These pillars offer a straightforward approach that can be applied
throughout an individual's lifespan, regardless of age. Furthermore, this approach should be integrated
into a repetitive process of ‘treatment-rehabilitation-prevention’ within the individual’s community.
Individuals should become familiar with this framework, while rehabilitation specialists should provide
tailored prescriptions.
This approach embodies a ‘rehabilitation philosophy’ that integrates these three pillars to disrupt the
cycle of worsening symptoms and enhance overall well-being. The true value of this philosophy is
realized through practical application, supporting individuals with chronic conditions in achieving and
maintaining their highest possible level of functioning throughout their lives.



Session 1

Discharge preparation and community-based rehabilitation

Wang-jae Lee
Chief, Department of physical therapy & occupational therapy,
National Rehabilitation Center, Korea

[Biography]
Wang-jae Lee has been practicing physical therapy for 27 years (July 1997- present), in National
Rehabilitation Center (Seoul, Korea). He majored in physical therapy at Yonsei University (Bachelor's
degree, 1997) and Hoseo University (Master's degree, 2023).
The National Rehabilitation Center is hospital that provides post-acute rehabilitation. Here, he performed
assessment, treatment, goal setting, treatment planning, family-patient education, and documentation
to ensure the best outcome for patients. In particular, he mainly treated individuals with spinal cord
injuries during my 27-year career (for about 15 years).
Currently, he is a member and continuing education instructor of the Korean Physical Therapy
Association(KPTA), a continuing education instructor of the Korean Academy of Rehabilitation
Medicine(KARM), and a member of the Physical Therapy Division of the Korean Spinal Cord
Society(KOSCOS).

[ Presentation Brief Summary]
1. Discharge Preparation
1) Patient/Family Education: Home Exercise Program
Education on joint mobilization, muscle strengthening and endurance exercises, and functional activities
is provided using booklets.
2) Real-life public transportation experience
Experience public transportation (bus, subway, etc.) so that patients can use public transportation well
even after discharge
3) Home environment evaluation and modification
Visit the patient's home to evaluate home environment and modify to prevent falls and improve
independent activity daily life (ADL) after discharge.
4) Linked Community-Based Rehabilitation Care Service
Link with the local health center, welfare center, hospital, etc. in the community where the patient is
discharged to ensure that rehabilitation treatment continues even after discharge.
2. After discharge
1) Home Health Care services
After discharge, medical staff periodically check the patient's health status and check whether the patient
is performing self-directed rehabilitation exercises. If necessary, re-education is provided.
2) Home-based rehabilitation service
Physical therapists, occupational therapists, etc. visit the patient's home to provide rehabilitation
treatment. Home-based rehabilitation service is mainly conducted twice a week to promote walking in
the community and independent daily living activities at home.
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Session 1

Current status and issues of quadruple limb amputation at our hospital

Reiko Kondo
Hospital, National Rehabilitation Center for Persons with Disabilities,
Japan

|
I

[Biography]
2004 Graduated from Hamamatsu University School of Medicine
2004 Junior resident, Tokyo Metropolitan Institute for Geriatrics and Gerontology
2006 Senior resident, Department of Orthopedic Surgery, the University of Tokyo Hospital
2009 Orthopaedic surgeon, Japanese Red Cross Musashino Hospital
2011 Orthopaedic surgeon, Sagamihara National Hospital
2012 Orthopaedic surgeon, National Rehabilitation Center Hospital for Persons with Disabilities
(NRCD)
2019- Chief of Orthopedic Surgery, NRCD

Qualifications
2012 Specialist, The Japanese Orthopaedic Association
2022 Specialist, The Japanese Association of Rehabilitation Medicine

Main Clinical Interests
Rehabilitation
Spinal cord injury
Prosthetics and orthotics

[ Presentation Brief Summary]

Quadruple limb amputation is extremely rare, with only 0.02% of all amputees reported in Japan. The
main causes are infection-related diseases such as purpura fulminans and the associated sepsis. Due
to its high mortality rate, the amputation of the affected limb is unavoidable to save a patient's life.
However, if the patient's overall physical condition and the skin condition of the amputated end are
stabilized, there are some patients who can return to society through the prescription of an appropriate
prosthesis and rehabilitation. At our hospital, a national rehabilitation institution, quadruple limb
amputees accounts for 2.1% of all amputees (since 2005) and 6.4% of multiple amputees. This reflects
our proactive acceptance of amputees who are difficult to treat at other medical institutions. In this study,
we conducted a survey of 11 quadruple limb amputees whose medical records are traceable, regarding
the underlying diseases, rehabilitation progress, current daily living activities, health status, and
prosthetic use. The results revealed that the current usage of prostheses is largely dependent on the
level of amputation and the improvement of the living environment after discharge from the hospital. We
are looking forward to discussing the current situation and issues of quadruple limb amputation with
participants from Japan, China, and Korea.



Session 1

Effect of Locomotor Gait Training with Robotic-Assistive on Motor Recovery of Lower
Extremity in Children with Spinal Cord Injuries

Qi Zhang
Professor, Director, Department of Pediatric Physical Therapy, China
Rehabilitation Research Center, China

Bax7

[Biography]
Zhang Qi, Msc, Senior Physiotherapist, Professor of Capital Medical University School of Rehabilitation
Medicine, Chief-Director of Department pediatric PT of China Rehabilitation Research Center and also
Deputy Chief of Office of National Autism Rehabilitation Research Center. In 1990, she graduated from
The Hong Kong Polytechnic University with a bachelor's degree and a master's degree in PT, and have
nearly 30 years of clinical experience in the rehabilitation pediatric. She has been mainly engaged in PT
for children with cerebral palsy, spinal cord injury, brain trauma, autism and orthopedic diseases and etc.

[ Presentation Brief Summary]

To investigate the immediate and long-term effects of Robotic gait training on the recovery of motor
recovery in children with incomplete spinal cord injury. 50 children with incomplete spinal cord injury
undergoing physical therapy were recruited, and randomly divided into experimental group and control
group respectively. The control group were received only 60 minutes of conventional physical therapy,
while the experimental group received 30 minutes of robotic-assisted gait training on the basis of 30
minutes of conventional physical therapy. The changes of walking ability, physiological consumption
index, lower extremity motor score, the walking index for spinal cord injury and pressure center envelope
area score were assessed before and after 8 weeks after training. Results showed all indexes in the
experimental group changed significantly after training except the lower extremity motor score (P < 0.05).
Conclusion indicated that Robotic-assisted gait training could significantly improve the immediate motor
recovery of lower extremity in children.
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Session 2

Application and Prospect of Active Rehabilitation Training System Based on Brain
Computer Interface in Rehabilitation Therapy

Fubiao Huang
Director, Department of Occupational Therapy, China
Rehabilitation Research Center, China

[Biography]

Dr. Fubiao Huang; Associate Professor; Master's supervisor; Director of Occupational Therapy
Department at China Rehabilitation Research Center; Person in Charge of School of Occupational
Therapy at Rehabilitation University; Head of Teaching and Researching Section of Occupational
Therapy at Capital Medical University; Vice Chairman of the Occupational Therapy Professional
Committee of the Chinese Rehabilitation Medicine Association; Vice Chairman of the Rehabilitation
Therapist Professional Committee of the China Disabled Persons' Rehabilitation Association; Editorial
board member and reviewer for "Brain and Cognition", "Chinese Rehabilitation Theory and Practice",
and "Chinese Geriatric Health Medicine" journals; Editor in chief of 5 books related to occupational
therapy and deputy editor in chief of 3 books; Hosted 5 scientific research projects at or above the
provincial and ministerial level in the past 5 years; 7 bureau level scientific research projects; Awarded
third prize of the China Rehabilitation Medicine Science and Technology Progress Award (as the first
author), and published over 30 papers as the first author or corresponding author in domestic and foreign
journals. Research direction: Research and clinical application of brain computer interfaces for
rehabilitation systems.

[ Presentation Brief Summary]

In recent years, Brain Computer Interface (BCI) technology has become a research hot spot. Our team
has developed two forms of brain computer interface rehabilitation training systems based on motor
imagery signals for rehabilitation training of patients with complete spinal cord injury: 1. BCI and
Functional Electrical Stimulation (FES); 2. Hand rehabilitation training system controlled by brain
computer interface; Complete SCI patients do not only suffer from spinal cord level damage, but also
undergo extensive changes in their brains. Although BCI based on motor imagery signals does not
involve the regeneration of damaged neural tissue, it can promote brain plasticity, reduce abnormal brain
activity, and improve motor function by establishing connections between the peripheral nerves and
brain of SCI patients through visual feedback. After prolonged training, the patient's functional
connectivity throughout the entire brain (including temporal, parietal, occipital, and subcortical regions)
has increased. The reorganization of brain functional networks allows for increased coordination
between multisensory, motor related cortical, and extrapyramidal systems, thereby partially improves
limb function. The active rehabilitation training method based on brain computer interface has great
potential to become an effective intervention for the treatment of upper limb function in patients with
complete SCI.
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Session 2

Clinical Research on Spinal Cord Injury in Various Fields

Onyoo Kim
Director of Spinal Cord Injury, Rehabilitation Department, National
Rehabilitation Center, Korea

[Biography]
Graduate:
College of Medicine, The Catholic University of Korea, 2009
Internship:
The Catholic University of Korea, Catholic Medical Center, 2009-2010
Residencies:
Yonsei University Severance Hospital, 2011-2015
Research Fellowship:
Yonsei University Severance Hospital, 2015-2016
Committee assignment
Board examination committee, Korean Academy of Rehabilitation Medicine, 2023-
Scientific committee, Korean Academy of Rehabilitation Medicine, 2023-

Honors & Awards
Best poster awards, Korean Spinal Cord Society, 2023 & 2024

Main publications

-2024 Risk Factors for Pressure Injuries in Individuals with Spinal Cord Injuries Who Have Sarcopenic
Obesity: A comparison of Time-Dependent Changes in Sacral Region Pressure between individuals with
and without sarcopenic obesity, Journal of Spinal Cord Medicine.

-2024 Long term pulmonary function post spinal cord injury, Archives of PMR.

-2023 Characteristics Associated with Bone Loss After Spinal Cord Injury: Implication for Hip Region
Vulnerability, Endocrinology and Metabolism.

-2023 Sacral interface pressure can be alleviated by repositioning with a small-angle change using an
automated bed in patients with spinal cord injury

[ Presentation Brief Summary]
- Robotic Rehabilitation of Upper and Lower limb in Spinal Cord Injury
- International Spinal Cord Injury Survey (InSCI)
- Other Clinical Trials on patients of Spinal Cord Injury at National Rehabilitation Center
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Session 2

Developing highly versatile, innovative, yet sustainable rehabilitation approaches for
chronic diseases and disorders based on deciphering the molecular mechanisms
underlying the positive effects of physical exercise

Yasuhiro Sawada
Hospital, National Rehabilitation Center for Persons with Disabilities,
Japan

[Biography]
Dr. Sawada began his career as an orthopedic surgeon after earning his M.D. from the University of
Tokyo in 1985. His transition into research occurred during his time at the Graduate School of Medicine,
the University of Tokyo (1991-1995), where he pursued a Ph.D. study and delved into the intricacies of
bone cell responses to mechanical stresses, marking his entry into the field of Mechanobiology.
To deepen his understanding and contributions to Mechanobiology, Dr. Sawada undertook a post-
doctoral position at Columbia University in 2000 under Prof. Michael P. Sheetz, who discovered the
motor protein kinesin. Dr. Sawada’s pivotal research during this time resulted in the identification of the
docking protein p130Cas as a crucial mechano-sensing molecule in mammalian cells, a significant
milestone highlighted in his paper (Sawada et al. Cell 2006).
In 2007, Dr. Sawada's journey led him to the National University of Singapore, where he assumed the
role of Associate Professor and played a foundational role in establishing the Mechanobiology Institute
(MBI) in 2009, further solidifying his expertise and impact in the field.
Transitioning back to Japan in 2014, Dr. Sawada took on leadership roles at the Research Institute in
the National Rehabilitation Center for Persons with Disabilities (NRCD), serving as the Director of the
Department of Motor Functions. His responsibilities expanded in 2018 when he became the Director of
the Department of Clinical Research at the Hospital of NRCD, showcasing his versatility in both basic
research and clinical studies (Murase et al. Nat Biomed Eng 2023).

[ Presentation Brief Summary]
Physical exercise is known to be therapeutic or preventative for numerous diseases and disorders,
including essential hypertension. However, the mechanisms of how exercise has positive effect on blood
pressure control are largely unknown. Here we show that passive head motion in hypertensive rats,
which reproduces the mechanical accelerations generated in their heads during moderate-velocity
treadmill running, decreases the expression of angiotensin Il type 1 receptor (AT1R) in astrocytes in the
rostral ventrolateral medulla (RVLM), thereby lowering blood pressure. We show that passive head
motion generates interstitial fluid movement that is estimated to exert shear stress at a magnitude below
1 Pascal, which decreases AT1R expression in cultured astrocytes. In hypertensive rats, inhibition of
interstitial fluid movement following the introduction of hydrogel into the RVLM, eliminates the
antihypertensive effects of passive head motion and treadmill running. Furthermore, vertically oscillating
chair riding by hypertensive adult humans, which reproduces the mechanical accelerations generated

13



in their heads during light jogging or fast walking, lowers their blood pressure. Our findings indicate that
exercise-mimicking moderate mechanical intervention has a therapeutic/preventative effect on
hypertension, and suggest that our approach can contribute to the development of highly versatile, yet
low-load and sustainable rehabilitation strategies.
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