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Effects of ankle stretching on spasticity in patients with stroke
BI Sheng, DENG Siyu, HU Nan, LU Xi, QI Shuyan, LIU Chang
Dept.of Rehabilitation Medicine, CHINESE PLA medical school, 100853
PKUcare Rehabilitation Hospital

Abstract

Objective: To observe ankle stretch effects on lower limb function in stroke and to explore its
mechanism.

Method: Twenty-five patients with stroke were randomly divided into two groups: 12 in ankle
stretching group (experimental group) and 13 in straight leg raising group (control group).
Both groups were trained by the LR2 Leg Rehabilitation Robot for 2 weeks for totally 12
sessions, 45min/session). Before and after training, the spasticity of the ankle joint were
assessed by passively move the ankle joint using isokinetic testing system; ankle joint muscle
strength were also tested to get the active peak torque (PT), besides the active and passive
range of motion (AROM, PROM) of the ankle were measured, torque- angular velocity slope
(SLOPE); Clinical evaluation included the Modified Ashworth Scale (MAS), clinical spasticity
index (CSI).

Result: Before training, there was no significant difference between two groups in all the
measured parameters. After 2 weeks training, the spasticity measured under different
angular velocity showed a significant difference between the two groups except 240°/s ; there
was a significant difference between the two group on the muscle strength measured at the
60°/s, 120°/s ,but not at 180°/s, also a significant difference between the two group on the
SLOPE measured, the AROM, PROM, MAS value and CSI in experimental group were
significantly better than control groups(P <0.05).

Conclusion: Ankle stretch can effectively reduce spasticity in patients with stroke, improve
joint mobility and muscle strength.
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Functional Electrical Stimulation based on the Walking Pattern Improve the

Walking Ability of Subjects with Early Stroke
Tiebin Yan, MD, PhD, Department of Rehabilitation Medicine ,SunYat-sen Memorial
Hospital, SunYat-sen University, Guangzhou, China

Background

Since Liberson first applied the electrical simulation, later on called functional electrical
stimulation (FES) on the affected lower limb of stroke patients to correct the foot drop in
1960°s, FES has been used widely to treat subjects with stroke. However, the devices used
were either one or two channels. They improved mainly the ankle dorsiflexion but not the gait
pattern because the devices were focusing on the ankle join. Stroke often causes multi-joint
gait deficits rather than ankle joint dysfunction alone. One joint improved was hardly to
benefit patient’s walking pattern. Therefore, multi-channel FES has increasingly been
applied to correcting gait deficits after stroke.

Purpose
To compare the effectiveness of the four channels FES based on the gait pattern to improve
the walking pattern of subjects with ischemic early stroke.

Methods

It was a randomized controlled trial.

Subjects (n=483) within 3 months post-stroke were recruited, 269 of them were first stroke.
Fifty-five finally met the inclusion criteria and were randomly assigned to 1 of 3 groups:
four-channel FES (n=16, male/female=8/8, 63.4+10.6 years old, 41.3+29.4 days post-stroke),
placebo stimulation (n=15, male/female=9/6, 67.0+£9.0 years old, 41.5+20.4 days after stroke)
and dual-channels (n=14, male/female=8/6, 64.6+8.3 years old, 41.6+22.1 days after stroke).
Ten subjects didn’t complete the study.

All subjects received the standardized rehabilitation program. Those in the four-channel FES
group received the stimulation based on the normal gait cycle with the electrodes on the
quadriceps, hamstring, tibialis anterior (TA), and medial gastrocnemius (MG) of the affected
lower limb to mimic normal gait. They were treated in the unaffected side lying position with
the affected lower limb suspended. Subjects in the placebo stimulation group received the
shame stimulation at the similar position. While the dual-channel FES group received FES at
the TA only. FES was delivered with 0.3-ms pulses at 30 Hz, maximum tolerance intensity.
The stimulation lasted for 30 min each session, 1 session daily, 5 days a week for 3 weeks with
the total of 15 sessions.

Outcome measurements included Fugl-Meyer Movement Assessment (FMA), Postural
Assessment Scale for Stroke Patients (PASS), Berg Balance Scale (BBS), Functional
Ambulation Category (FAC), and Modified Barthel index (MBI). All were assessed at baseline,
once a week during the 3 weeks of treatment.

Data were analyzed with repeated measure analysis of variance using SPSS to compare the
main effects before, during, and after treatment by post-hoc tests with Bonferroni correction
to compare treatment effects among the 3 groups.

Results

No significant differences were found among 3 groups at baseline and all 3 groups
demonstrated significant improvements in all outcome measurements from pre- to
post-treatment. Comparison among groups revealed the score of FMA, and MBI in the
four-channel group were significantly higher than those in the other two groups (P = 0.024 to
0.021) at the end of the 3 week treatment. The score of PASS, BBS, MBI and FAC in the
four-channel group were significantly higher than those of the placebo group (P=0.022-0.039.
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Conclusions

Four- and dual-channel FES improved motor function, balance, walking ability and
performance of activities of daily living in subjects with early ischemic stroke. In comparison
with conventional dual-channel FES stimulating ankle dorsiflexion only, four-channel FES
based on a normal gait pattern demonstrated greater effectiveness following 15 sessions of
FES treatment.

(Clinical Trial Registration: ChiCTR-TRC- 11001615)
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The Principles of Research in Rehabilitation Sciences
Gabriel Ng

This presentation introduces the history of development for the disciplines of
physical therapy and occupational therapy. The knowledge bases for these
disciplines were originally based on the practice of western medicine and theories
from relevant clinical science disciplines. The development of research in
rehabilitation is however hampered by many factors, in particular the difficulty in
defining the final outcome of a successful rehabilitation program and the relative
lack of support from major funding bodies. With the increasing demand of
rehabilitation services in the society, there is a pressing need of expanding the
core knowledge base for PT and OT and the further understanding of the
therapeutic mechanisms underlying the treatment so as to drive and advance the
treatment paradigms to achieve better clinical outcomes. This could not be done
without high quality translational research for the two disciplines that bridges the
fundamental theories with clinical services. The presentation tries to dwell into
the concepts and steps of rehabilitation research, explore the normal paths to
formulate a worthy to pursue question with the use of appropriate research
methodologies, theories and operationally definable parameters, and discuss the
logistics issues when conducting clinical research so as to reach the goal of
practicing rehabilitation with evidence base.
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Rejuvenating the Aging Brain? Evidence from Cognitive Training
Dr Sam C. C. Chan,
Assistant Professor, the Applied Cognitive Neuroscience Laboratory Department of
Rehabilitation Science, the Hong Kong Polytechnic University

Abstract

Evidence shows that the aging brain still have the neuroplastic capacity to modify neural
connectivity and functions to meet change demands from the environment throughout
lifespan. This presentation elucidates that Chinese calligraphy handwriting (CCH) could
serve as a form a cognitive training to enhance cognitive functions of those with cognitive
decline. Previous evidence suggests that CCH may have mood calming and attention
enhancement effects. Whether it also could modulate working memory and imagery functions
of those with cognitive decline including the elderly and those with mild cognitive impairment
(MCI) is seldom addressed in the literature. Randomized controlled trial and event-related
potential studies were conducted to examine if an extended period of time of practicing CCH
could enhance working memory functions of individuals with MCI in terms of capacity,
information updating, information evaluation and imagery functions. The generalization
effect of the CCH training to other types of stimulus was also examined. Neuropsychological
results showed that CCH training may improve attentional control (measured by Color Trails
Test) and working memory (measured by Digit Span Test-Backward). In terms of neural
processes, although the CCH training may not enhance working memory capacity (reflected
by P200 marker), it may facilitate updating visual representation on working memory buffer
(reflected by N200). Furthermore, top-down processes such as evaluative (reflected by P300
marker) and imagery functions (reflected by N400 marker) were also shown to be more
efficient and salient for Chinese stroke and other types of visual stimuli (e.g. digits). This
series of studies suggested that the functions of the declining cortical networks still have the
potential to be maintained or ameliorated through cognitive trainings with proper designs and
strategies.
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Investigation of the antidepressant effect of physical exercise and its underlying

mechanisms
Dr. Sonata Suk-yu YAU

Abstract:

Physical exercise is known to be beneficial for alleviating depression; however its underlying
mechanisms are still largely unclear. Our previous animal studies have shown that the
antidepressant effect of physical exercise is partly contributed by increased adult
neurogenesis (generation of adult-born neurons) and enhanced dendritic complexity (e.g.
increased dendritic length and branching) in the hippocampus, a brain region important for
learning and memory. To further study how physical exercise enhances hippocampal
neurogenesis, we have recently identified adiponectin, an adipocyte-secreted hormone which
exhibits anti-inflammatory, insulin-sensitizing, and anti-diabetic properties, as an
exercise-mimetic on counteracting depression. Adenovirus-mediated increases in adiponectin
levels in the brain decrease depression-like behaviors and promote hippocampal neurogenesis,
whereas genetic knockout of adiponectin diminishes exercise-induced antidepressant effects
and hippocampal neurogenesis. In vivo studies indicated that adiponectin increases cell
proliferation by activating the adiponectin receptor 1/AMP kinase signaling pathways. These
results not only reveal possible mechanisms whereby exercise exerts its antidepressant effect,
but also suggest a novel therapeutic treatment for depression by up-regulating adiponectin
levels.
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Falls prevention strategies for older adults — ancient wisdom and modern

approaches
Dr. William WN Tsang

Abstract:

About one in three community-dwelling older adults (65 years or above) experience at least
one fall in a year. As the population is aging, the strategy for fall prevention is much needed.
In ancient China, the focus of exercise was not on physical aspect alone, but involved the
mind-body interaction. Recent researches on the risk factors of falls gradually reveal the
importance of independency of both cognitive and physical elements.

We initially hypothesized that the lower fall rates in the Chinese cohorts would be partly due
to better performance in the physiological and functional tests. However, this was not the case,
as our findings indicated the white Caucasian cohorts performed better in many of the tests.
We found that the low fall rates evidence in Chinese cohorts result from their levels of concern
about falling.

In another study on the effects of aging and Tai Chi on a finger-pointing task with a choice
paradigm, we found that Tai Chi practitioners performed a faster movement time under a
cognitive required protocol. This differs from our previous findings that both older groups
demonstrated similar movement time when they performed simple and faster finger pointing
to stationary and moving visual targets in a no-choice situation.

All these findings lead us to pursue studies on the dual-tasking (cognitive versus postural
control) as the performance has been found to be correlated with the incidence of falls. We
found that Tai Chi practitioners have better postural control and selective attention in
stepping down with a concurrent auditory response task.

Oriental exercises like Tai Chi and qigong put lots of emphasis on mind-body practice. This
may provide a solution in the falls prevention and rehabilitation in older adults. However, the
underlying mechanism is still unknown. In a recent investigation, we show that an increased
parasympathetic control of the heart and prefrontal activities may be associated with Tai Chi
practice. Having a “mind” component in Tai Chi could be more beneficial for older adults’
cardiac health and cognitive functions than body-focused ergometer cycling.

In the presentation, the ancient wisdom will be illustrated with the modern scientific
approaches in exploring the falls prevention strategies.

11
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Development of Occupational Therapy services in NeuroRehab in Hong Kong
Eddie Hui

In Hong Kong, Stroke was the forth leading cause of death and first leading cause of
disability in 2011. In view of a larger number of demand for rehabilitation services for stroke
patient, it was reported that more than 30% of the Hong Kong Occupational Therapist are
participating in the rehabilitation process with patients suffered from Stroke. As the number
of stroke patients and the number of Occupational Therapist keep increaing, there is a need to
ensure the effectiveness and quality of occupational therapy service provided to the clients.
This presentation is going to share about the development of occupational therapy service in
Hong Kong over the past 20 years and how the occupatinal therapists in Hong Kong adopted
the evidence based practice in clinical practice.

12
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Burden of caregivers for patients with mild Alzheimer’s disease in Japan:

difference in severity of dementia

Satoshi Hayashi,1:2 Shinichiro Murakami,3 Ming HUO,3 Shinji Arimatsu,4
Hitoshi Maruyama?
10kayama University Graduate School of Medicine, Dentistry and Pharmaceutical
Sciences,2Department of Occupational Therapy, Okayama Institute for Medical and Technical
Sciences,3Department of Physical Therapy, Himeji Dokkyo University, Japan,4Chiropractic
and Insole therapy Ashiya,’Department of Physical Therapy, International University of
Health and Welfare

ABSTRACT

[Background] Care for the disabled elderly can become stressful and exhausting, especially in
cases of dementia. There have been a number of studies on the dementia caregiver burden,
but studies focusing on differences by stage of dementia are rare.

[Methods] One hundred thirty eight consecutive caregivers of patients with AD participated in
this study. The caregiver burden was evaluated by the short version of the Japanese version of
the Zarit Burden Interview (sZBI).

[Result] The caregiver burden in mild AD was more severe than that in very mild AD. In very
mild AD, the risk factors of caregiver burden were neurobehavioral symptoms, whereas the
risk factors in mild AD were disturbances in instrumental activities of daily living (IADL) and
neurobehavioral symptoms.

[Conclusions] The severity of AD affects the caregiver burden. We should pay attention to
different factors in evaluating and reducing the caregiver burden in the different stages of AD.
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Relationship between activities of daily living and Short Physical Performance
Battery in elderly women with femoral neck fracture
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An example of employment support in the company for schizophrenia subject.
Tomohito Nozaki'’ ?’, Takamichi Taniguchi'’
1) International university of health and welfare 2) NPO Nasu frontier

1. Introduction: In Japan, the number of persons of fiscal 2015 current failure employers, in
the private sector is 453,133.5 people, it has been increasing year by year. In the type of
disability, mental disabilities is a year-over-year 25 percent increase, compared to other
disabled people and people with intellectual disabilities, in the rate of increase is larger
situation. For persons with mental disabilities, in place it is legal and systems related to
employment, in the ever easier to achieve the employment to more situations. Here we report
an example of the employment support with a focus on the company for schizophrenia subject.
2. Subject information:40-year-old, female, schizophrenia. After high school graduate went to
clerical. After the job, in the wake of the death of the mother, loss of appetite, the appearance
of symptoms such as insomnia. Receive the first visit, the diagnosis of depression in the
psychiatric hospital. Get married, but worsening symptoms due to dismissal and betting
troubles of her husband. Because there was an auditory hallucinations and hallucinations,
etc., she was hospitalized with a diagnosis of schizophrenia. When 38-year-old, she is physical
condition is stable, outpatient by the introduction of the attending physician to the
employment support office. Then, from the manufacturing companies of noodle processing,
there is a consultation for new employment, she challenged.

3. Support course:1) Practice of previous employment She complained. "I am worried about
whether it 1s work." In addition, the company was also looking for an opportunity to assess
whether it is possible employment as one of the forces. Therefore, we carried out the job before
training of three months. Business during the training period, sheng with pan fried by the line
work, cleaning of equipment. She over-tension in the new environment, there is easy
fatigability. For 6 hours / day had the goal at the time of employment, the first month is 4
hours working time, second month is 5 hours, 3 months is a 6-hour, stepwise extension, aimed
at fixing. Training start initially, from the over-tension and depersonalization symptoms,
there was also be stationary during work. However, it and continue to do repeat the same
work, by the aggressive voice credit from the field staff, is gradually stable.2) Support after
employment: There is demand for work speed improvement from the company side,
supporters have conducted a job analysis. She was poor work efficiency is accomplished with
one hand. Support person, the work scene of her and on-site personnel and video shooting,
tried to improve visually be recognized by. She also has complained of such willingness
decreases and sleep bad, SDS "help yourself, man it to work," negative answer to the item. It
provided an opportunity to obtain an evaluation of the work pretend than president. Also
provided an opportunity to speak her experiences to the user of the employment support office,
improvement was observed.

4. Consideration: Schizophrenia, such as by cognitive dysfunction and low of self-evaluation, is
also be affected in the employment scene. But work by the ingenuity of the aid will be possible.
We think that it is showing the effect with the aim of fixing in realistic scenes that work.
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Development Process of Transfer Assist Robot based on the User Needs Concept.
Mio Nakamura??, Yohei Kume?®, Jun Suzurikawa?, Shohei Tsukada?,
Hideo Kawakami?®, Takenobu Inoue?
1) International University of Health and Welfare
2) Research Institute, National Rehabilitation Center for Persons with Disabilities
3) Panasonic AGE-FREE Life Tech Co. Ltd.

[Introduction]

To develop technology based on the need for a Roboticbed® (Panasonic AGE-FREE Life Tech
Co. Ltd.) by the elderly and those with disabilities, this study extracts user needs and
problems based on feasibility testing. This study makes it clear that those with severe
disabilities want the Roboticbed® to support their independence in moving between bed and
wheelchair and back. We propose a lifestyle for users and caregivers using the present version
of the Roboticbed® based on experiments and extracted problems based on user needs.

[Objective]

The purpose of this study has been to clarify user needs related to the Roboticbed® and to
develop technology based on it. We have extracted user needs based on feasibility testing and
problems extraction in evaluation testing.

[Overview of Roboticbed® prototype]

Roboticbed® has three functions — as an electric bed, as an electric wheelchair and as an
automatic posture change that supports transfer between bed and wheelchair. The main use
of Roboticbed® is to support transfer between bed and wheelchair including automatic posture
change and to support mobility, which is a function that enables the electric wheelchair to
move around the indoor. In this study, we focused on the automatic posture change that
supports transfer between wheelchair and the Roboticbed®.

[ Feasibility testing and experiments process of Robotiched®]

The feasibility testing and experiments process of Roboticbed® included three phases;
phasel. Understanding of user needs related to Roboticbed®, phase2. Extraction of
Roboticbed® target users and proposed lifestyles, phase3. Extraction of problems based on
user needs for prototype Robotiched®.

[Results]

The results of phasel have indicated that users, i.e., the elderly, those with disabilities and
caregivers, have needs for both independent of transfer and reducing assistance related to
Roboticbed®. At phase2, we have created and proposed scenarios for using the Roboticbed®
targeting one user for whom this Roboticbed® concept was suitable. Based on this proposal,
we have extracted problems based on user function and lifestyle such as improving the way in
which a user slides onto the bed, improvement in operation interface, and improvement in
wheelchair seating at the phase 3.

[Discussion and Conclusion]

These results indicate that evaluation based on user needs is useful for specifying a design
guide for user needs. Needs based evaluation has turned out to be useful for clearly specifying
a design guide on user needs.
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Changes of S-SEP by the upper limb immobilization during 10 hours
Takuro Ikeda?, Yoshinobu Goto?, Shinichiro Okal, Toru Shibuya?, Keishi Kinoshita?,
Nozomi Ito?, Kensuke Matsuda?, Masami Nakahara?
1)International University of Health and Welfare, 2)Tsuruta Ortopedic Surgery Hospital,
3)Keishinkai Hospital, 4)Sumi Ortopedic Surgery Clinic

[ Introduction] The aim of this study was to investigate the effect of somatosensory
information processing by the upper limb immobilization during 10 hours using short-latency
somatosensory evoked potentials (S-SEP).

[Methods] Twenty right-handed healthy subjects (mean age 21.8 years) participated in this
study. None of them had a history of significant medical, neurological, and psychiatric disease.
The study was performed with approval of the local ethics committee and in accordance with
the Declaration of Helsinki. The subjects’ left hand and forearm were wrapped with soft
bandage covered at 90° elbow flexed position. Subjects were instructed not to move their left
hand during 10 hours, from 8 AM to 6 PM. To obtain the S-SEP, we used a multimodal evoked
potential system (Neuropack, MEB-2208). Left median nerve was electrically stimulated with
a stimulus rate 5Hz and duration was 0.2 ms. The intensity of the stimulus was adjusted to
elicit mild twitches of the left thumb. The bandpass filter was 52000 Hz, and the sampling
rate was 5 kHz. Surface electrodes were placed at Erb’s point(Erb), cervical spine(C7),
somatosensory area of right upper limb(C4’) and referenced on Fpz(International 10-20
system). The analysis time was 50ms, and 500 responses were averaged. The amplitudes and
latencies of S-SEP components (N9, N13 and N20) were measured.

[Result] Higher amplitude distribution of three distinct components (N9, N13 and N20) were
identified before and after immobilization. Amplitude change in N9 was significantly
increased with immobilization(p<0.05). On the other hand, in the central conduction time
(N13-N20) and the amplitude changes of N13 and P20 were not, no significantly changed.

[Conclusion] Our results suggest that the nerve activity of brachial plexus is excited by the
upper limb immobilization during 10 hours.
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The Immediate Intervention Effects of Neuromuscular Joint Facilitation after

Anterior Cruciate Ligament Reconstruction
Qiuchen HUANG'2 Chunying HU,PT%.2;
1) Capital medical university, School of rehabilitation medicine.
2) China Rehabilitation Research Center, Department of Physical Therapy.

INTRODUCTION

The anterior cruicate ligament (ACL) is the most frequently injured knee ligmament,
accounting for about 50% of all ligment injuries. Recently, reconstructive techniques have
been refined to achieve better stabilization of the knee joint and other joints which in order to
gain better functional recover. Along with muscle strength, proprioception sense is also
decreased in patients with cervical spinal cord injury stroke or fracture. The joint position
error (JPE) test is considered the primary measure of upper and lower limb proprioception
and has been widely used as an outcome indicator for patients with cervical spinal cord injury
and hemiplegia. Neuromuscular Joint Facilitation (NJF) is a technique which is used to
improve the lower-limb muscle strength and gait function. NJF is used to increase strength,
flexibility, and ROM. NJF is a new therapeutic exercise based on kinesiology. The aim of this
study was to examine the immediate effects of functional activity level after rehabilitation of
NJF treating on the ACL reconstruction.

SUBJECTS AND METHODS

The subjects were 10 young people (8 male and 2 female). The subjects sat on high chairs
and placed their hip joints and knee joints flexion at 90°. The subjects’ knee joints were out of
high chairs. Two isotonic contractions were performed on knee joints extension in different
days: the knee joint extension muscle strength training (MST) and the knee joint extension
outside rotation pattern of NJF. Resistance was applied to the highest level possible that
allowed subjects to complete the isotonic exercise.

The experimental measures were the extension strength, surface electromyography (sEMG)
of the vastus medialis muscle and vastus lateralis muscle, and the joint position error (JPE)
test of knee joint, in both groups before and after the experiment.

Two-way ANOVA and multiple comparisons (Bonferroni test) were used to test for
statistically significant differences, and the factors were intervention and group.

RESULTS

Two-way ANOVA revealed significant interactions among the JPEs and extension
strength of the two groups, indicating that the changes between the groups were significantly
different. The error in the knee flexion angle repetition was reduced, and the strength of knee
joints extension was increased by NJF intervention. Two-way ANOVA showed the main effects
of the intervention on sEMG. The paired t-test showed significant increases in the average
discharge of the vastus medialis muscle and vastus lateralis muscle on sEMG after the
intervention. However, there was no significant difference between the MST group and the
NJF group.
DISCUSSION

Compared with that of the MST group, the NJF group’s JPEs test and the extension
strength was improved, the average discharge of the vastus medialis muscle and vastus
lateralis muscle on SEMG were significantly increased after both MST and NJF treatment.

The reason for this result is that compared with the knee joint extension muscle strength
training, the NJF enabled excitability of proprioception, which can effectively adjust the
movement of lower limb after ACL reconstruction by proximal resistance and the end rotation
movement of knee joints.

These results suggest that the knee proprioception ability and muscle strength can be
improved by NJF training in patients with ACL reconstruction.
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Effects of the thickness of the transverse abdominal muscle in different tasks
Kimiko TAJIRI MS, Ns,!” Ming HUO PhD, PT,?’ Hitoshi MARUYAMA PhD, PT,?

1) Bukkyo University

2) Himeji Dokkyo University

3) International University of Health and Welfare
[Purpose] This study examined the measurement the thickness of the transverse abdominal
muscle (TA) in different tasks. [Subjects] The subjects were eleven healthy adult women
(52.9 + 8.0 years). [Method] Thicknesses of TA were measured in seven tasks in the supine
position. The tasks were: 1) Resting state, 2) Maximal contraction of TA, 3) Maximal
contraction of levator ani muscle (LA), 4) Maximal simultaneous contraction of both TA and
LA, 5) Maximal simultaneous contraction of both TA and LA with front side resistance added
to both knee, 6) Maximal simultaneous contraction of both TA and LA with diagonal
resistance added to both knees, and 7) Maximal simultaneous contraction of both TA and LA
with lateral resistance added to both knees. [Results] The thicknesses of TA during maximal
simultaneous contraction and maximal simultaneous contraction with resistance were
greater than during the resting state [Conclusion] The muscle output during simultaneous
contraction and resistance movement were larger than that of each individual muscle.

Table 1. Effect of Thickness of TA for Each Task

Task Thicknesses of TA (mm)
Resting state 2 25+0.5 d>a*
e>a*

) ) . f>a** c*
Maximal contraction of TA 3.8+14 N
Maximal contraction of LAc 3.5+1.1
Maximal simultaneous contraction of both TA and 3.9+1.3
LAd
Maximal simultaneous contraction of both TA and 40+1.2

LA with front side resistance €

Maximal simultaneous contraction of both TA and 4.3+1.3
LA with diagonal resistance f

Maximal simultaneous contraction of both TA and 4.8+1.6

LA with lateral resistance &

*: p<0.05; **: p<0.01
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Reliability of lower Leg Proximal End Kinematics During Different Paces of
Racewalking on a Treadmill Using a Motion Recorder (MVP-RF8-BC)

Hongzhao WANG?® 3, Ming HUO, PT, PhD?, Ko Onoda, PT, MS?V, Desheng LI?,
Qiuchen HUANG, PT, PhD%, Hitoshi MARUYAMA, PT, PhD?
1) International University of Health and Welfare
2) Himeji Dokkyo University
3) Jiangsu Huaian Sports School
4) China Rehabilitation Research Center

[Background]

The 8ch Wireless Motion Recorder (MVP-RF8 Series) is an inertial measurement unit made
by MicroStone Inc., Saku Japan. It is an electronic device that uses the combination of an
accelerometer, gyroscope, and magnet attachment (option that provides a reference frame) to
record the location and orientation of the device in 3D space. The location and orientation are
detected by calculating linear displacement (using accelerometer data) and rotational
displacement (using gyroscope data) of the device from a reference point. The MVP-RF8 Series
can be used to record behavior, rehabilitation and sports for motion analysis.

Previous research has shown that success in race walking is related more to the efficiency of
technique rather than physiological factors.In fact, although treadmills may not be suitable
for everyone, they offer walkers many more options for more efficient workouts. One of their
best features is that they can be set at various paces. Racewalkers often use treadmills
because of the benefits of having a flat unchanging surface allowing pace judgment to be
learned.

[Purposel

This study was performed to investigate the changes in lower leg proximal end kinematics,
and reliability of measurement during different paces of racewalking on treadmill.

[Subjects and Methods]

This study was conducted with 11 healthy young amateur racewalkers. The participants were
students of the Huaian Sports School of Huaian City, China. Participants walked on an
instrumented treadmill. The lower leg proximal end maximum inversion/eversion (I/E)
rotation and medial/lateral (M/L) rotation were measured with an S8ch Wireless Motion
Recorder (MVP-RF8-BC, MicroStone Inc., Saku, Japan) during racewalking at pace of 5 and
9km/h. The wireless motion recorder was attached to the proximal end of the right lower leg
and just below the proximal end of the fibula to record lower leg proximal end kinematics .
The sampling rate of the wireless motion recorder was 200 Hz, and the data were transmitted
by bluetooth to a computer. The data were collected for 6 seconds in two capture stages and
approximately 30 seconds plateau was reached in each stage. The participants’ motion
characteristics in 3 consecutive gait cycles at each of the 2 speeds were recorded and analyzed
with the MVP-RF8-BC analysis software system. The means of 2 measurements were adopted
as representative values. The measurement sequence was completely random for each
participant.

The PASW Statistics 18.0 statistical package was used for statistical analysis. Differences in
lower leg proximal end kinematics were compared by employing the independent t-test. The
level of statistical significant was set as p = 0.5. The intra-class correlation coefficient ICC1, 2)
was also calculated to investigate the within-subject reliability of proximal lower leg and
kinematics.

[Results]

The independent t-test showed that there were significant differences in the lower leg
proximal end maximum medial/lateral (M/L) rotations at the 9 km/h pace compared with
those at the 5 km/h pace. The ICC values of lower leg proximal end maximum
inversion/eversion (I/E) rotation and medial/lateral (M/L) rotation at the 5 km/h and 9km/h
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paces showed a high level of reliability. The intra-examiner reliability estimates ranged from
0.82 and 0.89 to 0.87 and 0.93 for lower leg proximal end inversion/eversion (I/E) rotation and
medial/lateral (M/L) rotation.

[Conclusion]
The results indicate that the lower leg proximal end kinematics of racewalking on treadmill
are influenced by different paces and that assessment of lower leg proximal end kinematics by
means of the wireless motion recorder (MVP-RF8-BC) is adequately reliable. This information
may be useful for determining exercise prescriptions.
Motion capture is usually used in the medical science field for analyzing the physics of human
motion, especially in biomechanics studies related to sports and rehabilitation. All these
applications involve examination of kinematics and kinetics. In this study the wireless motion
recorder (MVP-RF8-BC) was used to record the parameters of the moving body’s trajectory.
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Physiotherapy Program collaborating with Cognitive Behavioral Therapy
Norito Kobayashi, RPT?’, Kazuyoshi Kameyama, OTR*’, Shinichiro Murakami, RPT, PhD?’
U Nishi-harima Medical College

2) Deportment of Physical Therapy, Faculty of Health care Science, Himeji Dokkyo University

[Purpose]
Low back pain is a major problem for practical nurses and caregivers. According to statistics
based on occupation, it is reported that 78.5% of health care workers develop low back pain.
The cause of this low back pain comes from not only the physical aspect, but also from
psycho-socio aspects. Currently different studies are being conducted to tackle this issue.
Cognitive Behavioral Therapy (CBT) is one of the therapies that is strongly recommended to
treat chronic low back pain based on strong evidence of effectiveness. CBT, especially
Mindfulness-Based Cognitive Therapy (MBCT) is proven to be very effective for pain
reduction, which helps the clients to focus their mind on the pain itself with MBCT techniques.
In our study, we found out that MBCT along with physiotherapy helps to reduce low back pain
for healthcare workers with chronic low back pain and we were successful. In this report, we
will talk about our method using both physiotherapy and MBCT to deal with low back pain.

[Subjects and Methods]
Targets are A) 45 employees at a hospital aged between 20 - 60 (about 50% of the employees at
a hospital) who acknowledged their low back pain based on their self evaluation and who
agreed to participate in our research. We conducted 6 MBCT sessions, once every 2 weeks.
Each session was 60 minutes and 10 clients at a time. We created this MBCT session with a
clinical psychologist. The content of the sessions were a combination of a 15 minute lecture on
pain mechanism and 30 minutes of MBCT which includes 1) Body scanning (it is a practice to
create awareness of each part of your body and to feel it) and 2)Breathing practice through the
stomach (It is a practice to stabilize the mind through breathing). We also included a group
meeting. We evaluated our participants before and after the sessions based on the pain NRS,
low back pain history, and HADS.As for the statistics, we used Wilcoxon rank-sun test to
compare the pain before and after the sessions. Also we used T-test to compare their anxiety
and depression before and after the sessions.

[Results]
The following is the before and after the MBCT session.NRS (2.91+1.83) — (1.76+1.64) Anxiety
(HADS) (7.4+3.9) — (4.6+2.8) Depression (7.8+3.3) — (7.1£3.5) (p<0.05)

[ Conclusion]
This study shows that MBCT is effective both with physical pain as well as anxiety and
depression for participants with low back pain. The purpose of MBCT sessions is that the
participants understand their own bodies and emotions along with the pain, and act
accordingly. Even if they experience pain, anxiety, depression and anger, it is important for
them to learn to live with them. We believe that the participants who go through the MBCT
sessions are able to accept the unpleasant condition of pain and stress, and once they accept it,
as a result, the pain will be reduced. That will affect their mental state and lead to heal their
anxiety and depression caused by the pain.
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Observation of Muscle Capillary Construction of Kidney Disease Rat
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Kameyama?, Miho Kanazashi4, Masayuki Tanaka4, Minoru Tanaka?4, Hiroyo Kondo®, Hitoshi
Maruyama®, Hidemi Fujino?

I Department of Physical Therapy, Himeji Dokkyo University

2 Department of Physical Therapy, Kyoto Tachibana University

3 Department of Neuropsychiatry, Okayama University Graduate School of Medicine

4 Department of Rehabilitation Science, Kobe University Graduate School of Health Sciences
5 Department of Food Science and Nutrition, Nagoya Women’s University

6 Department of Physical Therapy, International University of Health and Welfare

Background and Purpose: Kidney disease increases risk of blood vessel and capillary disease.
In case of chronic kidney disease (CKD), these problems may happen slowly a long period of
time. The thing about heart in particular is well known. Chronic kidney disease may be
caused by diabetes, high blood pressure and other disorders. Hypertension causes CKD and
CKD causes hypertension. Anyone can get CKD at any age and any sex. However, some people
are more easily to get kidney disease than others. That two main causes of CKD are diabetes
and high blood pressure. Those diseases fail with blood vessel and capillary in various factors.
In any case, the blood vessel system is connected with kidney disease deeply. However, muscle
capillary architecture of kidney disease is not observed. Our aim is to make skeletal muscle
capillary architecture in CKD clear.

Materials/Methods: 12 Wistar rats (age; 16wks) were randomly divided into CKD group
(n=6) and Sham operation (SHAM) group (n=6). Rats in CKD group suffered from a chronic
kidney failure artificially. The details are as follows; 1. When 16wks old, under anesthesia
with pentobarbital, we removed the two-third left kidney surgically. 2. When 17wks old, under
anesthesia with pentobarbital, we removed the right kidney surgically. 3. When 23wks old, we
injected fluorescer into soleus muscle and removed it out. 4. Those muscles were frozen and
were observed with confocal laser microscope. In SHAM group, they were operated for at the
same time, but the kidney was not removed surgically. The kidney was extracted to outside
from rat and it was returned to rat without removing it surgically. The microscope image was
analyzed in NIH Image software and it was compared. All data were presented as the means
+ SEM. All statistical tests were done using an unpaired Student’s —test. P<0.05 indicates a
significant difference.

Results: On 23 wks old CKD, body weight and soleus weight were decrease. Feeding volumes
were same. Urinary albumin /urinary creatine value was increase. Data from the
morphological measurement of the CLSM images by the NIH Image software. The mean
microvessel volume of CKD rats were significantly lower than that in the SHAM rats.
Capillary architecture of CKD was looser than that in SHAM. Moreover, capillary diameter of
CKD was smaller than that in SHAM.

Conclusions: These results indicate that capillary volume in skeletal muscle may decrease by
only kidney disease. It not include diabetes and/or hypertension. Diabetes and/or
hypertension also decrease capillary volumes. These relations are our future issues. We take
few kinds of treatment to the future, a rat of the kidney disease and are going to observe
muscle tissue and capillary.
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Effect of centralization training of the humeral head to the abductor muscle
strength of the rotator cuff damage case
Shota Kondo? Kyohei kameo? Ryosuke Iseki? Yasutake Iseki?’
1) Department of Rehabilitation, Mitsu Orthopedic Clinic
2) Department of Orthopaedic Surgery, Mitsu Orthopedic Clinic

[Purpose] On the rotator cuff damage case with pain in clinical patient, we had experience
that their humeral head was anterior superior deviation. We thought this deviation caused
outlet impingement of supraspinatus muscle. Moreover we thought this was causally of pain.
And this deviation causes the dysfunction of the shoulder joint. Past time, training of rotator
cuff damage was not considered about centralization in humeral head to scapulohumeral joint
(e.g., mainly muscle strength training for shoulder muscles, etc.). Purpose of this study was
effect of centralization training in humeral head to scapulohumeral joint for abductor muscle
strength of the shoulder on rotator cuff damage case.

[Subjects and method] Materials were 18 shoulders from 15 patients who had a diagnosis of
the rotator cuff damage, and these shoulder had anterior superior deviation of humeral head
(Sex; male n=7, female n=8. Age; Ave. 62.8 years old (31 — 79 years old)). As for them,
treatment of the centralization training was done. We measured abductor muscle strength of
the shoulder when before and after of treatment. The centralization training methods are as
follows; 1. On supine, we treated mobilization of gliding(grade II )to scapulohumeral joint for 2
- 3 minutes intermittently. 2. On sitting, shoulder posture was kept 30 degrees abduction.
Next their elbow and forearm put on the bed, and shoulder joint was slightly external rotation
at starting position. Then, they perform 30 - 50 times of internal rotation of shoulder joint by
subscapularis muscle. Humeral head was guided to the center of scapulohumeral joint. In all
materials, 16 shoulders from 13 patients were able to do common and traditional training. So
they also treated common and traditional training another day. The common training methods
are as follows; 1. On sitting, shoulder posture was kept hung down and elbow was kept 90
degrees flextion, and patient did muscular strength training of the external rotation by elastic
band (Thera Band®) 30 times. And patient put palm on jaw, and they flex his shoulder joint
till 90 degrees with resistance by elastic band. Abductor muscle strength of the shoulder was
measured by hand-held dynamometer. All data were presented as the means + SD. All data
were analyzed with Wilcoxon signed rank tests, with the statistical significance set at < .01.
[Results] In case of all materials that performed centralization training, the power of abductor
muscle of the shoulder became significant increase after treatment. In some cases of 16
shoulders that performed commonly traditional training, abductor muscle of shoulder power
was significantly decrease than before training. It is 8 shoulders were decrease power or no
increase.

[Conclusions] These results indicate that centralization training in humeral head to
scapulohumeral joint is effective training for rotator cuff damage. Moreover, we thought
commonly traditional training (only treated muscle training) sometime makes decrease of
muscle power and increase on painful by outlet impingement of supraspinatus muscle.
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Effects of limited mental practice in individuals with poststroke hemiparesis: the

influence of mental imagery and concentration
Katsuhito Nagano?, Yumi Nagano?
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2Department of Nursing Care, Medical Care Co., Ltd., Fukui, Japan
[Objective] Combining mental practice with physical practice contributes to recovery from
paralysis and reduces physical disability in poststroke hemiparesis. Integrating mental
practice into rehabilitation may improve outcomes. However, most research on the efficacy of
mental practice involved mental practice over several weeks to months. Whether limited
mental practice can contribute to motor performance improvement in individuals with
poststroke hemiparesis is still unclear. Therefore, this study explored whether limited mental
practice may improve motor performance in individuals with poststroke hemiparesis.
Moreover, the influences of the participants’ vividness of mental imagery and the degree of
mental concentration during mental practice were studied.
[Methods] Twenty-three individuals (age range: 40-82 years, 15 men and 8 women)
participated in this study. Participants were included if they had paralysis in their dominant
hand due to stroke and had no experience playing darts. They were randomly divided into the
following four groups: a no-practice group, a physical practice group, a mental practice group,
and a physical and mental practice group. Using off-the-shelf darts, a subject used his or her
nondominant hand to throw darts at a target 1.3 m from the front of the subject’s knees. To
measure motor performance, subjects in all four groups each threw 10 darts without practice
at the target bull’s-eye, and the distances from the bull’s-eye were measured and tallied. The
vividness of each subject’s mental imagery was tested with Betts’ Questionnaire upon Mental
Imagery. To measure the subjects’ degree of mental concentration during mental practice,
subjects were asked to indicate their subjective feelings. Data was analyzed using a two-way
factorial analysis of variance followed by the Friedman's test. The significance level was set at
p <0.05.
[Results] The trend showing best to worst was as follows: physical and mental practice group
> physical practice group > no-practice group > mental practice group. However, the
differences between the groups were not statistically significant. The subjects’ scores for
vividness of mental imagery were concentrated between 60-105, with the larger portion being
80 or above. Therefore, the data suggested that the subjects’ imagery vividness were relatively
high. In the mental practice group and the physical and mental practice group, there was a
statistically significant positive correlation between degree of mental concentration and gains
in motor performance (p < 0.05). That is, the higher the concentration during mental practice,
the more gains were made in motor performance.
[Conclusion] The results of this study demonstrate no significant improvement in performance
gains in the motor task after mental practice. The absence of a mental practice effect could be
attributed to the strikingly shorter mental practice period. This study suggests that limited
mental practice may not improve motor performance. However, increasing the amount of
mental practice and concentration level during mental practice, rather than improving
subjects’ vividness of mental imagery, might improve motor performance.
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Evaluation of Effects of Different Treatments for the Wrist Joints of Subdominant
Hands Using Joint Proprioception and Writing Time
Li Wenju?, Hitoshi Maruyama, PT, PhD
Department of Physical Therapy, International University of Health and Welfare
INTRODUCTION

Patients with cervical spinal cord injury or stroke often have impaired proprioception of
upper limbs and reduced muscle strength and range of movement (ROM). Proprioception
training, muscle strength training (MST), and ROM training are usually implemented in
physical therapy programs for patients with cervical spinal cord injury and stroke. -Along with
muscle strength, proprioception sense is also decreased in patients with cervical spinal cord
injury or stroke. The joint position error (JPE) test is considered the primary measure of
upper limb proprioception and has been widely used as an outcome indicator for patients with
cervical spinal cord injury and hemiplegia. Neuromuscular joint facilitation (NJF) is a new
therapeutic exercise based on kinesiology that integrates the facilitation element of
proprioceptive neuromuscular facilitation (PNF) and joint composition movements, aiming to
improve movements of the joint through passive, active, and resistance exercises.

The purpose of this study was to examine immediate effects of strength training and NJF
distal resistance training in wrist joints by using writing time and evaluation of
proprioception using the JPE test.

SUBJECTS AND METHODS

The subjects were 12 young healthy people (8 men and 4 women).The subjects sat on
chairs and placed their left upper limbs on tables in front. The subjects’ shoulder joints were
flexed at 45° and their elbow joints were flexed at 45°. Two isotonic contractions were
performed on wrist joints extension: the wrist joint extension muscle strength training (MST)
and the wrist joint extension pattern of NJF. All interventions were carried out by one
physiotherapist. Resistance was applied to the highest level possible that allowed subjects to
complete the isotonic exercise. Before and after one intervention of MST and NJF, JPE and
the writing time were measured.

In the JPE test, the ROM measurement equipment was used. In the writing time
evaluation, the subjects were asked to write the uppercase English alphabet by left hand on
A4 paper. The time of writing uppercase English alphabet was measured.

Two-way repeated-measures analysis of variance (ANOVA) was used to test for
statistically significant differences, and the factors were intervention and group.

RESULTS

Two-way ANOVA revealed significant interactions among the JPEs and the writing
time of the two groups, indicating that the changes between the groups were significantly
different. The errors in wrist extension angle repetition were reduced, and the writing time
was increased by NJF intervention.

DISCUSSION

Compared with that of the MST group, the NJF group’s errors in wrist extension angle
repetition were reduced, and the writing time was decreased significantly.

These results can be attributed to the improvement in functions of periarticular muscles
of subdominant hands wrist joints due to the application of the proximal resistance. The
alignment of the wrist joint capsule, the functions of periarticular muscles of wrist joints, and
the wrist position sense were improved; therefore, the JPE and the writing time were
decreased in the NJF group.

These results suggest that the wrist joint proprioception and functions can be improved
by NJF together with proximal resistance training, which can be used as a new form of
exercise for improving functions of subdominant hands wrist joints.
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2010 A 1 H% 21014 4 12 H Hia], 75 B bR IT 48 fk K5 20 B2 Be b, 2 W A e 0 iEB s (O
20, OIUEZE) BT 306 44, [AIHLERE R NS, HPhREERERS 111 4 CAEREIER
N 36.2%), “PIIFERE 71+9.7, 5 78 44, Wk 33 L NILIRIA A N 4.
WENFERHE SRR 1, BEERIHEMERERHARE T, DAEH; 2, ALEREH; 3, ik
PEFENBEAETASE; 4, BIATIHINEL B 5, LT ARMNE: 6, 123) self-efficacy;
7, BEREMLG); 8, BIRGIETF; 9, EAFFIHISNIAE. JEEAFRR MR ES, &I,
FERE, MR, HEBER ) Body Mass Index (BMD); B LH kg y AT, s CHIAMNEE
B, MR, WA, S, MR, BERE, WIREED, OMENLEE CHBE 7O % i
F (EF), HBeiiiRE5E brain natriuretic peptide; BNP, H et A oA m B4 ) 25100 H it
ATE . PRIR W5 GARYEE 3 SE a1 i 2 N S iz sh 4 A iz sh st 2, A& I H 347 X2 fa
AT R E AT IR, PR Gorh 2B U I H AT AR A T0ig 3l St o @ AR s e BRI, A
HI LRSI H oA A E 2R H B EYER], R, St kAN 5%, 1 spss22.0 BAEHET 04T
[451]

SRR 56.8%HE4T Tizsh, TEXTEBIAMLE R, 239 & T A TR A7 A AL
(faRrtb 20y 7.448.p=0.006). ZHNIK] self-efficacy &it-FI0 % (fak %A 1.284.p=0.006),
X FiashEE g b AP el RN 1.111.p=0.011), XFiz s =& v
I E AT s (R EEE N 0.866.p=0.003), HEAEIEHELE (ERHERAN 14.927p=0.019).

[%%2]

WATAA B HIREBEAEH N, X el TAA B HRAE, BrolEE g Ea IR E i fal
&, TR BTN RS, RN, N TR R AL B R EE T EEAE. R
PR ERAM 2558, 128 S self-efficacy, H AL HLEAC. X2 HTE 30 B HAE G
B, T iEahmete BB A, ERE . IF B B IS T T & | AETE | ST,
T X} A8 2 ) e AN R B TR A R

48



HRER A2 31 FrBllS No.2  18™ International Meeting of Physical Therapy Science

RE I PR R B IS 38 1 2 AR ek D B St IR 0 & <& o B SR D Rt
EHERD L, A5 2, BsRAES
LEBREREER BN EEE ) e T —3a U
2. EFRER AT PRAEE RS
3. EBRESR ALK /IR R R o

[FFEDE R L BRY]

JE IO BB IO LEERIEIZA RN & STV BN, TORRICKLE L S5 EE ORI/
EWVo L ZAIITHEEZR L TV A . Z 2 TARIOMZER I E LT, itk Ok B OIRBE %
@@@”E%ﬁ&%@%ﬁ%l%ﬁﬁ#é ETRVEDRMNAFTEORMNEITH)> Z &L L.

[ 5iE]

2010 = 1 A5 2014 4 12 H £ TOMIZ, EBREFRE LR F2VERBEC TR M E~R (el
r DARFRZE) OZWICARE LiBBE L7 B3 306 412 H it AN A 2 B8 Ul 2 550 L

7o, TOHENLEIEOELNZ 111 4 (AR 36.2%) CEYAER 71.0 #%£9.7, B 78 4,4«
P33 4) ZAEDSHT G E L.

FAAENE I R & 0 OBFE% OB ~D ABLEE - 2 OB @R JEE Of &, QFE Rl H &
AETEENLE, QEIITEIOER AT —, ®FEH L TWHIEEINE, @&E#itr7>=7 o hv— @
BEEREDANT A, @EEN X3 A HIRK -, OEBOHIGET 28T 2 AE L, £72, A
BelFRiak & 0 B BA A OHE, A8, M5, BB R Body Mass Index (BMI) ERSHEVERRERIE DA 5,
FEABERE, BEAERE CRETE R BB e e FB B PR 7, i I T R B 2 i, P 6 B R 8 R D A )
DHERE GRPERFAESSBEH R (EF) IBREREMPET R U o 2ZFJR~T7F K (BNP) iBEiRFRIFAE
&”%@ﬁﬁ)%ﬁﬁbhéﬁw\ﬁfi“ﬁﬁﬁﬁwﬁﬁwimﬁﬁibfﬁ@%ﬁﬁjkﬁ%
BhIEFERERE) O 2 BRI, AT E Z 21T X2RUE,t BUE 21TV R G 2 550 L 72, £ 7okt
I B 2% wt@a_owfié%_ﬁﬁﬁm@ﬁﬁéﬁﬁﬁﬁkbﬁi \ZEE RO
WA H AR MER 2 N2 72 b OB MNI B E Lima D AT ¢ v 7 BlR AT 2 5206 U 7= 72 388, 55t
A BEIKMEIL 5% AR & U, EBEOREFHENTIZIX SPSS 22.0d % Hu 7z,

[FE5]

MRS D 56.8%13 72 A HIDIEEN 21T > T2, B AT v 7 [T Ofs FLI T &)

WCHE Th > - DIXFRATA BRSO FE (4 > Xt 7.448,p=0.006) iE#HZx4 5 &L
TIT 4 I —DHREHER S (v X 1.284,p=0.006) ,JEFH 5D EEIRENT o ADEE

EBEPEY A (X 1,111, p=0.011) EEHNIKIT 2 BERENT o AOBAHEEFH A (4
ALt 0.866, p=0.003) HEFEFHSE (4 v Xtk 14.927, p=0.019) Th-o7-.

(B
AT BN A DEEITEISEENO L LW IOFERE o7, ZHNIRERGAEERERNH D Z &
T, AT 2 BREE T OBMIENEE 0, KB 5 EEITE 2 BRNIT I EE R H 5
DTV E X 7. ﬂﬁ_ FRAFIRATANL N N BT 129 2 BB HE O BN IRIE 4
2. a AT 4y 7 ARSI CEBIBEICIZE L 72T o ho—, BEAERESENEET
EENTz, ZhB X VEENCHT S E N NEEED D20 TR, EEIZHT 52U v M
TS, T AV v FEBRSE 2O MABREL L 720, ETBEZNTILOANE AL % FEf
L, BEIZHoT-ER T 0 7T LAOREENFENITHDL EEZ BN,

49



HRER A2 31 FrBllS No.2  18™ International Meeting of Physical Therapy Science

FTEERESIE L ball kicking B4 1 Il 2 75—
WOMEOGT AB] AR K BN S 0B AR O AR R0 A
DEBERRIAS: REEREN R
DEBSEAARAL K /N RRIEEAE A R

[&55t] B FEESEIMEY ball kicking IEHA T B MO A IEshE. SRR A, 2P MrA)
PG AT B SRR 28 I E. AR AR AR, fEIEW Ad, B NEEaER HE R
AR D IENVE, HERIBEIR T, 24 Chapman test, B/EREEEMSEMR 2 H, 1
H5 F R EEE SR I S B A DI B S0 T e R =B 1 B

[EHEY AWFFRE KR, EBEEUE AN ) _E RS E AT ball kicking Zh1E, WA H 4l i (1)
—EE.

[ 55 Tl it BN A 2 RAE 4 24 80 44 (5 43 44, 4 37 44), “FHI4ERS 19.240.4 % (5 19.3+0.5
%, 4019.240.4 2), ‘T EE 166+8.8 cm (5 172.246.5cm, %« 159+4.9 cm), “FH{AE 60.1+10.4
kg (5 66.1£9.9kg, % 53.1+5.3 kg). L FEEESIER I E R MG FZ 3m &b H K, T8E 18cm
13 EH. S G LR R . I 24T 8 Ik, 2 IRCAERIECAHE. ball kicking
T W A R A 5, 20 B Uil B B BRI R0 S, e R A k. B A
N bR A B R B — 2R

[45R ] L PR, SRR 54 4 (67.5%), AN 26 4 (32.5%). ball kicking Zh{E
W, AN 78 4 (97.5%), 4N 24 (2.5%). EREERRAHIINA I, 152 ball kicking SH1ER]
R A2 E R 1N (1.25%). 2 ADshVER S R A e ] 66.25% (53 %), Hi 1.25%

(14), &it67.5% (54 4).

[ 552 ) Sl 22 BTG B3R 7E AR AN ball kicking Zh{ERF, A4 B L2 . 552 ball kicking
FHEFEEIT 97.5%, 5 MR 67.56% L2 H T 30%. ball kicking sh{F 1) & 4 B 0 /& b
B, FEIERAE. S—5m, ENEESIMERA RO R B, DI B O M A
LAl B CARHIE A A R RT DL, S B AR SR A OB 2 R R, X T I B
SO ). A JEEREE AT R b A 3 KAk, BIIE SRS BRI 5.0 (1) 5T F2 30 (13 82 DA K E O ) i
BB E A R EE R BT IRT
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PEBEA-BERF & AR — L% 3 2 TENVERHZ B U D i — 2T % 0
R DA MDA IER VERR L DR A 9 R R 0 Ul 25D
D) [EBREREAERY  PREERREE BRI R
2) EBREREALRY: NERREERE BRI

[IZUOIZ] BEAEEIWEEL A — v o o ZEIEILN G & b OB EZ £ 5> BifETH
2 ST ER OF] & H &2 BITREORRIZE ET 2 0L BEOH5ETH U, F 7o fE s s
MNDEMINEIRD L) HTH D M ANCEBWDTOREEAEBIIH HHRAEE COIETHS.
R—F v X TEMEIAR—=VEEO—>TH Y BHEMEL W AMOLVWENETH S, FlEH
EHETHTAME LTTF Yy T~ 7T A MULY v I—FR— 12D LW OBMERG EFNTE
D, PEERF-BrEhERF OB & OB A2 ZEIH9 5 2 L CRIE A RE T DERICE LS E B DR
5.

[BEM] Z OO BT UL TR R Z2EETH DEEFFEEE R -1y 0 78
TEIZB W TN EORE T 202N TH5Z L THD.

[ LR RF NIRRT DA 80 4 (5 43 44, 12 837 44) C, “V-H4FHn 19.2+0.4 7% (U5 19.3+0.5
%, 2 19.240.4 %), EHE R 166+8.8 cm (B 172.246.5cm, % 159+4.9 cm), “FHAHE 60.1+10.4
kg (35 66.1+9.9kg, % 53.1+5.3 kg) Th o 7o MBS BEBNMERF OHAE O E 1XFER ) 5 3m B4
T bHRE L TE S 18cm DOFFEEZ 3 BEE THETH X 912 L 1 BEBICHE L7l ol &
s & U 7= JREN 3 I3 L, 2 [BILL BN 72 > T B 2 sl D 7= AR — L% 0 JH)
YERF DN T > 7 — MR — V25 = ARSI L VAL, SHUOM 2 & U7z 5 —
A B DT OPEERF-BEENE L R —/L % v o JEIERNC I 1T 280 — 8RB H L.

[F5 3R] BEEA B OB /A 67.5% (54 4), AN 32.5% (26 4) Thoiz.R—/LF
v X 2 ZEWERFO I I/ 97.6% (78 4), AN 2.56% (24) ThHY, ®HN LMD 2 4
TLMETH -T2, ZD 24O T 14 ILMEEA-BREOHh & RN —/L % v 5 o ZEIERFO il 23—
L2 OMAE L LT, BEEABERFOEHN AR T 28— L% v & 0 ZREO A3 /2
IX 66.25% (53 4), AL 31.25% (25 4) Th-o7-. BEELFERFOEMES A1 5
W=y 2 ZTREOEIH LN 1.25% (1 4), A% 1.25% 1 4) Thol. 2 50@EHE
TORHO—EFR (AE) TR 66.25% (534) &AM 1.25% (14) THE67.5% (54
%) Thol-.

[%Z52] dhiH 2 2 D LE SR I B B - B B ERS & AR — L3 » & U ZEMERF Ol 5 IZB W CTHBE D
ZUMER Z R LT FRIZAR— b F v % 0 ZEERHIZ W TR 97.56% TREBEA-BERFD 67.5% L 0
30% %\ EAURENTZ AR — X v X o TEECITHRELE %7 ICHET 5 720, @47 H
LTWeEEZOND. T, WEEFAEEETITI LG ~OBELBEINLEL /25 7= Dl o
INFE NS S, BN AAE EB L THRREE 22 0, ARSI HE O SRR EN L S LTV D
7o, ORI E LT LB 2 LD A BNIME: & RIS 3m BEIL T 0 W OREE
HE:DBEMETIIRTT ~DOBE LB ER L TIThbNTWD 2 EaEBET L L, EHF~OELBEHD
BEENLVEELTW-EE2 BN,
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PN =
= AAFPER =
ARG  FulEE NEFEA T B
EERESREALRT: « RFPFe PRIEER TSR BPRIET 08

1. 5

RYE B ARNERE, BEAE WINE E SRR LAOHERE, 2018 4 B AR LR 22.7%, FIEHY
EAE N VK E 212 200 TN, HEAORY 14.8%. TEFHARKMESTFIEREIAR, Z LRI
6], (R 7 A Y 52 At NJERlGE ) /& 2006 7 H ARRIE B AE FF ik, & SUHTE
R fn X st g, 52BADmedd T TIERMLERSEREE /. A 12 DURRIRE ) 55, hiamidtae
77 action*8 & H#E /] thinking’/NH T/ERE ) team work’ ZH4) k.

AT B Ase il B AR E BRI A s N FERlRE J b T ER B, AT O EE & R E B T s
R 55 o7 st .

2. XRMIE

ARSI RN FEXS GON REASE H B R ERE s (b)) FIis A EREANEE o (KF)
HBRSSTIEIN 36 44, [EIFREEITRE AR B B it TARERIBR SR P IEIN 89 4. HIEBFFEXT )8
RN 29.624.5 %, HAN 29.548.3 &, AR —HFACN. IGIRET UL, FIE L 6.8£5.1 4F,
HA-Y) 6.2+7.0 4. A Nm ey, KRR 100%

FiEAER 2006 472425 A RATHI GRS NFERERE D RAE RO E M4, BT BUL BT B i
EEAHAR . BT EEA S N EREAE A & AR FEAR, [RIEIRE BABSIh S, M T A

3. 4R

AT E, FEOKERS. KA mEa MEEE 5 E.

W B RS2 T VAT i AR RE, KENTUE 33%, LIRAN 21%, A AFAES N 13%. Jba
RNENFNR 19%, T35 17%, 27 15%, AR 13%. 15 H A NEM T 19%, A 15%, FHA
mahh, e 12%.

4. B

TEFIE, FEEBNIFRAIME, PRSITIEIN, R IEINA S EIG 7 MR N & 1R8I MRS A RTT
. AE B ARSI T 18 TN, ZEATRITINTE 2013 L T 2 H . HEEFEAMA D Z
HARMS AR 1.5 1%, Rk EX AR rlsEs A LEEiR. FF A 2004 42 B9 H [E B2 r B Im At
SWHERHES, 45 TAENSEAHER ST 63.4%.

BER R, FEEE M AR N S RECR A . AT NS S [ R R b A R M Ak Y L
PR, WIFFLUE M E T LIBCE, EESTREM SR & R BB T IER S N T HE IR R.
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tEm NEME = AR & PEO g =
WADHY  FulTE NEFEA S T B
EEREREALRT: « RPFe PRIEER TSR BPRIET 08

1. 1ZC®»IC

NEOFREIC L 2 &7 U7 iEEITREICEm b A, 2013 FHAE, HAROEE LRI
22.7%, PEOEIEANDIZ 2 200 FAIEL, MADD 14. 8% 52 HHOLETLR 7. |
E & BARTIIEEMBE ARICZRRZH Y, S tORNEZEATH, EREOEOM LIZEAKETH
%t NEERESIE 2006 4E A ARDORFHEEE I LRESH, HE-oHEittES b TR A%
EHITHEFEEZITo T 9 2 TREREMBIRRES) ] LERSNTWD. 12 ODRENER E L
L MRS AT (T 7o ay) ) B2 (X 7)) [F—2TH ) (F—2TU—
7)) THRINTHD.

AWFZED BHT A AR & fE O ER AR FED (S AR 2L, PEOBPEE
Y —ERAA FICHEETAERNYEHELLETHS.

2. gLk

MBI ERICHBENMGONTZFEY BV T —v a2 — (b)) EEREEREAN
FEE Fly (BR) CHSPRIEESZITo Q0 DH 36 4, [EFSEERE ALK B E sk (#7555 2 B
LT 394 CTH D, TEORGRE ONVHLFERIL 29.6+4.5 1%, H AL 29.5+8.3 1% TIFIE[A AR
Th, BARREREEIE, PEIZ6.3:5.14F, HARIL6.2+7.0FTho7-. FAEEIIx LD
W, [FIERIE 100% TH 5.

JTHEIT 2006 AERFEPFEREAR IC L RE SN S A HEZE L & bic MHpREL L L
TEERAFIVIETHF—U— K| (2O THER L 72, PEICITES NSRS RS 2 5FM
FREN W2, BAOLOZPEEECEIER L, FE L7z,

3. FER
TRTCOEHTHEHOFNEE L EE-> T, FEHHTH LR EERETIEENALONL
Mol

FlpE L L CEER AT VICET 2% —U — RIZERCIIEMT 33%, B 21%, 2t
NBXOCERBANZNZEN 13% TH - 7=, ALFITEFAR 19%, BF 17%, 2 15%, i
13% ThH-o7=. BRI, HH1119%, ZiM1 15%, HiFB LU0 r%, a3 a=/r—ra ki
N12% EWIHETH - T-.

4. B

HETIE, Ve 7— g VEEBREITH b S T 69, BEEL - fEEREL - 5
PRI L AR L CU B T— g VIBEEORAIREL IR TV D, BAROHEZERE L
N 13 HANEBAT-DIZK LT, BREIEELIZ 2013 FEHIE2 FAEORERHDH. ZDOAETIX
HARDRALOD 1.5 {EOEEE IR LT, RSOBEIUIEDR. I 51T 2004 FDOE HOH[EH
OEZLRIE T OSHERME I T 2FE TIE, 41 - NEE LA T RN E WS EIEN
63.4%ThHD.
A RIOFAET, FETHBRIEEBIZD DD AMOEWEBRN RSN, 7T EEO b
RS DOPERITKHE L, WENEHE L, BORWEFPRIET — U2 2RI TE D5 AMER AT
LOWEENLEEND.
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HIE ) myofascial release X742 771150
GCRELEELE ®EReo&E IME
PRI UN=R I Lo
[ 5 H 0 Y BRIV R I 78 o5 B U X FheF g gE 4123, DLREENULA, DLEF4Est 2 e o,
SR 1) [ 5 AE R — AN R4, WU S B T AbvE S 4 A e AR HAm 4 v, AR A . AT IR T 4RoE,
73 P R R 45 AN AN R VAT 4 P A i, %1 B 4 ML R AR A A e i A g R 2 7= AR BR ), (2 1
KIFAPIPLEE. ITFK, myofascial release MG 7L, KIHAHE 5T B E4RK T myofascial
release JIWOW AT L) (327D 52N
(5776 LBt SONIER N 17 % (B 6 4,4 11 4, FHFEE: Bk 20.3£0.5, 2 20.4+£0.8
L, EEE. Bk 172.5+4, %1 162.245.0 cm, P4k HiE 65+4, otk 53.0+4.1 kg). B4k
AT AR IIE, DA R AE RARERAE. SR X A5 i i 0 o B ot 000 280 ol 2 P9 - B I
WIHERLEHD 4T 10 £, =R myofascial release & 3)].
B2 S bt LU E, sRENARERIE. XA EUE N myofascial release 20 f1ll 1A .
AN IERTVE AT, FE 30 Beh, FUGHATIE AR, XA BUEAIE N A EE. ST
myofascial release ZLFIX N ANHT G A LZE ST, KIECAT ¢ fa.
#EAS myofascial release MNMIEE 5 y)—2pEAOFSIE-BERE

XA NNFEZ 2 8, FATERT t RET R RZE CHf Cig cE
K36, AREN5%. Mean 308  308a 0064 30 276b  -23c

[ 455 ) % o8 T myofascial release _ SD 8.03 7.16 211 8.95 8.19 2.16
SN B (KRB A bR R 2. s RUV—RHE Cavho—LEET D,
myofascial release 219, AlJE4&E 1A e e,
&7 (t=-0.12 p>0'05), sHRZEH, 30 a=RETEREns, b=CHTECTHp<0,001, c=RZE&ECEp<0.01
R B G B X FEK T (t=4.45,p<0.001). myofascial release ZHF1N & ZH ZAH AL, XFREZHA &
Sk/Nt=3.06,p<0.01).

(552 AR, il T ETE ) myofascial release ANREHR SR /7. (HE S5 IRAF, FHlleMH
B X HIFEKAH L, myofascial release ZHAHMERNH B X FIFEL. A LUEIE S0 myofascial

release 1] DARPES P & VL% 575 .
RAEYR JIWHEE, Z e AEREE N ATP-PCr $2 (it it &, ELMRIERE 11, WIAHE ATP A1 PCr 5K
B RN 10 8, 2 J5 M PCr 45 11 ATP 45 1k 1, LA &A% . (2 2 WU myofascial release,
A DURISARRAEIS, AN, FTLL#E myofascial release )5, FRAHEATHR J7I05E I v] LLz) 5
ABLeRe s AL, FRET LUl PCr WA, KB KRR . RIEEFE, H#E myofascial
release A LA XTI ATP-PCr R4 r=Re =AM BN R AE ST .

B 1A : myofascial release, #2717, WIS/ KE
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BB Y U — 2N @ N5z 5 w2
LHEIEE @R oX IR A
TR RS A R — 2 (RS2 5
HE - B BAIE, IS WO BERE AR cE DN TRY, L E-7HW - lx O
W, X DICIIAiHEE CRRAAL TS, TOMEY, ERMEE SRS TV D L BT
HFEIER DI, BHE-TLEI Wbl TWA. M, SEOMHEEAHIRSND &, Ak
HEDOZR TR, FERL TV D BMMAE SRR OMMEEEZ LHIR L, AROBEEEDREN TE
272D EIRRTND . EF, HEOHESCRRELFEHESELHEFHTETHS FHKY U —2]
DIEHINTWS. UL, filY U —X 2T 2% HEITH EV L A6, 22 TR
WEZECIE, (RiBE~D) FlEY U —ZfE2 15 (B BB G2 BT THD.
[5i5)]  *5E0x, @A 17 4B 6 4, 2otk 11 4, SEX4FEE - B 20.3+0.5, 4ot 20.4+0.8
ik, FHEE B 172544, M 162.2+5.0 cm, “EHAE - Bk 6544, &Mk 53.0+4.1 ke) TH o
7o, Y, EAOENE TEREL, RAMEZNFREL Lz, T0O%, AR @i
FEARIER 2> & il PN BRI R AR AR ARSI 171 0> > T, 10 B €, Z[EIfFIEY U — 2 %2475
7-.
TOEKIZ, BERDEZ ZRREL, EKXEEZRREE L. o Z2HEY U —AfEoE e
L7-.
—J5, ERIBEIIZRE AN 2972, 30 % J—RFRENOTYE EEEL

FORTRE L 721%, EE*Ej] ZRE L. REI] R RE CHil C# CE
INEay bar—ABEOEE LT, I Mean 308 308a 0064 30 276b -23¢c
U —ZBEOfE & e L7z, iy U— SD 8.03 7.76 211 8.95 8.19 216

ZH[#% DB AEICENH D00 E 9 ke RUJ-ARE CavbA—LEET D,

HIED B2 t REE AW THRE L7z, =

R E— BB T L RO 4 REIERHENs, b=CATECHp<0001, c=REECEp001
f1o7=.

WIS, FEEY ) —ZABEDRTEDZE(D U —ABOES) — U U —RFIOES) & 2> b — L EIZk
FARMZEOZEDOREL RHEDOH D t REEZHAWT) itz AEAKMEIL%E L.

[FE5]  RICHIEY UV —RBER N2> N — LBEIC BT D IR JEOEE & SRR 5w
Y U —ABHZRB W T, MEY U — A% O MEICE B 21372025 72(t=-0.12,p>0.05). =
Y he— VBT, 30 BVRGE L7t OfED, A EIZIKT L72(t=4.45,p<0.001). fHE Y U — A fE
DELELTI T = LVHOEDODKRETIE, =2 o —LERABREICNESRETH -2
(t=3.06,p<0.01).

[B£2] ABFFRIC LY, Bi~OFIEY U —2TlE, BADEDLNRNWI EAMERTE. L
MU7eN G, ary ha—Af T, FlEESEEICET LKL, VY —ABETITK TR
bNiginote. ZoOZEDD, KUY —2 &£ T D5 L2k Y, BIREAICH /1957 & RfE &
HDHZENARETH D LR TE Tz,

BIPEEOBR DO = 3 )L X —pE HHEIX ATP-PCr 2 CTH Y, #EEAIIEIEZREL, HRFT O
ATP & PCr N KIRICEIE SN 5 & 10 BFEEE T PCr %060 ATP 3=t LTLEW, #5
JMEBIETT 5. UL, Y U —2&2EhT 5 L&, RERFEERIED, RBHNL7-0, U
U — 2% ORIER O HFIEICEIE TX % PCr B2XEE L, KEARABHETFZHSZENTES
LEZoND. ARIOMEN D, ATP-PCr 52O 3R /)LX—E R N B B S DEF DO/ T7 4 —
< AL TFBHIEICHREE Y U — R 20T HiuD aTREMES R S iz,

Key word: il U U — & 2 ) /5 J19% 57 [Rl1E
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JERE, RER AN S IS R
— R BEE T3, OB REA FRT AFEFR IR —
S, EEREY, EHERY, BHKE 2, hliEiE Y, HEEE Y
1) W BRI R, 2) X RHRb R %
[EHM]

AR H LR R 7, BB, FRT ANfabs, HEE, BRAEEL . GIEaer. &
T 58 A A2 ik J2 BR A7 E S N7 5 (32 Bl R 2 F 9 11 T4 S 56
(%451

SEE N RN B ERR RO E R T 2 4 (FERY 58.520.5 %, B 168.0£2.0cm, AH
72.048.0kg) (LANHAERD, HFHEBME 2 4 (GER 30£1.0 ¥, &5 172.044.0m, A= 70.0+5.0kg)
(DL AERD.

[ 541

N TR B BR A E R G RIEE AR, 1, BRHET); 2, HEOBIE; 3, ThREMEmE L
FRT NPFMdets. JEBEE 77 R 28 B2 BESE J3 it (P ik as Ak B0, 320G A2 P AT e . S8
J {5 P A i R A E ST 6 A B R BRCTE AR R B, 4EFESIAL 30 FPBR. MR LR BR 1 E T ST
B NKRE, ERT EEBAKRE 30 &, SRS AL 2 BEE T, 24 2 T e 2 ikiE 7). &
ODEEREFHT7 72 7 4 735 >4 —EAB-100 GHHER kA , #H47 30 B ah iR Sz A
O RPN E . ThREME S H LI 2 FE AL, XL 90 B, WF4RATHONTTFIE AL, A )G
ARG R0, B K S a0 5 T8 A v 5 2 0§ L S TR A (1) 22 9 Th REPE 6% B S 56 4
14.

[4R]

JEBESE Ty, R BEE R E RN AL 30 BRI SR, MR RPN T N 3.25kg, AR
¥ 6.10kg. HEMLAFH L TFHWINT 4.15kg, &P T 2.15kg. BHEK A, HFELTE
N7 18.0cm, FHHEMAFEHINT 3.85cm. FRT deH-EAHFEHIN T 5.5cm, HHEHFEHWNT
2.75cm.

[*%%2]

JE R R AN E R B IS SR, IR BT ULAIE R R L oAb R, AT RE A2 A UL R
PRFIIUBE S R R TS PRI 0. R IR X 508 4 4, BHEBDREIER A S EE L%, 3
FEIX NG RIS, ARSLIG T, LA AL R L BEE 1R FRT 3 hnfatm, =EOshiE
B 2EA R LS R, X T 30 FPER Y A Bl R BR U E N, JEARRERIE A B IS TR
ByEHIRE S, AULREX WIRNLEER — 5 (BIaILR iR 25 T 3.
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JBfE - HmEEN B OER  —RETES - EOEHE - FRT 25 & L T—
FEV, EEEREY , SHEMHY, WBHEHE Y, gy, fEEER Y
1) FREFPERPEERT, 2) BEHEE) AU T —T 3 VU
(]
AWFGEO BHE, RIEEES) - EOEHE - FRT 246 L L CTHRABBR L2 - s i
OIEENRHTEEAITO Z L TH D, ARIOMZEE, 45 « B EE B OEE R 2 ML 5 =
MR T D D FAFZE & U CTALE T 72
(GSES|
KGL, BARHEREZ A I RWVHAESYE 2 4 (v 58.5+0.5 %, H K 168.0+2.0cm, AT
72.0+£8.0kg) (LLF, HAFHE), HHHM 2 4 (F#r 30£1.0 7%, ' 172.0+4.0m, {KH 70.0+5.0kg)
(LT, 598 &L
[ FiE]
RIS - IR S OB R A RIET A 7012 1) BISHE S, 2) mEOEE, )7 v
TV —FF AR~ (Litk, FRT) ZIEMELE L CTRELS Eh Lz, SEEEDOREITEHETEED
T IR AL BRI T, ADIETRIEHUE D ZRE Uiz, WICUEH - EATEE N A7/ & i
Z i EAZHE VAR FE R 30 MR & E7-. “ds - BEATEE LA BB TR FEALIZ T 30 7
MRERZ L72tk, FHOVRREEAIFHC T, ZOIETREBTE D ZE Lz, HLERORAEIT
T 7T 4 7 NT o —EAB-100 GEHEFRSHFRSH) 26 L 30 BRBRIRNNALIZ T, Rl
EEAE L. £72, 7707 v a U —F7 A MI#IESAL Tl B A Rl 90°12% F, WF
R 5 B8 A BN & L CTREETE L TR S8 TR FFR O O LA E /) b i
KB CRIT~RRHIE L 7ALE E TOZEEZRE L.
[#ER]
SRR ISR WL, 245 - HATEENLE 30 B ONALETR T, HAERECA Y 3.25 ke,
FE R 6.10 ke DN, FHAERECA R 4.15 ke, £ 2.15 ke DEINZFRD -, 2) Haifl
PRI W T, SRR T 18.0 cm, HHEAE T 3.85 emD M #5872, 3) FRT IZHB W\ T
I RHEAERHE T 5.50 em,  FARHE T 2.75 enDHIIN A 7RO 7.
E=E =
JEHE - B BN B OEER R IT WV DR KICHE KT D DIL O R Tix7e <, FHkHES
RS EEDORIT ICHET D AlEME A2 B 2 TER L. SRIOREITHERE 4 4 LW D2l
TOMETH D EBEIMREL L TUIMERERE A I WD, PR L iEfftidz. 4
FEERCIE, CHAERE, TEREE BICRERES & FRT ICB W ENNCHEIMER 273+ b oo, &
DEERTORIEIC LD RICB W UIEN e~ A T AR E R THER EeoT2. 2D Z &g,
30 M D R FREEMTEE NI b b DRF NI T v RGeS 2 b — T DO R A R
T D LD TIHRWD, HIEED—E (B IXHHHES) ZHIMT 2REOHRITMERTED L
DEEZ L.
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e DX 8 ) W K -5 i i R AR UL A S B
BRoE»Y  ETHME
[l BRG] O (i R e 2 7

GE

T TR P i 2 R TS 2 R A T OR R DU i i AR MR (% R BE 7. W 7T R A i
R KU E (CPF). AT LLE KK CPF 2y 240L/min PAE. RZWC BG4 o 1 4 A ¢
RARUAR. H XAEAE ) i 5 ) AP ALRE, B sibLRE, HEMH R HLRERISREE H ATIE A
WM. DIk, ASHE TR RS A X A R i I O AR BLRE , 2 ZhLEE, TR TR AL
REMISRERTE, JFEEAT AT A

J7i%:

WEN G XTEEE, ZINNE T FEE (—RTPHFEZE 170 ZLLLE, FHAMBTH
134 ZmidaE (B 45 4, 2Pk 89 &, “PIJFERL 79+5 %), HIEFRIMT G N 1 #0270 % A
W3 . AT EUS BT R SR AL A B A R B AR S ST, 6 BTN B AT 78 4 ) D Sk A T
IR, FFEERE. MEE A, Zu/:CPF, MA%EE: 21 e (FVC), s AR SJE

(MIP), &AL (MEP), ffgiar@itt. CPF #lIE {44 facemask 1l peak flow meter,
5E 3 RHUR KME. FVC 52§ H spirometer, MIP 1 MEP 1§ [ D iy JEEF. B3 AEE, N Esmass,
Y0 PR I PR 4 PR PR S ) i FH PP IR B RBE. (0~8) KRR, MUEEM & (0~24) WEHIX
i KR . B BN e 30 #0RF e 2k (CS-30), Timed up and go test (TUG). CS-30
1) 80 FbRE k%, TUG [Eh1E By 2R #8 2E fE 5 A7 it . DS HLAE I KR H oral
diadochokinesis. it O fE#ERERIEBEAR L 5 W [Pal, [Tal, [Kal Bk MExE. Hp—
RPN 4 R, BOE N HEHLREAC T . Wi N A% e A FH S A8 M e ik, 30 A0 N T vk
BN 8 FIR I B AN N HEEEAC . Guit i CPF AfEEAEE, FVC, MIP, MEP, B,
F MR R 04T M, M N ARAEIC T I &, CS-30 2 ks, TUG BT ELRE ] gl 37 25 $ 1 2 0] )
SHT. BREIKEN 5%.

gE R
HEEFONTRIAE R, 5 CPF A6 BEEA M ZEE FVC (8=0.44) F1 MIP (8=0.31) (p
<0.001, HHEFHTERE R2=0.48).

B

b DXCEAT B R i (R o A AP LRE, IZZhHLEE, DM R HLEERIRIRA) 2 & RN, #EIX
FEAE MRS 1) CPF A1 FVCMIP 47 B, H A7 B2 FVC. KT i B CPF
e TH Lk CPF M1 VC, MIP AR, ABEFEE R RATI T, B, A XA
TR N T ORFEZICS T, AESF IS B & U I RAREE . SR, A XA S 1 VC M1 MIP
2 m 5 A B T8I CPF & Z i — B I0IE .
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M v i OO LR V3T £ & WU A 2 B %
ARHNY e
EBRERR AR ALK T 8 ] O S P 30

[1ZC i)

Tl EIC L WORRBRMENT 25 O TR, A TN A, RAHEY OWEHEE S T H D k) A R
ZENEETHD. B KRG E (CPF) AMEE L 720, B EHdBKI2IE 240L/min
U CPERMETHD E SN TWD. O T, BRI R ORIEY A7 2EmD D720,
Wk ) A RO Z L BNEE L 2 BN, HURAEE mlin s Ok /) b MR BERE, TEEIRE, O e i
REDBIEIZH 52 Tld eV, F 2T, AWFZE I U S Ok 11 & MEshE, EEhRE,
H ek FRERE DBIEIC >\ T2 Z L 2 RS LT,

[ 5ik]

K GUIHUBEAE £ CIiE PRIFE (—RTHHEZE) 2L T D 70 %L B SBAT R BN LT
WD EE 1344 (B 45 4, Mk 89 44, VIS 7945 1%) & Liz. 7eds, MIENAHEEZ
F, 1REN T0%RWEOF IR Uiz, AWFRILT B OMEFEEZ B S ORRESIHZICE
i L, T_RCOMREITH L CTHFFENE 2 DA & EmCTHoIcHii LIAE 2457, JlEEE I,
gk /) & L C CPF, FEREERE & L CEMPEMITE & (FVC), S R AUE (MIP) , i KIERE (MEP),
W AT 2 E Lz, V2 AR ALY =7 T n—A—ZZHWT CPF ##|I©E L7-. 3
HE LR KEZRDTZ. A 0 A= EZFWT FVC %, ORENEEZHWT MIP & MEP %
A RT A NZHEC CTHIE L7z, Ml Es nTEh ik 1 X s hiE 2 & V€, _EEpiEs, s,
REERIZ 35 1T 2 VR IRE O REIG TEB) O K & S 2 FEUGEENREM A 77— /L (0~8) THEL, A7 —/LfA
DEF (0~24) % 2 FHIE LR KEZRD -, EEREREL LT, 30 B+ b L5 2 b
(CS-30), Timed up and go test (TUG) #3hE L7-. CS-30 1% 30 BRI CoE imlFkz, TUG
IXEMEOFTEREM 2 2 N Z AT L TRIE Lz, OEREEET A M3A—F v - T4 T K
X R AEE L. DESEERIEMZSRZ Y, 5 RRITo T3, T2, Th] ZnEho¥s
BN —FTh 4ER 2 OSSR T & U7 e FRSRET 2 NI EMEREE T A M &2 3 L,
30 FO DMl F[E1 5 AY 3[Rl 2 Mg FASREIN T & L7z, o#ricid CPF 2468 E£ %, FVC, MIP,
MEP, A5 —/Vfl, OPEREREIKT oA, e MERBIK T oA, CS-30 #Ei2[EHE, TUG FrEks
M2 M85 Ui Em R o &2 iz, AEKHEL 5% & L.

(&R

EAF oA OFER, CPF ICHBICEET 2 M A%0% FVC (8=0.44) & MIP (8=0.31) T
bHolz (p<0.001, HHEFREE 7~ R2=0.48).

[E%]

MU i O WZK ) & IS RE, IEEIREAE, CEME FREAE O BIE & AT Lo,  HulR{E
EmE#n# O CPF 12 FVC & MIP [ZBHE L TRV, FVC I LEET D Z &b oTlz.
PR O CPF IR 2561728 Tk CPF & VC, MIP L O @ W HEAZ#HE L THB Y, AHF5E
TPEATIRGE & KT AR L 2o T, Ko T, HUSEEEEE OB ) %o 7 I iTE &
WRIH I EMEFF T2 Z EREEEZ 2 N5, 5%, HIRIEESERE 15325 VC & MIP O
A CPF O LI THDDRAEZITOLERNH D EEZD.
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1 AR Sk R HR PR 285500 M <5k R ) S
M=, Jogiitr, Em»
U BB SRR AR S AR e 2 [ PR R AR AL 2 /0 P L O e R 0 o A R 2 vk 2
8 [ R R AR ALK 2 DR A R~ B B S ik o

H 1
M4 A% S 1) 2 BRRE 2 — R BRI RE DK R 51 R AT G 245 7 R s e 2%5(1992)
e Tk R R A LU AR A S T R AAN e M . R (201 DR, T4 AR B BB T )
AHAERTE I, AT KA, FTCAE A 7 M L SR B AT . AR AR T
BAHIRE IR RIS AR RS N LI, K% alignment FIZEAk, WA IR BE LS4 HIHH 1) 52 2,
TEERKTAEREE. R, ABF5RER Cross Test, {#%HS, @ SikE, WEHKEE NI X
% Wik TREKEREAL, B, B OSEAR R SAE 2 s shas i, RS .
Hik
S RAEREE S 16 L(HM 6 4, Lotk 10 4, F#t 21.1:1.4 75%), EESIRE 19 4 (BEMH 15 4,
LMk 4 %, FHL 73.9:2.3 1K), MEMRREE 114 (B84, Ltk 34, F# 74.9+10.0 ).
J5i5E Active Balancer (B P 4L 8Y) b (1) A S AR FEARE sl S B IAL. 1 B AR S 3, AT
P E bR, SEALERFIR SR S R AR BB Sk & 6, B, BAEN 8 NE&PF, TES A TR
FEfIbSr AL 45 F2, CrossTestCA %S, 1990 AP RS PO AT MRS PO 16 2% A4
SURIANE, KR ENR ol 808, WEEHLEE T SPSSver.22.0, #iit 214G HK1E
& 4N 5% Al
fREERIACE, i & A&
AHIE FEEN AT ] PR B A Al K 2 M 38 A 28 B & M [ BRI R A A K S B B AR B A 23 A 2 1)
AN OKRRES: 14-T0-110) ST, FFT ) AT 0 R AT 78 1 H A A 283507 78 20 19 1 Skl
TP U, FFEIEFE .
iR
T 4 A% B & 1) CrossTest &% 215 N KK (mean+SD), M Skt &7 N 1163.4+£169.3mm,
B AN 1150.24208.3mm, B 67y 1094.74233.2mm. 2B AR ArAd g I aS 5L, meEE k&
ALAN A AL 2 8] B = ZE A (p<0.01).
e
b H ) H 3 RRE, Enskin e MR ER G- K (Miyahara %8, 1996). HEX B
F T WX GBI D26 R 51 R B SRR LGS, B H 8 AT B i & SRR LI H 2758 mT LA
G R EEBLRFEIUES). (HA2, R B BB Sr A0 b B o UL 40 A S S S P 5
BN LI i L ARSI 5 R R . T &4 vl RE P2 i M SEHBE S B S0, 1 S L 84
TREFILRIH 77, Rk, BATTE REBE D &R AR BB R 27 A 2 5.
SERE
WA 4 AR 09 23 T Bl AP s 1S A Sk iR AR RE . B T 45 RATBLETT 11 254 Nk AT A pl
REMIVEN FNZR ], 4 BT 1B A2
Key words WH&# « sh& Pl - E ORI
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O & EEHORA DIRBED S —F% o Y LR IC 5 % B
i ==, R 72, AIEE
U EBRE AR LR F R R 2 ERR AR AR F PR PR P B VA R
3 [E] 8 [ P Ak R AR it [ S B ey 2

[izt®iz, B

—fRIZ, =2V RO BEITEBHIERE ) O TS A A 8 B 2 J7 ) ~HafH L
RT VM A EE > TN D, 23— 0 Y R B I 5|2 %«%ﬁ@mﬁr EMENENZ M#
5, 199 HME SN TWD. £, —F 0 Y U BRE ORI T TR 7T TR ERIC
BT D728, AT ~OREHIRE S Z et 2 M 6 5 (g5, 2011) Lk < T\ 5. ;5
L7 BBHIRE I DA T LT/ x—F 0 VY UIRBE D E T, K0T 74 A MO, KE
DOARRENEEBAHIENC G- 2 DL, BEEHICHARIRZI VO TIERVW N EEZBND. 2T, K
WF5EI% Cross Test & VT, fEFEHFES, @H &S, N—% 0 Y UREFEERNR L L, WAk
AL, BAA, AR &V S FJEOBENREIR N T R RIFTHEIZOWTRF L0 THIET 5.
[ Hik]

KR, BEEEEE 16 4B 64, it 104, 486 21.121.4 50, &% mlna 19 4G5 15
%y, ME 4 4, P 73.9£2.3 7%), /N—F Y UIRABE 114 (B8 4, itk 34, s 74.9£10.0
%) & L7z, FiEE, Active Balancer(PEH-FEH#AAD) E oo d |2 RIS CILAZBRINL & Lz,
FRITEHRTERL, AiFOBMZER LZ. SALREO NE L IREAO RE O E 2 WERiR A0, B
O, BRD3&MICHIE L, TNENDOMFITB T 45 B O #IENIAL & CrossTest(£1)11 5, 1994)
®73¥£7&ZS% CEN N T R BT LRI E 2 I E L 7-. fa*\ﬁjLE/)TEODﬂdq: LB EWERLT

Wz, REREICXL D alilE S o217 o712, 2 O#EHLEIZIE SPSSver.22.0 Z#H I L, #
R EAKMEIL T RT 5% AR & LTz,

[ fEEAIECRE, R & (R

ARFZEIE, ERREREREAER AR AR B S 7 O N EHEEEFERE AR B R b M EER B
ZOEGFR GkiBE S 1410°110) G TITo 72, MRFITE, FRICAFEOEF ENEE EH
ENOBAICTHZICHAL, REZE~OBL LT > CRELZMHE L.

(&R

NR—F% YV IREBEE O CrossTest DO SMFIZ L 2RI E (meantSD) 1%, WEHE R & L MY
1163.4+169.3mm, B AA772% 1150.2+208.3mm, A7 1094.7+233.2mm & 72 > 7. 58T
& FIIREDRER, WEER AL & B OIS A E A2 58072 (p<0.01).

E=E =

b7 A0 HiEOIRIEE, WREEIRANIZ L DEWIEA L OIZ L > TKRKE <725 (Miyahara b,
w%)kﬁ%énfwé.%ﬁﬁ&%%ﬁmﬁm%# iof LEMREFR DK END D, HE
ATEZED ETHER L TW D REBREFTHO M ORI TRBGIED I THOIh Tz, L, 73—
XY UREBEHICBNT, ﬁ@tj%%t7%mﬁ&il%% REANEE, 774 A MR
BIZ X0 RKNE/RREICH D Z EMNTRTE S, A LIz X0 EEEEI O FH5, 96, ThE
K#HT%%&%%@&ﬁ%%@é:kﬁﬂ%k@ottw%m%#uf%%%§ IENELT
LEZLND.

[#&7E]

IN=F Y IRBE OB NT R, OB EREHORE ORI EY 525, ZnkV,
B O S 2 AR IZ AT TZ X T o AGTEESOE 121X, i FRHEICEN D aREtED H 5 2 LR X
nir.

Key words /3N—3F Y U5 - BiHY/ N T R - BLEEE!
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Y e AR B A ol A0 A K R 8508 3 P H S 0
EAN D b BB D R D RO D LR IEE
ULRRIER 9SF 0 M » =8 % D HAE D mARE S
D P EEERY 2) BT CY 3) BURY: O=HEIVIMEL BRI 6) & B SR

(55

KRB S B B — MO B B TRA I FENE T 2 RIET . ARREA T A KR E S5 & 4 5
P FARMBERIGITH 1 HAFRER] 17697 Zad #4735 5 %2,

| €T IPNEZED

40 X5, 2016 4 9 H 22 HIESAMEZEF BT LIV, KBRS K737 BiETTKE
b T J5 AR SRR B F R 12 9 MK R SR E . 2016 4F 9 H 24 B EH2 KR EHE A

(ynail), 10 H 30 HiBPi. 7E¥ik 1 4~2 H RER AR R 852 7 ST ERIAR G REIRTT .
CEEIdSESY

i, FEREOSTTHERE SN AT I AR T R AT KR Ja Tt M a Sk B AL, 2 Ja, EE Sk B ERED
TNRENET AT 3 MREME R 2z . X ARG (1) 98 E PR I % AF: B 11 15 2755 T 0y 3l R skl A6 [0 41T B L A1k
RSN T B TVAIRYT . X T H R A S A A T R G TT , REA T AT
TERVRG PR TN BIAR . X I 215 ) LA 2 1 2R 40 1 Bis IR BETR T . B2 IFIE, R
UE B E R R AN A A 2 (R AE S sh E AT B RS, BRI RMGEAT T B EE W o5 AT
AN, FAh, RS RNV Nz B T Btz sh 3 Bh s 1 BRI 3E 5
i53)).

DRI A AR, B Wi MO ADE IV FRUECTT RN B3, BT DU 5 4 3 97 ey 208 UK J5 1B
F4g, MmsZm N EREsThae 52U, FrUAEWrE e G 2 5 AP B G B 5 4 i 4k 3 4
Hg BN EE. RATEE X erEbE S EEN B AR T, N BSLELEE B L)
Re IMARJEEE 1~2 FIFERT, ARG 3~4 FHMMK =&—W ~45, BIAREE 5 FHRE, B
BV — 3 B i A e &, — sk e R SE e I SR H A B R SR YT, R JE B R R
TR HER

(4551

B IEIRIT NG s ARG 22§ RIS B A Brsce Azl [RIRS, SR RVE Fh LRI K
BENUESR LR LT AT B R 3G N, BEARIGEE 5 45 LLRBE AR B TAEX AL, (HAZRFE 3 MH
Ja, BEAEAAEMEL, ARz A 2 DAL I B8R ) K R S B A R R AT . R, KBRS D
AT TR e LU v g 15 1 ks, i I AT 5 S L 4

[*%%2]

A RIA A MRS 7 E B AN B BE N ET TR - -/ 3 B2 2004, RN Ki% -+ R E AT
ZiE22 (Rag screw) B AL FE 5 K LRI UG 2 204545, 5540, ACE T A Je i id NI RR 22 [ g% 1%
W ZBE. Bk, KEEEAEREAES BRGNS LM 2 EEARE, mH g FiRix s
AR SZ A IWLRAITEA JG DB R I3 N4 L 7R & T B — e I E] . BRIk i T A R &R AR S 1)
L 06 T A P A L 7 iy IR ) 4 0 SR 2 ORI R R, B DL R RN R a6, IF
T e AN R AR 2 AR 1 2 GV LA R B G B, 28 b riR, FRATTG FENZ L AT RE ) K T4
A 7 fup 52 DAAMI L 238 5 )1 Z5F0 328 3)).
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 TRVE &0 A RS BT E 3T & 5245 U TR O TE RIS
EA D kBB D D /O D LR IEE )
UTRRIER OS5 0228 9 B8R 9 EARER D HAE ¢
1) MEERERT: 2) BT KT 3) BBIKY: ) =HIUAEL BERHETE 6) & BN SR

[1IZC i)

KEEE S BITNIEHREEZ AT DEME ISR T DEITO—2Th 5. Alala KRG e
P& 7o TDHEFIERI OWTHE U NERBR L, ZRE2ED TEOHRBERRZHRET 5.

EFHET]

40 RO BT 2016 429 A 22 H, ®FHEEFOBT26ENIEY, 227 U — MMEICHK
R KERF- B4y AN ELHEFTEE U, RAEJRBEIC CRIB O RERE a8 & 2l S -, 2016 4£ 9 H 24
HITHRRESE TH o~ R X DB RERE RS 217y, 10 H 30 BICIRBE T2 ETOR 1 »
AR EE L ORI ) T — g UIREEIT o712,

[1RENAE]

TR B SR AT T PR 2 25| L CTCHREO KRR ZEE Lz, 0%, BEKOVEESHE
ICRANE B3AKRDAZ Y 27 &N LTz, itk DIRIEVEEIRICLE 5 BIER wT Ehisk PR & R T i o
R T IZ )3 2 BRI IR A keI AT o 72 TRIEIE E T o B S B8 12 X 2 R BAE 0%
FIox LT, EAE L BENESiT I AP —3a v 2 To. - FNICHITLTC, g
W CHRBAGIE AR D A NS X A EBRZ B L, Ny R & B OBE & HARBEIC LT /e B
HirRTENk DL R Z X > 7. 7eds, M DHEROIEH TIE, IXBEEEEMG I L, ERICE b7
HRPOESh 2 £ L=, —J7, ANEFITHERTH S E, Bl V 2R oBESONET ¢
HHIWD, BHBRINEICLDEEMmEEZ SUE & LU COERMEESHZITo72. T2 T X #iie
TOBEMERIIZEDET, itk 1~2 BB TR, 3~4BHE N OIXMRER, 5B DITH
FABERL & BEPEAOIC BT EE R A B0 LN B, BEIRE I O#ERF LIS EIR T 27200/ b L —
=T A= o —mERER T L7
(&R

BEERIEIT A% O BIGERIR (X 22 ERIRE - TEENRE & SR S 7z &3, AR & R BR A InR
DA E L7290, ffitsk 5B TiRpixd L TG OEIRZ 2= L=, LasL, BFt3 » A%
DOBFEITLEMENT, SN N O H BhHERRA, CIIBE O FEICE M ANEFELTEBY, &
SICERBEA TS K OE AW ORBESEEG O ) R L —=2 Z%RICEATHNBEZE ICRZ T o
RIE S TR 7.

[B£]

AIEFNIRELS T BB DORA VFREANIZ LD K, W, /NEFHORIUES, A7 7 A7) o
DETZTARNTAY Y 2y OFAN L KERFIER OB OEE, = L CE @B Riln S A
L7AEIED 2 27 ) 2 72 K » TSI MR L7, Z o720, Bl RERE & itk o KIEM:
EIRORIEHT, TNOOMMNIER e ZBET 5 ETle, FEICHMZEL-EE2D. &
7o, WEIZX DEEMEZ T 27200 EHl RS LIRENZH MR T OERIZ /2> TN D720,
I X D BMEEAL O T & S5 U7 8RRk 2 sl L, AL LA CIRZ 20 & O ff 11 HE 7R
EEE PR TREEEEZD.
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[R5 RSP B 1 B 25518 R o 41
~ BT XS HE ST 2 A N~
PN RPHEL
BloH e i A BB

[y 5] AT s b BoR B A R AR AR AT DL S Bt (R HEXT R M e s, e R IE sl shE & S8
BN (EHZ 2012). A4, HARRRTHEAN, N T 4eRRATT ROR B B Y st AT
EMHRING CBAK 201100, KK, EEXF S0 LA S EUB IR R ERENEE, Pk
EZROME I N BT BRI IE TG, M LB REmA S, HGE TR, fEidtric
.

i 431 50 2 Lottk, ARBe I T2 H02 12 W0NSUME, 2 5 a2 B2 T ikl k. ke B HEM (LA
N CV 1) 45°, FMEGESIE (LN ROMD ZMIJE 10°, fHfE 25°, J&JE N NRSS. JEA7 L H A LI
RO, STUMEZC BT, MOMEZCMIE, ROMEGRE, B e, HE B b Ra R R 5 2 Bl
I, R, FAE N I A R R . A ANAIGE, B AE TR R KR A G, (HH
THHBIRELR, EEEFRERISIHEIT. J5% R HH AN 08 A7 2235 R # 2 [B] e r 558
%, X SAERNBAE IAUAE K & R R R, 6 3T B B4 MRS .

[77:) B 1~2 &, 310 Kk, D &g v BT, 3T TUURMmBERINGES: ORNT
e L BB RG T A AT B BT AR, 5 B, @8 T Bl e AC N AT A A I JE B B,
10 kx3 MK @N T s &/ [mlie - BHEAT B hEk AT Bt 22 [ eig 3h, 10 ¥Rx3 41K
L4581 10 IRULJG , BT 234 B A BAE A R A 50 0°, 2UkE A [H1JiE N 5°%1] 0°, CV 1 75°,
HiME ROM G 22 25°, /& 65°, UMt S NRSO, JERFFHEINE 20 /r8hiiti. Ferk
R ZE ANk vb () R A AR SR R TN R T, FTRARIE T T2 R I, 1k 1214 1 N HAEEIK
VMBI RN, AR T IRTFA [FE 5°. CV Mo 70 EAR T, 2k ROM NZAMIE 200, fif
J& 60° IR AR T, N NRS2. fF1E1T12I14k%) 20 HIG 41k 7t /L [Hligizs). HiaS/E CV
MEE N 750, FiME ROM NAME 25°, fH)# 65°, &JHmiisE % NRSO.

(552 ) S5 B iE ) 2648 R 3 BEE & I AR B 1 B NG R AR, Aok, 1 NHUE
IR IS5 5, BARE ORI FEE ™ &, HE I 7 &M ROM, CV fi, NRS K.
HIR AT IR T2 420 20 K5 B3 BATLE T BME S [Bieia sh i) 5 RN AT S 301 &k lRigis
S SR E S H IR T A B ez, ROM - CV MARME N, HHBL TN, 25, FREm X
BATENTE TG, MR BB R AW RN GE, YIHE N R R IR R AT A RS2
AT ACRRFRFEE RO . BRIR 36 IR 5 8FE T BAE 2% BT 7 N, (EERT (1 [B] g is sh A s 52 3
B, AMCEMHEHIIZEE), Bt RIEs), RIKFFRFEEHENTHY, BoN TR, 5
Ah, AR TSI B B G2 fEA R B BT, AT RS R F T 3 A T T g 5
BINRZ RS 48 R IR I7 (PR [A].
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I 2 0 IR BRI LT H EE DA TH > T2 IEp]
~WaHET Z A4 A 2 MTHET DI A~
TN REHESA
MRk 5 bt

[IZ U DIZ] FeATHIZE TR D IERIFED & BAME D FERIFR 2 [BIE N A U C, AEEMEIZ LV 21
IR~ RBET D ENHRESNTHS (EHS 2012). —JF, FHEEICRS T, BRI EEE
HEELT-DITEEICHY R E N —= 0 V2R SO MLERH D L HRESNTWD (8
A 2011). Al BEESAETHALIC K 0 AR O PR Z 8 KIS BEICR LT, T 714 2> o
UEAZ HIE U B B8 24038 U5, JEALEE LR OWEN 2 D, M OoRGEIEOR
DEONT-DOTHRETS.

EFIFEIT] 50 {2k, YPesh ks UBMEE & 2l S, BB 2Bth L. SaEEMHEfA (B
T CV f4) 45°, ZEMERTENE (LA N ROM) ZEflJE 10°, & 25°, J&JE1X NRS8 Th-o7-. JHENL
RENIEEE TGN, FEMEACIRRE, MME/ACMIE, ModER [RIhE, BRRLREE &> T\, BEANR
T 5 B DOIENARFF TH > THERBNHE L T2, BEANSCEE T OMEAARF 2N EET
bolz. MAYY], ETHIEIC X DIREZR IR OUGER A D AVTWTA, $H & IR Y
A0, W 2 BOSKER A R T2. AU A EARTE 0O B LB ZEE A B R T b
HIZEMEINoT-Z LD, FAMESCHMEICX T2 A=V A R L AREHEOFRNTH D E&E 2
HEME 2L 7.

[Hi:) @ 1~2108, F10[E], JHET 54 A hOEZ BIIC, UTOH EHE AL L.
OFEH T A DR EE BRI Z ANV EHEHA L TOR MLy F 5 450/H, OFIHEAMRE DL ES H
BV O HEA R EB) 10 [BIx3 & > MH, @E#/ARIE - Mok e o2 BB, ke R e
HEE) 10 [FIx3 & v MHEFEET D L O FEE L.

[F5HR] MA10EIEHD UV 1k, EAEEADHEA EIE 5275 0°, FAKMEA[EILE 5°2°5 0°, CV
£ 75°, FEHE ROM 2 EAIE 25°, {HE 65°, NRSO £ T L, JENLLREFN 20 /0 FEA[RE & 7o 7=,
EHEOF| L ARF D O FEAAREF P OB AL L2720, ARV B 2T & L. ST 1
r AR OFFHGCIE, JEAEEIERSROLRFE 5°D KA L > Tz, CV 4 70°L 0T L,
FAME ROM (XM 200, /R 60° T ROM K F23 & 541, NRS2 E72 - Tz, A& T L
THY 20 HZIZKELERIFEESR O g1k LTz, FEES CV £ 75°, FikE ROM M AT 25°,
i 65°, NRSO £ Cki#E L7-.

[BE2] WHET 74 A FORBRIZLY, HEWEZ TR L CWBHFICH LT, HEBEIER
Thd I ENRBINTZ. £121 » ABROFFHITIL, FR AR L TOZKRHE ETIERVA,
ROM, CV 4, NRS OIK FAETD HAL-. JHUISSRE T 65 20 HELIME, B EE %
ke A= MIEEB DO AP IE L TV Z ENFRENTH D EE 2D, EEESOFIEIC LD, JEA LS
DMREEAEEN. & 720, ROM « CV DI TFAA LI, ERN/HB L EHEET D, £, Hil
I EEEE AT ) &, ERMEA LEMES LS E L2 0D, BRERYIETEE
WZxF LTI, B3RS ofke s, FRtE0hRICH 5T 2 RN RSB I N, £ LT, SEIX
JakET 7 A4 A2 MZERB LTHAZITo 720, (Ko [aEEE) ] EE O B MO ) X o 2
ROTHHEOENX L > TL 2729, BEHEOFNZ BEIZ AL TV RN Z L IX5 % OMRE
LERD. EEAENIETRE L B EH0E 20 ORI T > TWER, FEFRRE L B 08 260
HEbE D 2 & TIHEMBE OB D RIAD DD TIX W EEZD.
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A XN BAT I (TR
PR A IR R SRS
THESFRY ARRRRI A A TR R

(%5
BHEAYT VR M PR AT A gt AT IR AT 0 AR o b AP A BB L I PR A Rt AT (2
170 M 2 R AR BEAT WL 5, LA R T G 1T, AR B2 LI 45 R B sk i A

T TR IAE AT, AF IR B E AT I e A AR B KA B AL G o] LAS F = 4E S {E
SIATHEE, H T P ) SR R W B FH S ) R AN B O I R S AR . T AN
RUE AR EEAR MRS, W R A AT DU /N AL B AT BT A, 32037 I8 FH 1 3 227 V2 s )
Fi. RIEH AR RS R, AUR ARSI E M BT s, e n] Lo il e 3R H
SIEMAR L& .

[Er]

ATFEHH B8, i NAL SR X AT i R B R DA R s (AR A BT = 4E e, &
FEAFPATIEE TR AL, @i R, 2855473 R AR AR B B 98T S04 1R s
NHREE TR T T B TR S BT I F R A
[xF % A0 591

WEFER SN Z 7 BA E I3 T Sk AL X A ZE N 44 Z(BE 11 4, Lk 33
). BT RAE AT A 5 A s, HH &R EEE. 5 (58 R o 2R e i e ko
JRERE) [HRTF 2 R ATRRIEAY ] (microstone), 738 A & FH 8] e iy [l s - WME S0 A0 28 i 5 . U
TE VRN I P AT IS I E B P AT FUR AT RERGE (%% Tl AT, iRt 2 m s ORI
A B AT AT S, A, E RIS B AR K, DL RS 3 ek s B 3k A7 00 5 A0 24
[455]

H BB AT I R T AR A oA, BOMESTET S 717 20.9+5.9mm, A4 83.1£12.3mm, EF
44.5+10.5mm; ‘HEWATG TR 33.9+6.4mm, A 47.6£16.6mm, LK 42.3+10.0mm. %%/
FE AT I KT 128 6 Ky, IMEES BT /5 77 1H) 21.848.9mm, 245 27.2+12.3mm, T 50.2+13.7mm,
B E A 32.8+8.2mm, A4 54.8+21.1mm, b F 49.0+13.3mm. ZEMMERS, %51
VoW SR A S =N A NP ol N X VAR SN T N € = o s o )@ 1) =12 0 DA s B S =8 i N 1 £ ¥
IR, 2% J72547 i IR TR SR T B = A3, B A0 B K A% 1047 i B il 22
T B EE E RN, 55 0TI R S b i B A A 2 A B K.

[%%]

P T EPATEE JE IR T P RR R SR R, (H 25 R B MES A G 1A B RN,
AR A HMAEMZEN. H2, ETFHRERNA R 780, Rk s R
IEERIE M. JedT i 0 P (@ AR AR s 300 R &5 R IR I, A4, b NREES
AT AT BN, AR AANEREE A BZERN, WA NFEE NS S E DT
B SR PR A 0. R IR R R Sk SRR, HDAT I S R AR AR G, A
(FeE LA ) B R, SRRAREORIZ A NIk 30 KU )38 @ A OCHem). PEBE AT 4R
(PRI EK 3 i P e 1 22 51 AT AR 2 BT R e MR N I Fadn 2 —.
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HUIAE (X v i O AT i D (TR B £
K, PATS, JIIREE, RIBREE, soARsui
THESFRT:  AERER AT E R IE A

[zt »ic])

BAAEIE ORI CIT O DB T TR BCEEOF MO EELRIEEH TH 5. KRG HE T
DOBITIHTITBE B ITHLRIC L » TThN, ZOMERIIBEEOHBITIKFEL, FBINRERNE
LIS W E WS REEFFD. BBINREESIT 21T 5 720I121E, #as 2 OB EDOFHA 4
Bl REOWEHEBITIT 3 ROTEMERENTIEE 2 W2 M Thiu TV 423, FHIIBREES
HAERSEOME X BRE LB STV 2720, EFEO' oI LY, K
THHEATE /Ml 2R S, EPRESTFONRICLICHSINTE . Zo' Y0
FREEIENL, SMEAESCEMIT—A Y N WIRERD /AT A—2Tix7e <, BfEOE &G
WF—H2 LVEBT2ZERIREE Ieo Tz,

[ BrY])

AWFFED BHE, /IR B 2 D THA TR O _ BRSNS X OVERRERO AN & 3 ot TrHl
L, BITHEDEWVNZEDEMOEBLZBET 52 L Thotz., fERLY, SITHEEOELITK
JET DIRBENED R N T 7 U —% 08 L, BPRIEEESOBE T ~OF - e ieEm a5 s Z L &
Hegl L7=.

[xi5 & Hik]

RIGUIHTT BB IRDS T 205 TR EEICSIN U 72 s e sl 44 4 (B 1 11 4, 2otE 33
Z)ThoT-. ML TN TALZEEBE ORI EIIMS, BEAEENANY LizEihE Tho
7o, FHANC IR T — s a3 e oY IS Lz TR 2 S TEIFERT | (microstone(BR)) 266 A L,
JatEEs & B Oz ENE RN E o 2SR ORA MBI UL M CREE L7z, FHUGRE L@
TWIHECHR BHEEATE TE LT HES BB NHESTE L., (K 2 SEOEEE O Y
T Ry =TIZ kY, BTREOSHOFIR, A, ETFOEMEEHNE, B8OOI H1HE
BENGE B 2 G LA L7z
(&R

B H o EARTRE O REr O AL &1, MHEH TR 20.9£5.9mm, /47 83.1+12.3mm, LT
44.5+10.5mm TH Y, BB TRI% 33.946.4mm, EA4 47.6£16.6mm, T 42.3+10.0mm T
ofc. BINREBTREOREr O &L, MIHER Tt 21.348.9mm, 747 27.2412.3mm, LT
50.2+13.7mm ToH V), BHEE TR 32.8+8.2mm, /47 54.8421.1mm, E T 49.0+13.3mm T®H
ST MaHER T, BHHEE CEAEMITZAEINESL, ETFTEMEIARICREL 2ot B
HTIE, EABIORIBOEMNPAEEICRE L 2oz, HEMROIBI R X, RifEm & Rk T8
ITHREBTRHCABICE L, WWEHOMBREIZT X COBLmE CEIIEESITRICHEREICEL 2
ST BN D BB (32 & HICEITTHESI T TREICRE L ko Tz
[B£]

WITHE R BT 5 2 & CHRBOEMRIIRE S 72D LGRE L TR, MHES CliieqEhizixs
BN/NEL 20, BIBEFRICIIAERZEZRD N>, LnL, ETHROEERBFEORK
IR IC R & B L, Rifm B X ORRE Lo R KIC RN - 7=, Jfrifgeicsir 5
T AR E CIx, MHET ORI, A4, ETEHRIISEEST NS RY, Jitk s AN
OENRICABERZZRDT-Z L X0, @ EFE L SIS TIE, SR TR B RGO B
WZENRD D ZENHLNE o Tz, BRSO BIFRIIEEMOBFRICEE L, STREOR S OEhEE
W5 5. SRAOREITRAFIEICERELRERTHY, SRSV EERE TILEE Y 227 0
HEIMCBE T 2 & PRI, BITHEE OIS RRHIEO A 77 O —0MiEE, @nd
DBITEENDIK F 2B ZDBEOEED 12 b LB 2T
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A I AL R 22 4 N IR T4 5 1] IHERE (3R 2 450
— A [ $25 5 ELRRASCHR /N JEE BT 10 28 48 N\ Ak BRI A —
EEZE FOTE BRmAE ERGE
FRE EXET O EIIE ERER
SRR RIS T ARAL A

L. BRI S H K

M 2004 SEREAKL S AT BRI 747 S U 35 5 B RRACHR /N B I Jee 32 1) & 6 N 3hAT (i RR AN A
IR, SR RN A N IR A RR G SLIN RIG T 10 AU R3] USSR, fELI IR Sl onfi S I 18] £ H
HAETE AT PR HLBAT BRI RO OR . I SRR B X sk J A i) 8 A8 N HEAT 1 8 (A4 T e AN
MR A, WHACRUSIER, @i, AERRELE, Sk R ZRE AL (MetS) AR AR
HOSLREAT TR, EEREdAT 1746 5 F - IRINR 3R J5 1 (3RS

2. XNEAMEELH

(1) X%R: {E 2010 FFF1 2015 F2 IR E AR 15 280 100 L E2FN (51 26 %4, Ltk 74
&, FER CEYE£ESD): 75.4+7.0 ).

(2) WEWH: S5, AE, BMI, £AFEL, EARBRERREN JBIUKIL, A4 REHR 5
BRSZAZHS TR, 10m sBATHE], 8m g2 i B4TH R (3mTUG), HHE. (CHKHE: MEE T RK¥
H A 2T 22025 5)

3. SERGEFM=INE: B (B4 161.4£6.3cm=160.4+6.8 cm *, ek
148.9+5.4cm=147.2+5.7cm*) {AHE (B 61.5+4.9kg=61.1+4.8kg, &1
49.8+6.2kg=48.0+8.1kg*), BMI (H 14 23.7+1.7=23.442.3, & 11 22.5+42.4=22.542.4), £i1# 7]
(51 33.2+6.6kg=32.9+6.6kg, @t 23.3+4.2kg=16.9+5.2kg), LRI (BE
34.2+5.0kg=132.4+4.5kg, 1 22.0+4.7Tkg=22.7+4.5kg), FHBHEN S (51 20.6+5.7kg B
=925.3+5.6kg H* P 19.2+14.4kg E=16.9+5.2kg H*), LBMPENLS (B 21.145.9 2kg &
=25.246.3 kg H* kg B, &1 17.4+11.2kg E=17.4+5.3kg #), AR SRR A7 I A] (51
75.3+70.8 sec=38.7+54.4sec*, L 75.3+70.8sec=>38.2+54.4sec*), A MR BRI A7 TR] (5B 4%
104.4+80.2 sec=54.9+64.1sec*, 1 69.7+70.8 sec=36.4+46.4sec*), 10m HATHIE] (H1E
5.6+0.9sec=5.6+1.6sec, Z M 6.2+1.7sec=6.4+1.5sec), 3mTUG (5 6.7+1.5sec="7.6+2.3sec,
Lt 8.042.3sec=>7.9+1.9sec), ‘HEE (FMH 1516.9£22.7m/sec=1499.9+24.0m/sec*, L
1492.6+22.5m/sec=>1478.7+17.3m/sec* ). (*: p <0.05)

4. FH

AR ORER 2 AT H B 5 AT L VA BRI, (HEAR D, NIRRT 5 L8
HIAERF R AT AR 514, 10m PATI A, 3mTUG % L HFEAUERE AR, X, At
S IR, A3 AR 2 AR B SR 70 S BE T 7048 1 s & S e OIS, [RIIRHAT L
A P i S HATIEE B I, R 1 5 4R, FENLUIANBATIN [R] )5 TH REWS 15 B 4855 . 5
R ST AL ORATFE IR 18] 55 2o 3 B RIS, BBCH BRI 5 BRBIRIARE L, A5 A e B AT BRER
7.

5. K4h

BT A [ 525 o B R SCRR /N B ETIT LA R 2 4R N CPIEE 75.4 ) IR HERS LT
TICHR. A BREJV IS ATE B B2 NR S fabn it it — e 2%,

6. I

U NI 2 5ARUGH A « BRI/ R ] B3 AR B, /N B T A T AN 7] PR A o 1) 25 A2 A
B, SR B A 5 R B SRS SR R R e S A A
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WA OIS EAE O wlinF DR D 5 FH OHERS (5 2 81
— AR E S EIRBAENEEFITIZ 31T 2 e fE R A & 0 —
ERERE JFOLE B RERELE
AL EEET RO T
B RIRSIRT:  RIEESRE LT

1. Mo E L HEY

2004 4F £ 0 ARF 3 B IRRRACHRINEE By BT C MU E (8 = i O R & (R S O AT E ) L
THRERIZ S0 L, mlns CIEBRIR A HIE SLREE 2% 10 oA O & I isB F i 22 &, BiR
FrBE ST X B TS O TR FTHE Th 0 FIHIC X 285BI LRV ENRD D Z & =
L7z, TE TR RE & MRIRE 2 M e @ i I SRR AT » TR B L R DT
A, miE, EEREE, BRELCAZRY v 7 v Rr—2A (MetS) ([ZRE# T 5HE 2
DITHET L TWS. IERICH &k E 5 R TORN OB a2 2 LI L.

2. X5 LFEHEE

(1) %% : 2010 4F & 2015 4ED 54ERIME CHHEICSM LA 157 — 2 0358472 100 4 (B 26
&, Tt T4 4, Fn CEEMELSD) ¢ 75.4£7.0 %) TH D.

(2) HEHER . &K, (K&E, BMI, LA, AOBMER CRERIUEER), /A4 OBR
JrIEESTIRERE], 10m AXTRER, 8m 32 H B3 0 BMTREE (3mTUG), ‘B#EEEZRE Lz, (fmEn
BURE : B BRI R ER AR B B AKGBHE & 22025 )

3. MRMWER=S5 %) E (B 161.4+6.3cm=160.4£6.8 cm *, &« PE
148.9+£5.4cm=147.245.7cm* ) & ®#® ( % M 61.5+4.9kg=>61.1+4.8kg, & Ik
49.8+6.2kg=48.0+8.1kg*), BMI (B 23.7+1.7223.4+2.3, &ctt 22.5+2.4=22.5+2.4), HiE S

( B M 33.246.6kg=>32.9+6.6kg, & M 23.3+4.2kg=>16.9+52kg ) , £ #& /1 ( B M
34.2+5.0kg=32.4+4.5kg, Lo 22.0+4.7Tkg=22.7+4.5kg) , HEMEM S (Bt 20.6+5.7kg &
=25.3+5.6kg B, Mt 19.2+14.4kg E=16.9+5.2kg E*), MR (B 21.145.9 2kg &
=25.2+6.3 kg EH* kg ®H, LM 17.4+11.2kg E=17.4+5.3kg &), A7BHIR MG SRR (B
75.3+70.8 sec=38.7+54.4sec*, M 75.3+70.8sec=38.2+54.4sec*), Z=BHIR A B SZ IR (B
104.4+80.2 sec=54.9+64.1sec*, 2P 69.7£70.8 sec=36.4+46.4sec*), 10m HIT7HFM (B
5.6+0.9sec=5.6+1.6sec, M 6.2+1.7sec=6.4+1.5sec), 3mTUG (FHM: 6.7+1.5sec=7.6+2.3sec,
M 8.0£2.3sec=>7.9+1.9sec) , ‘BHE (F M 1516.9+22.7m/sec=>1499.9+24.0m/sec*, 7 P
1492.6+22.5m/sec=>1478.7+17.3m/sec* ) T -7=. (¢ : p <0.05)

4. B REMNREETE L OEE THHERFLID 5 FERRFFCE B RZ(ER A LI TN,
71, TEMEGHINIFA L L BICHERFE72ITREDOR TIZE EF > Tz, £72, 10m AT,
3mTUG & B4l bIIZIFTHER SN TV, ZhbiE, Z ORI IR Th Y, HlslEE S
g LWz &, HBECFKEEN TR SCRE TG U758 25 L Tl 2 X 2 TAIF LT, A
ANDOEEEIE 2L L CWAITHORFMER EAHE - T 5 il L ThH, /1o TR DS HERr
SNTWa b, FESREN B L QITHEITERT L TWA R, SEsEMEN#EINT 5
KO R ETITZ 0D, 4%, BiREiBos TW MERD L & BbitT.

5. F 1 AARESEERBEARR/NERITIZR T 2 LM EE O SlE CEYSEE 75.4 1) O
EOOHBOFE 2 H®AEHRE L. M THIY. L TW D EEmEOEIEED —> L LTHEIZRN
FENTHD.

6. BEE: ZOWE - BRI ZH AN T B/ NEEFET O(F RSN, /NEEEFRT AL & R fa
T H—DOBEANL, REICH ) LT NIHEERSIKFOFAELNICZOHREZ B L CEH
L EFET.
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KA B M E #AF [ The sense of position ] IR H
- o 245 S BRI Sl BRI PR R A -
INEFEA Y ZEfERR 2 ERE Y oA ¢
1 EFRBITHRALRY:  HETsERl 20 HEEET RO
3) Wk K% BSTEYR 4 EFREITRE MRS

[&E5t- HY]

2014 F 3 AW EEREHAREREFHI (CURFRE RN 1% L% 54.7%, K&k
20%. S5ZAHER B R EAT, WA T RS SR A E . ik, Bt R AL
E L E A [The sense of position | 28 F 2 REAL S 20w % 5547 B W I € BN T RE. 2%
Uity [ 72 -0 5 ST IR ARz v, i AN FR A sh ERE TN e . AR AL B 2, R R
BRA S o 2 A BB Y BT R B O A B e AT, A R T RRSEEAN « SR SRR P 22 0 AT A H
[%4]

XGOS 10 2 (B 6 4, ik 4 4 Fild 49.246.6 &, H & 169.0£8.6cm, fAHE
64.9+11.1kg). FIFFIHIE A .

HAitmm 7 4, Wifi%E 3 4. K1 FLLA 5 %4, 14FELIE5 4. Brstage A LEEIV~V,
MREIV~V, FHRI~VTd-o /.
[ 5]

i F 2235 7F iPod touch (Apple Inc, Cupertino, CA) LI A& 155 07 & 5 2 4 [ The
sense of position | (Version 1.0.2) #EATIME. M E RS ZAPEM, A0 5 2 [ e T 7
. R BRI AR R AR EML, W 2 [ e T /NBEAMER 5. Wl E 7 iA# ) Automatic mode
HEAT B B E , B TR ST DN e 2 ity 1) 75 2 Fia 2 SE B AR R . I e TR , dEC4h AR B E B
O G A BE JE A B A BEREAT PRI ¥ P B2 5 1eAZ AR BE I AR A T A B R bR BREE
M« FERREE D E 5 K, ERFEMEAT 0. Gt B B FEAS t A 50T Z2 1 AT
[4R]

EIRRCAZ AT BE R ZE RN 9.942.1°, HAERREN 4.7+1.2°. "N ECARKE 8.5+2.8°, JERRIE
M 4.2+2.2°. B IR U RREEN E I A BE AR N Cp <<0.01).

[*%%2]

WEIR, AR BT A B FS Bl 24 i R G oG 26 B8 3 IR QT A B D AT E . A R I ) R 5
AT AR SR . 534 i 25 SR s b B350 H SRR B 3 JRRBEAI] A7 52 i 22 38 n . 5 28 AT Wt e 45 2
THFEMIEER. 7o, BRI TN SRS AR AR B, R 5 FE R M 5° 4. |
A&, B AR /N 0 22 it e U6 B LR BRRAS . I IR AR v B S A Bl s 22 A B v, ada
H 26 45 bR A B 22 St AT 2. S5 B3R A R DL B B 8 1T B 4 SR AL, AT DI 4
M AT A A ).
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BIEINLERIET 7V /77— 3 > [The sense of position] K&
-MZE B DB + FEIRRIBLN 0D R -
NEFERA Y ZEfER Y B Y JulfmE Y
1) ERREEEARY: BEPERETR 2) PEIAEY TV a ViR 2 —
3) RN BUERETE 4 EEREREAR T

(5 - BHY)

2014 3 AOPFETHARTORAY— 7+ (LLFAVA) S LEN 54.7%, ¥ 7 Ly
MHARD 20% Eo72. ZHUZELRNWT F U r—vay (LLF77Y) BB,
INneVT—rary (BUFUAEY) OSBFTHHE - HEICHHINLTWS. 4, #L<BH
F U= ERMIET 7Y [The sense of position] 1%, A~HRREDENA VIR EFEH L
CTRAHEINLE R OBENTRETH 5. WEBEHE OBERORILIC R Z S LT, HEREVEE:
7729 Z E THIENTE 5. RBFFECTIZBIR L7277V 2 L Tz B3 o b R o BN
ERZRE L, BB - FERRERNCE R L COraiTH> 2 &2 HE Lz,

(GSES|

i zE R R 10 44 (B 6 44, 2ok 4 44 41 49.2+6.6 7%, & K 169.0+8.6cm, (K 64.9+11.1kg)
ERRE Lz, FIEPBLIOHIERTETHUITH- 7.

WA I L 7 4, IAEZE 3 4TS o7, FIEND OHIRIZ 1 FUNS 4, 1FEU RS54
7=. Br.stage IZ EEIV~V, THIV~V, T~V Th-o7=.

[71%])

F /31 LK iPod touch (Apple Inc, Cupertino, CA)ZEH L, # L < BI% L7-BEEN &R
HE7 7Y [The sense of position] (Version 1.0.2) % FVNCHIEZ Ehi L7-. A OBEIEEAL
LA EM CRIBEZ Sk B 2 IR 2 L~z b b Ess Uis. FREORIERALIZAEEML T
RS - NER LI H DB S L. JIESTEIX Automatic mode 2 L T HEHHIE S 41,
BEBRAE 1T AR D D OF FIHEWRIERE 2 325 U7z, WS ST, BRAEIXAERE L, T0Of
ErEELT, DELEAELZHERTLIZ L E L. RIEAE L HIAEOZEOM A BN E R
DFRREE Uiz, BB - FERRELMI T 5 BIIE L, FEMELZ AT IV, FEHLEE L LTS o
Wt RIEE W TCEDREEIT/R-> 7.

[#ER]

FER LY ERCORREARED D OZEITFREM 9.9£2.1°, JEFRHM 4.7£1.2°Th 7=, E/=, F
il CIFRIBAN 8.5+2.8°, FEWRMAN 4.242.2° T~ 7=, L TR E & ICHRBEAN O 7 05E BN & 7R
L7 (p<0.01).

[E%]

Al BHF LTeE AL NVERKT 7Y 2 L, B2t B o RIS E Rl E 2 S50 L=, FRlC
MR SHET A Z ENFARETH -T2, DT ORERN G E T E & ITHER O J7 23 IERRELH] LV
SN Z 7R Uc. SeATHFZE AR I BRI C I IR K O AL ERAME T4 5 Z E 0 8E TR 2
ENRHRETH oo, Fiz, SRIORREL, HEARRELANEY MERIZ & 5 72 DITFREH] & FERRE
Al L DFEN BRI & K& RETRN-T=. LML, NERETH> THMEORELZIEZ D Z
ENTE. BRRBIGIZE W TSI E R ORE TIIBHIEN Z < EH SN TEHEY, BHIZKY
EHDEBEONMEDZEIZL > THESNTWD. IR LT 7V Tk, BB CKBIEI O R 25k
L L, Wi bz o5 Z ERAHETH LD TH D Z LR Iz,
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0T 45 i TR A B AR e R (5 5 B A
- BRI BRI N E IR ST AN -
KPHESL v N1 3 2)
D) BGHRESE AR A 20 T BN R HERL A B A TR A R

(&%) EFARBSIMERRMERS, T8, BT, MNRWHEZ A LREEZS) (FEH 2010),
E 'S /N A 2 i DG T i 5 K AT (Lacquaniti et al.  1989). B4k, (wFERENBSHER
N IBENRREE A TOAE DS, AfEREIEsh vy, HE T « RO MAUESEREEE, Hik,
PEEGAUSEIMBFEFT I, WS5EamESHEI (JRH 2010). AR, 0 —14i s e 4
ARJg 26 M wWREE IR SRS ER, FRTHOCTEINEEER TN ANGER, BE RSS2
oG, FELHATICAR . ARG 2) 1 B AN A1 A .

CEGINA]Y 50 25, HGRIFHYE, 2B v BYERME (BRI Aiaa) B i), MoE
FRAR G EIAMMRE, % 72 1 MHBRERRERT L 1 ENTTSRENZ, 2/&H OT b
X BESERIT AN EAIME, ADL A, WRIEBTEKM. e [HEHEFSF].
BFEMNBEIMEHIS A EE, BT - FHREON—&, Sa0EEEKT, FEHRFT
HATREE, BN BEIEE R, G, MR rie g ZR BT e, RIOmRE, FHEth
fEaE, Heg@sd g o s Ar . XREMIIME B RER, FHRRNA—FL B BEE
bE QT 12 N5 PR 152sec, FARTIAN 571.6 V7 mm. ZFIRE M Fugl-Meyer
Assessment (LA'F FMA) #3534 Efik 29/36 i, iKY 9/10 s, 48 14/14 . 8335 T8
WA HILEF) 7 RN, EBECTT S e, BRI RN . & =L RE RS .
OBt 1 AE 51 () 5 5 B b 10 J5 R AN S8 T I I sl BREE, 38 B3 I G713 (132 3 i B i 3 30
PUEMFREIMACT, BEIMETE3E HEIKT.

CAANTFVEY BT 728 BT g sl 7 R BN . B3 URT A0, A TS e T AL #3515 /T 7 5
T EHZ) 10em W& F, BikT fonim s B S &M ER T . B AR RS HALAL, OT
TEF0F AT SC4% . RFR AT 7 bR B2 ECE — N FanehR, iz s Z . 78
HOIRZAS T, OT #ahiEsh H o, ay B FHRR A R Fe e m LS . 1 IR 80 4r%8h, B/
—k, 3 JAILFAT T 3 K.

(43 ]) (FHEBE R A48 2 106sec, 5 FMARE/NE 456.5 77 mm, T AFIAHEBE R
[E4gkE, R LLHE/NT 1. BT ieshw Iy, HE, B, AR REE 3077 ) A R
A HIMGE. FMA BT i75 s 9 SgmE 2 10 £

[%5) WIRGIFEN NG, HEREEOCTTIE 35 1 G5 e MBS SR e . e Rl L, 4
JRHSE (20100 FaHHBIRFE, 0T mel, HEREGSEahEeGsa . Bk, s ukEG Rk
7, PBENERZEIMZERME (Teasdale et al. 1993), Hitk, A T SGEMWRMEEE B ERES, A
RIS BNRRIEE, 18 B Bk I oAt A b 22
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PRI HA T 22 52 U T —JE B O FF B H 164 5 VRS IA
- PR OB TEEICEH LA -
K- HEBL D, JIiE 3 2
D) Bk ambe Y e Y T = a VA 2) TIESF R B R A A

[1Z Ui FFH oEFEEOREIX, T8, FRIE, MBI o2 BEEHES TH 523 (JiH 2010),
INSWETFTIT TR D OEENC LY TS D (Lacquaniti et al.  1989). —75, FREBLAR
FOEFTEMEL, EEBFEOAMICEDL LT, HEREENS S & FEE - MBI L D UMEE
ERNBRE IS5 2 LinD, EFREICBWTCHE, EEFEZST TR, EHREEORM S L EH
INTWD (JRHE 2010). AR, BEESHEMNE, ARARE S 700 HEFEEZ 2 L —JEFIcx L
T, FHESHEISROUEICEH L THA LR, EFEEICKELZRDLTLORET D, 2k,

AEIOHWEIZE LT, EFARANL Y BHEICTREZH TN D.

VEFRAIT] 50 mkft, AFE B, 2l X BEREE (F 25 hE0E . S8 iR E) . JE
R, FRWMEZZEL, N1, AOREHY ) F—2 a3 v E 1EDHRI B T
—arERT, OT ICLHEFEMEON AN E 2o7-. FEAREE, ADL 1AL, HREIC
LEBL TV, EiFIT HEFTEFZ LV Tholz. MBFE COEFEEII L 28R
2B < HERF L CRRAET - TR E 2, EHORBEME T L TRY, HEHIC X 2 ES)
ERETHT2720, INSWLFEOEFZITH ZENNETH 7=, HII1E, HEROEE CHKE
RFEEEYE, RENZ L FHELEEH TH 72720, BIMEAEIC L D REEMER RS T,

ZD L) REEDT=OFIRIZER, TOREEIHARE—Th o7 MiEE TOMERT (T 12 305
EEOHTEREMIL 152sec TH Y, EFMEMITL 571.6 5 mm Th-o 7. EEFRHEIL Fugl-Meyer
Assessment (LN FMA) T Efk 29/36 &, FBIE 9/10 /R, F5 14/14 R CTho7-. HEHITIZE
\F % N [ OFRFRIL I IS ITERTER O 2R v o 722N, FREI O E, BERJE ST TRAE L Tu .

B, ERINMEEEEREE IR ISR Do T,

URfeEi] AEROEFREEFIL, WETOEERE T T2, FRfSOEDREEIC L DK
HLT- OB FARK & 720, EFEMECES T 2EHOHBENMETLTND EE LN,

(/o A5iE] FRIE o ESh 7 0 O & s S 2 I A £ U=, SESNITR A THLEIC S
58 10cm OERICHRIBEZ BINAL THE, FREMLEEITH ISR W IREBICEE L2, TR &
HMRE PN L 225 K9 OT BNFE 2 FbX 2. FHROBGIZIZT o ZFEFHICHE L%
AERTE EICE X, TR ARFFOFOICAIET S K S BlE L7-. £ OIRRET, OT »3th#h <+
WazEn L, BEIIIPELRMIE B a2 L2 R TR L, SEcchRgEds L%
K7z, 1\ 30 /0D A%l 118, 3HEMICHZ0 F 3 E5EhE L7-.

[FER] (& FOpTERF I 106sec, FHFHEAEIL 456.5 - mm & 720, ST ARTE Y & EFR
MG L, NSV FOETENARE L o7z, FREEESTIE, &, B8, RIErRFoES) S,
B OREFREHE B L, h#FEZR Lz, FMA RSO/ MIE 9 movD 10 sllE LTz,

[(B£2] AREFNT, FEEERRTOIGEICE, FEFEEICIELR O, 02 b, FH
5 (2010) BERWT S LIS, ERICBNTYH, EEIREENZFREEICEG L Qe &g
Ni=. Fiz, EEREENERGT D EETIMEOFZENREEIC /2D &9 Fk (Teasdale et al.
1993) HH D b, FMEEE OEFHREEOSGEIZ IS T, EE3FEZ S TR, EERRE
EOUBELLETHD I ENRBRINT.
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ik AN Ak 22K IS B RERT I 3027 T I ROR
N3 v EIEE 2D REFERAE D
1) THESFRY: MR B TER 2) MR RER

[55]) —ERT, BN EERSMAR, ATCUMR L7 “nsfg, i), E5ER
SHENHTAE THEF L], K2R RN, ARG R ST S R ok
TGEAZ A N T DU Eis sl 22 S FIRCR T Re Pk L. Krigshi e A AR, —idxkE W3
VE—1 S AR RIS E, Il X Az s Bl R IR 2 v LUAARY (Suwa, 2008, 2009, Pulvermuller,
2005). AWTFFE 1) H R IR 2 )4 e AL 1R 4 N 6B 30 2 ST R

[ 71508 Mg FEER A 18 4 CFHIMER 21.9 %), BENL AW (L4241 9 4, WHIB4L 9 4). 18
IR, AT CGERT) REMADER bem MBIER. (LH2A S 4T 4 480>, Wl
SE 1 ATBR N BRI BEECRIERVE RIS, 205, ¥ (4RI, JEREMT DU iR ak ] s
WAL PR S UE AT BT AR > BIFEAERR G LZN, 2 20505, 1 KGR ERFERANTE T B i & . Bk
BB PRSI, SR IR AR A SR AN, R R AL R AL T AL R,
IR A . SR, HA N AR S ERITT t B, ZJEEN
NI JEFH B IR EREE BRI 3 8 B G B AT B M. B ROKIEN 5% AR . AW FTIEL T & # fr
JE ML A B A

C45 R P NHTIERE S MBS A B ZER] (p > .05). BREEF ISR XBOT L T ERCR, 1%
RAZ TXIEA (p<.01). HVERET A BB HORE R SGE (o> .05).

[55] WAWIARAIRE L, @ %SRS shBae i N, MAREEZ (BT IR
Jrete B s 2 A R . S — 7 T, WARERA R sV EOF A BOE I RCR . 1830 BREM
PSR AL BRI AU NI BCR I S, B8 TR R X B S rEsh e g midee, s
X AR IZ B BT A RSB EN TR A AIRCR . 5i4h, K IEFEREzhEd SE3 T &Ik, M
TXHSENHEAT RN (Stout, 2012). BB, KOISZHERERMAALEE, A R RERSCN — A s n 5 &
GAHTTREAT A NTTVE. AU UG, AT RIS BTV v BE SIS 18] EAAR AT ASEAT SN A0 AR .
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liE=gete ] ﬁﬁx%w%thé AT K D EE R E A~ DR R
1y 3 ESNEV SR I =T R
1)Tﬁ$ﬁ%%$ﬂ*¢@%$&%ﬂ DRTHFEBE U e T —a R

[IZCDIZ] BRI FEE LI-NB 2B T2 5 2 80, “BAT-COBENERE D, FHMME
HEINDHEZEZLN TS, PR EOHEBIYGTIE 17 0 —F 778 E) 20 ) FENFE
L, ZOFEMFENRHL DT> TND, &bi HIEEZFETHBEICHE VDY D 3 Zfh#F I
BT 5 Z ENEE T ENRZEO L AREMEICEH Lo, EE# AR L2 MBI BZETH 2 &
Eﬁ®@%%éﬁfﬁﬁ@@%%mt?ékwot,E@%%*Vﬁﬂkbf®ﬁ%ﬂ%ﬁéﬂ
% (Suwa, 2008, 2009, Pulvermuller, 2005). AHFFECTlL, EB)A XL 2 MEIZHRT 5 2 L DiE
BB REHL T DI EEAME L TR LT,

[ 5ik] B EEEEERA 18 4 CEHER 21.95%) THY, 2FHTEIV T ST (sl
94, v hu—/LRE94). EIFEFRET, B Sem @ 2 SOEREAT GEFEF) TR
AL L7o. ZdSREE, £97 4 MERE L 28058 Lz, 1 4B oBKRE LS L % T R HH S

iz, Zotk, [HEEEEE, X I TUIERD 9 ELEETZ] 1220 T, o EDHERD b
TR E PRICEE L. mELZER, 2 0%, 1 HZOKRB LEEEE TREEZRNE LZ. i
HOEEREIXET A I A ZIZTERBE LG 2 RE 52 & CIEREICHAI L. 2> ha—ugt
WZDWTIE, FEARIC T X IMRERE & R TH 573, Eéﬁﬁﬂ%%&mﬁébfwéﬁ,ﬂ
FHEE AT S, REtOHT T, T ARTOERE] LIEEISGEWR S D00 E 9 M2 T t
FRIE % Sl U7z, E72I ARNZET DERA URIEL & b~ 7- 9 A% o decE RIS L OVE RIS
WTCHBHT 2 3506 L=, MEFIA B KEIZ R T 5%E Lz, ZRBAMRITEEEE O E#RE O
fHEEEZEL, ~YUFESICHESONTA v T r—b Farky b aBE ETERLTWD

[R5 S ARTOERIE LI iﬁiﬁéw%:@&#ot(p>0& BklE L o #E m s B0
TlE, EFRNEEARED, ar be—LZ tmffﬁéﬂi@jﬁ)ﬁi %ZinoT- (p<.01). % FEEIC
BWTIE, BRIE LA O X 5 2k EOMEANITRD - 72 (p > .05).

[(B22] REFFROFERND, BBHIZL > THIZEBA L2 ME ITRET D 2 i, BRELOK
BRHICRSINDES (FWEHE) o Ecx L TEIE D 2 LAVRENT-. —F T, % FEEKIC
%éﬁéi5ﬁi?~®ﬁﬁmmﬁ%&@6@w:kﬁﬁ%éﬁt.@%x%wwﬁémiéw
[B] L OSERIE OB & WD ZhR O FITIE, BiEE2THBICEFOEER 2RV IR-7-0, FHE
B EE 24 L7720 32 X 9 AeiEd) A A —F A&LT@w%ﬁ@ﬁéhé.ik,ﬁ@Lk
EEZ SEMICRE T2 801%, TOEHOL I 2 L—3 9 U EToTWDAREMENE W (Stout,
2012). Z D7, EEHAF L AMEIEET D E1E, FERNRAHEEZRND Z 08125
MAFELRDAREEND D, Thbb, ZUEU B Y T—2 a VERBLANORRICIT X 5 &
RN L LCOFIHARBESNS.

75



