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	Description of research activity
	1.         The Effect of Different Backpack Carrying Weights and Exercise Training for Elementary-school-aged Children – Study of the Characteristics sof Pelvic and Lumbar Sacrum Movement and Muscles Contraction
Once the child enters school, the school bag becomes the indispensable companion. A school bag full of hopes is always the first gift given to a child as an entrance present. However, a heavy school bag not only weight psychologically on a child, but also physically on the posture. Taiwan study showed that schoolboy carrying much heavier school bag than European schoolboy. The lower the class has the heavier the school bag. Overloading schoolbag cause muscle fatigue, back pain and poor posture. To protect the child from skeletal-muscular disorders, Taiwan recently suggested that schoolbag should be less weight than it is now.

In spite of the pelvis tilt and the lumbar hyperlordosis resulting from the overloading schoolbag, very few study work on it. We will divide the students into three groups and examine the static pelvis tilt and the lumbarsacral movement with the use of electro-magnetic analyzer, 3-D motion-analysis, EMG and ultrasound imaging. By understanding the posture and movement of pelvis and lumbarsacrum and the spinal stabilizer activation with different weight schoolbags, as well as the effects after exercise training. Through this we can clarify the effects of sustain schoolbag carrying, we can decide how to maintain proper posture of schoolbag wearing to prevent further skeleton muscular injury.

2.         Improvement Design of Workplace  Tools -- Easy Recline  Chair and Wrist Supporter for Keyboard and Mouse Users
With the improvement of technical development, people lived a sedentary life-style instead of a physical labor one, the time duration of computer using is getting longer and longer, resulted in an indispensable injury. Studies stated that pro-longed computer users suffer from muscle soreness on shoulder and neck. Many products say that they can reduce the injuries such as shoulder soreness or skeletal-muscular occupational injuries. However, most product design mainly emphasize on the reduction of wrist joint angle, few design can actively release the pressure at wrist in all angular directions, which is the main point in our study. 

We will specially design a mouse-pad with horizontal auto-adjusting and massage function. Our mouse-pad can spontaneously vary the wrist angle with a motor, which prevent the wrist maintaining at a constant posture. The massage function ensure the blood circulation on the wrist, and out of muscle fatigue, on the final stage of our study, we will modify the design with the usage of LDF.

Despite of injuries done on the upper limbs, pro-longed failure sitting posture increase the vertebral disc pressure, not only result in disc degeneration but also induce low back pain. Our study also considers this problem, we design an office chair with adjustable back, and we focus on the pressure changes on scrum and effects. This chair back can lower down to 160°, resemble to a lying position in order to release the rigid muscle and working pressure. We also study on the effects on HRV under different angular positions, to see whether it can lower the sympathetic nervous system activity to a resting situation. An optimal working environment not only increases the working efficiency but also reduce the occupational injuries. Thus, we care how to reduce the injuries resulting from modern life-style. We are expecting a win-win situation of high efficiency and protection with least national medial expense.

3.         Multi-functional Coordination Assessment and Training Equipment for Upper and Lower Extremities
The functional coordination plays an important role in our daily lives. The functional coordination makes it possible to use the body effectively responding to the interaction of time and space. So far there are a lot of diseases just like parkinson’s disease, stroke and cerebral palsy to degeneration extremity coordination. Therefore, while people lose the ability of coordination, it will lose the activities of daily lives and then elevate the financial burden. More and more physical therapy helps patients reconstruct functional coordination recently. We have designed a portable multi-functional coordination assessment and training equipment with pressure sensors on drum pad. With the rhythm, users hit the drum pad by audio and visual biofeedback. Enclosed sensors display the change of pressure on screen.

According to the system to compare with the normal group versus the elders, the normal group versus parkinson’s patients, and the normal group versus DCD’s children by using finger-to-nose test, the wolf motor function test and multi-functional coordination assessment and training equipment. From the result, the precise of the different tests will be compared. At the end, we know the progression after coordination training by multi-functional coordination assessment and training equipment. To combine the above information to build the normal standard and then the normal standard could be provided the user to evaluate in the future. Therapists can evaluate coordination of patients by comparing to the normal standard in our experiment. Furthermore, progression can be adjusted by therapists according to the experimental result of multi-functional coordination assessment and training equipment. It’s an evaluation and rehabilitation apparatus which plays a strength control, coordination and rhythmic training. Moreover, the athletes who need high coordination can also use the apparatus to reach advance level training after evaluating. Multi-functional coordination assessment and training equipment in our study can provide individual rehabilitation program. Because of the additional function, the apparatus can induce the interest and willingness by playing game in our rehabilitation program.

4.         A Survey of Design Considerations to Promoting Comfortable for Female Worker Wearing High-Heel Shoes and Acceptability in Public
Background: Females usually need to wear high heel shoes because of job or pursuing artistic, but high heel shoes will cause foot uncomfortable and injuries. There is about 37-69% females wear high heel shoes every day, 74% of them wear for job needs and 81.4% women undergo feet pain. Purpose: Our experiment want to investigate difference of gait biomechanics variables when females wear different heel design (wide and narrow)of high heel shoes and flat shoes. Materials and method: Fifteen healthy women, who used to wear high heel shoes regularly. Forty-three retro-reflective markers were placed on the specific anatomic landmarks of all the subjects. We used Qualisys Oqus to detect retro-reflective markers’ motions and Electromyography to record muscle activity level of lower limbs. All subjects were asked to wear high heel shoes which was 9.8cm height, 7.70cm2 wide, then wore narrow heel shoes which was 9.8cm height, 1.44cm2 wide walked through force plate at velocity 96 steps/min at least three trials. Results: At stance phase, the high heel (HH) group showed significantly increased joint angles of hip flexion, knee flexion and ankle plantar flexion. At swing phase, the HH group had significantly increased ankle plantar flexion angle, but decreased knee flexion angle. In contrast to flat shoes group, at heel contact phase, HH group had more vertical and posterior directed ground reaction force. At stance phase, HH group had significantly increased knee moments of medial and extension sides and ankle moment of plantar flexion side. For HH group, ankle power showed significantly decreased generation power at pre-swing phase. There is less difference between the wide and narrow HH groups. Discussion: HH group appeared bigger backward force at heel contact phase, so wearing heel shoes may elevate risk of slipping. Increase knee extensor moment at stance phase, may increase the accidence of accumulative musculoskeletal injuries. At pre-swing phase, decrease of forward force and generation power showed that inefficiency of walking while push-off for forward.
5.         The Movement Analysis in Baseball Game and its Application in Sports Instruction
Recent studies focused on the biomechanics of the pitching have exclusively studied professionals, whereas there is little information on amateur pitchers. Notably, amateurs pitchers with improper techniques may result in suboptimal performance and can potentially lead to injury. The present study was aimed to compare the kinematics of the upper extremity during the action of baseball pitching between amateur and professional players. Eighteen subjects (including 8 amateur with 0.9 years mean pitching period, and 10 professional pitchers with 6.7 years mean pitching period) were recruited. Ten kinematic parameters for different instances and phases of pitching cycle were calculated to examine differences between professionals and amateurs. Our results showed four of the ten kinematic parameters with significant different between these two groups. The parameters included elbow flexion and stride length at foot contact phase, maximum shoulder external rotation at arm cocking phase and knee flexion at ball release phase. The findings suggest that correct pitching movement may assist in increasing ball velocity and potentially prevent injury.

6.          Motor Control Effects of Traditional Exercise for the Elderly Subjects and Its Possible Underlying Mechanisms
With the aging population, 65 years old elderly suffer prolong bed-rest and death from fall. Efficient balance and coordination consists of sensory system, motor system and skeletomuscular system. Any lesion of the above systems will cause the elderly unstable and fall. Recently, elderly pay more attention to healthy and active lifestyle; tai chi become one of the most popular exercise. Tai chi emphasizes on the smooth and slow locomotion, low impaction and low velocity. Tai chi, thus, is a favorable exercise for elderly. This study discuss the tai chi effect on elderly balance ability. Among 25 elderly, 16 are tai chi performers and 9 are ordinary elderly, aged > 60 years old. 25 subjects have elevation of balance, ankle proprioception and lower extremity strength. Of those elevation, tai chi performers have a better performance on closed eye balance test, ankle proprioception and lower extremity strength. In conclusion, tai chi help elderly strengthen the body control, which can lower the falling rate.

 

7.          Biomechanical and Neurophysiology Investigation of Mechanical Neck Disorder
Mechanical neck disorder (MND) is increasingly prevalent in spinal disorders in our modern lifestyle. It has been reported that more than 40% prevalence annually occurred in United States. It is characterized by the symptoms of neck pain, headache, dizziness and limited range of motion (ROM). The possible causes to this increase of prevalence could result from the increased time spending on the table work in office or at school as well as using computer. Poor posture is a main cause for neck dysfunction, for example, forward head was investigated in literature. Weak deep neck flexors has been proposed to play a major role in forward head position due to the increased extended neutral position in upper cervical spine, that is occipital/C1/C2 region. However, the device to precisely measure the cervical spine position and range of motion as well as deep neck flexor strength is still quite few. That it is difficult to differentiate the possible etiology for the mechanical neck disorders till now. Likely, that is why little evidence supporting effective intervention for neck disorders, despite it is so common in population. In case of this, we plan to use a three-dimensional electromagnetic motion capture device with custom-developed kinematics calculation software to record the neutral position of neck and the range of motion of upper and lower cervical spine. The poor neck posture in neutral position and ROM limitation of the upper/lower cervical spine and its work plane while perform neck circumduction can be determined. In addition, we will develop a custom-made-dynamometer to record the deep neck flexor strength as well as muscular endurance. This information can be used to further differentiate the type of the MND and the further effective intervention can be determined. Round shoulder, is the other cause to exaggerate the symptoms, which is caused by weakness in lower/middle trapezius. However, the association between the scapula position and cervical spine position/range of motion is still inconclusive. We will use the same equipments to record the cervical spine position and ROM at different scapula position. 

Anxiety and stress in daily life were frequently associated with subjects with MND. Whether the anxiety and high stress could result in MND or poor upper cervical position resulted in these psychology signs need to be clarified. We propose the protracted head will cause the negative effects on the autonomic nervous system (ANS) by increased the sympathetic tone. A possible mechanism of action could be a vicious cycle with the increase in muscle tone, poor head posture and an increase in sympathetic tone. We will collect the electrocardiograph (EKG) while at different upper cervical spine position. The EKG data will be further analyzed by the R-R interval and heart rate variability (HRV) can be determined. HRV can be useful to evaluate changes in ANS condition at different upper cervical spine positions. Laser Doppler flowmetry and Electroencephalography will be used to monitor if the different upper cervical position can have effects on the microcirculation and brain activity and see if there is any other possible mechanism to explain why MND is difficult to treat as its high recurrence (>80%). 

From this study, we will explore in-depth understandings of MND disorders based on biomechanical and neurophysiological approach. Moreover, knowing their relationship with clinical questionnaires, i.e. Neck Pain Questionnaire and Fear-Avoidance Beliefs Questionnaire, as well as, the relationship between the biomechanical and neurophysiological measurements can help us to understand their interaction. Based on the above experiments, we can provide in-depth knowledge for clinicians to classify the possible etiology of MND and to use possible interventions for people with MND. All information can have a big progress in the evaluation and treatment of MND to have a great welfare for the population in their modern lifestyle.

8.          Design of Two Novel and Home-Used Proprioception and Resistance Trainging Equipments
Nowadays, it is an increasingly tendency to prescribe exercise as a treatment for people who have chronic illness, disease prevention and rehabilitation at many hospitals and clinics. People in enterprises, schools and colleges are also to be encouraged to do regular exercise for the purpose of improving health. However, improper exercise may result in sport injury; in contrast, injury doesn’t enjoy the benefits of exercise. Medical professionals and athletic trainers often design exercise prescription for their clients, it takes a long time in repeating prescription writing, direction and recording. Moreover, most of the patients forgot the therapists’ directions and thus he or she can’t perform correctly at home. Therefore, well equipped and easy-to-use exercise prescription software with flash demonstration will greatly improve the increase to usage of exercise prescription and prevention of sport injuries.

The current research is to develop a exercise prescription software for professional and general purposes both, which is suitable for Taiwanese because of the local specificity of exercise habits. Physicians can easily prescribe specific exercise and rehabilitation prescriptions based on patients’ condition, and make a progress report on the computer. In the meantime, this software can be used in gym and fitness centers, physical adaptation trainers and directors can provide an individual exercise prescription to the ordinary people to maintain their good physical conditions, improve health and lose weight. It can also be used as teaching materials in physical fitness and exercise prescription class to increase the efficacy of teaching and learning in the class.

Moreover, exercise prescription software will provide five advantages: easy-to-read demonstration, individualization, multiple protocols matching, customer-selection of exercise and regular renew. This is software that makes professional diagnosis and suggestion in accordance with the individual criteria; it assists in increasing the effect of exercise prescription. We have developed prototype version of software, including all the advantages as described. It encloses stress training, aerobic exercise, flexibility, balance training, which can make proper exercise prescription to meet the need of various functions. The formal version will provide more functions to be upgraded in exercise prescriptions samples and database components of Asian exercise such as Tai Chi Chuan, Wai Tan Kong and Yuan Chi Dance. This will be the first exercise prescription software that covers Asian exercise; which is more competitive than similar products developed oversea in the market. Besides, additional powerful functions in the software such as built-in picture editor, exercise report easy-to-print, individualized exercise creation, patient history review, therapy database. For the time being, none of the exploration teams develop software which is easy to use for Taiwanese based on the specificity of sport habits.

9.          The Development and Design of Exercise Prescription Computer Software
Resistance training can not only enlarge the muscle belly but also followed by the increase in muscle strength after training for both athlete and the ordinary people. This can change the body component and improve the functional activity. For the elders suffer from falling, poor quality of life and great medical demands are needed after that. In a consequence, increase of balance ability in these people is crucial topic for Taiwan society. In the meantime, ankle sprain is the commonest sport injury to cause people’s life uneasy and a high recurrence, which is in relation with the deficits in proprioception after injury. Previous studies have demonstrated that balance training board may improve the posture balance, proprioception and muscle strength in lower limbs. By means of improving the protection mechanism of perturbation, it plays an important role in preventing the elderly from falling.

The current proposal aims to design a novel home-used and adjustable resistance training machine. New features in this machine are adjustable for the loading with a light puller, light and portable and no eccentric contraction mode. Moreover, this machine can be used with other accessories to meet the need of training for different body parts. During pull and recoil movement, resistance offered can result in increasing strength, endurance, tendon and ligament power as well as the bone density. Compared with the similar commercial products, our machine will have the following advantages: First, it has the properties of portability such as Thera-band and tubing, but it can provide the higher resistance force much than that of Thera-band and tubing. Second, it has the features of barbell, pulley and lever machine to provide high resistances; however, it is much lighter than the former. Third, Caused it can provide the movement for single joint, it has the benefit of pulley machine to allow weak individuals to use it at early stage of rehabilitation. Finally, this machine could be ideal training equipment for patients with cardiovascular diseases patients because it can provide a consistent resistance and prevent the detrimental effect from the isometric contraction. The current commercial balance training boards do not feature different resistance and sway amplitude as well as the big size and high cost of machine. We will develop a novel balance board with characteristics of low cost, easy-to-fit, easy-to-operate and easy-to-learn. The end-users can easily adjust the resistance and sway amplitude based on their need during exercise. All these advantages can fulfill the demands of home program.

In association with this product, we will design an exercise prescription to improve the muscle adaptation and proprioception in lower extremity. It is convenient to promote balance, muscle strength and proprioception in lower limbs in elderly. This product is also suitable in rehabilitation department and sport medicine to cure the orth-neuronic patients and sport injuries. We will co-operate with the producers in combination with all the technique, human force and materials to design and develop a new product and to upgrade the standard and development of the related industry.

10.      The Novel Design of Dual-Axis with Weight -Bearing Ankle Proprioception Assessment Device and its Application : Detection of Proprioception Deficits and Evaluation of Different Exercises Training Effects
Proprioception is likely to be affected early in the disease process, because it is a complex system that requires integration of sensory input from many receptors. Difficulty in detecting minimal, but potentially important, alterations in proprioception may be partly because of the lack of reliable and valid methods of quantifying joint position, movement and force sense. Objective quantification of proprioception may improve early detection of proprioceptive loss and help quantify this loss. In addition, assessment of the ankle joint under conditions relevant to functional use would be important. However, most of the reported studies on ankle position sense involve tests in non-weight-bearing conditions. We will design and develop a high accuracy measurement tools for ankle proprioception during weight-bearing.

Injuries of the lateral ankle complex account for 38% to 45% of all injuries in sports and half the patients with ankle sprains had recurrent sprains. Decreased ankle joint proprioception may result in a slow onset of activation of the evertors across the ankle joint and, thus, a failure to correct excessive ankle inversion positions. However, the previous reports are not sustained to support this assumption, some of these investigators have found deficits, but others have not. And most reported studies on ankle position sense in plantar/dosi- flexion direction, which is not applicable to most ankle sprain situation. The developing measuring tools for ankle proprioception will include kinesthesia, joint position sense, and sense of force in inversion-eversion plane.

There are more and more elder in Taiwan. Falls lead to significant morbidity and mortality in persons older than 65 years of age. Impaired proprioception may be one of the contributing factors to falls. However, few studies to address specifically the effect of ageing on proprioception at ankle joint. Ankle proprioception in the frontal lane is important because its helping to prevent lateral falls in the single-limb-support phase of gait. The developing sensitive measurement of the ankle proprioception can provide an indicator of suspected degenerative or neuropathic change for aged ankle joint and for preventing falling. 

Rehabilitation programs are advocated to improve proprioception; however, there is little evidence that proprioception can be improved by exercise. The current study will have both control and experiment groups to examine the effect of different specific exercise in enhance ankle proprioception include using tranditional ankle disk, using our new designed ankle proprioception training equipment, practicing Tai-Chi Chun and strengthening of ankle muscle .

The newly designed tool can be applied to any other populations with possible ankle proprioception deficiency in future, for its function as early detection, quantification of loss and evaluation the outcome of treatment.

11.      The initial effects of controlled step width on the activation of vastus medial oblique muscle and the patterm of plantar pressure during level walking
Walking is a fundamental, regularly moving and widely used daily function in human being. Recently there is a significant trend for people get into exercise for maintaining health, walking is becoming one of the most popular physical activities among different aerobic exercise items. It is convenient and less impact force in comparison with jogging, which is good for subjects with lower extremity joints disease and elders. Decreased step width is often been used for a task to evaluate the dynamic balance. It is found that subjects with balance disorder often walk with a wider base. Additionally, previous literatures have revealed that specific walking exercises could improve gait and dynamic balance performance for elders.

Step width of gait is normally controlled by the specific muscle groups of lower extremity such as hip abductors/adductors, hip internal rotators/external rotators and vastus medialis oblique (VMO) and vastus lateralis(VL), but is not well documented. We propose that the decreased step width will enhance the activation of the hip internal rotators and VMO. The increase of muscle activation of the hip internal rotators could result in the increase of hip internal rotation position. As its compensation exists, the knee will be external rotated and subtalar joint inverted. The inverted subtalar joint could make the foot arch higher and more stable, which is good for subjects with pes planus. Increased activation of the VMO can assist in maintaining the patella in the trochlea. This is a current rehabilitation treatment guideline for subject with patellofemoral pain syndrome.

In this study, we will use an in-sole plantar pressure measurement system (Novel® Pedar-x Pedography) and EMG system to examine our hypothesis. Step width, a control variable, will be monitored by an active electronic walkway (GAITRite® system). Forty subjects (twenty normal youth with a 1:1 ratio to gender, 10 subjects with pes planus and 10 subjects with patellofemoral pain syndrome) will be recruited in this study. Three different selected steps widths are narrow (5 cm), regular (10cm) and wide (15 cm). All subjects will be requested to walk at a fix cadence (120 steps/min). After two practice trials performed, three trials will be collected in different step widths.

The results of this research can be a reference for rehabilitation clinician while treating the above mentioned subjects. In the meantime, walking with a decreased step width can be promoted to normal population as a new exercise selection with a approved scientific basis.

12.      Effects on Foot Kinematics and Plantar Pressure for Different Incline and Speed Jogging
There is increasing number of elders in Taiwan population and the chronic disease has become the first killer of the mental and physical health among the elders. Regular exercise, such as aerobic activity and muscular training, has believed with the capability to retard the aging process and to promote the physical function. Due to the culture difference, traditional exercise (Tai-Chi, Wai-Tan Kuan, Yan-Chi dance etc.) is more popular for the middle-age and aged people to take in our society. Our traditional exercises are differed from those developed in western for conditioning, with the characteristics like low intensity, easy learning, low cost and able to be taken at any place. People live in the community can practice the exercise nearby the home and enhance the human interaction from it.

People believed traditional exercises has the effects of maintain health and even remedial the disease. However, till now, only Tai-Chi has been proved to have the above mentioned effects in the past literatures since it is more popular in western.  Other traditional exercises lack of the scientific reports to support the effects they usually declaimed. Also, the safety is not confirmed that the possible sports injury is easy to occur with the wrong information.  Most people believed that the traditional exercise is not only a typical exercise. In fact, Chi is the most mentioned concept in different traditional exercises. In the energy medicine, Chi can raise the energy in your body for the purposes of maintaining health and healing the disease. The purpose of the current study will use scientific methods (biomechanics and neurophysiology) to determine the effect of traditional exercise (Wai-Tan Kuan and Yan-Chi dance) and their safety. Also, the different effect and safety between Chi exercise (Wai-Tan Kuan) and non-Chi exercise (Yan-Chi dance) can be found either. 

In the first year, we will use the three-dimensional motion analysis system, force plate and electromyography (EMG) to examine the patterns of traditional exercise. Those patterns include joint movement, joint loading and muscle activation. That the characteristic of the traditional exercise (Wai-Tan Kuan and Yan-Chi dance) can be determined and provided as the reference for further investigation. In the same year, we will use heart variable analysis and electroencephalography (EEG) to determine the effect of traditional exercise in regulation of autonomic nervous system and brain. This investigation can be use to confirm the long term and short term effect of the traditional exercise for the human mind which is an overwhelming declaimed effect in past. In the second year, we will use the measurements of cardiopulmonary function, balance and muscle strength to examine the effect of traditional exercise for human physical capacity. In the meanwhile use the perception and injury reports after each practice session in the new learner to check its safety.    

This two years research project is aims to systematically and scientifically investigate the real benefits of traditional exercises. The results can provide the health department domestic information of the traditional exercises effectiveness for heath promotion and therapeutic benefit and their safety. Those can be further used to set the rule for regulation and advertising for people to practice in community. Also, it is hoped from the current study the detrimental factors in the traditional exercises can be found and be used to teach the people to stay away from taken and to prevent from the further injury.

13.      Design of a new proprioception balance training equipment
Ankle sprain is the most frequently injury among all the sport activities and high recurrent rate after injury. It can affect the activity of daily life of people and make them inconvenient. For an athlete, ankle sprain could have great impact on his regular training, the appropriate for attending the competition as well as the sports performance for him. In Taiwan, there are more and more people willing to have exercise regularly and the sports competition either for profession or non-professional teams. Recently this is a main topic how to prevent people form suffering ankle sprains effectively. Additionally, we are facing a fast increased aged population, falling in elder can induced the rapidly decline of life quality and the very high cost of medical care thereafter that the method to prevent falling in elder is another important issue.

In past literature, for people with ankle sprain, a training on proprioceptive and balance board for lower extremity can significantly improve their posture and balance control, ankle proprioception, muscle strength and muscle reaction ability during simulated ankle sprain. Also, for the normal elders, proprioceptive and balance board training is used for preventing their falling with the increase of their posture balance control and ankle proprioception. Unfortunately, the traditional proprioceptive and balance board only provide the user active control exercise type and the exercise intensity is not easy to quantify.

In this study, we are planning to design a new proprioceptive and balance board that can offer either a user active or passive control mode; the resistance can be adjusted during user active control exercise and the intensity and frequency of the oscillation can be controlled. Also the path of oscillation can exist around a single axis, for example, forward/backward or medial /lateral, or outside lower and turn with a circular. This new design board can provide any irregular shape for oscillation path which can supply user with enormous new challenge. The board can attain the need of a broad aspect of specific user, for example for the user at the initial rehabilitation stage or the elder, the intensity and frequency of oscillation can be set at low. But for the user are athletes considering for preventing injury and promoting performance during competition, the intensity and frequency of the board oscillation can be set at higher and the oscillation path can be set at an irregular shape simulating the real situation. 

Using this new training product, we will design an exercise program to enhance proprioception and balance ability. In combination with the resource of our faculty, we will promote the program to the suggested users in the fitness centers, hospitals, athlete training centers and elder communities. By utilizing the research equipments in our faculty, we can evaluate the effectiveness of this new exercise program using this new board. Personnel adjoined with this project can obtain the experience to design and develop new equipments in rehabilitation and exercise fields, which relative few people are involved at in industry aspect. In cooperation with the present project, it is great opportunity to invite more and more relative industry to provide more existed personnel, resource and technician to design and develop new equipment for rehabilitation or exercise.

14.      Effect and Safety Evaluation of Different Tradition Exercise Item
These recent years, in case of convenience, there are more and more people get to jog with a treadmill at gym or home setting. And the main available modes can be select for treadmill jogging are the speed and slope of incline. Increased incline and speed will not only enlarge the cardiopulmonary loading but also alter the impact force and movement pattern on foot. Jogging injuries are primarily caused by overuse that biomechanics factors could play an important role for the detection of runner injury. Both rear foot motion and impact forces have been implicated as primary causes of running injuries.

However, the traditional gait analysis method for lower extremity can not discriminate the difference movement between forefoot and rear-foot. This current study will utilize the three segments foot model to investigate the foot kinematics. It can help us to observe the important risk factor, rear foot motion, more precisely. The impact force during treadmill jogging is hard to collect by force plate in our previous experiment experience. We will use the in-sole plantar pressure system to overcome this problem in the current study. Knowing the plantar pressure distribution can also help us to determine its effect from excessive foot motion during fast and incline jogging.

By systematic foot kinematics and plantar pressure investigation of the different incline and speed jogging, it help us to know its possible adverse effect especially on foot, the information can provide sports medicine clinician or coach a guideline for further injury prevention.

15.      Investigation for Muscle Fatigue Characteristics in Shoulder Internal/external Rotators
The muscle endurance of the shoulder internal/external rotators has effect on joint stability and is one of the important factors in shoulder function after therapeutic and surgical treatments. To build the relationship between the local muscle fatigue evaluated by isokinectic dynamometer and by electromyography could gain more insight to its electrophysiological meaning. By comparing the scapulohumeral rhythm before and after local muscle fatigue could help us to know the under lied mechanism for shoulder disease, especially for impingement syndrome. Although quite many literatures investigate the muscle endurance using isokinectic dynamometer, few focus on the shoulder internal/external rotators. The purpose of this study is 1) to investigate the correlation between muscle fatigue evaluated by isokinectic dynamometer and by electromyography, 2) to comparing the scapulohumeral rhythm while shoulder elevation before and after local muscle fatigue.

The major equipments used are 1) Isokinectic dynamometer, 2) EMG system 3) 3-D Electromagnetic Tracker. In the first year of the research project, we will focus on the non-athlete young subjects.  And the second year, we will focus on the college tennis players.

The results of this study could help the clinician to know the possible cause of shoulder and to prescribe an appropriate therapeutic exercise. Also the trainer can have a guide to give specific training to the related athletes.

16.      Biomechanical Investigation of Jogging
Jogging is a natural extension of walking, with the interest of the general population in exercise for health, countless people gets into jogging as recreation pursuit. Jogger is easy to be injured and primarily caused by cumulative injury due to increased load in lower extremity (LE) for a long period and a long distance running. In case of convenience, there are more and more people get to jog with a treadmill at gym or home setting. The two major selective modes on a treadmill for target the cardio-respiratory loadings are velocity and incline. However, adjusting these two modes could also affect the movement, loading and muscle firing patterns of LE.

Few study focused on the comprehensive studies include three-dimensional (3D) kinematics, kinetics and electromyography (EMG) measurement for jogging. And there is no systematic study to investigate the biomechanics effect of different speed and incline grade on jogging. The goal of this study was to determine the 3D joint kinematics, kinetics and EMG of lower extremity during different speed and incline treadmill jogging

The major equipments used are 1) Motion analysis system, 2) Treadmill with force plate system 3) EMG system. In the first year of the research project, we will collect the above-mentioned data at five speeds (4 m/s, 3.5 m/s, 3 m/s, 2.5 m/s, 2 m/s) with the slope at 0. And the second year, we will collect the data at five slopes (25%, 20%, 15%, 10%, 5%) with the speed at 3 m/s. 

By systematic investigation of their speed and incline effects, it will help us the know the possible cause of injuries and provide clinicians the suggestion for the prescription of treadmill jogging. By comprehensively study their effect on muscle firing pattern, the information can provide rehabilitation clinician or coach a guideline for selective training a specific muscle group.
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