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The effects of balance taping on fall coefficient when applied on the trunk 
stabilization muscles

Department of Biomedical Health Science, Graduate School, Dong-Eui University
1Department of Physical Therapy, College of Nursing, Healthcare Sciences and Human Ecology, Dong-Eui University

Purpose: The purpose of this study was to investigate the effects of balance taping on fall coefficient when they are 
applied on the trunk stabilizing muscles.
Methods: 6 health adults (2 males and 4 females) participated in this study. Balance taping was applied on latissimus 
dorsi, trapezius, rectus abdominis, external oblique and erector spinae bilaterally and the fall coefficient was evaluated 
using tetrax. SPSS 18.0 for windows was used for data analysis and the participants’ gender, age and weight were 
analyzed using descriptive statistics. Changes in the fall coefficient were analyzed using Wilcoxon sign ranks test and the 
study’s significance was set to p<0.05. 
Results: After application of balance taping, the fall coefficient of the trunkstabilizing muscles significantly decreased from 
76.50±16.13 to 55.83±20.02 (p<0.05). 
Conclusion: Application of balance taping on the trunk stabilizing muscles will improve
fall coefficient. Further study on the effects of balance tape on fall-risk patients would be necessary. 

Key Words: Balance Taping, trunk stabilization muscle, tetrax, fall coefficient
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Effect of Low Frequency Repetitive Transcranial Magnetic Stimulation on 
Depression and Cognition of Patients with Traumatic Brain Injury

Department of Rehabilitation Sciences, Graduate School, Daegu University
1Department of Physical Therapy, College of Rehabilitation Sciences, Daegu University

Purpose: This study was conducted to investigate the effects of low frequency repetitive transcranial magnetic stimulation of 
the right dorsolateral prefrontal cortex on depression and cognition in patients with traumatic brain injury.
Methods: To accomplish this, 13 subjects who were diagnosed with traumatic brain injury were divided into an 
experimental (n = 7) and a control group (n = 6) that received rTMS and sham rTMS during a 30 minute session five 
days per week for two weeks. The subjects were then evaluated for depression using the Montgomery-Asberg Depression 
Rating Scale (MADRS) and for cognitive function using the Trail Making Test (TMT) and Stroop Color Word Test 
(SCWT).
Results: A significant decrease in MADRS, TMT and SCWT was observed after intervention in the experimental group 
(p<0.01), and there was a significant difference in the change value of MADRS, TMT and SCWT compared to the control 
group (p<0.01). Moreover, the effect size for gains in the experimental group and control group was very strong for 
MADRS, TMT and SCWT (effect size=1.44, 1.49, 1.24 respectively).
Conclusion: The results of this study suggest that application of low frequency repetitive transcranial magnetic stimulation 
to the right dorsolateral prefrontal cortex of patients with traumatic brain injury has a positive effect on depression and 
cognition.

Key Words: Transcranial magnetic stimulation, Traumatic brain injury, Depression, Cognition
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Effects of stimulation intensity of low frequency transcutaneous electrical nerve 
stimulation on relaxation of the upper trapezius

Department of Rehabilitation Medicine, Busan St. Mary’s hospital
1Department of Physical Therapy, Catholic University of Pusan

Purpose: The purpose of this study was to investigate the effects of the stimulation intensity and application time of low 
frequency TENS on the relaxation of the upper trapezius.
Methods: Twenty-three men in their 20s participated voluntarily after listening to the purpose and method of the study. All 
subjects were assigned to a condition receiving TENS for 15 minutes with sham stimulation (SS), sensory threshold 
stimulation(STS), and motor threshold stimulation(MTS), All subjects participated in all three conditions. Before the TENS 
application, all subjects performed a typing task for 20 minutes to increase the tension in the upper trapezius. TENS were 
set at 4Hz and 200ms and were given motor threshold, sensory threshold, and sham stimulation for each group for 15 
minutes. The root mean square and muscle hardness of right upper trapezius were measured before and after TENS to 
measure the relaxation effect of TENS on the upper trapezius. The autonomic nervous system activity measured from heart 
beat variability(LF, HF, LF/HF) was also measured before and after TENS to measure the relaxation effect of TENS on 
the upper trapezius. Comparisons of measurements were made between stimulation intensity, using one-way ANOVA.
Results: After 15 minutes of TENS application, the muscle activity of the upper trapezius showed a significant difference 
among the types of stimulation intensity; the post hoc test showed the highest value of SS and the lowest value of MTS. 
After 15 minutes of TENS application, the autonomic nervous activity ratio showed a significant difference among the 
types of stimulation intensity; the post hoc test showed the lowest value of MTS. 
Conclusion: The application of low frequency TENS to provide relaxation of upper trapezius was most effective when 
applied for 15 minutes with motor threshold stimulation. The relaxation effect by TENS was influenced by decreased 
activity of sympathetic nervous system.

Key Words: Low frequency TENS, Motor threshold stimulation, Muscle relaxation
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Effect of Exercise Type on Postural changes in Subjects with Forward Head 
Posture: Systematic Review and Meta-Analysis 

Department of Physical Therapy, Graduate School of Eulji University
1Department of Physical Therapy, Eulji University

²Department of Physical Therapy, Samsung Medical Center

Purpose: The purpose of this study was to conducted to investigate the effects of type of exercise on postural changes in 
subjects with forward head posture.
Methods: Two independent researchers conducted a search using KISS, RISS, DBpia (domestic), PubMed, OVID and 
Science Direct (overseas) databases. We selected randomized controlled trials by searching using the terms “forwarad head 
posture”, “exercise therapy” and “therapeutic exercise”. Studies published from 2007 to December 2017 were included. 
PEDro Scale was used to evaluate the quality of the selected studies and meta-anlaysis was conducted using CMA 
program. This study was registered at PROSPERO (CRD42018068633).
Results: Of the 13768 studies searched, 15 were selected. Positive effect on Postural changes were achieved with 
biomechanical element (ES=1.45, 95% [CI] .64 to 2.25).
Conclusion: The most effective exercise type of postural changes is biomechanical elements. It’s more effective than 
combination exercise. 

Key Words: Exercsie therapy, Meta-analysis, Posture



The changes of the ground reaction force according to the various foot position 
during sit to stand in stroke patients

Major in Rehabilitation Science, Department of Health Science of Korea University

Purpose: The purpose of this study was to investigate effects of different foot positioning during sit to stand performed by 
individuals with hemiparetic stroke and determined the influence of level of difficulty for application of appropriate 
exercise. 
Methods: 15 male and female with stroke(4 females, 11 males, mean age: 61.13± 9.12 years) were participated in this 
study. The subjects performed sit to stand with: (1) symmetric foot position, (2) affected foot placed to side as long as 
foot width (3) unaffected foot placed to side as long as foot width. The researcher instructed each subject to perform 5 sit 
to stands for each of the foot positions. The subjects were asked to perform sit to stand as comfortable velocity and 
remain standing for 5 seconds while the peak vertical ground reaction force were measured using force platforms.
Results: Our results showed that there were significantly differences of the peak vertical ground reaction force among 3 sit 
to stand methods(p<0.05).
Conclusion: We recommend performing sit to stand with unaffected foot placed to side as long as foot width for 
symmetric balance training in stroke patients. 

Key Words: Ground reaction force, Sit to stand, Stroke
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The effect of mobile health care using wearable device on physical activity in 
gastric cancer patients undergoing chemotherapy

Department of Health Science, The Graduate School, Korea University
1Department of Physical Therapy, College of Health Science, Korea University

Purpose: This study investigated to identify the change in physical activity and quality of life of gastric cancer patients 
undergoing chemotherapy after management using mobile health (mHealth) care with mobile application and wearable 
device.
Methods: Gastric cancer patients undergoing chemotherapy were enrolled for a 12-week mHealth care. The patients were 
provided with cancer-related general information, nutritional information and regular rehabilitation exercises through mHealth 
application. All of the evaluation were performed total three times at the baseline, 6 weeks and 12 weeks follow up. The 
physical activity was analyzed using International Physical Activity Questionnaire-Short Form (IPAQ-SF). Nutritional status 
was assessed using the Patient-Generated Subjective Global Assessment (PG-SGA) questionnaire. And the quality of life 
was analyzed using European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30 questionnaire.
Results: The physical activity and nutritional status were gradually improved although they were statistically insignificant. 
The quality of life was improved in most of the domains, with significant improvement in social functioning.
Conclusion: The provision of mHealth using mobile application and wearable device had beneficial aspects in promoting 
some improvement in physical activity, nutritional status and quality of life in gastric cancer patients undergoing 
chemotherapy.

Key Words: gastric cancer, chemotherapy, mobile health, wearable device, physical activity
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The Effects of Abdominal Drawing-in Maneuver during Stair Climbing on 
Muscle Activities of the Trunk and Legs

Department of Physical Therapy, College of Nursing, Healthcare Sciences, Dong-Eui University
1Department of Biomedical Health Science, Graduate School, Dong-Eui University

Purpose: This study investigates the changes in the muscle activities of the trunk and legs depending on the application of 
abdominal drawing-in maneuver during stair climbing.
Methods: The subjects of this study were 23 adults (15 males and 8 females). The subjects were trained abdomibal 
drawing-in maneuver for 15 minutes using a pressure biofeedback unit. Their muscle activities were measured with and 
without abdominal drawing-in maneuver during stair climbing. The muscle activities were measured for the right 
sternocleidomastoid muscle, splenius capitis muscle, rectus abdominis muscle, external abdominal oblique muscle, transverse 
abdominis muscle, erector spinae muscle, vastus medialis muscle, and vastus lateralis muscle (TM DTS, Noraxon, USA). 
For statistical processing of data, a paired t-test was performed using SPSS 18.0 (IBM).
Results: The muscle activities of the transverse abdominis muscle, vastus medialis muscle, and vastus lateralis muscle with 
abdominal drawing-in maneuver during stair climbing were significantly greater than without abdominal drawing-in maneuver 
(p 0.05), and the muscle activity of the erector spinae muscle with abdominal drawing-in maneuver during stair climbing 
was significantly smaller than without abdominal drawing-in maneuver (p 0.05). 
Conclusion: Abdominal drawing-in maneuver is recommended as a measure to increase exercise efficiency during stair 
climbing. 

Key Words: Abdominal Drawing-in Maneuver, Biofeedback Unit, Stair, Muscle Activity
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Effects of Stair-Climbing Training on Proprioception, 
Balance and Leg Strength in Patients with Knee Osteoarthritis

Department of Health Science, The Graduate School, Korea University
1School of Health and Environmental Science, College of Health Science, Korea University

Purpose: The purpose of this study was to examine the effects of 8-weeks stair climbing training on Proprioception, 
balance and leg strength in patients with knee osteoarthritis.
Methods: Thirty patients with knee osteoarthritis were divided into two groups, with 15 patients in each. The control 
group received general physical therapy, and the experimental group received stair climbing training with general physical 
therapy. Experimental group started on a 8-weeks progressive stair climbing program and was provided three times a week 
by experienced research assistants. Each training session comprised a general warm-up and the main stair climbing 
training. A multi-level (twelve levels) hospital served as training location. In total, 144 steps lead to the twelve floor (12 
steps per level). During each climb, participants ascended 12 flights divided into two sets of six flights each, with a 
2-minute rest period between each set. Proprioception acuity(joint position sense) and Peak torque(leg strength) were 
assessed before and after intervention by using Biodex multi-joint system 4 pro. Balance was assessed before and after 
intervention by using Biodex balance system SD.
Results: The results of this study were as follows: 1) Comparison within group revealed that the experimental group 
showed significant differences after the intervention in balance, peak torque extensor60°, 90°, 120°, peak torque flexor60°, 
90°, 120°(p<.01) and control group showed significant differences after the intervention in peak torque extensor60°, 90°, 
120°(p<.05). 2) Comparison between the groups revealed significant differences in peak torque extensor60°, 90° and peak 
torque flexor60°(p<.05) 3) No statistically significant differences in proprioceptive acuity was found in both groups(p>.05).
Conclusion: Our findings indicate that stair climbing training is effective for improving balance and leg strength in patients 
with knee osteoarthritis. This study suggests the effect of stair climbing as one of the strength training methods that can 
be easily accessed in daily life and saves time and cost.

Key Words: Stair climbing, Proprioception, Balance, Leg strength, Osteoarthritis



Changes in erector spinae and upper trapezius fatigue and 
neck bending due to the use of VR

Department of Physical Therapy, U1 University

Purpose: We investigated fatigue in the erector spinae and upper trapezius muscles, changes in the neck bending angle 
when watching 360° videos, general videos using virtual reality (VR), and smartphones. 
Methods: The subjects were 34 healthy South Korean college students. Hardware used was VR Gear 3 and the Galaxy S8, 
and the testing video “STAR WARS 360 VR” made by Cube CZ. The subjects were tested under the following conditions: 
1) watching 360° video with VR, 2) watching 360° video on a smartphone, 3) watching general video with VR, 4) watching 
general video on a smartphone. The subjects watched a 10-min video under each condition, during which the median 
frequencies of the erector spinae and upper trapezius muscles were measured using electromyography, and changes in neck 
bending angle were measured with an electrogoniometer. 
Results: Both muscles were significantly fatigued over time in all conditions, with significant differences depending on time 
and conditional effect. Watching 360° videos was less fatiguing than watching general videos. Neck muscles moved most 
when watching 360° video with VR, and least when watching 360° video. 
Conclusion: These results suggested that the erector spinae and upper trapezius muscles were less fatigued when watching 
360° video.

Key Words: Fatigue, Median frequency, Virtual reality



The immediate effects of ankle balance taping on dynamic balance of 
acute ankle sprain and ambulatory force and pressure: A Case Study

Department of Physical Therapy, College of Nursing, Healthcare Sciences and Human Ecology, Dong-Eui University

Purpose: In this study, the immediate effects of ankle balance taping (ABT) using kinesiology tape on dynamic balance and 
ambulatory/stationary force and pressure were investigated in a female patient with acute ankle sprain. 
Methods: In a female patient with acute sprain of the left ankle, changes in dynamic balance before and after application 
of ABT was measured using Y-BALANCE test. Furthermore, the patient’s ambulatory/stationary force and pressure were 
measured before and after application of ABT using ZBRIS. 
Results: While the patient was standing on the left leg, the right leg’s anterior, posterolateral and posteromedial reach 
distances of Y-BALANCE were improved from 29, 56 and 54 to 38, 66 and 63 respectively after the application of ABT. 
Improvements in ambulatory/stationary force and pressure after application of ABT were also observed when measured with 
ZBRIS. 
Conclusion: ABT using kinesiology tape could be a treatment method in patients with acute ankle sprain that would 
immediately improve dynamic balance and ambulation. Further studies targeting a large number of acute ankle sprain 
patients should be conducted to determine the effects of ABT on dynamic balance and ambulation.

Key Words: Ankle sprain, Balance Taping, Y-Balance 
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Comparison of the Muscle Activity between the Kneeling Gait and the 
Normal Gait in Healthy Adults

Department of Physical Therapy, Walk-rehab Hospital
1Department of Physical Therapy, Dong-Eui University

Purpose: Although there are numerous education implemented on kneeling position for adult stroke patient, there is 
absolute lack of clinical evidence. Therefore this study was executed to provide trunk stability information in accordance 
with the characteristics of gait exercise to healthy adult as preceding study prior to application to patients. 
Methods: In this study, subject who are voluntarily participating in the research were selected after having sufficiently 
explained the purposes and methods of the research to 15 healthy males and females with no history of damages to 
musculoskeletal system within the last 6 months as the subjects. Muscle activities in the trunk and legs were measured 
when normal adults are executing kneeling gait and normal gait on 10m mat with ground reaction force at the pace they 
feel comfortable. Muscle activities of trunk and legs in accordance with the characteristics of gait exercise were measured 
in six muscles 3 times each by using EMG of NORAXON of USA. Average of these 3 measurements was used. Data 
collected from this study was analyzed with SPSS 23.0 program for Windows(IBM corp, USA) with the level of statistical 
significance set at 0.05. Difference in the muscle activities of the trunk and legs at the time of kneeling gait and normal 
gait was analyzed by means of Wilcoxon signed rank test, which is a non-parametric method.
Results: As the results of comparison of differences in the muscle activities in accordance with the gait exercise 
characteristics of normal adults, the muscle activities of rectus abdominis and elector spine in the trunk displayed 
significant difference between kneeling gait and normal gait (p<0.05). Although there was no significant difference in the 
muscle activities of gluteus maximus in the leg, the muscle activities of gluteus medius, rectus femoris and semi 
tendinosus displayed significant difference between kneeling gait and normal gait (p<0.05).
Conclusion: As a preceding study for provision of information on trunk stability in accordance with the gait exercise 
characteristics to the stroke patients, this study found as the result of comparison of the differences in muscle activities 
after having executed kneeling gait and normal gait on mat with ground reaction force at pace comfortable for normal 
adults as the subjects that the levels of muscle activities in the trunk and legs are higher during kneeling gait than normal 
gait. Such results imply that performing gait exercises in kneeling position is more effective in fortifying the muscles in 
the trunk of the body that in standing posture for stroke patients who need to have stability in their body trunk.

Key Words: Healthy adults, Kneeling giat, Normal gait, Muscle activity



The Effects of Abdominal Drawing-in During Ramp Walking On 
Muscle Activities Of The Trunk And Legs

Department of Physical Therapy, College of Nursing, Healthcare Sciences, Dong-Eui University

Purpose: This study aimed to examine the effects of the abdominal drawing-in maneuver (ADIM) on muscle activity while 
walking on a ramp.
Methods: The subjects were healthy adult males (N=15) and females (N=8) in their 20s. The subjects were asked to 
maintain the ADIM contraction for 15 minutes using a pressure biofeedback unit. Their muscle activity was then measured 
while going up and down the ramp, maintaining the ADIM contraction. In addition, their muscle activity was measured 
while going up the ramp with and without the ADIM contraction maintained. Muscle activity of the sternocleidomastoid, 
splenius capitis, rectus abdominis, external oblique abdominal, transversus abdominis, erector spinae, vastus medialis, and 
vastus lateralis was measured using surface electromyography (TM DTS, Noraxon, USA). Apaired samples t-test and an 
independent samples t-test were conducted using SPSS 18.0 (IBM) for statistical processing of the data.
Results: There was no significant difference in muscle activity among all the muscles when the subjects went up and 
down the ramp while maintaining the ADIM contraction. However, while going up the ramp, muscle activity of the rectus 
abdominis, transversus abdominis, vastus medialis, and vastus lateralis was greater with significant increase (p .05), and 
muscle activity of the erector spinae was smaller with significant decrease (p .05) when the ADIM contraction was 
maintained compared to when it was not maintained.
Conclusion: Although there was no significant difference in muscle activity between going up the ramp and going down 
the ramp, there was a significant difference in muscle activity while going up the ramp between with and without ADIM 
maintained contraction. Therefore, this study proposes going up the ramp with the ADIM contraction maintained.

Key Words: Ramp, Pressure Biofeedback Unit, Abdominal Drawing-in Maneuver, Muscle Activity
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Effects of Crocodile Breathing Exercise on Pain and Trunk Muscle Tone

Department of Physical Therapy, Daegu Haany University
1Department of Phyical Therapy, Gangneung Yeongdong University

Purpose: The purpose of this study was to investigate the effect of crocodile respiration on back pain patients.
Methods: A total of 40 participants were enrolled in this study. Each group consisted of 20 subjects. One group performed 
crocodile breathing exercise and the other group performed general thoracic breathing exercise(CG). The intervention 
duration was 8 weeks, and respiration was performed for 10 minutes every day. During the intervention period of 8 weeks, 
1 person was dropped from each group and finally 38 subjects were applied. The measured variables were pain(VAS) and 
muscle tone(Myoton pro). 
Results: Changes in pain following intervention were significantly reduced in EG, CG(p<.05). Muscle tone was significantly 
difference in crocodile breathing exercise group(p<.05).
Conclusion: This study suggests that proper breathing exercise for low back pain patients will be an effective intervention 
for the management of back pain. In particular, Crocodile respiratory exercise program is expected to be a good exercise in 
low back pain patients.

Key Words: crocodile breathing exercise, muscle tone, pain
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Relationship among Stress, Anxiety-depression, Muscle Tone, 
and Hand Strength in Patients with Chronic Stroke: Partial Correlation

1Department of Physical Therapy, College of Rehabilitation Science, Daegu University
2Department of Physical Therapy, Graduate School of Rehabilitation Science, Daegu University

3Department of Physical Therapy, Uiduk University

Purpose: This study was conducted to identify the relationship among stress response inventory, hospital anxiety and 
depression, muscle tone and stiffness, and hand strength in chronic stroke.
Methods: A total of 14 chronic stroke patients who voluntarily agreed to this experiment were included in this study. In 
this study, all measurements were performed in one day and in the room without noise. The test conduced in this study 
were as follows: 1) muscle tone and stiffness measurement of upper trapezius, 2) hand grip measurement. Subjects were 
asked to complete surveys describing the following: 1) stress response inventory, 2) hospital anxiety and depression scale. 
Results: There were significant correlations among stress response inventory and hospital anxiety and depression, stress 
response inventory and hand strength, and hospital anxiety and depression and hand strength (P<.05). There were high 
positive correlations between stress response inventory and hospital anxiety and depression (r=.979), while there were 
moderate negative correlations between stress response inventory and hand strength (r=-.415) and moderate negative 
correlations between hospital anxiety and depression and hand strength(r=-.420).
Conclusion: The results of the present study indicate that there was a relationship among stress response inventory, 
hospital anxiety and depression, and hand strength in patients with chronic stroke.

Key Words: Depression, hand strength, Muscle tone, Stroke, Stress
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Effects of balance taping on acute low back pain after a soccer game: A case report

Department of Biomedical Health Science, Graduate School, Dong-Eui University
1Department of Physical Therapy, College of Nursing, Healthcare Sciences and Human Ecology, Dong-Eui University

Purpose: To examine the effects of balance taping using kinesiology tape on acute low back pain after a soccer game.
Case Description: A 26-year-old male developed acute low back pain the day after a soccer game. He could not sit or 
walk and was diagnosed with lumbar and other intervertebral disc disorders with radiculopathy after an examination at 
neurosurgery. He had surgery for a herniated disc in April 2010 and mentioned that he occasionally felt pain of VAS 1-2 
in the lower back. He had VAS 6 pain in the right lower back and had limited trunk flexion and lateral flexion.
Results: After applying 12 rounds of balance taping on low back and back muscles, the patient’s Korean Version of ODI 
(Oswestry Disability Index) decreased from 27 to 7 and Patient Specific Functional and Pain Scales (PSFS) increased from 
1 to 47. Lumbar flexion (Modified Schober) increased from 16.5cm to 21cm. Lateral Spinal flexion (length from floor to 
tip of finger) decreased from 61cm to 47cm in the left and from 59.5cm to 45cm in the right. Trunk Rotation increased 
from 15° to 45° in the left and from 10° to45° in the right.
Conclusion: Balance taping is helpful for reducing pain and increasing the range of motion of the lower back in patients 
who developed acute low back pain after a soccer game. Additional studies are needed to substantiate the effects of 
balance taping on patients with acute low back pain.

Key Words: Balance Taping, Soccer, Kinesioloy Tape, Acute Low Back Pain



Study on Reliability of Gait Analysis Using Smartphone

Department of Physical Therapy, U1 University

Purpose: The purpose of the present study was to investigate the reliability of smartphone-based measurements of the torso, 
thigh, and shin segmental angles and the hip and knee joint angles during gait. 
Methods: The subjects in the study included eight young and healthy college students. In this study, smartphones were 
used to determine the changes in angles when the subjects walked with smartphones attached to their torso (lower back), 
thigh, and shin. The obtained angles represented segmental angles for the torso, thigh, and shin, which were used to 
calculate hip and knee joint angles. Measurements were performed by the test-retest method to evaluate the agreement 
between the test and retest results. 
Results: The results showed a very high reliability for the torso and shin segmental angles and a high reliability for the 
thigh segmental angle and hip and knee joint angles. 
Conclusion: The findings of the present study reveal that smartphones can be sufficiently useful as devices for gait 
analysis.

Key Words: Gait analysis, Smartphone, Reliability
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The Effects of Strengthening Exercise on Gait Ability and GMFM in Cerebral 
Palsy: A Systematic Review and Meta-Analysis

Department of Physical Therapy, Seongnam Welfare Center for the Disabled
1Department of Physical Therapy, Eulji University

2Department of Physical Therapy, Samsung Medical Center

Purpose: The purpose of this study is to perform a systemic review of studies that examine the effects of strengthening 
exercise on gait ability and GMFM in children with cerebral palsy and propose a standard for cerebral palsy therapy based 
on a meta-analysis of the studies.
Methods: An extensive literature search was conducted using databases including KISS (Korean studies Information Service 
System), RISS, DBpia, PubMed and ScienceDirect, and using the following search terms: ‘Strengthening Exercise,’ 
‘Resistance Exercise,’ ‘Gait ability,’ ‘GMFM’ or ‘cerebral palsy’. 
Results: Eleven studies were included in this review. The duration of the intervention varied from 5 to 24 weeks. The 
number of application per week was mostly 2 3 times, while 5 times per week intervention was adopted in a few cases. 
The total number of intervention application varied from 18 to 36. The effect sizes of GMFM in crawling and sitting were 
very high at 1.075 and .881, but the effect sizes of GMFM in standing and walking were very low, at .206 and .125, 
respectively. As for the gait speed, the effect size was as low as .221.
Conclusion: Both trunk exercise and lower limb exercise were effective for improving GMFM in children with cerebral 
palsy, showing improved outcomes in sitting and crawling. Findings from this study will useful for designing 
evidence-based cerebral palsy therapy programs.

Key Words: Cerebral palsy, Gait ability, GMFM, Resistance exercise, Strengthening exercise
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The Effects of Visual Interruption on Body Sway and Muscle Activity In 
Patients with Incomplete Cervical Cord Injury

1Department of Physical Therapy, Daegu University
2Department of Physical Therapy, Daegu University

Purpose: The purpose of this study is to investigate the effect of visual interruption on the body sway and muscle activity 
in patients with incomplete cervical cord injury compared with normal adults.
Methods: The subjects of this study were 13 patients with incomplete cervical cord injury and 13 normal adults. In order 
to measure the body sway and muscle activity in the standing posture, the order of visual opening and blocking was 
randomly determined and repeated 3 times for 20 seconds under each condition.
For measure the body sway, we used a balance ability measuring instrument (Biorescue) to measure the moving area, 
length, and speed of the pressure center. To measure the EMG signals of both Internal oblique, erector spinae, tibialis 
anterior and medial gastrocnemius, a muscle activity measuring device (Desktop DTS) was used.
Results: There was a significant difference between the groups in length and speed of the pressure center, except for the 
ellipse of the pressure center. And there was significant difference in the ellipse, length, and average speed of the pressure 
center in the incomplete cervical cord injury group. In normal adult group, there was a significant difference only in the 
ellipse except for the length and speed of the pressure center.
There was a significant difference in both erector spinae, both tibialis anterior and both gastrocnemius activity in the 
incomplete cervical cord injury group according to whether or not the visual acuity was blocked. But there was no 
significant difference in both internal oblique in the incomplete cervical cord injury group. In normal adult group, there 
was a significant difference only in both gastrocnemius except for both internal oblique, both erector spinae and both 
tibialis anterior activity. And there was a no significant difference between the groups in all muscle activity.
Conclusion: The results of the study show that patients with incomplete cervical cord injuries maintain static balance in the 
standing posture, depending on visual information, compared with normal adults. 
Based on this study, it is suggested that it would be a useful intervention method if we develop and apply equilibrium 
training using visual intercept for patients with incomplete cervical cord injuries.

Key Words: Visual interruption, Balance, Muscle activity, Incomplete cervical cord injury
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Study on the Survey of the level of Satisfaction on Family-centered Care for 
Physical Therapy Services in Disabled Children

Department of Physical Therapy, Dong-eui University
1Department of Physical Therapy, Dong-eui University

Purpose: This study was conducted to present the direction for the value, attitude and approach method for the provision 
of physical therapy service to disabled children and their families by surveying the level of satisfaction on how 
family-centered the physical therapy services provided to disabled children and their families.
Methods: In this study, guardians(legal representative) of disabled children provided with physical therapy services at 
medical institutions and centers, and welfare centers for children within Busan region were selected as the subject 
population through simple randomized sampling method. MPOC(Measure of Processes of Care)-20, which is a simplified 
version of the self-report type questionnaire developed to evaluate the medical services provided to the children and family 
over a period of the most recent 1 year, which is completed by the parents of the children, was used as the survey tool. 
After having instructed the subjects to choose an answer to the questions in the MPOC-20 questionnaire among the 
choices ranging from not applicable (0) and 1(not at all) to 7(very much so) for the events/situations presented in the 
question. Data collected in this study was analyzed by using SPSS 23.0 program for Windows(IBM Corp, USA). Analysis 
was made by means of frequency and percentage(%) in order to assess the level of satisfaction of family-centered care of 
physical therapy service of disabled children.
Results: A total of 129 guardians of disabled children participated in this study composed of 16 males (12.4%) and 113 
females (87.6%) with average age of 37.17±3.30 years. The level of satisfaction of family-centered care on the 
physiotherapist providing the services directly to the disabled children was “slightly high” for 51 subjects (39.5%) and 
“average” for 21 subject (16.3%). The level of satisfaction of family-centered care on the staffs who manage and support 
physical therapy services, and institution at which physical therapy services were given was “average” for 74 patients 
(57.4%) and “very slightly” for 26 subjects (20.2%).
Conclusion: Since the role of the family members is very important to provide information to improve the prognosis of 
disabled children and to assist with the establishment of intervention plan appropriate for the goals that can realistically be 
accomplished, medical institutions treating (rehabilitation) children and physiotherapist need to provide family-centered 
physiotherapy services to the disabled children and their families.

Key Words: Disability, Children, Pediatric physical therapy, Family-centered care
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Comparison of Balance Ability of Children with Down’s Syndrome at the 
Visual Perception Input according to Changes in the Supporting Surface

Department of Physical Therapy, Dong-eui University
1Department of Physical Therapy, Dong-eui University

Purpose: This study was executed to compare the difference in the static and dynamic balance ability of children with 
Down’s Syndrome when visual information that imparts the greatest effect on postural sway is inputted on stable and 
unstable supporting surfaces.
Methods: In this study, children with Down’s Syndrome in the age bracket of 5 13 years undergoing pediatric 
physiotherapy at medical and health institutions situated in Busan Metropolitan City were selected as the subjects. In order 
to compare the balance abilities of children with Down’s Syndrome at the visual perception input in according to changes 
in the supporting surface (stable and unstable supporting surface), quasi-experimental study within group design was 
executed. The balance abilities of children with Down’s Syndrome was measured by using BioRescue balance analysis 
system(Analysis systems by biofeedback, AP1153, RM Ingenierie, France). For static balance, area( ), distance( ) and 
speed of movement center of mass in front, rear, left and right directions were measured by using Romberg’s sign. For 
dynamic balance, balance area was measure through the measurement values that correspond to the area of stable base of 
surface by means of stability limitations. Data collected from this study was analyzed with SPSS 23.0 program for 
Windows(IBM corp, USA) with the level of statistical significance set at 0.05. General characteristics of the subjects were 
assessed by means of descriptive statistics while the difference in static and dynamic balance at the time of visual 
perception input in according to the changes in the supporting surface was comparatively analyzed through paired t-test.
Results: Although children with Down’s Syndrome did not display significant difference in static and dynamic balance on 
stable supporting surface irrespective of visual perception input, there was significant difference in static and dynamic 
balance on unstable supporting surface in accordance with visual perception input(p<0.05).
Conclusion: Children with Down’s Syndrome display difference in the static and dynamic balance in according to the 
changes in supporting surface and, in particular, were found to display sway of static and dynamic balance when visual 
perception input has been blocked on unstable supporting surface.

Key Words: Down’s syndrome, Visual perception, Balance ability, Supporting surface
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Effect of Initial Pain Control Using TENS on Pain Relief in Knee 
Osteoarthritis in a Rat Model

Department of Physical Therapy, Daegu University
1Department of Physical Therapy, Daegu University

Purpose: The purpose of this study was to investigate the influence of treadmill exercise with Initial pain control (TENS) 
on induced osteoarthritis in rats.
Methods: A total of 30 adult male Sprague-Dawley rats were divided as TENS Group(TG), Treadmill Exercise 
Group(TEG), TENS + Treadmill Group(TTG). TG were performed for 20 min per day for two weeks with a TENS 
program at knee joint. TEG were performed treadmill exercise 15 m/min for 20 min per day for two weeks. TTG were 
performed initial pain control by TENS program 1 3 days, and treadmill exercise was performed by previously TEG 
methods from 4th days. Lumbar spine was extracted and processed using western blot analysis for evaluation of pain.
Results: The results showed that c-fos expression was decreased in all groups after intervention, especially TTG was the 
greatest significant decreased than other groups.
Conclusion: The result of this study suggest that treadmill exercise with initial pain control can be presents as one of the 
available methods to relieve pain in osteoarthritis.

Key Words: Knee osteoarthritis, Initial pain control, TENS, Treadmill exercise



Muscle activity of erector spinae and gluteus maximus according to change of 
the leg width and arm posture during Sit To Stand

1Department of Physical Therapy, Undergraduate researcher at Eulji University
2Department of Physical Therapy, Graduate School of Eulji University

Purpose: The purpose of this study was to aid activities of daily living by investigating the effect of leg width and arm 
posture on muscle activity of the trunk muscles during Sit To Stand (STS). Also, this study were obtained more objective 
and accurate values by measuring this with an EMG system.
Methods: All subjects were examined the variation in muscle activity of erector spine, gluteus maximus, with four STS 
actions (CBS, OBS, CWS and OWS). The change of muscle activity was measured based on the predominant side 
identified through the pre-survey questionnaire of the subjects. Maximal Voluntary Isometric Contraction (MVIC) was 
performed to normalize muscle activity values. After that, Standing and sitting were performed 3 times every 7 seconds for 
each experiment posture and the average value except the first and last 2 seconds of each posture was used. 
Results: In result, erector spinae muscle activity showed significant increase in the OBS posture (p<0.05). There was no 
significant difference in the muscle activity of gluteus maximus in all postures (p>0.05).
Conclusion: During the performance of the STS operation, the OBS posture will be useful to increase the muscle activity 
of erector spinae. The outcome of this study is expected to be a reference for effective STS posture to modern society live 
in people. 

Key Words: Sit To Stand, Leg width, Arm posture, Muscle activity
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The effects of balance taping on hemiplegia patient’s shoulder pain and range 
of motion: case study

Department of Biomedical Health Science, Graduate School, Dong-Eui University
1Department of Physical Therapy, College of Nursing, Healthcare Sciences and Human Ecology, Dong-Eui University

Purpose: The purpose of this study is to investigate the effects of balance taping on right hemiplegia patient’s shoulder 
pain and restricted range of motion.
Methods: Balance taping was applied for 3 weeks on the shoulder and the lower arm of a hemiplegia patient with pain 
and restricted range of motion in the shoulder. Changes in shoulder pain and range of motion was measured after 
application of balance taping. 
Results: After application of balance taping, the right shoulder pain decreased from VAS 4 to VAS 1. The flexion range 
of the shoulder joint increased from 95 to 160 degrees. 
Conclusion: Application of balance taping on post-stroke hemiplegic patients with shoulder pain and arm weakness would 
improve both pain and range of motion of the shoulder. Further studies targeting a large number of paraplegic patients 
should be conducted to determine the effects of balance taping on shoulder pain and weakness. 

Key Words : Hemiplegia, Balance Taping, shoulder pain, Range of motion
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Immediate effects of ankle eversion taping on gait ability of chronic stroke patients

Department of Physical Therapy, Daegu University
1Department of Physical Therapy, Daegu University

Purpose: The purpose of this study is to assess the immediate effects of applying ankle eversion taping using kinesiology 
tape in patients with foot drop after stroke..
Methods: In this study, fifteen subjects with stroke underwent three interventions in a random order. Subjects were 
randomly initially assigned to an ankle balance taping, placebo taping, and no taping each group. The ankle eversion taping 
was used for mechanical correction. Ankle eversion taping is involved in ankle dorsiflexion and eversion. The placebo 
taping began from both malleolus, and was applied up to the middle point of the lower limb. Gait ability was assessed by 
the GAITRite System. The measured gait variables are gait velocity, step length, stride length, H-H base support and 
cadence. All of the measurements were performed immediately after intervention.
Results: Our results showed gait function in chronic stroke patients was improved after ankle eversion taping. Velocity, step 
length, stride length and cadence under the ankle eversion taping conditions significantly increased (p<0.05) compared to 
the placebo and no taping conditions. Ankle eversion taping significantly reduced (p<0.05) H-H base support compared to 
the no taping condition.
Conclusion: We conclude that the application of ankle eversion taping that uses kinesiology tape instantly increased the gait 
ability of chronic stroke patients with foot drop. However, more research is necessary to identify the long term effects of 
the ankle eversion taping.

Key Words: Ankle eversion taping, Stroke, Gait



Influence of stabilization exercise swiss ball on forward head posture, 
comparison with sling excercise

Department of Physical Therapy, Honam University

Purpose: This study evaluates c.v angle, muscle thickness, and ROM changes of people with forward head posture through 
stabilization exercise using Swiss balls and slings. The study demonstrates that stabilization exercise using Swiss balls are 
as effective as those utilizing slings.
Methods: 15 university students attending Gwangju H University were randomly divided into two groups of Slings (n=8) 
and Swiss Balls (n=7). The exercise took place 3 times a week for 30 minutes for the duration of 4 weeks.
To measure cv angle changes, the posture grid and x-ray were used. The change in muscle thickness was measured using 
ultrasound waves. Before and after each exercise sessions, the changes in measured values were determined. Data collected 
was analyzed through SPSS 21.0. 
Results: The thickness of CV angle and longus colli before and after exercise changed meaningfully. 
And though the thickness of SCM was reduced in both groups, but the changes were not statistically significant (P > 
0.05). 
There was no significant statistical difference between the two groups(swiss ball, sling), although Only a few measure in 
ROM were some changes in the mean values. 
There was no statistical difference between the two groups of results (P > 0.05).
Conclusion: The Swiss ball exercise is also as effective In FHP as the sling exercise. Moreover, it has higher utility, for 
the exercise is not limited by the locations .

Key Words: Swissball, sling, FHP, CV Angle, ultrasound, muscle thickness change, ROM, SCM, Longus colli



Effects of Body Mass Index, Body Fat Percentage, and Lower Limb Muscle 
Weight on Dynamic Balance and Static Balance Ability

Department of Physical Therapy, Honam University

Purpose: This study was conducted to investigate the effect of BMI, body fat percentage, and lower limb muscle weight on 
the dynamic balance and the static balance ability of the women in their twenties.
Methods: Twenty-six normal adult women were assessed with the Inbody examination, and then their stability balance was 
checked with the stability limit test and their static balance ability with the standing on one foot. 
Results: The body fat percentage and the lower limb muscle weight were statistically signigicant for the dynamic balance 
ability. However, the body mass index, the body fat percentage, and the lower limb muscle weight were all not statistically 
significant for the static balance ability.
Conclusion: It was confirmed that the increased body fat had a negative effect on the dynamic balance ability while the 
increased muscle mass had a positive effect on the dynamic balance ability.

Key Words: Body Mass Index, Body Fat Percentage, Lower Limb Muscle, Dynamic balance, Static balance



1

Comparison with muscle activity Gluteus Maximus and Tensor Fascia Latae on 
Prone Position

Department of Physical Therapy, Eulji University
1Department of Physical Therapy, Graduate School of Eulji University

Purpose: the purpose of this study was to investigate the influence of hip abduction angle on the Muscle Activity 
amplitude of the Gluteus maximus and Tensor Fascia Latae during prone knee flexion with hip extension exercise.
Methods: The subjects of this study were 20 healthy person. They were perform exercise, using prone hip extension with 
knee flexion in two hip abduction position 0° and 30°. every participant agree with consent. Data software was used by 
Noraxon MR-XP 1.08 Master Edition, and we used SPSS 18.0 for statistical analysis. EMG data was calculated by 
volume per second. It was average amplitude, each angle and muscle. Each data was processed by Mann-whitney test. 
there is four group. first group was TFL muscle in hip abduction 0°, second group was TFL muscle in hip abduction 30°, 
third group was GM muscle in hip abduction 0°, fourth group was GM muscle in hip abduction 30°. We compared first 
group with second group, for see the trend of TFL muscle activity, and compared third group and fourth group, for see 
the trend GM muscle activity.
Results: GM amplitude was greatest in the 30° hip abduction position(p<0.05), followed by 0° hip abduction during the 
exercise. On the other hand, the TFL amplitude was greatest at 0° hip abduction position(p<0.05), followed by 30°.
Conclusion: According the results of this study, for effectiveness hip extension exercise, hip abduction 30° position was 
most appropriate position for GM muscle activity.

Key Words: Electromyogram, Gluteus Maximus, Tensor Fascia Latae



The Effects of Rotator Cuff Strengthing on Standing Broad Jump

Department of Physical Therapy, Daegu Haany University

Purpose: The purpose of this study is to be influenced on the standing broad jump by strengthening rotator cuff in male 
and female college students. 20 college students was the subject of this study.
Method: Check of standing broad jump record using the standing broad jump mat. To strengthen the rotator cuff using 
Theraband exercise.measurement methods were a standing broad jump. Measurement was set to measure the mean value by 
one time. Theraband exercise = As per the exercise method, 2 groups each 20 persons were made and were practiced 
four times a week for 3weeks. 
Results: Standing broad jump records no improved after roator cuff muscle strength exercise. 
Conclusion: Viewed from the above results, Theraband exercise appear to be noneffective in improving the record of 
standing broad jump capabilities of students. We thought that if I improved the record of the long jump for arm swing 
motion more than did not do the arm swing motion, but there was no difference.

Key Words: Arm swing, Rotator cuff, Standing broad jump



The Effects of Low Frequency Electrical Stimulation on Muscle activity of 
Upper Limbs Muscle of Convalescent Patient after arm Fracture

Department of Physical Therapy, Gimcheon University

Purpose: This study investigated to find the therapeutical effect of low frequency electrical stimulation on the muscle 
activity of Upper limbs muscle of the convalescent patient after the arm fracture, and it is expected to be used as the 
necessary data to determine the best muscular contraction condition by the applied stimulated condition in this study.
Methods: This study conducted test based on 4 convalescent patients after arm fracture. The stimulated condition of low 
frequency was for 30 min/day and 3 days/week using a low frequency electric stimulator at the level of 60Hz and 200Hz 
and the intensity was applied in the limit that the patients can endure, it was applied for four weeks. The 
electromyography(Telermyo 2400T G2, Noraxon, USA) was used to measure the muscle activity of the biceps brachii 
muscle. To examine the difference muscle activity change by the duration, the repeated measured ANOVA was conducted. 
The significance level was .05 and used for SPSS 21.0 for windows.
Results: Low frequency electrical stimulation on the change of the muscle activity of the biceps brachii muscle of the 
convalescent patients after having a arm fracture, it was confirmed that muscle activity significantly increased form after 
four weeks of treatment. The results of this study were as follows : 1) There were statistically significant difference in 
pre-test and post-test at peak value. 2) There were statistically significant in two weeks-test and post est at mean value
Conclusion: Theses results showed that the low frequency can be the effective treatment method for enhancing the muscle 
activity of the weakened upper limbs muscle due to the problem such as the arm fracture etc.

Key Words: Arm fracture, Low frequency electrical stimulation, Muscle activity



The Effects of Ankle Kinesio Taping on Walking Speed and Static Balance Ability

Department of Physical Therapy, Daegu Haany University

Purpose: The ankle joint strategy plays a very important role in static balance, which has been proved in several studies. 
However, since most of the studies were performed on patients with nervous system injuries or elderly people, we sought 
to determine whether the ankle joint strategy support using kinesio taping have an effect on the actual static balance for 
Normal person with relatively low data.
Methods: In order to see the effect of taping before and after treatment, we measured walking speed and balance ability 
without taping, and after taping, walking speed and balance ability were measured. The data were analyzed using the 
SPSS statistics 21 for Windows, and the mean (SD) was calculated and the pre and post-test value was verified by the 
Paired-T test. All statistical significance levels were set at p <.05.
Results: He results of this study are as follow. First, there was no significant difference in walking speed of students 
before and after taping treatment(p<0.5). Second, the balance evaluation showed no significant difference in balance ability 
before and after taping treatment(p<0.5).
Conclusion: According to the results of this experiment, application of kinesio taping to the ankle joint had no effect on 
static balance ability and walking speed reduction. Therefore, we propose to study the intervention factors that will have a 
positive impact on obtaining the stability of the ankle joint strategy in the future.

Key Words: Ankle, Balance, Footmat, Kinesio taping



The Effects Dynamic Stretching and 20 seconds Static Stretching on 
Strength and Flexibility of Hamstring

Department of Physical Therapy, Daegu Haany University

Purpose: The aim of this study was to investigate the effects of dynamic stretching and 20 seconds static stretching on 
strength and flexibility of hamstring.
Methods: Participants were 18 students of Daegu Haany University. They were randomly allocated to two groups: dynamic 
group and static group. 6RM, sit and reach were assessed before and after three weeks. Variations of 6RM repetition, sit 
and reach were assessed for three weeks.
Results: The 6RM repetition measured 6 times for three weeks had statistically significant difference in only 2nd post-test 
within two groups and 1st, 2nd, 3rd, 6th post-test between two groups. The sit and reach measured 6 times for three 
weeks had statistically significant difference in only 1st post-test within dynamic group and 1st, 3rd, 5th within static group 
but there were no significant difference between two groups. Compared pre-test with follow-up test, there were statistically 
significant differences in two groups not between two groups.
Conclusion: Compared with dynamic stretching, 20 seconds static stretching improved strength to similar degree and was 
more improvement in flexibility. 

Key Words: 6RM, Dynamic stretching, Flexibility, Sit and reach, Static stretching, Strength



The Effects of Foam Roller Using Gastrocnemius Fascia Release on the 
Flexibility of Hamstring Muscle and Gastrocnemius Tightness

Department of Physical Therapy, Daegu Haany University

Purpose: It can be seen that the fascia of the hamstring and Gastrocnemius are connected when the knee is extened. This 
hypothesis is based on the hypothesis that relaxation of the fascia of the Gastrocnemius affects the flexibility of the 
hamstring. If this hypothesis is established, the patient with the hamstring injuries becomes better through the 
Gastrocnemius treatment indirectly. And if there is a shortening of the Gastrocnemius, the effect of the relaxation of the 
fascia on the shortening can be seen. The purpose of this study is to find out the effect of relaxation of the fascia on the 
shortening of the Gastrocnemius.
Methods: A total 20 college students were tested. The flexibility of the hamstring was measured in the sitting position 
with stretch the arms, and the both ankles were measured with the knee is flexed and extened. Then, in the lying 
position, divide the gastrocnemius into four parts, perform fascia relaxation massage using a foam roller, measure again, 
and compare the values.
Results: Flexibility of the hamstring compared with that before and after the test. On the average, the flexibility was 
increased by 4.5(p< .05) and there is the significant difference.
The result of mesuring of the angle of GCM. On average, the left side was decreased by 6.9(p <.05) and the right side 
was decreased by 2.8(p> .05). We can see that the length of both side is better than before but the right side have no 
significant difference.
Conclusion: We could see that the flexibility of the hamstring can be increased by the relaxation of the fascia of the 
GCM when the direct treatment of hamstring is impossible due to the injury, When the case of shortening of the GCM, 
it is require the measurement 

Key Words: Foam roller, Gastrocnemius, Hamstring
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The Effects of Lumbar Stabilization Exercise Using a Sling on the 
Thickness of Trunk muscles

Department of Physical Therapy, U1 University

Purpose: The objective of this study is to provide basic information for the rehabilitation of lumbar stabilization by 
comparing the changes of lumbar stabilization muscles thickness after lumbar stabilization exercise using mat and sling.
Method: The subjects of this study were 15 healthy adults who studied at Chungbuk U1 University. The exercises 
consisted of four different kinds of exercises; to raise arms and legs off the mat at four-leg crawling posture (Exercise 1), 
to raise different arms and legs at the holding sling and prone posture with coxa (hip joint) and knee joint stretched and 
(Exercise 2), to raise different arms and legs holding sling at four-leg crawling posture (Exercise 3), to reach both hands 
about 10cm forward holding sling in both hands at prone posture, keeping center of gravity stretching stifle (knee joint) 
and coxa (hip joint)(Exercise 4). During exercise, ultrasonic system was applied to measure changes of muscle thickness in 
oblique muscle, inside oblique muscle, and transverse abdominis. In order to investigate the muscle thickness change of 
each muscle according to the exercise methods, the post event verification was performed by Feroney Correction Method.
Results: As a result of measuring the muscle thickness according to four different exercise methods, there was a 
significant difference in Exercise 2 and Exercise 4 according to the exercise methods (p<0.05).
Conclusion: In order to increase the muscle strength of each muscle effectively, it is necessary to perform different 
selective exercises depending on the muscle types in order to strengthen muscle power.

Key Words: Transverse abdominal, Trunk Stabilization, Ultrasonography imaging



The differences of brain activation between the normal elderly women and the 
demented elderly women

Department of Physical Therapy, Silla University

Purpose: This study investigated the potential of quantitative electroencephalogram (EEG) analysis for dementia diagnosis 
by examining the correlation between each frequency band of EEG using a sample of normal and demented elderly 
women.
Methods: Thirty-three elderly women (17 normal, 16 demented) without history of brain disease were participated in this 
study. EEGs of the subjects were measured continuously for 5 minutes while subjects’ eyes were closed. The AT index 
was defined as the ratio of the theta wave to the SMR wave; the AC index was defined as the ratio of the low beta 
wave to alpha wave; and the ST index was defined as the ratio of the high beta wave to the alpha wave. The differences 
in brain activity between normal and demented elderly women were analyzed using the Mann-Whitney test and the 
SPSSWIN (ver. 12.0) program.
Results: All areas showed a lower AT index among normal elderly women compared to demented elderly women. In the 
P4 area, the AC index and the ST index were significantly higher in normal than in demented elderly women, indicating 
there is a difference in brain activity between normal and demented elderly women.
Conclusion: These results show that quantitative EEG analysis can be used for dementia diagnosis.

Key Words: Quantitative EEG, Dementia diagnosis, Brain activity



The Effects of Foot Type on Balance Ability According to Supporting Surface

Department of Physical Therapy, Daegu Haany University

Purpose: Effects of a strength exercise training for foot intrinsic muscle (extensor digitorum brevis/ abdudctor hallucis/ 
flexor digitorum brevis/ flxor hallucis brevis/ adductor hallucis) to balance in aged 20’s. 
Methods: Thirty adults, aged 20-26 yrs, exercise training group (TR: M=10 F=10/ one female and one male with an 
injured ankle were excluded from the experiment. M=9 F=9) and control group (CON: M=5 F=5). Homogeneity test 
results were obtained between experimental group and control group. In TR performed an exercise program developed to 
increase strength of foot intrinsic muscle five sessions/week for three weeks, whereas subjects in CON were asked to 
maintain their normal life pattern during the same treatment period. 
Results: The area is a sway range. The wide area means that the balance is swayed too much, which means the balance 
is not good. The area average value of the area decreased after the intervention of the man and the woman increased 
after the intervention. The man’s exercise training group showed a significant improvement in balance but not in female’s 
exercise training group.
Conclusion: The man’s exercise training group showed a significant improvement in balance but not in female’s exercise 
training group. So, we suggest to experiment with more variety of samples and various exercises.

Key Words: Balance, Intrinsic Foot Muscles, Strengthening



The Effects of Constraint-Induced Movement Therapy on Hand Function in 
Child with Spastic Hemiplegic Cerebral Palsy

Department of Physical Therapy, Gimcheon University

Purpose: The aims of this study was to investigate the effects of constraint induced movement therapy(CIMT) on the 
affected upper extremities function for a children with spastic hemiplegic cerebral palsy. 
Methods: The participants of this study are 6 children with spastic hemiplegic cerebral palsy aged between 5 to 8 years 
old. During the CIMT period, the unaffected hand of the subjects was restrained by a hand splint for 6 weeks, five days 
per week, five hours a day. And the affected upper extremity was strongly trained by performing functional tasks, which 
were individually structured use of the affected arm. Measurements used to assess hand function are Grooved Pegboard 
Test(GPT), and Jamar Grip Strength Test(JGST). The Grooved Pegboard Test(GPT) and Jamar Grip Strength Test(JGST) 
were performed repeatedly every two weeks.
Results: After the CIMT, there was a significant improvement in completed time for Grooved Pegboard Test(GPT)(p<.05). 
The time taken for the subject to do the Grooved Pegboard Test(GPT) was shorten during the therapy period and this 
effect was maintained after the therapy. However, there was no significant difference in the Jamar Grip Strength 
Test(JGST) between the treatment and post-treatment phase.
Conclusion: The results of this study provided some evidences to support therapeutic effect of the constraint-induced 
movement therapy on the hand function for a child with hemiplegic cerebral palsy. For future research, it is recommended 
to examine various periods and protocol of modified CIMT including impact of long periods application.

Key Words: Constraint induced movement therapy, Hand function, Cerebral palsy
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The Effects of Isometric Upper Limb Contraction on the Activation of 
Contralateral Trunk Muscles in Healthy Young Adults in Supine Position

Department of Physical Therapy, U1 University

Purpose: To investigate the effect of the trunk’s muscular activity on the contralateral side according to the movements of 
the dominant upper limb when lying down in a supine position.
Method: The experiment was carried out on a sturdy 20s adult studying at Chungbuk U University. The subject was 
instructed to lie down in a supine position, spread his feet as wide as his shoulders, and keep his toes in a neutral 
position. By maintaining this anatomical posture, he carried out the starting posture and was instructed to maintain this 
position until the end of the experiment. For the measurement of muscular activity during the isometric contraction in the 
starting posture, an EMG device was used for the abduction, adduction, flexion, and extension of the shoulder joints. In 
order to measure the isometric contraction of the upper limb, an isometric contraction pressure meter was used to obtain 
the maximum isometric contraction force of each trunk movement. For all measurements, the subject was instructed to 
extend his posture, and the measurements were conducted again when another target action came up. For 5 seconds, the 
contraction was set once. This was repeated 3 times and the subject was allowed to rest for 5 minutes between each 
exercise.
Result: The isometric contraction of the abduction, adduction, flexion, and extension of the shoulder joints showed 
significant differences in the muscular activity of the muscle rectus abdominis of the contralateral trunk, internal oblique, 
erectorspine, and multifidus (p<0.05). Post-analysis results show that the muscular activity of the muscle rectus abdominis, 
internaloblique, erector spine, and multifidus significantly increased in the closing and bending movements, as compared to 
the extending and opening movements (p<0.05).
Conclusion: The isometric contraction of the dominant upper limb due to adduction and flexion movements has an effect 
on the muscular activity of the contralateral trunk.

Key Words: Controlateral trunk, Isometric, Muscle activit
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The availability of current perception threshold for the evaluation of 
median nerve injuries

Department of Physical Therapy, YuYu Silver Hospital
1Department of Physical Therapy, Silla University

Purpose: This study compared the results of EMG and a neurometer test and examined the kinds of sensory fibers for 
which nerve damage may be objectively evaluated in an attempt to provide the basic materials with which to develop an 
evaluation method incorporating these two tests.
Methods: The subjects were individuals who visited an EMG laboratory of a general hospital in Busan with the cardinal 
symptom of hand tingling and who underwent a sensory nerve conduction study and then neurometer current perception 
thresholds (CPT). The present study used sensory NCVs of the finger-wrist and palm-wrist segments. The A- fiber, A-
fiber, and C fiber thresholds were measured by sequentially applying stimulation at the frequencies of 2000 Hz, 250 Hz, 
and 5 Hz, respectively.
Results: The thresholds for nonmyelinated C fibers were higher in the abnormal group than in the normal group.
Conclusion: Testing the neurometer current perception thresholds (CPT) for nonmyelinated C fibers first is useful in 
confirming whether a patient with a complaint of hand tingling has nerve fiber abnormalities.

Key Words: Median sensory nerve conduction velocity, Median nerve injuries, Current perception threshold



U1

Effects of application of hot poultice and stretch after generating muscle fatigue 
on sense of reproducing physical strength

Department of Physical Therapy, U1 University

Purpose: The purpose of this study is to compare the effect of hot poultice for generating muscle fatigue recovery with 
the effect of stretch. To the test, sense of power reproducing was chosen. 
Subject: Participants were 30 adult males, we separated them to hot poultice division 15 people and stretch division 15 
people. Mean age and standard deviation of hot poultice division is 21.80±2.2, stretch division is 22.13±2.07.
Method: Generating muscle fatigue using a dynamometer to participants, recovered muscle fatigue through hot poultice and 
stretch. Also, we compared by measure the sense of reproducing physical strength of generating muscle fatigue before and 
after.
Results: Hot poultice and stretch both showed a significant recovery on sense of reproducing physical strength. However, 
there was no difference between the two divisions. 
Conclusion: We tried to compare the hot poultice and stretch which can be easily accessed at home using sense of 
reproducing physical strength test, and there was no significant different between these two. 

Key Words: Muscle fatigue, Hot poultice, Stretch, Sense of reproducing physical strength 
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The effect of cervical muscle exercise on pulmonary functions in allergic rhinitis

Department of Physical Therapy, Choonhae College of Health Sciences
1Department of Physical Therapy, Silla University

Purpose: This study assessed the effect of stretching and strengthening exercises for the cervical muscles on the respiratory 
gas transport system in allergic rhinitis patients.
Methods: The research subjects were those who had been diagnosed with allergic rhinitis by an otorhinolaryngologist and 
had at least one distinctive symptom such as sneezing, rhinorrhea, nasal obstruction, or pruritus whose severity level was 
higher than mild according to the diagnostic criteria test of ARIA (allergic rhinitis and its impact on asthma). After 
sufficiently explaining about the research to the subjects before the experiment, the experimental group carried out three 
sets of stretching exercises for the sternocleidomastoid and scalene and strengthening exercises for the upper trapezius and 
suboccipitals ten times a day for five days a week with the aim of rectifying muscle imbalances. Respiratory gas was 
analyzed after eight weeks of exercises using a wireless metabolic measurement system (K4b2, Cosmed, Italy). The 
independent t-test and paired t-test were used to compare respiratory gas results.
Results: Tidal volume (Vt), oxygen uptake (VO2), carbon dioxide emission (VCO2), minute ventilation (VE), breathing 
frequency (BF), and heart rate (HR) significantly increased after the experiment in experimental group, while respiratory 
parameters did not significantly change in the control group except for VE.
Conclusion: A combination of postural and breathing exercises were effectively rectified muscle imbalances and posture in 
the experimental group as measured by changes in cardiopulmonary function. 

Key Words: Allergic rhinitis, Cervical muscle exercise, Respiratory gas
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The effects of angle changing of elbow joint on the elbow flexor muscle 
activation in resistive exercise

Department of Physical Therapy, Walk Rehabilitation Hospital
1Department of Physical Therapy, Silla University

Purpose: This research shows the effect of angular variation of flexion at the elbow joint on the muscle activation of 
elbow flexor muscles.
Methods: The research participants were 24 male college students with their prior written consent that their non-dominant 
hand were left, they had no surgical or neurological disorders and they had already known the method and purpose of this 
study. The subject’s shoulder joint stayed at resting position, and the elbow joint was given the angle variation of 55°, 
70°, and 90°. The angle between pulley with weights and forearm stayed at 90°. Surface electromyogram was used in 
measurements, three attempts for measurement at each degree were made for average value, and every time the degree 
changed, two minute recess was given.
Results: The muscle activation of elbow flexor affected by angular variation of flexion at the elbow joint showed a 
noticeable change. The muscle activation of elbow flexor between the angles of elbow joint showed less difference between 
55° and 70° at biceps brachii. The muscle activation between the angles of biceps brachii and brachioradialis showed 
angle-related changes in order of 55°, which showed the biggest change, then 70° and 90°.
Conclusion: In order to improve muscle strength of the elbow flexor through the pulley system, it seems more effective to 
make the 90° angle between pulley with weights and forearm when the muscle is stretched to a length 20% greater than 
its resting position. 

Key Words: Pulley with weight exercise, joint angle, muscle activation
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The effects of applying methods of median nerve mobilization on 
median motor nerve conduction velocity

Department of Physical Therapy, Seoul You Hospital
1Department of Physical Therapy, YuYu Silver Hospital

2Department of Physical Therapy, Silla University

Purpose: This study examines the difference in nerve conduction velosity (NCV) between two groups; in one group, a 
physical therapist applies manual nerve mobilization (MNM) to the subjects, and in the other group, the subjects receive 
training and practice self-MNM for themselves. Based on the experiment, the therapeutic basis of MNM is examined, and 
the usefulness of home teaching is tested.
Methods: Twenty healthy female college students without symptoms or signs of peripheral neuropathy were the subjects. 
The subjects in both groups confirmed NCV of median nerve through a median motor nerve conduction test before the 
experiment. While keeping the elbow joint and wrist joint extended, MNM continued for 15 second, followed by a 10 
second break. This was repeated three times.
Results: In the wrist-elbow section, NCV increased for the MNM group and did not significantly change for the 
self-MNM group. NCV rose for the MNM group and fell for the self-MNM group. For the elbow-axilla section, NCV 
increased for the MNM group and did not significantly change for the self-MNM group. NCV rose for the MNM group 
and fell for the self-MNM group.
Conclusion: The analysis results showed that a physical therapist’s application of MNM was more effective than self-MNM 
in increasing nerve conduction velocity.

Key Words: Median nerve mobilization, Self-median nerve mobilization, Median motor nerve conduction velocity



Comparative Analysis of Brain activation between Healthy Elderly Women and 
healthy female university students

Department of Physical Therapy, Silla University

Purpose: This study determined the differences in the brain activation between healthy elderly women and healthy female 
university students.
Methods: Twenty-seven healthy elderly women (75.89±6.44 years) who could independent daily living with no history of 
brain diseases such as stroke or schizophrenia and 27 healthy female university students (22.11±2.04 years) who are 
studying at S university in Busan were as participants in this study. Examinations used twenty electrodes attached to the 
head to capture electrical brain signals during brain activated states such as the awaked state and the data were compared 
between the two groups. The AT index is the ratio of theta waves and SMR waves. The AC index is the ratio of alpha 
waves to low beta waves. The ST index is the ratio of high beta waves to alpha waves. The Mann-Whitney test was 
conducted to examine changes in EEG.
Results: Fp1, Fp2, Fz, F3, F4, F7, F8, and Pz areas indicate a significantly lower AT index in the healthy elderly women 
than in the healthy female university students. The Fp1, Fp2, Fz, F3, F4, F7, F8, Pz, P3, and P4 areas all showed a 
significantly higher AC index in the healthy elderly women. And also the healthy elderly women had a significantly higher 
ST index than the healthy female university students in the Fz, F3, F4, F8, Pz, P3, and P4 areas.
Conclusion: We confirmed that the brain activation of the healthy elderly women higher than the healthy female university 
students for processing information which is received during eyes closed. This means that the rest of brain in the elderly 
women was lack. We also demonstrated the capability of the quantitative EEG in the examination of cognitive impairments.

Key Words: Quantitative EEG, Healthy elderly women, Healthy female university students



Development of a Brain Index for Dementia Diagnosis

Department of Physical Therapy, Silla University

Purpose: In this study, proposed and existing brain indexes derived from quantitative EEG analysis were compared in 
dementia cases and healthy subjects, to verify their clinical applicability in the diagnosis of dementia.
Methods: The subjects of this study were 23 elderly women suffering from dementia and 18 elderly women without 
dementia, who consented to voluntary participation in this study after being informed of its purpose. There were two kinds 
of brain indexes used in this study. The first type was already in use and includes the attention (AT) index, the activation 
(AC) index, and the stress (ST) index. The second type of brain index, proposed by the author of this paper, comprises 
of the drowsiness (DS) index, the thinking (TK) index, and the complication (CP) index.
Results: There were significant differences between the AT index and the TK index between two groups in Fz, Fp1, and 
Fp2 of the prefrontal lobe. However, F3, F4, F7 and F8 of the frontal lobe, showed significant differences only in the AT 
index. For Pz, P3 and P4 of the parietal lobe, there were significant differences between the AT index and the DS and 
TK index between two groups.
Conclusion: The results show that a brain index for detecting dementia in a more accurate and objective way is needed, 
and that the development of a new brain index is feasible.

Key Words: Brain Index, Quantitative EEG, Brain activation



Nerve fiber degeneration time according to the age in diabetic patients

Department of Physical Therapy, Silla University

Purpose: This study was performed to discover the possible onset time of diabetic neuropathy by age of diabetic patients, 
and to provide the knowledge necessary for preventing or managing diabetic neuropathy.
Methods: The subjects of this study were outpatients who visited D Hospital Department of Neurology with complaints of 
significant neuropathic symptoms including dullness, numbness and paraesthesia. Stimulations of 5 Hz, 250 Hz and 2,000 
Hz were generated with a Neurometer CPT (Neurotron Inc., Baltimore, MD, USA) and delivered selectively to C fibers, 
A-delta fibers and A-beta fibers. The intensity of the stimulations of 5 Hz, 250 Hz and 2,000 Hz was incrementally 
increased as much as 0.01 mA.
Results: The results of this experiment show that the period of retrogression of nervous fibers was different significantly 
according to the age of patients with diabetes mellitus. Especially, in the case of individuals in their 50’s, A , A , and C 
fibers in both the right and left lower limbs significantly changed within a period of 2 months. In the case of individuals 
in their 60’s, A and C fibers of the right lower limb meaningfully changed 2 months after the onset of the disease, and 
A , A , and C fibers of the left lower limb also significantly changed within a period of 2 months.
Conclusion: We discovered that patients suffering from DM especially in their 50’s or 60’s should be thoroughly followed 
for their condition, right from the onset of DM, in order to prevent the retrogression of nervous fibers.

Key Words: Diabetes mellitus, Nervous fiber, Neuropathy


