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학회장 환영사
회원 여러분 안녕하십니까?
‘2017년 한국전문물리치료학회 추계학술대회’를 빛내주시고자 참석해주신 내·외빈들과 임원,
회원들께 진심으로 감사드립니다. 나날이 발전하고 아름다워지는 모교의 캠퍼스에서 선후배
선생님들과 함께, 대한민국 최고의 물리치료 종합학술대회를 준비하고 치룰 수 있게 되어 학
회장으로서 대단히 기쁩니다.
우리 한국전문물리치료학회는 1994년 설립된 학회로서 한국의 물리치료학술 분야에서 최초로
한국연구재단의 등재지로서 인정을 받았으며, 국내학술지로는 국내외 가장 큰 인용지수를 현
재 나타내고 있으며 물리치료학 전체 분야의 통합학회 중 최고의 학회로 발전하였습니다.
올 해 학술대회는 슬로건을 “Well aging with KRSPT (Korean Research Society of
Physical Therapy)”로 정하고 더욱 발전된 미래의 학회위상을 자리매김 하고자 준비하게 되
었습니다. 현재 대한민국의 물리치료 과학위상은 한국연구재단 등재지 4개 학술지, 등재후보
지 5개 학술지를 출간할 만큼 발전하였습니다. 그럼에도 불구하고 아직까지 국내의 직업위상
은 WCPT 회원국 114개국 평균수준에도 못 미친다 할 수 있습니다.
이제, 대한민국의 물리치료는 더 나은 국내의 직업위상 발전을 위해 협회와 임상, 그리고 학
계가 협력하여 발전해야 할 때가 왔다고 생각합니다. 세계경제규모 10위 수준에 걸 맞는 보건
의료 복지국가로서 발전하기 위해서는 우리 모두가 과학자다운 면모로 힘을 합쳐 선진국다운
물리치료학으로 발전해 나가야 할 때라 확신합니다. 시대적, 국민적 요구에 부합될 수 있게
우리분야가 과학적 위상을 갖춘다면 우리가 희망하는 ‘업무독립’의 법적지위를 앞당길 수 있
을 거라 확신합니다.
오늘의 학술대회는 국내에서 뿐만 아니라 국외에서도 명성을 떨치고 있는 명강사님들의 주제
발표가 준비되어 있으며, 임상선생님들과 학생들의 우수논문 발표도 준비되어 있습니다. 최신
의 근거중심 학술정보와 임상정보가 학계와 임상은 물론 보건의료 관련 전공자들에게 큰 도움
이 되리라 믿어 의심치 않습니다. 대한민국 물리치료의 무한 잠재력을 확인하시고, 우리학회
의 구성원은 물론 오늘 함께 자리해주신 경쟁학회의 교수님과 연구자들도 우정을 나누고 정보
를 공유하여 화합, 발전하는 행사로 빛이 나길 바라면서,
끝으로 본 학회의 ‘추계 학술대회준비’에 각고의 노력을 기울여주신 준비위원장님 이하 여러
임원, 회원님들께 감사의 말씀을 전하며 건강을 기원합니다. 감사합니다.
2017년 9월 23일
한국전문물리치료학회장 김기송
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학술대회 준비위원장 환영사
안녕하십니까?
저는 2017년 추계학술대회 준비위원장을 맡은 연세대학교 물리치료학과 전혜선 교수입니다.
우선 전국 각지에서 원주까지 기쁜 마음으로 참석해 주신 한국전문물리치료학회 회원 여러분
께 감사드립니다. 전문물리치료학회는 1994 설립 이후 선대 임원진들의 헌신적인 노력과 회원
여러분들의 적극적인 참여 속에 지난 24년간 국내 물리치료분야의 학문적 발전을 도모하기
위해 지속적으로 연구논문의질을 향상하고, 세계적 수준의 학회지를 발행할 수 있는 학회로
발전하기 위해 다양한 발전계획을 가지고 최선을 노력을 다하고 있습니다. 추계학술대회 개최
는 전문물리치료학회의 대표적 학술 활동 중 하나로 젊은 물리치료사들에게 자신의 연구결과
물을 발표할 기회를 제공하고, 물리치료학문의 세대

간 전승과 소통의 장으로서의 역할을 담

당해 왔다고 자부합니다.
이번 학술대회는 노인 물리치료 분야에 중점을 두고 준비하였고, 특히 국제적 규모의 학술대
회로 발전하기위한 발판을 마련하기 위한 첫 시도로, 연세 국제 노인 물리치료 컨퍼런스와 같
은 장소에서 개최하게 되었습니다. 물리치료의 미래를 책임질 모든 청년 물리치료사들에게 물
리치료학에 대한 관점을 전환하는 기회가 되길 기대합니다.
구술발표나 포스터를 준비해주신 모든 발표자들과 연구지도에 힘써주신 전국 모든 물리치료학
과의 교수님들께 감사를 드립니다. 마지막으로 오늘 이 장소에서 학술대회가 성공적으로 마무
리 될 수 있도록 함께 최선을 다해주신 연세대학교 물리치료학과 학부생 및 대학원생들, 초록
심사 및 포스터 심사. 좌장, 심사위원으로 수고해 주신 회장님 이하 임원진, 후원 기업의 관계
자 분들께 진심으로 감사드립니다.
학회의 모든 회원들이 전문가로서 다양한 역량으로 갖추고 경쟁력 있는 연구자로 성장하여 궁
극적으로 우리나라 국민의 행복과 건강 증진을 위해 더 많이 기여할 수 있기를 기원합니다.

2017. 9. 23
추계학술대회 준비위원장 전혜선
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II. 학술대회 일정
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< 일 정 >

o

11:00 ∼ 12:20 학술 포스터 전시 1 [미래관 로비]

o

12:20 ∼ 12:30 개회식 [미래관 237호]

o

12:30 ∼ 13:20 학술 논문 발표 [미래관 237호]

o

13:20 ∼ 15:00 학술 포스터 전시 2 [미래관 로비]

o

15:00 ∼ 15:20 포스터 라운딩 [미래관 로비]

o

15:20 ∼ 15:30 총회

o

15:30 ∼ 17:30 학술토론
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초록집 / 구연 발표

PTK-17-01[PL]

Clinician

Effects of the Active Assistive EEG Neurofeedback Therapy on
Hemiplegic Upper Extremity Motor Function
Joo-hee Park, M.Sc., P.T., Hyeo-bin Yoon, B.P.T., P.T., Ji-hyun Kim, B.P.T., P.T.,
Chung-hwi Yi, Ph.D., P.T., Oh-yun Kwon, Ph.D., P.T., Sung-hyun You, Ph.D, M.D.
Department of Physical Therapy, The Graduate School, Yonsei University

Hye-seon Jeon, Ph.D, P.T.
Department of Physical Therapy, College of Health Science, Yonsei University
Department of Physical Therapy, The Graduate School, Yonsei University

Neurofeedback using real-time displays of Electroencephalography (EEG) signal has been
widely used to enhance learning self-regulation of the brain in psychological, emotional,
and behavioral functions. However, it rarely used to improve motor function. The purpose
of this experiment was to investigate the effect of active assistive neurofeedback therapy
on stroke patients to improve upper extremity function along with brain activities.
Twenty chronic hemiplegic patients were included in this study. The subjects were
assigned to two groups (10 per group); control group (physical therapy with no additional
neurofeedback treatment), and experimental group (physical therapy with neurofeedback
treatment). Subjects in both groups underwent routine physical rehabilitation 3 times/week
exercise for 4 weeks. Subjects in the experimental group performed active assistive wrist
extension exercise combined with EEG neurofeedback. They were asked to try extending
their wrist while looking at a monitor, which present magnitude of real time mu rhythm
from the brain EEG. After a distinguished voluntary suppression of the mu rhythm with
the initiation of the wrist extension achieved, a physical therapist assisted the participant to
attain full wrist extension. Outcome variables of pre- and post- treatment evaluation were;
mu rhythm of the EEG, electromyography (EMG) amplitudes of wrist flexor and extensor
muscles, wrist angle, Fugl-myer assessment scale (FMA), and other functional measures of
the upper extremity.
We found that subjects only in experimental group revealed a significant increase in the
amount of wrist flexor EMG amplitude and FMA upper extremity score. In addition, there
was a significant increase in brain activation in the affected (contralateral) sensorimotor area
in the experimental group, but there was no significant difference in the control group.
According to the findings of this experiment, active assistive neurofeedback improved
brain activity in the affected sensorimotor area as well as affected upper extremity function
of the stroke patients. Therefore, we suggest EEG neurofeedback therapy combined with
proper physical guidance as a promising treatment option for chronic stroke patients.
Key Words: Chronic stroke; Electroencephalography; Neurofeedback.
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PTK-17-02[PL]

Clinician

Electrical Stimulation-Based Therapy for Cartilage Regeneration
Hyuck-joon Kwon, Ph.D., P.T.
Dept. of Physical Therapy and Rehabilitation, College of Health Science, Eulji University

Enhancing the regenerative potential of hyaline cartilage tissues remains a considerable
challenge. Recently, we found that electrical stimulation induces mesenchymal stem cells
(MSCs) to differentiate into chondrocytes without the addition of exogenous growth
factors, displaying high levels of chondrogenic markers such as type II collagen (Col2a1),
aggrecan (Agc), and SRY-box 9 (Sox9). The effects of electrical stimulation for inducing
chondrogenesis

depended

on

extracellular

ATP

signaling

via

the

P2X4

receptor.

Furthermore, electrical stimulation induced significant increases in the expression of
transforming growth factor-beta 1 (TGF-β1) and Bone morphogenetic protein 2 (BMP2).
Moreover, electrical stimulation induced MSC chondrogenesis more effectively than
chondrogenic growth factors such as TGF-βs and BMPs. Therefore, we hypothesized that
electrical stimulation induces the direct reprogramming of dermal fibroblasts, which can
be easily obtained in comparison to stem cells, into chondrocytes. We found that
electrical stimulation condensed human adult dermal fibroblasts into aggregate without
adding exogenous growth factors. Gene expression analysis showed that electrical
stimulation not only enhanced the gene expression of chondrogenic markers such as
Col2a1, Agc, and Sox9 but also reduced the gene expression of fibroblast markers in
dermal fibroblasts. These results contribute toward the development of electrotherapeutic
strategies for cartilage regeneration.
Key Words: Cartilage regeneration; Chondrogenesis; Electrical stimulation.
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초록집 / 구연 발표

PTK-17-03[PL]

Student

Action Observation and Verbal Cues in Functional Connectivity of the
Brain: Evidence From EEG Analysis
Oi-jin Kim, Jae-eun Kim, Ju-eun Kim, Na-hyun Lee, Gwon-o Jeong, Ji-soo Oh
Dept. of Physical Therapy, Sunlin University

The aim of this study was to investigate the separability of neural correlates of two
types of action observation: perspective views of the image (first and third person
perspective) and action observation combined with verbal cues (such as appropriate and
inappropriate commands). We recruited 68 participants (23 male and 45 female) for this
study. We selected the participants based on the results of the Vividness of Movement
Imagery Questionnaire (VMIQ) and divided them into the following four experimental
groups: i) first-person perspective action observation combined with appropriate verbal
cues (1st AP), ii) first person perspective action observation combined with inappropriate
verbal cues (1st INAP), iii) third-person perspective action observation combined with
appropriate verbal cues (3rd AP), and iv) third-person perspective action observation
combined with inappropriate verbal cues (3rd INAP). Electroencephalography was
performed to measure electrical brain activity during action observation combined with
verbal cues, during action observation only, and during listening to verbal commands
alone. To identify functional connectivity, we analyzed absolute mu rhythm, relative low
alpha power, high alpha power and beta power. Data analysis was performed using
one-way repeated measures with analysis of variance. Measurement of absolute mu
rhythm was significantly suppressed during action observation combined with verbal cues
compared with baseline (relaxation stage) in the C3 and C4 regions (p>.05). Measurement
of relative low alpha power was significantly suppressed in the 3rd AP group during all
experimental conditions compared with baseline in the frontal and central regions (p>.05).
Measurement of relative high alpha power was significantly suppressed during action
observation with verbal command and action observation compared with baseline in the
frontal, central, parietal, and occipital regions (p>.05). Measurement of relative beta power
was significantly increased during listening to appropriate verbal commands compared
with baseline in the frontal, temporal, and occipital regions (p>.05). In the 3rd AP group,
relative beta power was significantly increased in the frontal, temporal, central, parietal,
and occipital regions (p>.05). Based on this study, we suggest that the mirror neuron
system is activated during action observation, especially during the observation of
third-person perspective video combined with appropriate verbal cues, which can activate
functional connectivity in the brain. These results suggest that congruent action
observation combined with verbal cues can enhance the effects of motor training in a
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clinical environment as a strategy to facilitate motor rehabilitation in patients with stroke.
Key Words: Action observation; Electroencephalogrram; Motor imagery; Motor rehabilitation;
Verbal cues.
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초록집 / 구연 발표

PTK-17-04[PL]

Student

Effect of A Pelvic Compression Belt on Hip Extensor Strength in
Individuals With and Without Low Back Pain
Gi-uk Sung, Seok-hyun Park, Ki-won Kim, Byung-tae Kim
Dept. of Physical Therapy, College of Health & Medical Science, Daejeon University

Suhn-yeop Kim, Ph.D., P.T.
Dept. of Physical Therapy, College of Health & Medical Science, Daejeon University
Dept. of Physical Therapy, Graduate School of Health and Medicine, Daejeon University

Patients with low back pain have decreased hip extensor muscle strength. Hip extensor
weakness is associated with back pain during hip extension. Functional lower limb
performance can be enhanced through pelvic stability, and a pelvic compression belt can
help stabilize the pelvic area during lower limb movement. This study compared the
effects of two types of pelvic compression belts on hip extensor muscle strength in
individuals with and without low back pain. Subjects with (n1=15) and without low back
pain (n2=45) were enrolled in this study. The degree of subjectively perceived heaviness
during prone hip extension (PHE) test was measured on a 6-point scale. The isometric
strength of the hip extensor muscles was measured with 20° of PHE and the knee in full
extension. Muscle strength was measured before use of the pelvic compression belt, and
then after use of elastic and non-elastic pelvic compression belts in random order. All
measurements were made on the side that the subject perceived as having greater difficulty
during PHE. Using descriptive analysis and repeated-measures analysis of variance, we
compared the effects of pelvic compression belt use on hip extensor muscle strength in
individuals with and without low back pain. There were significant differences in hip
extensor strength between men and women using two types of pelvic compression belts
(p<.05). With use of the two types of pelvic compression belts, hip extensor strength
was significantly increased in subjects both male and female (p<.01). There was no
significant difference between the two types of pelvic compression belts with regard to
hip extensor strength. There were no significant differences in hip extensor strength
between subjects with and without low back pain with use of the two types of pelvic
compression belts. With use of the two types of pelvic compression belts, hip extensor
strength was significantly increased in subjects both with and without low back pain (p<.01).
There was no significant difference between the two types of compression belts with regard
to the effect on hip extensor strength. Both elastic and non-elastic pelvic compression
belts helped to improve hip extensor strength in individuals with low back pain.
Key words: Elastic; Hip extensor; Low back pain; Non-elastic; Pelvic compression belt;
Strength
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PTK-17-05[PL]

Student

Investigation of Effective Seat Height for the Trunk Core Muscles
Using Sonographic Images
Gu-ho Kang, Ji-hyun Kim, Jin-ju Yu, Hyun-jung Jo, Jang-whon Yoon Ph.D., P.T.
Dept. of Physical Therapy, College of Bio Health, Hoseo University

Quadruped position is not best for patients with lower back pain to exercise their trunk
core muscles. The purpose of this study was to find the optimal seat height for each
core muscles by comparing the depth change measured on the sonographic images.
Healthy 9 males and 10 females were randomly seated on one of four chairs with
different heights (at knee level, at knee lever with foot rest, 5cm above the knee level,
and 10cm above the knee level) and were asked to draw in their belly button toward the
stomach. Snap shots of sonography of the multifidus, transvers abdominis, internal
obliques, and external obliques were taken during the relaxation with inhalation and the
contraction with exhalation. The greatest difference was at the 5

㎝ level above the knee

in the multifidus, and at the knee level in the other 3 abdominal muscles in males. In
females, the width difference was greater at the knee level and at the 5

㎝ level above

㎝ level above the knee in transverse abdominis, at the
5cm and 10cm level above the knee in external obliques, and at the 10 ㎝ level above
the knee in multifidus, at the 10

the knee in internal obliques. Finding of this study recommends that the physical
therapists need to consider the different contraction ability of core muscles at different
levels of chair when training the core stability for each gender.
Key Words: Core muscles; Seat height; Sonography; Trunk stability.
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2. 포스터발표 초록
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Interpreting Muscle Tone and Stiffness of the Postural Muscle for
Predicting Falls in Patients with Hemiparetic Stroke
Da-som Oh, B.H.Sc., P.T., Hye-jin Oh, Ye-ji Kim
Dept. of Physical Therapy, The Graduate School, Woosong University

Nam-gi Lee, Ph.D., P.T., Woo-taek Lim, Ph.D., P.T., Bong-sam Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Woosong University

In-tae Yu, Ph.D., P.T., Jae-man Park, Ph.D., P.T.
Dept. of Physical Therapy, Daejeon Long Term Care Hospital, Korea.

Weight distribution can be challenged due to the impairment of unilateral upper limb
function in patients with hemiparetic stroke. Subsequently, bilateral asymmetry and
postural perturbation may occur. This would result in a balance impairment, which can
increase the risk of falls in the patients. The asymmetry caused by unilateral upper limb
impairment can be exacerbated by the abnormal mechanical properties of postural
muscles. The purpose of this study was to examine the relationship between the
impairment in balance function and muscle tone and stiffness of postural muscle in
patients with hemiparetic stroke. Thirty-five subjects were participated in the study with
an average age of 71.08±21.12 years. The muscle tone and stiffness of two musculatures,
upper trapezius (UT) and sternocleidomastoid (SCM), were measured in sitting position
using MyotonPRO (Myoton Ltd; London). Additionally, the impairment in balance
function was measured using the Berg balance scale (BBS). Spearman rank-correlation
coefficients were used to examine the relationship between balance impairment and
muscle tone and stiffness. The mean BBS score of the subjects was 33.26±10.46 ranged
from 16 to 50. The correlations between balance impairment and muscle tone on the
less-affected side and more-affected side of UT were rho=-.425 (p=.027) and -.420
(p=.029), respectively. The correlations between balance impairment and muscle stiffness
were rho=-.576 (p=.002) and -.519 (p=.006). No significant correlation was observed in
SCM. The balance impairment was negatively correlated with muscle tone changes, but
not with SCM. The balance function appears to be influenced by increased tone in the
UT due to widely distributing body segments over the neck to shoulder girdle. The
muscle tone of UT may need to be considered during balance training for patients with
stroke.
Key Words: Balance; Hemiparetic stroke: Muscle tone.
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Correlations Between the ICF Body Structure, Activity and
Participation-Based Clinical Tests in Cerebral Palsy:
A 10-Weeks Follow-up Longitudinal Investigation
Young-joo Cha, B.H.S., P.T., Jung-ah Lee, Ph.D., P.T., Nam-ki Lee, Ph.D., P.T., Do-hee Jung B.P.T., P.T.,
Jong-seok Hwang, M.Sc., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University
Dept. of Motor & Cognitive Rehabilitation, Korea National Rehabilitation Research Institute
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Joshua (Sung) H. You, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University

The International Classification of Function, Disability, and Health (ICF) model offers a
theoretical basis for developing standardized clinical outcome measurements for the body
structure and function, activity, and participation domains. Recently, the ICF model has
started being applied in clinical measurements to evaluate the interventionrelated changes
in children with cerebral palsy (CP). The specific aims of the present study were to
determine the relationships of the body function and structure, activity, and participation
outcomes following neurorehabilitation in children with CP. A total of 19 children with
CP were recruited from the National Rehabilitation Hospital or through community-based
pediatric neurorehabilitation centers. Ultrasound imaging measurement and the Modified
Ashworth Scale (MAS) were used to determine muscle thickness and spasticity as the
body function/structure domain variable measures in the more affected upper limb.
Clinical motor function tests for the activity domain included the quality of upper
extremity skills test (QUEST) and the Functional Independence Measure for Children
(WeeFIM). For the participation domain-based clinical motor function, the Jebsen-Taylor
Hand Function Test (JTHFT) was used. Correlational analyses included Pearson r or
Spearman rho tests depending on the nominal, ordinal, or interval data. Spearman’s rank
order analysis showed a moderate relationship (r=.667, p<.05) between triceps muscle
thickness and WeeFIM. Spearman’s rank order analysis also showed moderate correlations
between JFHFT and the affected side resting thickness of the triceps muscle (r=-.484,
p<.05). Our findings emphasize the importance of multidimensional assessments in children
with CP. Not all items were associated with the hypothesized underlying dimensions.
Key Words: Cerebral palsy; International classification of function model.
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Effects of Assistance Force Control During Robotic-Assisted Gait
Training on Knee Flexion Strength in Patients with Subacute Stroke:
A Single Blinded, Randomized Controlled Clinical Trial
Ji-ho Park, B.P.T., P.T., Sung (Joshua) H. You, Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, College of Health Science, Yonsei University

In-jae Park, M.Sc., P.T., Hyun-yong Seong, B.H.Sc., O.T., Yong-il Shin, Ph.D., M.D.
Dept. of Rehabilitation Medicine, Pusan National University School of Medicine
Research Institute for Convergence of Biomedical Science and Technology, Pusan National University Yangsan Hospital

Until now, it has been unclear how robot system settings, such as amount of assistance
force affect locomotor control. Parameter settings of robot systems should be controlled
to provide optimal control strategies for robotic-assisted gait training (RAGT). However,
no previous studies have investigated the effects of different level of assistance force
control during RAGT on knee strength recovery in patients with subacute stroke.
The aim of this study was to compare the effects of full assistance force (Full-AF)
versus 60% assistance force (60%-AF) RAGT on knee flexion strength in patients with
subacute stroke. Twenty-three patients (age>19 years; between 4 weeks and 6 months after

～

onset) with subacute stroke at Functional Ambulation Category (FAC) 0 2 were randomly
assigned to two different RAGT groups. All outcome assessments for this study were
performed by a physical therapist, who was blinded to allocation. Eleven patients were
treated with Full-AF RAGT combined with conventional physical therapy, and 12 were
treated with 60%-AF RAGT combined with conventional physical therapy. Intervention
was performed on both groups 5 days a week for 4 weeks, with a total of 40 sessions.
After these 4-weeks of RAGT combined with conventional physical therapy, all patients
then underwent only conventional physical therapy 5 days a week for 4 weeks, with a
total of 20 sessions. An isokinetic knee strength test was performed in concentric mode
with flexion at 60º/s speed (5 repetitions) at pre-RAGT, post-RAGT, and 4-week follow-up.
In the intention-to-treat analysis, the mean change in isokinetic knee strength in the
60%-AF group was significantly greater than that in the Full-AF group, both at post-training
(p=.043) and at follow-up (p=.013). In addition, both groups showed significantly improved
in isokinetic knee strength (concentric knee flexion at 60º/s: p<.01). This study’s results
show that reducing robotic assistance force during RAGT combined with conventional gait
training may be more useful when selecting therapeutic interventions to improve knee flexion
strength and to retain trained strength in patients with subacute stroke.
Key words: Assistance force; Knee strength; Robotic-assisted gait training; Robotic control
strategy; Stroke; Neurorehabilitation.
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Influences of Contextual Interference in Motor Learning:
Comparison of Block and Random Dynamic Balance
Practices Using Wii-Fit System for the Elderly
Min-jae Jeon, M.Sc., P.T.
Dept. of Physical Therapy, The Graduate School, Yonsei University

Hye-seon Jeon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University
Dept. of Ergonomic Therapy, The Graduate School of Health and Environment, Yonsei University

Contextual interference produce decreases in performance during practice (acquisition),
but it makes the learning (retention or transfer) of tasks more effective. Deficiencies in
balancing abilities are commonly seen in the elderly. We designed this study to compare
the influence of two different types of practice schedule. Thirty-two elderly subjects, not
living in hospice care or a nursing home, participated in this study. During two weeks of
acquisition, two groups of volunteers were trained in six blocks of dynamic balancing
tasks per day under either (a) a random practice schedule (n1=15), or (b) a block
practice schedule (n2=17). Following this, subjects were given immediate and delayed
retention tests of balancing performance administered three days and seven days following
acquisition. In both groups, significant improvements in balancing performances scores
were observed during the acquisition period. Regardless of the group, mean balancing
performance scores on retention tests were well maintained after the final session. There
were no significant between-group differences in the balancing performance scores for
three tasks (tasks A, B, and C) during the acquisition and retention period; however, the
block practice schedule group exhibited significantly higher balancing performance scores
for a transfer task (task D) in the delayed retention test than did the random practice
schedule group. Subjects who practiced their dynamic balance task in a blocked schedule
during the acquisition period, experienced more efficient motor learning during the
retention period than did subjects who practiced their dynamic balance task in a random
schedule. Thus, in cases of elders with reduced dynamic balancing abilities practicing
dynamic balance tasks in clinical settings, choosing the appropriate practice schedule type
is imperative with respect to balancing tasks as well as individual characteristics.
Key Words: Balance motor learning; Contextual Interference; Elderly; Practice schedule.
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Inter-rater Reliability of Alberta Infant Motor Scale (AIMS) for
Measurement of Motor Development in Preterm Infants
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Na-young Heo, B.H.Sc., P.T., Jun-hyuk Seong, M.Sc., P.T., Nam-hyun Lee, B.H.Sc., P.T.,
Jin-kyeong Hwang, B.H.Sc., P.T., Kang-no Lee, B.H.Sc., P.T., Kwang-hee Lee, B.H.Sc., P.T.
Team of Physical Medicine & Rehabilitation, Asan Medical Center

The purpose of this study was to estimate the interrater reliabilities of measurements
obtained with the Alberta Infant Motor Scale (AIMS) for evaluation of preterm infants
younger than 12-months and to compare the mean scores with the norm-referenced
values. Twenty-seven preterm infants, three raters, and one researcher participated in this
study. The researcher videotaped the infant performing, and the three raters watched the
video to evaluate the infants using the AIMS. Independent t-test was used to compare
the AIMS scores of the preterm infants with normative data, and the reliability estimates
were assessed using intraclass correlation coefficients (ICC). The mean score of preterm
infants was lower than 50 percentile of norm reference data. However, there were no
significant differences (p=.168). The interrater reliability of the total AIMS score was
excellent (ICC=.99). Among the subscales, the prone and sitting subscale showed
excellent reliability (ICC=.98-.99), and the supine and standing subscale showed good
reliability (ICC=.87-.89). These results suggest that measurement obtained with the AIMS
is reliable for evaluating the motor development of preterm infants, and the reliability of
AIMS should be studied for infants older than 12-months.
Key Words: Alberta infant motor scale; Infant motor scale; Motor development;
Prematurity; Reliability.
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Chung-hwi Yi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University
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People preferentially use one side of the body to perform voluntary motor action. This
tendency characterizes the lateral preference. This leg dominance resulting from lateral
preference has been indicated as a potential contributing factor to interlateral balance
asymmetries, dynamic stability asymmetries, and subsequent performance asymmetries. The
purpose of this study was to identify differences in balance ability between the dominant
and non-dominant legs in the female elderly. Elderly women, aged >65 years, were
recruited (n=16). They performed one-leg standing (OLS) on their dominant and
non-dominant legs alternately under three sensory conditions (eyes open/firm ground, eyes
close/firm ground, and eyes open/foam ground) in a random order. During OLS, we
collected data on balance by using a six-component force plate. Two-way repeatedmeasures analysis of variance was used for statistical analysis, and the Bonferroni
correction was used as a post hoc test. There were significant main effects of the leg
used with respect to the area of the center of pressure (COP; p=.046) and the condition
for all analyzed balance measurements, including COP displacement in the anteroposterior
(AP) and mediolateral (ML) directions, COP velocity in the AP and ML directions,
resultant velocity of the COP, total length of the COP, and area of the COP (p<.001).
Although the main effects of leg were statistically significant in only one variable, the
balance ability in dominant legs was consistently better than in non-dominant legs in all
analyzed variables. These results will provide clinicians with important therapeutic
guidance.
Key Words: Balance performance; Elderly; Leg preference; Postural control.
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Effects of Wrist Extensor Eccentric Strengthening Exercise and
Scapular Stabilization Exercise on the Pain and Functions of
Lateral Epicondylitis Patients
Ju-hyun Lee, M.Sc., P.T., Tae-ho Kim, Ph.D., P.T.
Dept. of Physical Therapy, College of Rehabilitation Sciences, Daegu University

Kyu-bong Lim, M.Sc., P.T.
Dept. of Sports Medicine Laboratory, College of Sports, Andong University

This study aimed to conduct experiments to examine the effects of wrist extensor
eccentric contraction strengthening exercise or scapular stabilization exercises after a basic
direct treatment of the elbow in the treatment of lateral epicondylitis patients in terms of
pain and grip strength. The subjects were divided into two groups: One group conducted
wrist extensor eccentric strengthening exercise and was comprised of 5 male and 4
female subjects, and the other group received scapular stabilization exercise and was
comprised of 5 male and 4 female subjects. In the intragroup comparison, both groups
showed a significant decrease in pain level and a significant increase in the measurement
of the tenderness thresholds of the upper trapezius muscle, lateral epicondyle, and grip
strength. In the intergroup comparison, the shoulder stabilization exercise group showed a
significantly greater increase in the measurement of the tenderness thresholds of the upper
trapezius muscle and grip strength, and the differences were not significant in the pain
level and tenderness threshold of the lateral epicondyle. Wrist extensor eccentric
strengthening exercises and scapula stabilization exercises can be useful as intervention
methods for relief from pain due to lateral epicondylitis and for the improvement of
functions impaired by lateral epicondylitis.
Key Words: Lateal epicondylitis; Scapular stabilzation exercise; Wrist extensor eccentric
strengthening exercises.

- 37 -

2017 한국전문물리치료학회 추계학술대회

PTK-17-08[PO]

Clinician

Thera-band Application Changes Muscle Activity and Kyphosis and
Scapular Winging During Knee Push-up Plus in
Subjects With Scapular Winging
A-reum Shin, B.P.T., P.T., Ji-hyun Lee, Ph.D., P.T., Da-eun Kim, B.H.Sc., P.T.
Applied Kinesiology and Ergonomic Technology Laboratory, Department of Physical Therapy,
The Graduate School, Yonsei University

Heon-seock Cynn, Ph.D., P.T.
Applied Kinesiology and Ergonomic Technology Laboratory, Department of Physical Therapy, Yonsei University

The purpose of this study was to investigate the effect of Thera-band application
during knee push-up plus (KPP) on rectus abdominis (RA) activity, thoracic kyphosis
angle (TKA), serratus anterior (SA) activity, and amount of scapular winging (SW) in
subjects with SW. Fifteen subjects performed KPP with Thera-band applied to different
posterior body parts (no Thera-band, in the occiput, and in the thoracic region).
Electromyography was used to record the RA and SA activities. Image J software was
used to calculate the compensatory TKA during KPP, and a scapulometer was used to
measure SW in the quadruped position. One-way repeated-measures analysis of variance
was used to test for significance. KPP with Thera-band in the occiput showed
significantly lower RA activity (p=.001) and TKA (p<.001) than KPP with no
Thera-band. SA activity (p=.020, p=.047) and SW (p<.001, p<.001) were significantly
lower with Thera-band applied to the occiput and thoracic regions than in KPP with no
Thera-band. In conclusion, Thera-band applied to the occiput and thorax can be beneficial
as it decreases RA and SA muscle activity and reduces TKA and SW during KPP in
subjects with SW.
Key Words: Knee push-up plus; Scapular winging; Thera-band.
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Effect of Axial Shoulder External Rotation Exercisein Side-lying
Using Visual Feedback on Shoulder External Rotators
Dong-hyun Kim, M.Sc., P.T., Tae-ho Kim Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, Daegu University

This study aimed to determine effectiveness of axial side-lying wiper exercise using the
visual feedback with a laser pointer on infraspinatus and posterior deltoid muscles. The
subjects were 22 healthy adults (18 males, 4 females) in their 20s who consented to
participate in the present study. Surface Electromyography was used to measure the
infraspinatus and posterior deltoid muscle activity before and after an intervention. The
intervention consisted of performing side-lying wiper exercise with a 1-Kg dumbbell and
a ruled paper for 30 minutes. The infraspinatus illustrated significantly increased muscle
activity after intervention. The posterior deltoid also showed increased activity after
intervention but it was not significant. Axial side-lying wiper exercise using the visual
feedback

has

the

therapeutic

effectiveness

for

the

selective

infraspinatus

muscle

strengthening. Therefore it can be useful to provide shoulder movements with stability.
Key Words: Infraspinatus; Shoulder exernal rotation; Visual feedback.
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Effects of Posterior X Taping on the Angle of Lower Extremity,
Movement Quality and Knee Pain During Forward Step
Down in Patients With Patellofemoral Pain
Eui-hwan Lim, B.H.Sc., P.T., Ye-hyeun Choi, B.H.Sc., P.T., Mo-eun Kim, B.H.Sc., P.T.,
Han-sol Kim, B.H.Sc., P.T., Chae-won Ahn, B.H.Sc., P.T., Kyue-nam Park, Ph.D., P.T.
Dept. of Physical Therapy, College of Medical Science, Jeonju University

Forward step down test is one of the most commonly used for patients with
patellofemoral pain. During the forward step down task, participants with patellofemoral
pain have increased trunk lean, pelvic drop, hip adduction, and knee valgus compared to
controls. Rotation of tibiofemoral joint is a great predicting factors for patellofemoral
pain. A previous literature suggested posterior X taping limit the rotation at the
tibiofemoral joint. The aim of this study was to determine the effect of posterior X
taping about angle of lower extremity, movement quality, and knee pain during forward
step down in patients with patellofemoral pain. Sixteen patients with patellofemoral pain

≥ ㎜)

(Visual Analogue Scale 40

participated in this study. Subjects performed forward

step down test before and after tape application. Angle of hip, knee, ankle in three planes
were measured using 3D motion analysis system. After forward step down test captured to
the video, the rater classificated movement quality according the criteria (good, fair, poor).

～

The pain was measured an iPad visual analogue scale on screen (0 100

㎜). The data

were analyzed by using paired t-test and wilcoxon signed rank test. The significance
level was set at ɑ=.05. There was no significant differences in the angle of hip, knee,
ankle after posterior X taping were applied (p>.05). However, movement quality was
significantly improved and pain was significantly decreased (p<.05). Although posterior X
taping had no significant difference in the quantitative angles of lower extremity, the
qualitative results of trunk and lower extremity were significantly effected. The
mechanism for pain reduction by taping is unable to determine because this study is a
cross-sectional study. In conclusion, this study can suppose the movement quality and
pain may be improved due to the afferent feedback and psychological effect by the
taping rather than altered angle of lower extremity.
Key Words: Movement; Patellofemoral Pain; Posterior X Taping; Quality; Step Down.
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Neuromechanical Effect of Hyperpronated Foot on Ankle
Kinematics, Kinetics, and Associated Stiffness
Geon Kim, B.P.T., P.T., Nam-gi Lee, Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, Yonsei University
Dept. of Physical Therapy, College of Health and Welfare, Woosong University

Joshua H. You, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University
Dept. of Ergonomic Therapy, The Graduate School of Health and Environment, Yonsei University

Hyperpronation of the foot is a common neuromechanical factor contributing to medial
ankle instability. Despite the clinical ramifications for ankle-foot mechanics, there is a
dearth of neuromechanical evidence underpinning the relationship between hyperpronation
and ankle stiffness or the motor control mechanism in individuals with hyperpronation.
The purpose of this study was to investigate multidirectional ankle joint angular
displacement, and associated stiffness when the perturbing posterior-anterior impact force
was induced on the posterior knee compartment. A convenient sample of 40 healthy
adults with and without a hyperpronated foot was recruited. The experimental data from
30 subjects were used for further statistical analysis in this study. The modified Brody

～ ㎜)

navicular drop test was used to classify the neutral (5 9
(>10

and hyperpronated feet

㎜). A 6-infrared camera Vicon motion capture system and two AMTI force plates

were used to acquire kinematics (angular displacement) and kinetic (moments) data in the
sagittal, frontal and transverse planes at a sample rate of 120

㎐

and 1080

㎐,

respectively. The acquired data were filtered and processed with Nexus 1.4.116 software.
Ankle stiffness was computed based on the ratio of applied dynamic moment to angular
displacement. An independent t-test and Mann-Whitney U test were used to compare the
group differences in ankle angular displacement, moments, and stiffness in the sagittal,
frontal and transverse planes. The hyperpronated foot group demonstrated significantly
more increased angular displacements in the sagittal (p=.003) and frontal (p=.033) planes
and reduced ankle stiffness in the sagittal plane (p=.026) than the neutral foot group.
Collectively, the biomechanical data suggest that the individuals with hyperpronated foot
present hypermobility and associated stiffness reduction, which may lead to a higher risk
of ankle-foot injuries during sports activities. Clinically, the novel findings provide an
important patho-biomechanical foundation to clinicians when determining an accurate
diagnosis and intervention in the management of ankle-foot injuries resulting from a
hyperpronated foot and associated instability.
Key Words: Angular displacement; Ankle stiffness; Biomechanics; Hyperpronated foot.
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The Bottom Leg in the Forward Position Can Increase Gluteus Maximus
Activity and Reduce Tensor Fasciae Latae Activity During Side-lying
Hip Abduction Exercise With Thera-Band in Subjects
With Gluteus Medius Weakness
Da-eun Kim, B.H.Sc., P.T., Ji-hyun Lee Ph.D., P.T., A-reum Shin B.P.T., P.T.
Applied Kinesiology and Ergonimic Technology Laboratory, Dept. of Physical Therapy, Yonsei University

Heon-seock Cynn, Ph.D., P.T.
Applied Kinesiology and Ergonimic Technology Laboratory, Dept. of Physical Therapy, Yonsei University

Duck-Won Oh, Ph.D., P.T.
Dept. of physical Therapy, College of Health Science, Cheongju University

Woo-Chol Choi, Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, Yonsei University

Weakness of gluteus medius (Gmed) is can lead to multiple lower limb injuries.
Side-lying hip abduction (SHA) exercises have been performed to increase Gmed activity;
however, the subjects with Gmed weakness can activated tensor fasciae latae (TFL) more
as compensation. The aim of this study was to investigate the effects of three different
bottom leg positions on gluteus medius (Gmed), gluteus maximus (Gmax), and tensor
fasciae latae (TFL) activity during side-lying hip abduction exercise (SHA) using
Thera-Band in subjects with Gmed weakness. Twelve subjects with Gmed weakness were
recruited for this research. The subjects performed SHA exercises with Thera-Band in
different bottom leg positions: neutral (SHA-N), forward (SHA-F), and backward
(SHA-B). Surface electromyography was used to measure Gmed, Gmax, and TFL activity.
One-way repeated-measures analysis of variance was used to assess the statistical
significance of the Gmed, Gmax, and TFL muscle activity and activity ratio of Gmed to
TFL (Gmed/TFL) and Gmax to TFL (Gmax/TFL). Gmax activity was significantly greater
in SHA-F than in SHA-N. TFL activity was significantly lower and Gmed/TFL and
Gmax/TFL ratios were significantly greater in SHA-F than in SHA-N and SHA-B. Our
results suggest that SHA-F can selectively increase Gmed and Gmax activity while
minimizing TFL activity in subjects with Gmed weakness.
Key Words: Electromyography; Leg position; Lower extremity exercise; Side-lying hip
abduction exercise.
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Comparative Effect of Modified Shrug Exercises With and Without
Abdominal Muscle Activation on Scapular Upward Rotator EMG and
Thickness in Subjects With Scapular Downward Rotation Syndrome.
Ji-hyun Kim, B.H.Sc., P.T., Hyeo-bin Yoon, B.P.T., P.T., Joo-hee Park, M.Sc., P.T.
Dept. of physical therapy, The Graduate School, Yonsei University

Hye-Seon Jeon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University
Dept. of Ergonomic Therapy, The Graduate School of Health and Environment, Yonsei University

Scapular downward rotation syndrome (SDRS) is a common scapular alignment
impairment that causes insufficient upward rotation and muscle imbalance, shortened
levator scapulae (LS) and rhomboid, and lengthened serratus anterior (SA) and trapezius.
A modified shrug exercise (MSE), performing a shrug exercise with the shoulders at
150° abduction, is known as an effective exercise to increase scapular stabilizer muscle
activation. Previous studies revealed that scapular exercise are more effective when combined
with various abdominal muscle contractions in decreasing scapular winging and increasing
scapular stabilizer muscle activation. Therefore, the purpose of our study was to clarify the
effect of MSE with or without abdominal muscle contraction in subjects with SDRS.
Eighteen volunteer subjects (male=10, female=8, mean age=22.8) with SDRS were recruited
for this experiment. All subjects performed MSE under 3 different conditions: (1) MSE,
(2) MSE with an abdominal draw-in maneuver (ADIM), and (3) MSE with an abdominal
expansion maneuver (AEM). The muscle thickness of the lower trapezius (LT) and the
SA were measured using an ultrasonography in each condition. Electromyography (EMG)
data were collected from the LT, LS, SA, and upper trapezius (UT) muscle activities.
Data were statistically analysed using one-way repeated analysis of variance at a
significance level of .05. The muscle thickness of the LT and the SA were the
significant different among the conditions (p<.05) In both LT and SA, the order of
muscle thickness was MSE with AEM, MSE with ADIM, and MSE alone. No significant
differences, however, were found in the EMG activities of the SA, UT, LS, and LT. In
conclusion, MSE is more beneficial to people with SDRS when combined with abdominal
muscle contraction by increased thickness of scapular stabilizer muscles.
Key Words: Abdominal draw-in maneuver; Abdominal expansion maneuver; Scapular
downward rotation syndrome; Shoulder rehabilitation; Shrug exercise.
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Effect of Horizontal Adduction Force on Infraspinatus and
Deltoid Activities During the Side-Lying Wiper Exercise
Using Pressure Biofeedback
Hyun-a Kim, M.Sc., P.T., Ui-jae Hwang, Ph.D., P.T., Sung-hoon Jung, B.P.T.., P.T.,
Sung-hee Ahn, M.Sc., P.T., Jun-hee Kim, B.P.T., P.T.
Dept. of Phyisical Therapy, The Graduate School, Ynonsei University

Oh-yun Kwon Ph.D., P.T.
Dept. of Ergonomic Therapy, Yonsei University

Shoulder external rotation exercises are commonly used to improve the stabilizing
ability of the infraspinatus. Although the side-lying wiper exercise (SWE) is the most
effective shoulder external rotation exercise to maximize infraspinatus activity, the effect
of adduction force on the infraspinatus and posterior deltoid has not been demonstrated.
This study was conducted to investigate whether horizontal adduction force increases
infraspinatus activity and decreases posterior deltoid activity. Twenty- eight healthy
subjects

(male:

weight=69.43±9.61

21,

㎏)

female:

7;

age=23.5±1.82

years;

height=170.14±7.41

㎝;

were recruited. Subjects were asked to perform the SWE under

two conditions: (1) general SWE and (2) SWE with adduction force using pressure
biofeedback (SWE with adduction force). Surface electromyography (EMG) signals of the
infraspinatus and posterior deltoid were recorded during SWE. Paired t-tests were used to
compare the EMG activity of the infraspinatus and posterior deltoid between the two
conditions. Infraspinatus muscle activity has not significant difference between following
SWE with adduction force (28.33±12.16) and general SWE (26.54±13.69) (p>.05).
Posterior deltoid muscle activity was significantly decreased following SWE with
adduction force (7.53±4.52) relative to that without (11.68±8.42) (p<.05). Horizontal
adduction force while performing SWE is effective at decreasing posterior deltoid activity.

Key words: Adduction force; Infraspinatus; Posterior deltoid; Rotator cuff exercise;
Shoulder external rotation exercise.
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Comparative Effects of Different Manual Techniques on EMG Activity,
Joint Kinematics, and Strength During Deep Squat in
Limited Ankle Dorsiflexion
Do-hee Jung, B.P.T., P.T., Young-joo Cha, M.Sc., P.T., Oh-yun Kwon, Ph.D., P.T.,
Hye-seon Jeon, Ph.D., P.T., Sung-hyun You. Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University

Ji-hoon Lee, M.Sc., P.T.
Dept. of Ergonomic Therapy, The Graduate School of Health and Environment, Yonsei University

The purpose of this study was to compare the effects of soft tissue manual techniques
on

improving

the

tibialis

anterior

(TA)

and

gastrocnemius

(GCM)

muscle

electromyographic (EMG) activity ratio, kinematics during deep squat, and strength.
Thirty-nine subjects (30 males, and 9 females) with GCM tightness participated in this
study. All subjects were assigned randomly to three soft tissue manual technique groups
[static stretching (SS), hold-relax (HR), and instrument-assisted soft tissue mobilization
(IASTM)]. Subjects with GCM tightness have limited active ankle dorsiflexion in the
supine with knee extended position (less than 20°). Surface EMG was used to collect TA
and GCM muscle activity, and a hand-held dynamometer was utilized to measure TA
muscle strength. A reflective marker and Image J software were used to collect
kinematics [ankle, knee, hip joint, and thoraco-lumbar junction (TLJ) angle]. A paired
t-test was used to assess the statistical significance between the test and post-test within
each group. One-way analyses of variance (ANOVA) was used to compare the difference
of effects between groups for dependent variables, such as the TA:GCM EMG activity
ratio, the kinematics data during deep squat, and TA muscle strength. The level of
significance was set at α=.05.
The TA:GCM EMG activity ratio during deep squat and TA muscle strength were
significantly increased in IASTM compared to SS and HR. There was more improvement
on IASTM than SS, and HR conditions in ankle dorsiflexion and flexion of knee angle
during deep squat, although the result of ANOVA showed no significant differences
between the 3 groups. There were no significant differences among the groups in flexion
of hip and TLJ extension angle during deep squat.
In conclusion, the results provide promising evidence that the IASTM technique is
more effective than the conventional SS techniques in terms of inhibiting or lengthening
the overactive GCM muscle and fascia by mobilizing the underlying connective tissue.
Key Words: Ankle; Dorsiflexion; EMG; FMS; Gastrocnemius; IASTM; Kinematic; Plantar
flexor; Soft tissue manual technique; Squat; Tibialis anterior.
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Comparison of the Foot Muscle EMG and Medial Longitudinal Arch
Angle during Short Foot Exercises at Different Ankle Position
Hyeo-bin Yoon, B.P.T., P.T., Ji-hyun Kim, B.P.T., P.T., Joo-hee Park, M.Sc., P.T.
Department of Physical Therapy, The Graduate School, Yonsei University

Hye-seon Jeon, Ph.D., P.T.
Department of Physical Therapy, College of Health Science, Yonsei University
Department of Physical Therapy, The Graduate School, Yonsei University

It has been generally known that the height of medial longitudinal arch (MLA) is
influenced by both AbdH and extrinsic muscles. Previous studies revealed that the short
foot exercise (SFE) is an effective exercise for the people with pronated foot by
increasing the height of MLA. However, most of the research related to short foot
exercise determined the efficiency of SFE using the enhanced abductor hallucis (AbdH)
activation. Therefore, we examined a modified short foot exercise (MSFE) with three
different ankle joint angle [neutral (NL), dorsiflexion (DF) at 30º, and plantarflexion (PF)
at 30º] to optimize the involvement of the foot extrinsic muscles together with AbdH.
The purpose of this study was to clarify the effect of MSFE on MLA angle and
activation of both intrinsic and extrinsic muscles, and to determine the best condition for
a pronated foot. Twenty healthy subjects performed MSFE in sitting at different ankle
positions. During each MSFE, we measured the activation of the AbdH, tibialis anterior
(TA), and peroneus longus (PL) and the MLA angle. It is assumed that each ankle
position provides different mechanical condition to TA, PL, and AbdH. Consequently, the
activation of the muscles would be influenced while the subjects perform a MSFE. The
collected data were analyzed by one-way repeated-measures analysis of variance. The
activation of the AbdH and TA was significantly greater in the DF condition than in the
NL and the PF conditions (p<.01). The PL was most activated in the DF condition, but
no statistical significance was detected. The MLA angle, however, showed no significant
difference among conditions. Therefore, MSFE in ankle DF could be considered as more
effective way than traditional exercise (e.g., SFE in a neutral ankle joint) in terms of
balanced activation of the arch supporting muscles individually. Further longitudinal
intervention studies are required
Key Words: Ankle inclination; Arch support muscle; Short foot exercise.
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Identifying the Association Between Genu Recurvatum Angle and
Strength of Hip and Knee Muscle in Standing Worker
Sun-hee Ahn, M.Sc., P.T., Ui-jae Hwang, Ph.D., P.T., Sung-hoon Jung, B.P.T., P.T.,
Hyun-a Kim, M.Sc., P.T., Jun-hee Kim, B.H.Sc., P.T.
Dept. of Physical Therapy, The Graduate School, Yonsei University

Oh-yun Kwon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University
Laboratory of Kinetic Ergocise Based on Movement Analysis, Yonsei University

Genu recurvatum (GR) is the term given to an increase in the passive angle of the
femur toward the anterior direction of the tibia, in excess of 10°. Increased GR is a risk
factor for anterior cruciate ligament (ACL) injury. Thus, identification of factors causing
GR is important with regard to preventing and rehabilitating GR. However, few studies
have investigated the association between muscle strength and GR. Therefore, the purpose
of the present study was to seek associations between the GR angle and the strength of
hip and knee muscles in standing workers. Ninety-nine healthy subjects (53 males, 46
females) participated in this study. Participants were standing workers (food service
workers and merchandise sales workers in a theme park). The GR angle, the muscle
strength of the lower extremities [the hip extensor, hip abductor, hip external rotator
(HER), hip internal rotator (HIR), knee extensor (KE), and knee flexor (KF)], the KE to
KF ratio (the Q/H ratio), and the HER to HIR ratio (the ER/IR ratio) were measured to
seek associations with GR. The GR angle was measured using a Smart KEMA motion
analysis sensor and muscle strength was assessed employing a Smart KEMA load-cell
type strength-measurement sensor. Stepwise multiple regression models were used to
investigate which muscles contributed most (in terms of muscle strength) to the extent of
the GR angle. Stepwise multiple regression analysis showed that the KE strength and
Q/H ratio accounted for 16% of the variance. Thus, an increased Q/H ratio and a
reduced KE strength were associated with an increased GR angle. However, the explanatory
power was low. Further study is needed to identify other factors influencing GR.
Key Words: Back knee; Genu recurvatum; Influencing factor; Multiple regression; Muscle
strength.
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The Effect of Tote Bag Weight on Muscle Thickness and Muscle
Tone of Upper Trunk Muscles in Young Adult Women
Gyu-dong Cho, Jae-hun Shim, Ph.D., P.T.
Dept. of Physical Therapy, Division of Health Science, Baekseok University

Although the bag is considered an essential item for adult women, the number of
carry-on bags continues to increase in the wrong way. Carrying a tote bag on the wrist
for a prolonged period cause shoulder impingement syndrome (SIS) and abnormal muscle
tone. while previous electromyography research has focused on the scapula and pectoralis
muscle in SIS. our studies have used ultrasound to measure the thickness of these
muscles in SIS. The purpose of this study was to determine the effects of tote bag
weight on muscle thickness and tone in young adult women. we measured the tone of
the upper trapezius muscle and the thickness of the pectoralis minor muscle in 27
women habitual of carrying tote bags. The subject is forearm 90° flexion, scapular 60°
internal rotation in the standing posture and carrying tote bag to the wrists. Outcome
measures included 5%, 7.5% and 10% weight loads of the women's total body weight.
As the weight load increased, the upper trapezius muscle demonstrated significantly
increased muscle tone (p<.05). additionally, a significantly increased thickness in the
pectoralis minor muscle was noted (p<.05). These findings suggest that the habit of
carrying a tote bag on the wrist may be disadvantageous to improving upper trunk
muscle tone in young women. decreasing the weight of the tote bag is recommended
accordingly.
Key Words : Carrying bag; Muscle tone; Pectoralis minor; Stiffness; Upper trapezius.
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The Effect of a Dual-Pressure Biofeedback Unit Cranio-Cervical
Flexion on the Cross Sectional Area of the Longus Colli
Muscle and the Activity of the Sternocleidomastoid
Muscle in Subjects with Forward Head Posture
Min-chan Son, B.P.T., P.T., Ui-jae Hwang, Ph.D., P.T., Sung-hoon Jung, B.H.Sc., P.T.,
Sun-hee Ahn, M.Sc., P.T., Hyun-a Kim, M.Sc., P.T.
Dept. of Physical Therapy, The Graduate School, Yonsei University

Oh-yun Kwon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University
Laboratory of Kinetic Ergocis Based on Movement Analysis, Yonsei University

Forward Head Posture (FHP) is defined as protraction of the head anterior to the trunk
in the sagittal plane. Cranio-cervical flexion (CCF) exercises can be used to effectively
correct FHP. However, some subjects achieve CCF by compensatory movements, such as
lower cervical flexion, rather than pure CCF movement. No study has yet investigated
whether a dual-pressure biofeedback unit (PBU) would aid in appropriate CCF exercise
aimed at achieving lower cervical stabilization (LCS). The purpose of the present study
was to explore the effect of dual-PBU CCF on the cross-sectional area (CSA) of the
longus colli muscle (LCM) and the activity of the sternocleidomastoid muscle (SCM) in
subjects with FHP. We recruited 20 FHP subjects (12 males, 8 females). All subjects
performed CCF using two different methods: CCF with and without LCS using a PBU.
The CSA of the LCM was measured via ultrasound, and surface electromyography
(EMG) was used to measure SCM activity. Statistical comparisons were performed with
aid of the paired t-test. The CSA of the LCM differed significantly (p<.05) during CCF
with LCS, and CCF without LCS. The SCM activity differed significantly (p<.05)
between CCF with LCS and CCF without LCS. Thus, subjects performing CCF with
LCS exhibited a greater LCM CSA and reduced SCM activity than when CCF was
performed without LCS. These findings suggest that CCF with LCS may more effective
than CCF without LCS when seeking to correct FHP.
Key Words: Cranio cervical flexion; Cross sectional area; Forward head posture; Lower
cervical stabilization; Pressure biofeedback unit.
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Jun-hee Kim, B.P.T., P.T.
Dept. of Physical Therapy, The Graduate School, Yonsei University

Moon-hwan Kim, Ph.D., P.T.
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Oh-yun Kwon, Ph.D., P.T.
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Forearm supination is important and indispensable for the functional activities of daily
living. Range of motion of forearm supination is often limited by short or stiff pronators.
Limited forearm supination range of motion (LSR) tends to be veiled by compensatory
movements of the adjacent joints. Because biceps muscle is normally involved during
higher power supination activities or those associated with elbow flexed position, it is
difficult to assess the capacity to generate the forearm supination torque of the supinator
muscle in elbow flexed position. The purpose of this study was to compare the maximal
isometric forearm supination torque (MIFST) in two elbow positions (90º flexed elbow
position, elbow extended position) between subjects with and without LSR. Twenty-six
right-handed subjects (14 men and 12 women) participated in this study. LSR was
regarded as less than 50° in the range of motion of forearm supination in elbow
extended position. A custom-designed jig was used to constrain the wrist movement
during the measurements. The range of motion of forearm supination and the MIFST
were measured with SMART KEMA system. Two-way repeated-model analysis of
variance was used to compare the MIFST in two elbow positions (90º flexed elbow
position, elbow extended position) between subjects with and without LSR. There was a
significant difference in MIFST between two elbow positions (90º flexed elbow position,
elbow extended position) (p<.05). There was no significant difference between groups
(p>.05). However, there was an interaction effect between elbow positions and groups on
MIFST (p<.05). Independent t-test was used to confirm the simple effect. In the LSR
group, there was a significantly lower value of MIFST in elbow extended position
compared to without LSR group (p<.05). These findings indicate that elbow position
should be considered to strengthen the supinator muscle, especially in patients with LSR.
Key words: Limited forearm supination range of motion; Maximal isometric forearm
supination torque.
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Comparison of Asymmetries in Masseter Muscle Thickness and Range of
Motion in Subjects With and Without Temporomandibular Disorders
Ji-won Lee, Su-bin Jin, Yeon-ju Yang, Ha-rim Park, Jeong-hoon Mo, Jong-im Won, Ph.D., P.T.
Dept. of Physical therapy, College of Medical Science, Jeonju University

Temporomandibular disorder (TMD) is characterized by pain and limited range of
motion in the jaw. TMD patients generally prefer to chew on the unaffected or
less-affected side, and this tendency often results in asymmetries in masseter muscle
thickness and range of mandibular motion. The purpose of this study was to compare the
asymmetries in masseter muscle thickness and range of mandibular motion in subjects
with and without temporomandibular disorders. Thirty-nine subjects were divided into two
groups: a TMD group (n1=19) and a control group (n2=20). The jaw opening range and
laterotrusion were measured using a digital vernier caliper. The masseter muscle thickness
was examined in both the resting state and the maximal clenching state using
ultrasonography. The absolute asymmetry indices calculated based on the laterotrusion and
masseter muscle thickness of the respective right and left sides. A two-way analysis of
variance and a Mann-Whitney U test were used for statistical analysis. A significant
difference was found in the absolute asymmetry indices of mandibular laterotrusion
between the TMD and control groups (p<.05). Furthermore, the ranges of jaw opening
were significantly different between males and females (p<.05). The absolute asymmetry
index values of masseter muscle thickness at rest and during maximal clenching were
also significantly different between males and females (p<.05). These results demonstrated
that the subjects with TMD had a larger degree of asymmetry in laterotrusion than those
without TMD. Therefore, a physiotherapy program needs to be designed to restore normal
laterotrusion capacities for TMD subjects. These results also showed that female subjects
had greater absolute asymmetry indices in masseter muscle thickness than male subjects.
Therefore, more training is needed to promote bilaterally balanced chewing among
women.
Key Words: Absolute asymmetry index; Laterotrusion; Masseter muscle thickness;
Temporomandibular disorder.
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Effect of Sitting Posture and Shoulder Angle on EMG Activity
Gyeong-ju Park, Sun-young Park, Eun-jae Lee, Su-hyeon Jeong, Su-jin Kim Ph.D., P.T.
Dept. of Physical Therapy, College of Medical Science, Jeonju University

The purpose of this study was to compare the shoulder muscle activities of young
healthy adults according to their sitting positions and shoulder flexion angles.
Twenty-eight subjects without shoulder-related diseases participated in this experiment.
The subjects had randomly adopted three different sitting postures (Upright posture, Relaxed
posture, Maximum Slouched posture) and shoulder flexion angles in scapular plane (30°,
60°, 90°) as determined by the Latin square design. Surface electrodes were attached to the
upper fiber of the trapezius, the anterior and posterior fibers of the deltoid, and the
serratus anterior and were measured twice in each sitting posture and shoulder flexion
angle. In addition, the active shoulder range of motion during internal rotation, external
rotation, and flexion and the length of the spine were measured in each sitting posture. For
statistical analysis, R statistical software was used, together with Tukey’s post-hoc test.
The length of the spine showed a statistically significant increase about 3 cm in the
maximum slouched posture compared to the upright posture.(p<.05, Mixed-effect linear
regression with random intercept, Tukey post-hoc analysis). The active ROMs of the
shoulder external rotation and the flexion in the scapular plane decreased from the upright
posture to the maximum slouched posture, but the active ROM of the shoulder internal
rotation increased (p<.05, Mixed-effect linear regression with random intercept, Tukey
post-hoc analysis). All muscles except the serratus anterior showed the highest EMG
activities at 120° shoulder flexion with the maximum slouched posture. On the contrary,
the serratus anterior showed the highest EMG activity at 30° shoulder flexion, but did not
show the significant change in EMG activity when the sitting posture changed.
When a muscle is excessively activated to maintain a specific position, it causes
fatigue and pain in related muscles. The Maximum slouched posture with 120° shoulder
flexion caused the highest EMG activities in the shoulder muscles and may become the
potential risk factor for the shoulder impingement and pain if people continuously
maintain the maximum slouched posture. Therefore, an upright position is necessary
during shoulder exercises, as well as in activities of daily living, including motions
involving lifting the arms. The development and maintenance of correct sitting posture is
important for the fundamental treatment of shoulder pain.
Key Words: Electromyogram; Muscle activity; Shoulder range of motion; Sitting posture.
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Correlation Between Dorsiflexion ROM and Dynamic Balance
in Elderly and Young Adults With Ankle Instability
Hae-yong Seo, Ji-hye Han, Min-ju Kim, Ah-yeon Kim, Yi-seul Song, Su-jin Kim, Ph.D., P.T.
Dept. of Physical Therapy, College of Medical Science, Jeon-ju University

Deficits of both ankle dorsiflexion range of motion (DFROM) and Dynamic balance
have been shown in persons with chronic ankle instability and the elderly, with the risk
of falls. This study aims to investigate the relationship between DFROM and dynamic
balance in elderly subjects and young adults with and without chronic ankle instability
(CAI). Thus, we measured the ankle dorsiflexion range of motion (DFROM) and dynamic
balance in elderly adults and young adults both with and without ankle instability.
Fifty-nine subjects were divided into three groups: ankle stability young group (SY)
(age=22.93±1.98), ankle instability young group (IY) (age=22.26±1.37) and ankle stability
older group (SO) (age=74.04±4.81). DFROM was measured by Weight Bearing Lunge
Test (WBLT) and dynamic balance was measured via SEBT in anteromedial, medial, and
posteromedial directions. The group differences in WBLT and SEBT and each group’s
correlation between WBLT and SEBT were detected using the R statistical software
package. The dorsiflexion range of motion was significantly different between the

SY,

IY, and SO groups. The SO group showed the highest DFROM and IY group showed
the lowest DFROM (SY: 45.88±.66°, IY: 39.53±1.63°, SO: 47.94±.50°; p<.001). However,
the SO group showed the lowest dynamic balance score for all SEBT directions (SY:
87.24±2.05

㎝, IY: 83.20±1.30 ㎝, SO: 77.23±2.07 ㎝; p<.05) and there was no relationship

between the dorsiflexion range of motion and dynamic balance in any group. Our results
show no statistically significant correlation between ankle DFROM and dynamic balance
in elderly and young adults with and without ankle instability. Out findings suggest that
both ankle DFROM factors such as muscle strength can affect dynamic balance.
Therefore, we need to establish the rehabilitation process by measuring and treating
ROM, balance, and muscle strength when treating people with ankle instability.
Keywords: Ankle Instability; Dynamic balance; Elderly; Young.

- 53 -

2017 한국전문물리치료학회 추계학술대회

PTK-17-24[PO]

Student

Comparison of The Medial and Lateral Upper Extremity Muscle
Activation Ratio on Strengthening Exercise Positions
Ga-hee Kim, A-young Lee, So-young Park, Yun-jung Heo, Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Silla University

The carrying angle (CA) plays an important role functionally and clinically. It is helps
us avoid contact between upper and lower extremities when we pull objects. However, a
large CA can cause instability and pain of the elbow during exercise or other activities.
The purpose of this study is to examine the differences in activity between the medial
and lateral muscles in the resting forearm position (RFP) and the straight forearm
position (SFP) during a strengthening exercise of the biceps and triceps brachii muscles,
and the differences between men and women in these two positions. Healthy college
students were randomly sampled into a male group (n=18, 22.1±1.6 years, 174.1±6.5
74.7±10.1

㎝,

㎏) and a female group (n=17, 21.9±.8 years, 161.2±3.3 ㎝, 56.8±.8 ㎏). The

project received ethics approval from the Human Research Ethics Committee of Silla
University. Surface electromyography data were collected from the medial and lateral
sides of the biceps brachii muscle and at the medial and lateral sides of the triceps
brachii muscle. For the exercise of the biceps brachii muscle, the subject bended the
elbow joint in an upright standing position, and for the exercise of the triceps brachii
muscle, the subject extended the elbow joint in a prone position. Dumbbells (females 3
males 7

㎏)

㎏,

were used for strengthening exercises. Exercise positions were the resting

forearm position (RFP) and straight forearm position (SFP). The paired t-test was used to
compare the differences in the muscle activity by exercise position, and the independent
sample t-test was used to compare the differences in arm muscle activity between men
and women. The medial muscle showed a greater activity in SFP than in RFP, but no
difference was found between the two positions (p>.05). Women showed a greater
activity of the medial muscle than men, but the difference between men and women was
not significant (p>.05). As the CA of the elbow joint decreased, the medial muscles of
the biceps and triceps brachii muscles showed greater activity than the lateral muscles,
thus, the activities of medial and lateral muscles showed differences depending on the
starting position of exercise. However, there is no significant difference between RFP and
SFP, CA less affected to muscle activation during biceps and triceps brachii strengthening
exercise.
Key Words: Carrying angle, Muscle imbalance, Strengthening exercise.
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Effects of Elastic and Non-elastic Taping on Quadriceps Fatigue
Hyun-jun Jung, Ju-young Lee, Jin-kyeong Hwang, Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Silla University

Taping is used to improve exercise performance and to prevent sports injuries. It is
utilized use in the clinical setting and in daily living, but few studies have examined the
difference between elastic and non-elastic taping effects and the effect of taping on
quadriceps fatigue. Whether taping affects the quadriceps fatigue induced by short-term
exercise also remains unclear. The purpose of this study was to examine the effects of
elastic and non-elastic taping on quadriceps fatigue induced by short-term exercise. A
total of 30 healthy volunteers participated in this study. The project received ethics
approval from the Human Research Ethics Committee of Silla University. The subjects
were divided into three equal-sized group: an elastic taping group (n1=10), a non-elastic
taping group (n2=10), and a control group (n3=10). The Taping groups attached tape to
the quadriceps femoris. All three groups conducted 3 sets of 10 knee extensions over 10
minutes. The knee extension peak torque was measured before and after the knee
extension exercise. The statistical significance of the difference in knee extension peak
torque was assessed by one-way analysis of variance. All three groups showed significant
decreases in the knee extension peak torque after the knee extension exercise (p>.05).
The decrease in the knee extension peak torque after the knee extension exercise was
lower in the elastic than in the non-elastic taping group. This decrease was also lower in
the control group than in the elastic taping group after the knee extension exercise.
However, the difference among groups was not statistically significant (p>.05). Muscle
fatigue was lower with elastic than with non-elastic taping. However, we noted that
muscle fatigue after exercise was greater with taping than with no taping. Our opinion is
that taping caused a greater activation of the quadriceps muscle and this increased muscle
performance. Therefore, although taping facilitated muscle performance, it increased fatigue
due to greater muscle activation.
Key Words: Elastic taping; Knee extension exercise; Non-elastic taping.
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The Lower-Extremity Muscle Co-activation of Flat-Footed Subjects
Wearing High Heels During Stair Descent
Na-hee Kim, Seung-Hye Seo, Hye-ju Ahn, So-jeong Ha, Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Silla University

Flat-footed subjects who wear shoes with high heels will also experience changes in
lower extremity alignment, as well as imbalance in the muscle co-activation that
maintains leg stability. The purpose of this study is to investigate the imbalance of
medial and lateral co-activation of the lower extremity muscles in flat-footed and
normal-footed subjects during stair descent while wearing high heels. Thirty female
students (15 with flat feet, 15 with normal feet) volunteered to participate in this study.
Surface electromyography data were collected from the medial and lateral quadriceps
(MQ, LQ), hamstrings (MH, LH), and gastrocnemius (MG, LG). The medial and lateral
muscle co-activation was also calculated between MQ and MH (MQMH), LQ and LH
(LQLH), MH and MG (MHMG), and LH and LG (LHLG). The ratios of MQMH/LQLH
and MHMG/LHLG were also calculated during stair descent while wearing high heels
(height 7

㎝).

The statistical significance of the difference in muscle co-activation

between the flat-footed and normal-footed groups was analyzed by an independent t-test.
Activation of MG and LG was significantly lower in the flat-footed than in the
normal-footed group (p<.05). Both groups showed significant increases in MQMH and
MHMG (p<.05), but the co-activation in the medial and lateral muscles was lower in the
flat-footed

group

(p<.05).

The

co-activation

ratios

showed

a significantly

greater

MQMH/LQLH in the flat-footed group (p<.05). Descending stairs while wearing high
heels causes a greater stimulation of co-activation of the lateral muscles, but prevents
excessive lateral muscles eventually more use activating the medial muscles. Repetitive
stair descents could induce fatigue of the medial muscles and valgus stress in the knee
joint. Therefore, flat-footed subjects need to be mindful of high heel use when
descending stairs.
Key Words: Flat-foot; High-heel; Stair descent.
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Effectiveness of Interferential Current Therapy on Shoulder
Muscles to Improve Forward Head Posture
Ye-jin Choi, Sun-young Han, Hee-jung Kim, Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Silla University

A habitual forward head posture (FHP) leads to weakening of the deep neck flexor as
the occipital muscles become shorter. This posture also weakens the scapula retractor,
but, conversely, it tightens the neck extensor and pectoral muscle, causing a rounded
shoulder position. No clear data are currently available on the therapeutic effect of
relaxation of the muscles involved in FHP by electrical treatment; therefore, research is
needed in this area. The purpose of this study is to examine the effects of interferential
current therapy (ICT) on the shoulder muscles of subjects with FHP. Thirty volunteers
(15 FHP group, 15 control group) participated in this study. Inclusion criteria of the FHP
group were a neck disability index score below 14 and a distance of more than 2.5

㎝

between the external ear and the acromion in a standing position. The ICT treatment was
conducted for 10 minutes, 3 times per week, for 3 weeks on both the upper trapezius
and levator scapular. We measured the right and left anterior acromion distance (AAD)
and the posterior acromion distance (PAD) using a tape and the forward head posture
angle (FHP angle) by application. The paired t-test was used to determine statistically
significant differences pre- and post-ICT. The independent t-test was used to determine
statistically significant differences in the PAD, AAD, and FHP angle values between the
two groups. Both groups showed significant increases in AAD and decreases in PAD and
FHP angle (p<.05). However, no significant differences were found between the two
groups (p<.05). The FHP group and the control group did not differ significantly after
ICT treatment. However, ICT treatment corrected FHP to a normal head posture in both
groups. We noted that electrical therapy could improve the structural alignment; therefore,
the application of ICT is expected to be effective for the treatment and prevention of
FHP patients.
Key Words: Forward head posture; Interferential current therapy; Round shoulder.
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Management of Subjects in Research on the Effects of Exercise
Sin-ji Lee, Su-jin Choi, Ji-young Park, Yu-na Kim, Hae-yoon Jung, Sung-hyun Park,
Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Silla University

Many recent studies aimed at verifying the effects of physical therapy have focused on
various treatment methods. However, particularly in exercise therapy research, the
consistency of treatment provision may disguise a variety of factors that could render
research outcomes questionable. This study investigated difficulties related to subjects’
participation in research on exercise therapy. The purposes of this study were to examine
the sincerity of college students’ participation in exercise therapy and the effects of their
sincerity, and to explore more effective methods for managing subjects and controlling
confounding factors. The subjects of this study were 74 college students who had
participated in exercise therapy research. We asked the subjects to answer questionnaires
presented to them through a Google survey. The survey data were first analyzed with
descriptive statistics, and Pearson correlation coefficients were then calculated to assess
the correlation between exercise training and exercise frequency. We found a low
negative correlation between the frequency of stopping exercise and subjects’ sincerity in
exercise participation (r=-.451, p=.035) and a strong positive correlation between the
investigators’ careful attention to exercise training and the subjects’ sincerity in exercise
participation (r=.748, p=.000). To obtain clear and conclusive results when external risk
factors affecting the test results are well controlled, it is necessary to provide appropriate
training or education and to consider factors that may motivate subjects to participate in
the research task.
Key Words: Exercise effect; Physical therapy effect; Subject education.
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The Effect of a 8 Figure Brace on the Shoulder Angle, Chest
Expansion, the Peak Muscle Activity of the Sternocleidomastoid
Muscle, and Forced Vital Capacity in Individuals
With Round Shoulder
Gi-hye Hong, Han-sol Kim, You-jeong Kim, Seong-min Kim, Tae-lim Yoon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Cheongju University

The purpose of this study was to investigate the effect of 8 figure brace on the
shoulder angle in the sagittal plane, chest expansion, and peak muscle activity of the
sternocleidomastoid muscle, and forced vital capacity. Thirty subjects (9 males and 21
females) participated in the study. Before wearing of the 8 figure brace, the shoulder
angle (through photographs) and, the chest circumference (during rest, deep inspiration,
deep expiration) were measured. A spirometer was used to the measure forced vital
capacity. At the same time, the sternocleidomastoid muscle activity was measured using
surface electromyography. The same method was applied after wearing the 8 figure brace.
All the measured data were statistically analyzed using a one-way paired T-test. After the
application of the 8 figure brace, there was a significant increase in both the shoulder
angle in the sagittal plane and the peak muscle activity of the

sternocleidomastoid in

subjects with round shoulder posture. The chest expansion was significantly decreased
when breathing during rest. However, no significant difference was observed in chest
expansion during deep inspiration and deep expiration. Moreover, no significant difference
was found in forced vital capacity. The research results showed, that the 8 figure brace
had a positive and immediate effect on correcting round shoulder posture. However,
application of the 8 figure brace limits chest expansion when breathing during rest. And,
overactivating of the sternocleidomastoid muscle should be carefully considered during
deep inspiration and deep expiration. To assess additional studies should investigate the
impact of long-term use of 8 figure brace.
Key Words: Round shoulder; 8 figure brace.
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Comparison of Normalized Reach Distance and Knee Flexion
Angle During Modifed Y-balance Test
Min-sol Kim, Ji-a Lee, Dae-hwan Kim, Jeong-yeon Jin, Tae-lim Yoon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health, Science, Cheongju University

The purpose of this study was to compare the normalized reach distance and

knee

flexion angle during the Y-balance test under various conditions [stable surface with eyes
open (SO), stable surface with eyes closed (SC), unstable surface with eyes open (UO),
unstable surface with eyes closed (UC). A total of 34 healthy adults (male=16,
female=18, age=21.4±1.6 years) participated in the study. Subjects were accustomed for
15 minutes to rule out any affect from the learning process, and the I-Balance static
balance control ability test was performed under various conditions (SO, SC, UO, UC) in
a random order. After fitting the subjects with a MyoMotion sensor to measure knee
flexion angles, the modified Y-balance test was performed under various conditions (SO,
SC, UO, UC). The data were analyzed using repeated ANOVA (p=.05). If significant
changes were found, a post-hoc test was applied. I-Balance static balance control ability
was significantly increased, in ascending order from SO to, SC, UO, and UC, in all
measurement environments (p<.05). During the modified Y-balance test, the generalized
measurement distance decreased, in descending order from SO to, SC, UO, and UC,
decreased at the posteromedial side of the knee. At the anterior and posterolateral sides
of the knee, the generalized measurement distance decreased in descending order from
SO to, UO, SC, and UC. The knee flexion angle was significantly lower in UC than in
SO at the anterior side. The knee flexion angle was significantly decreased in UO and
UC in comparison to

SO and SC at the posteromedial side. The knee flexion angle in

the posterolateral side was significantly lower in UC than SO. In the modified Y-balance
test, the effect of visual deficit and unstable surfaces on dynamic balance ability varies
according to the evaluation direction. This result implies that visual deficit and unstable
surfaces have a different effect on dynamic balance and static balance. Therefore, both a
static balance capability assessment and a multidirectional dynamic balance capability
assessment should be performed to evaluate balance ability deficit.
Key Words: Balance; Surface; Visual.

- 60 -

초록집 / 포스터 발표

PTK-17-31[PO]

Student

Immediate Effect of Elastic Band Exercise with Shoulder Brace on
Postural Alignment in Young Adult With Rounded Shoulders
Yun-jae Oh, Su-in Kang, Gi-bo Song, Seung-hwan Shin
Dept. of Physical Therapy, College of Health & Medical Science, Daejeon University

Suhn-yeop Kim, Ph.D., P.T.
Dept. of Physical Therapy, College of Health & Medical Science, Daejeon University
Dept. of Physical Therapy, Graduate School of Health and Medicine, Daejeon University

The rapid increase in availability of electronic appliances has led to individuals sitting
for longer periods of time. Accordingly, the number of people with musculoskeletal
dysfunction is increasing due to slouching while using their devices. A rounded shoulder
is one such posture problems that occurs in the neck and shoulder region of adolescents.
This posture may cause shortness of the pectoralis minor, abnormal postural alignment,
and shoulder pain. The purpose of this study was to determine the immediate effect of
shoulder brace use with elastic band exercise on body alignment in subjects with a
rounded shoulder posture. the shoulder brace is designed to retraction and depression and
posterior tilt on the scapula. University students (n=29) with a rounded shoulder were
recruited and randomly assigned to an experimental or control group. The experimental
group (EG, n1=14) had a shoulder brace with elastic band intervention, and the control
group (CG, n2=15) had only elastic band intervention. To determine postural alignment,
the cervical vertebra angle (CVA), shoulder angle (SA), pectoralis minor index (PMI),
and kyphosis angle (KA) were measured twice before and after the elastic band
intervention. The exercise program (lat pull down, a shoulder external rotation &
horizontal abduction & abduction, a seated bend row) consisted of three sets of 15
repetitions that lasted for 30 minutes. The analysis was conducted with 2 × 2 repeated
analysis of variance. The EG and CG exhibited significantly increased PMI after
intervention and significantly reduced SA (p<.05). The EG exhibited a more significant
increase in PMI and decrease in SA and CVA after the intervention compared to the CG
(p<.05). We conclude that young adults who have rounded shoulder exhibited improved
postural alignment when they underwent the elastic band intervention with a shoulder brace.
Key Words: Elastic band; Exercise; Rounded shoulder; Shoulder brace.
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Effects of an Elastic Chest Band and Treadmill Walking on the
Pulmonary Function of a Young Female Presenting With
Limited Chest Mobility
Se-hui Park, Seung-yeon Geum, Ju-hee Moon, Chae-eun Lee, Duck-won Oh, Ph.D., P.T.
Department of Physical Therapy, College of Health Science, Cheongju University

The purpose of this study was to examine the effects of treadmill walking speed and
elastic chest bands (ECB) on the respiratory function of healthy young women with
limited chest mobility. Twenty women with limited chest mobility volunteered for this
study. The treadmill walking speed was set at 3.0

㎞/hr and 5.5 ㎞/hr. The ECB was set

between 8 and 12 ribs. A 10-min treadmill walk at each walking speed was performed
with the ECB. Respiratory function was evaluated using forced vital capacity (FVC),
forced expiratory volume in one second (FEV1), forced expiratory volume in one
second/forced vital capacity (FEV1/FVC), peak expiratory flow (PEF), expiratory reserve
volume, vital capacity, inspiratory reserve volume (IRV), and maximum voluntary
ventilation (MVV). The measurements were taken at the baseline and after the volunteers
completed a 3.0

㎞/hr

and 5.5

㎞/hr

treadmill walk. The FEV1/FVC for the treadmill

walking speed of 3.0 km/hr and the PEF for the 5.5

㎞/hr treadmill walking speed were

statistically significantly different than their baselines (p<.05). In addition, significant
differences were found in the FVC and MVV measurements between the baseline and no
ECB (p<.05) and the treadmill walking speed of 5.5

㎞/hr.

All the parameters showed

significant differences between the baseline and treadmill walking speed of 5.5

㎞/hr

except the FEV1/FVC and IRV values (p<.05). These findings suggest that a treadmill

㎞/hr is probably more effective in the improvement of pulmonary
function in females with limited chest mobility than the 3.0 ㎞/hr walking speed with the
walking speed of 5.5

ECB. Further studies are necessary to provide evidence for the generality of the results.
Key Words: Elastic chest band; Respiratory function; Treadmill; Walking speeds.
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Effect of External Load on Active Repositioning Error for
Shoulder Joint Motion
Ju-ae Kong, Su-bin Park, Chan-won Park, Hyun-jung Park, Seon-hong Hwang, Ph.D., P.T.
Dept. of Physical Therapy, College of Biohealth Science, Hoseo University

The purpose in the present investigation was to identify whether the effect of external
load on active repositioning error is significant or not using a 3-dimensional motion
capture system. 24 healthy volunteers performed shoulder elevation with and without 2

㎏

additional load on the hand. Three-dimensional fingertip positions from a marker attached
to the second metacarpal head were recorded and analyzed for the joint position sense
error. After 2

㎏

had loaded with eye closed, the finger-tip height (z position) was

positioned with 71.56

㎜

inferiorly, 107.77

㎜

posteriorly, 144.06

㎜

medially compare

with the reference position (eye opened without load). Standard deviations of fingertip
position in x- and y-direction during the test condition were significantly larger than
those of the reference condition. The standard deviation of fingertip position in
z-direction during the test condition was smaller than that of the reference condition;
however, it was not significant. In conclusion, the additional load was not significantly
effective to increase joint position sense. Further studies for the other position of
shoulder angle and the other types of load or resistance should be needed to perform
Key Words: Active Repositioning Error; Proprioception; Shoulder joint motion.
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Influence of High-heeled Shoe Height on Muscle Activity and Onset
Time During Body Perturbation in Healthy Females
Hyeong-kyeong Hong, Cheol-jin Kang, Yeon-ji Choi, Ye-eun Hong, Tae-lim Yoon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Cheongju University

This study sought to identify the influence of high-heeled shoes on the muscle
activation patterns (muscle activity and onset time) of the leg muscles during body
perturbation in healthy young females. Thirty-one healthy females in their 20s were
recruited for this study. the subjects underwent body perturbation in two experimental
conditions: (1) barefoot and (2) wearing high-heeled shoes with a 7cm heel height.
Forward and backward body perturbations were randomly applied to the female in each
condition using a perturbation board. Electromyographic measurements were performed on
the gastrocnemius (GCM), hamstring (HAM), and erector spinae (ES) muscles in the
forward perturbation and the tibialis anterior (TA), rectus femoris (RF) and rectus
abdominis (RA) muscles in the backward perturbation. During the forward perturbation,
significant differences in the onset time of the GCM, HAM, and ES in both conditions
were found (p<.05), suggesting differences between the GCM and HAM and between the
GCM and ES for the barefoot condition as well as between the GCM and HAM for the
high-heeled shoes condition were found. the muscle activity was significantly different in
both conditions. During the backward perturbation, the onset time of the muscle activity
was significantly different among the TA, RF, and RA muscles in the barefoot condition
(p<.05), suggesting a difference between the TA and RF muscle activity. the muscle
activity appeared to be significantly different among the muscles for both conditions
(p<.05), indicating differences between the TA and RF muscle activity and between the
RF and TA muscle activity in both condition. These findings indicate that wearing
high-heeled shoes leads to changes in the recruitment pattern of the leg muscles,
suggesting that alterations in the ankle strategy are necessary to maintain balance during
body perturbation.
Key Words: Ankle joint strategy, Muscle activity, Muscle contraction onset time.
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Effects of the Elastic Shoulder Band on the Activities of Shoulder
Stabilizer Muscles During the Push-up Plus Exercise on
Stable and Unstable Bases of Support
Kyung-jin Kim, Hye-jin Woo, Yu-jeong Hong, B.H.Sc., P.T., Young-in Hwang, Ph.D., P.T.
Dept. of Physical Therapy, College of Biohealth, Hoseo University

It is important to stabilize the scapular while moving the arm in daily activity. There
are diverse muscles to stabilize the scapula which are the upper trapezius, serratus
anterior and lower trapezius. Thus, we focused how to improve the muscle activities on
the push-up plus exercise with the elastic shoulder band. The purpose of this study was
the effects of the elastic shoulder band in the upper trapezius, serratus anterior, and the
lower trapezius during the push-up plus exercise on the stable and unstable surface.
Fifteen healthy people participated in this study. Three muscles were investigated by
surface EMG with and without the elastic shoulder band on the stable and unstable
surface. Repeated one-way analysis of variance was used for statistical analysis. The
push-up plus exercise on the stable surface with the elastic shoulder band was
significantly differed the EMG activity of the serratus anterior compared with it on the
unstable board without the elastic shoulder band (p<.05). However, there were no
differences in the upper and lower trapezius on the stable and unstable support (p>.05).
The elastic shoulder band was effective in the activity of serratus anterior during the
push-up plus exercise on the stable surface. It might be beneficial for people to be a
useful tool of push-up plus exercise, but further studies are required to investigate the
rehabilitation tool for patients with shoulder instability.
Key Words: Elastic shoulder band; Push-up plus; Scapular stabilization.
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Comparison of Muscle Activity of Abductor Hallucis in Subjects
With Hallux Valgus During Three Different Foot Exercises
Sun-hyoung kim, Cha-min Sim, Ha-gyoung Lee, Jin-sol Jang, In-cheol Jeon, Ph.D., P.T.
Dept. of Physical Therapy, Hoseo University

Muscle weakness in the abductor hallucis (AbdH) has been shown in subjects with
hallux valgus (HV). The short-foot (SF) is clinically used for improvement of foot
intrinsic muscle. The toes-spread-out (TSO), the recently investigated, was performed to
correct mild HV deformity. However, longitudinal arch in foot can be important factor to
improve the overall foot alignment including HV. However, there was no study to
investigate how TSO exercise can be more effective in activation for AbdH muscles with
the pressure control of the sole. The purpose of this study was to investigate modified
method of TSO exercise for strengthening the muscle the AbdH in subjects with mild
HV. Eleven subjects with mild HV participated in this study. The muscle activity of
AbdH and the angle of first metatarsophalangeal (MTP) joint in the horizontal plane
were measured during SF, TSO and modified TSO exercises. The dependent factors were
compared using ANOVA among the SF, TSO and modified TSO exercises. EMG
amplitude differed significantly among the three conditions (SF vs. TSO vs. modified
TSO) (p<.01). The modified TSO exercise showed significantly greater activation of the
AbdH than the SF and TSO exercise (65.25% and 44.46% increases in %MVIC
compared with the SF and TSO, respectively) (p<.01). The angle of the first MTP joint
in the horizontal plane during the modified TSO was significantly greater than that in the
SF and TSO exercise (p<.05). These results suggest that the modified TSO exercise can
be clinically recommended for preventing or correcting HV deformity at an early stage.
Key Words: Abductor hallucis; Hallux valgus; Short foot; Toes-spread-out.
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Reliability and Validity of Measurement Using Smart Phone-Based
Goniometer of Pelvic Tilting Angle in Standing and Sitting Position
Mi-kyeong Kim, eun-byeon, Hye-min Lee, In-cheol Jeon, Ph.D., P.T.
Dept. of Physical Therapy, Hoseo University

The purpose of this study was to assess the intra-rater test-retest reliability of pelvic
tilting angle measurement using a smartphone-based inclinometer, Clinometer (Clino)
compared to a palpation meter (PALM) in standing and sitting position. This study
showed an interchangeable method with Clino to measure the pelvic tilting angle in
standing and sitting position. Sixteen healthy subjects participated in this study. A resting
session was conducted 10 minutes later for within-day intra-rater test-retest reliability. To
assess the validity of the measurement using Clino. we used a PALM tool as a gold
standard to measure the angle of pelvic tilting in standing and sitting position. Intra-class
correlation coefficient (ICC) and the standard error of measurement values were used to
determine intra-rater test-retest reliability of using Clino and a PALM. To assess validity,
Pearson correlation coefficients were used for two measurement techniques to measure the
angle of pelvic tilting in standing and sitting position. The measurement for pelvic tilting
angle measured by Clino had high intra-rater test-retest reliability in standing (ICC=.80)
and in sitting (ICC=.87). Pelvic tilting angle measurement using Clino was highly
correlated with those of a PALM tool (r=.86). These results reported that the pelvic
tilting angle measurement using Clino in standing and sitting position showed acceptable
reliability and validity compared with the use of ta PALM in clinical setting.
Key Words: Clinometer; Palpation meter; Pelvic tilting angle; Reliability; Validity.
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