학회장 환영사
회원 여러분 안녕하십니까?

․

"2018년 한국전문물리치료학회 추계종합학술대회"를 빛내주시고자 참석해주신 내 외빈들과 임원, 회원들
에게 진심으로 감사드립니다. 오랫동안 강원과 충청지역에서만 학술대회를 치르다가, 올해는 부산시와 경남지
역의 회원들과 함께 학술정보 교류를 할 수 있게 인제대학교에서 학술대회가 치러져 매우 기쁩니다. 준비하시
느라 수고해주신 많은 임원분들 및 특별히 인제대학교 교수님들께 학회장으로서 감사의 말씀을 올립니다.
우리 한국전문물리치료학회는 1994년 설립된 학회로서 한국의 물리치료학술 분야에서 최초로 한국연구재
단의 등재지로서 인정을 받았으며, 국내 학술지로는 국내외 연구로부터 가장 큰 인용지수를 나타내고 있으며,
대한민국 물리치료학 전체 분야의 학회 중 최고의 통합학회라 자부할 수 있습니다. 이에 더 나아가 2020년부
터는 세계적인 국제학술지의 위용을 갖추고자 한 발 더 앞장 서고 한층 더 높이 뛰고자 하는 노력을 경주해야
할 시기라 판단됩니다. 이를 위해 새로운 대한민국의 물리치료 조류를 만들고자 하는 바람을 오늘 부산지역의
회원들과 함께 만들어보고자 합니다.
올해 학술대회는 슬로건을 "New Tide in Physical Therapy"로 정하고, 물리치료계 중요 분야인 신경계와
근골격계 두 분야에 새로운 조류로서 선진학술 정보를 회원들에게 전달하고자 준비하였습니다. 현재 대한민국
의 물리치료 전공 개설 대학은 3년제 39개교, 4년제 45개교로 인구수 대비 부족하다고 할 순 없으나, 학문적
위상 지표라 할 수 있는 4년제 학제 단일화와 표준화, 그리고 세계화 지표 등에서 아직 갈 길이 멀다할 수
있습니다. (사)대한물리치료사협회는 한국물리치료교육평가인증원 설립을 위해 보건복지부와 교육인적자원
부의 정책당국과 지속적인 교류와 노력을 기울이고 있으며, 이러한 노력의 결과는 멀지 않아 4년제 학제 일원
화로 결실을 맺으리라 확신하고 있습니다.
이제, 대한민국의 물리치료는 더 나은 국내의 직업위상 발전을 위해 협회와 임상, 그리고 학계가 협력하여
발전해야 할 때가 왔다고 생각합니다. 세계물리치료연맹 서아시아태평양지국에 속한 나라들 중에 대만이 2030
년부터 전문대학원제인 Doctoral degree로 학제를 선진화 하겠다고 올해 6월 선언하였습니다. 세계물리치료
연맹 사무국의 정치적 도움을 받아 교육정책을 발전시켜가고 있습니다. 우리나라도 이에 뒤처지지 않게 새로
운 미션과 비전을 가지고 학제 선진화를 위해 노력을 기울여야 할 때라 판단됩니다. 이른 위해 학계, 임상,
협회 등 각계의 원로와 회원 모두 단합하고 합심해야 하겠습니다.
인구고령화로 인해 대한민국은 새로운 보건복지 정책이 움트고 있으며, 국민의 건강과 새로운 일자리 창출
을 실천하고자 정부의 의지가 크게 표출되고 있습니다, 방문물리치료, 치매극복, 장애인 건강권법, 발달재활
등의 복지정책이 대표적인 예라 할 수 있습니다. 이러한 독립적 업무정책에 부합될 수 있는 물리치료분야의
현대적이고 과학적인 근거마련이 점점 더 강하게 요구되는 시점이라 할 수 있습니다. 오늘의 학술대회는 신경
계와 근골격계를 대표하는 국내 최고의 유명 강사님들을 준비하였다고 자부합니다. 최신의 근거중심 학술정보
의 임상정보가 학계와 임상은 물론 보건의료 관련 전공자들에게 큰 도움이 되리라 믿어 의심치 않습니다. 대한
민국 물리치료의 무한 잠재력을 확인하시고, 오늘 함께 자리해주신 교수님과 연구자들도 우정을 나누고, 정보
를 공유하는 뜻깊은 하루가 되길 빌어마지 않습니다.
끝으로 본 학회의 "추계 학술대회준비"에 각고의 노력을 기울여주신 안덕현 준비위원장님과 이하 여러 임
원, 회원님들께 깊은 감사의 말씀을 전하며 모두의 건강을 기원합니다. 감사합니다.
2018년 10월 06일

한국전문물리치료학회장 김 기 송

학술대회 준비위원장 환영사
안녕하십니까?
한국전문물리치료학회 주관 2018년 추계학술대회 준비위원장을 맡은 인제대학교 물리치료학과 안덕현 교
수입니다. 먼저 이곳 경상남도 김해시까지 참석해 주신 임상 물리치료사 선생님, 임상 전문가, 교수님들 그리
고 한국전문물리치료학회 회원 여러분께 감사드립니다. 본 학회는 1994년 설립 이후 회원 여러분들의 적극적
인 참여와 임원진들의 헌신적인 노력 속에 지난 25년 동안 국내 물리치료분야의 학문적 발전을 도모하기 위해
지속적으로 학술지 발간을 통해서 연구 논문의 질을 향상시켰고, 국제 수준의 학술지를 발행할 수 있는 학회로
발전하기 위해 다양한 발전계획을 가지고 최선의 노력을 다하고 있습니다. 오늘의 추계학술대회 개최는 한국
전문물리치료학회의 대표적 학술 활동 중 하나로 젊은 물리치료사들과 임상가들에게 자신의 연구결과물들을
발표할 기회를 제공하고, 새로운 물리치료의 접근방법의 습득을 통해서 물리치료학문의 세대 간 전승과 소통
의 장으로서의 역할을 할 것이라 믿습니다.
이번 추계학술대회는 부산울산경남 지역에서 처음 열린다는 큰 의미가 있으며, 25년의 역사를 통해 새롭게
확장하려는 큰 시도입니다. 이번 학술대회의 주제는 근골격계와 신경계 물리치료 분야의 융합에 중점을 두고
준비하였습니다. 바쁘신 가운데도 흔쾌히 응해주신 연세대학교 권오윤 교수님과 전주대학교 김종만 교수님께
준비한 모두를 대신해서 감사를 드립니다. 오늘이 물리치료의 미래를 책임질 모든 청년 물리치료사들에게 물
리치료학에 대한 관점을 전환하는 기회가 되길 기대합니다. 특히 개업과 연관된 급변하고 있는 물리치료 영역
의 확대에 부응하는 귀중한 첫 걸음의 장소가 되기를 원합니다.
구술발표나 포스터를 준비해주신 모든 발표자들과 연구지도에 힘써주신 전국 모든 물리치료학과의 연구자
들께 감사를 드립니다. 마지막으로 오늘 이 장소에서 학술대회가 성공적으로 마무리될 수 있도록 함께 최선을
다해주신 인제대학교 물리치료학과 학부생 및 대학원생, 초록 심사 및 포스터 심사, 좌장, 심사위원으로 수고
해 주신 회장님 이하 임원진, 후원 기업의 관계자 분들께 진심으로 감사드립니다. 학회의 모든 회원들이 치료
의 전문가로서 다양한 역량을 갖추고 경쟁력 있는 연구자로 성장하여, 우리나라뿐만 아니라 궁극적으로 세계
인의 행복과 건강 증진을 위해 더 많이 기여할 수 있기를 기원합니다. 그래서 세상의 빛과 소금의 역할을 할
수 있는 저와 여러분이 되어야 합니다. 감사합니다.
2018년 10월 6일

추계학술대회 준비위원장 안 덕 현

한국전문물리치료학회

2018 추계종합학술대회
․ 일시 : 2018년 10월 6일(토) 09:30∼17:00
․ 장소 : 인제대학교 장영실관 대강당
․ 주최 : 한국전문물리치료학회
․ 주관 : 인제대학교 물리치료학과
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장소

담당자
하성민

구연 발표: 임상가
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안덕현

구연발표: 학부생

장영실관 102호

최봉삼

11:00∼12:00
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12:00∼13:00
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13:00∼14:00
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장영실관
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신경계 전문 물리치료

인정관 212호

안덕현
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CONTENTS
․ 구연 발표
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01

The Effects of Four-week Pressure Biofeedback Training for Selective
Activation of the Infraspinatus on Shoulder Proprioception and
Muscle Activity Patterns in Social Baseball Players

03

Il-young Yu; Jae-seop Oh

02

Effects of the Abdominal Drawing-in Maneuver Using Pressure Biofeedback
Unit on Medial-lateral Hamstring Muscles Activities and Transverse
Pelvic Rotation during Knee Flexion with Tibial Rotation in Prone

04

Min-joo Ko; Jae-seop Oh

03

Effect of Fall Mechanics on Hip Impact Force during a Fall on the Ground from
Standing Height: A Preliminary Study

05

Ki-taek Lim; Woochol Joseph Choi

<Student>

04

The Effect of Jumping Exercise in Unstable Surface for 4 Weeks on Strength,
Mechanical Properties of Muscles, and Balance in Ankle Instability

06

Ye-Rim Jeong; Tae-Lim Yoon

05

Comparison of the Range of Pelvic Tilt between the Bed
Sleepers and the Floor Sleepers

07

Yoobin Kim; Jusik Park; Jiyoung Park; Suyeon Jung; Kwanghee Joe; Jangwhon Yoon

․ 포스터 발표
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Inter- and Intra-rater Reliability of Navicular Drop Tests

11

So-Yeon Kim; Jung-Eun Yoo; Da-Hyun Woo; Bo-Young Jung; Bo-Ram Choi

02

Comparison of Hamstring Muscle Activity between Subjects with
Normal and Shortened Hamstrings during Plank Exercise

12

Hee-Won Ryu; Young-Hoon Seo; Ji-Yeon Seong; Jeong-Im Hwang; Bo-Ram Choi

03

Effective Training for Performance of Self-checked Home Exercise in
Parkinson’s Disease Patients

13

Jin-hong Kim; Bo-Ram Choi

04

Intra- and Inter-rater Reliability of Novel Balance Measurement Equipment

14

Jin-hong Kim; Bo-Ram Choi

05

Effects of Various Plank Exercises on Core Muscle and Hamstring Activity

15

Yoon-A Park; Eun-Jin Kim; Ha-Yeon Cha; Bo-Ram Choi

06

The Effect of Various Postures with Wearing Smart Phone Ring on
Wrist Angle during Portrait and Landscape Mode
Sung-yoon Jo; Min-ji Kim; So-young Park; Yun-jeong Seo; Jeong-eun Lee; Tae-lim Yoon

16

07

Effects of Taping and Deep Friction Massage on Strength, Pain, Function,
and Wrist Extensor Muscle Activity in Patients with Tennis Elbow

17

Jeong-hoon Lee; Eui-ryong Kim; Jae-seop Oh

08

Effect of Isometric Hip Abduction Using a Resistance Band Alters the Activation
of the Gluteus Maximus, Hamstring, and Erector Spinae Muscles during
Prone Hip Extension with Knee Flexion

18

Hyo-seong An; In-sook Kim; Jae-seop Oh

09

The Effects of Sling Exercises on Gluteal Muscle Strength and Gait Velocity in
Those with History of Chronic Low Back Pain

19

Nam-Goo Kang; Soo-Young Kim; Jae-Seop Oh

10

Effects of Indirect Pelvic Floor Muscle Activation Exercise Using a
Pressure Biofeedback Unit on Trunk Muscle Activity in Sitting Position

20

Eun-joo Jung; Se-il Oh; Jae-Seop Oh

11

Effects of the Abdominal Draw-in Maneuver and the Trunk Rotation Resistance
Exercise on Pelvic Tilt during Double Leg Lowering and Pressure-Pain
Threshold in Patients with Chronic Low Back Pain

21

Dae-hyun Kim; Tae-ho Kim

12

Effect of Mask-type Brace for Forward Head Posture on Neck Muscle
Activity and Kinematics: Preliminary Study

22

Jihyun Lee; Taelim Yoon

13

Which Resistance Intensity Should be Used to Target the
Gluteus Maximus? Surface Electromyographic Assessment

23

Ah-reum Oh; Min-Hyeok Kang; Seung-Hwa Baek

14

The Effect of External Pelvic Compression on Shoulder and Lumbopelvic Muscle
sEMG and Strength of Trunk Extensor during Push Up Plus and Deadlift Exercise

24

Tian-zong Huang; Suhn-yeop Kim

15

Effects of Crossed Legs Sitting on Vertebral Angle, Chest Wall Mobility,
Pulmonary Function, and Respiratory Muscle Activity: Preliminar Study

25

Hee-eun Ahn

16

The Effects of Scapula Repositioning on Biceps Strength in
Patients with Rotator Cuff Repair

26

Won-jeong Jeong; Jae-hong Choi; Jae-Seop Oh

17

The Effects of Gyrotonic® Exercise and Trunk Stability Exercise on
Muscle Activation and Lumbar Stability for Chronic Low Back Pain

27

Hye-ran Seo; Tae-ho Kim

18

Effects of Abdominal Drawing-in Maneuver with Pressure Biofeedback,
Foam-Roller and Quadruped on Lumbopelvic Muscle Activities and
Stability in Lumbar Rotation Syndrome

28

Dong-hyun Kim; Tae-ho Kim

19

The Effects of Balance and Gait Function on Quality of Life of Stroke Patients

29

Jin Park; Tae-ho Kim

20

Effects of Exercise Program on Pain, Functional Level and Posture Characteristics
for Professional Orchestra High String Musicians with Shoulder Pain: Case Series
Hye-won Shin; Suhn-yeop Kim

30

21

Modified Training Method Focusing on Gluteus Maximus Using a Elastic Band

31

Chulhoon Choi; Kyoung-hee Noh; Jiwon Kim

22
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32
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23
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35
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26
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Impairment Scale in Patients with Stroke

36
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Jae-ill Choi; Eunhee Park; Tae-du Jung

27

Differences in Physical Examination Outcomes between Motion Restricted
and Painful Groups in Patients with Sacroiliac Joint Dysfunction

37

Hyeong-seok Oh; Ji-yul Ha; Jun-seok Kim

28

Acute Effects of Submaximal Isometric Contraction on Muscle Activity
and Functional Performance

38

Ye-chan Kim; Dan-bi Yu; Kyeong-ju Kim; Da-som Oh;
Jung-hoon Ahn; Bong-sam Choi; Woo-taek Lim

29

The Short-term Effects of Hamstring Eccentric Exercise and
Static Stretching on Trunk forward Bending

39

Taeeun Kim; Boram Choi

30

The Effect of Primitive Reflex Facillitation on Premature Neonate

40

Sang-hoon Lee; Won-gyu Yoo

31

The Rehabilitation Effects of a 360-degree Virtual Reality Video on the
Autonomic Nervous System of Subjects Experiencing Visual Vertigo

41

Chung-yoo Kim; Jong-ho Kang

32

Effects of Lumbar Exercise Performed with Real Voice-based Auditory Feedback
on a Patient with Low Back Pain due to Flat Back

42

Won-gyu Yoo

33

Effect of a Self-Rehabilitation Video Exercise (SAVE) Program on Functional
Outcome in Patients with Central Nervous System Disorders

43

Bi-Ang Park; Jae-ill Choi; Sang-in Jung; Eunhee Park; Tae-du Jung

34

Comparison of Inner and Outer Plantar Flexor Muscle Activities in
People with Flat Feet during Two Types of Heel Raise Exercise
Hui-won Jung; Won-gyu Yoo

44

35

The Effect of a Newly Designed Orthotic Hip Adjuster on Hip Joint
Angle, Gait Factors, and the Alignment of Lower Limbs

45

Dae-Geon Seo; Su-Bin Park; Ye-Jin Ryu; Yeo-Gyeong Woo; Hee-Bin An;
Bo-Young An; Seung-Chul Chon

36

Changes in Muscle Stiffness, Elasticity, and Relaxation Time of
Quadriceps due to Hot and Ice Pack

46

Jeong-seok Oh; Hyoung-joo Yoo; Yu-jeong Lee; Dae-sung Park

37

Accuracy Comparison of Temporal-spatial Gait Variables Measured
by the Microsoft Kinect 2 Sensor Directed Toward and
Oblique to the Movement Direction

47

Jisun Hwang; Eunjin Kim; Seonhong Hwang

38

Effects of Aging on Biomechanical Property of Soft Tissue around the
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PTK-18-01[PL-Clinician]

The Effects of Four-week Pressure Biofeedback Training for
Selective Activation of the Infraspinatus on Shoulder
Proprioception and Muscle Activity Patterns in
Social Baseball Players
Il-young Yu, M.Sc., P.T.1; Jae-seop Oh, Ph.D., P.T.2
1

Dept. of Rehabilitation Science, The Graduate School, Inje University
Dept. of Physical Therapy, College of Biomechanical Science and Engineering, Inje University

2

Infraspinatus weakness or fatigue decreases shoulder proprioception, which is essential for joint
stability during daily and sport activities. Therefore, motor control training is essential in rehabilitation
program. Biofeedback (BF) training is an effective method of promoting motor learning and control.
Pressure BF training in particular is an effective exercise to selectively activate the infraspinatus. The
purpose of this study was to investigate the effects of pressure BF on proprioception and muscle
activity patterns in shoulder joints of social baseball players. Thirty-two players with no symptoms
related to the shoulder joint participated in this study (BF group: 16; non-biofeedback (NBF) group: 16).
Proprioception was measured before and after the four-week intervention program using joint position
sense (JPS) error and force sense (FS) error. The active joint position matching test and force
reproduction test were measured to JPS error and FS error, respectively. The JPS error and FS error
were calculated as relative error (RE) and constant error (CE). The muscle activity patterns of
infraspinatus, posterior deltoid, supraspinatus, and middle deltoid were measured using surface
electromyography during arm elevations from 0° to 120°. JPS error was significantly decreased
post-intervention, when compared with pre-intervention, in both BF and NBF groups, regardless of RE
and CE. JPS error was significantly lower in the BF group than the NBF group (p<.05). However, the RE
in FS error was significantly decreased only in the BF group post-intervention and was lower than in the
NBF group (p<.05). The CE revealed no significant time-by-group interaction effect or main effect for
time. Muscle activity patterns, as well as infraspinatus and supraspinatus activity, were significantly
increased post-intervention compared with pre-intervention in the BF group and significantly higher than
in the NBF group (p<.05). Posterior deltoid and middle deltoid activity were significantly decreased
post-intervention compared with pre-intervention in the BF group and significantly lower than in the NBF
group (p<.05). In conclusion, both BF and NBF groups improved JPS, and the BF group showed
improvement in the FS with significant difference in muscle activity patterns during arm elevation. These
findings suggest that BF training is effective for improving proprioception and altering muscle activity
patterns of infraspinatus and other shoulder muscles. Thus the training is expected to improve dynamic
stability in the shoulder joint.
Key Words: Biofeedback training, Infraspinatus, Proprioception
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PTK-18-02[PL-Clinician]

Effects of the Abdominal Drawing-in Maneuver Using
Pressure Biofeedback Unit on Medial-lateral Hamstring
Muscles Activities and Transverse Pelvic Rotation during
Knee Flexion with Tibial Rotation in Prone
Min-joo Ko, M.Sc., P.T.1; Jae-seop Oh, Ph.D., P.T.2
1

Dept. of Rehabilitation Science, Graduate School, Inje University
Dept. of Physical Therapy, College of Biomedical Science and Engineering, Inje University

2

Altering the position of the tibia during knee flexion can aid in selective activation of the medial and
lateral hamstring muscle group to treat symptoms of knee osteoarthritis and hamstring injury. However,
the transverse pelvic rotation caused by tibial rotation has not been investigated. Another unknown
factor is whether application of an abdominal drawing-in maneuver (ADIM) would reduce the excessive
pelvic transverse rotation and selectively increase activities of the medial-lateral hamstring muscles
during knee flexion with an internal-external tibial rotation. This information could be useful for
preventing unwanted pelvic movement and for increasing the muscle activity of the target hamstring.
Fifteen women were recruited for this study. The muscle activities of the medial-lateral hamstring and
pelvic transverse rotation were measured with and without performing an ADIM during prone knee
flexion with tibial rotation. Surface electromyographic (EMG) activity was recorded from the medial-lateral
hamstring. The pelvic transverse rotation was measured using a smart-phonebased measurement tool.
Data were analyzed using one-way and two-way repeated ANOVA. The angle of pelvic transverse rotation
significantly increased during knee flexion with tibial internal-external rotation compared to a tibial
neutral position (p=0.000, p=0.000). The use of ADIM during prone knee flexion with internal-external
tibial rotation significantly decreased the angle of pelvic transverse rotation (p=0.000, p=0.000) and
significantly increased the muscle activities of the medial-lateral hamstrings (p=0.000, p=0.000). These
findings indicate that tibial rotation causes a pelvic transverse rotation during prone knee flexion with
tibial rotation. ADIM using a pressure biofeedback unit would decrease the unwanted pelvic transverse
rotation and facilitate the muscle activities of the target hamstring.
Key Words: Electromyography, Medial, Lateral hamstring, Kinematics, Pelvic transverse rotation angle
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Effect of Fall Mechanics on Hip Impact Force during a
Fall on the Ground from Standing Height:
A Preliminary Study
Ki-taek Lim, B.H.Sc., P.T.1,2; Woochol Joseph Choi, Ph.D., P.T.3
1
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Dept. of Physical Therapy, The Graduate School, Yonsei University
3
Dept. of Physical Therapy, College of Health Science, Yonsei University
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Risk of hip fracture is defined as a ratio of bone strength to hip impact force during a fall. While
clinical measures are available to estimate the bone strength, no clinical measures are available to
determine the hip impact force. The purpose of this study was to develop a tool that helps determine
the hip impact force based on anthropometric measurements and/or fall mechanics. As a first step, we
conducted falling experiments with humans and used a mathematical model to determine hip impact
force. We then examined how the hip impact force was affected by fall mechanics. Twenty subjects
self-initiated their falls on a mat. Trials were acquired with three initial fall directions: forward, sideways,
and backward. Trials were also acquired with three knee positions: a. the landing-side knee contacted
the contralateral knee (“knee together”), b. the landing-side knee contacted the mat (“knee on the mat”),
c. neither the contralateral knee nor the mat was contacted by the landing-side knee (“free knee”).
During falls, total vertical force was measured from a force plate placed under the mat, and depression
of the mat was measured from a motion capture system. Outcome variables included body stiffness (kb

  
, where kt=total stiffness, kb=body stiffness, km=mat stiffness, m=effective mass, v=impact
= 
   
 ). ANOVA was used to test whether
velocity, and F=total vertical force) and hip impact force (   

the outcome variables were associated with fall conditions. Hip impact force ranged from 1.7 to 11.7 kN.
Body stiffness was not associated with knee condition (F=2.21, p=0.136) nor with fall direction (F=3.14,
p=0.079). Hip impact force was associated with knee condition (F=4.68, p=0.024), but not with fall
direction (F=0.20, p=0.71). On average, hip impact force was 15% greater in “free knee” than in “knee on
the mat” (4.0 versus 3.4 kN). Furthermore, there was no gender differences in body stiffness and hip
impact force (F=0.43, p=0.52; F=0.22, p=0.65, respectively). Our preliminary results present the
magnitudes of hip impact force when humans fall on the ground. Our results also suggest that these
forces decrease up to 13%, depending on how they land on the ground. Additional analyses/studies are
guaranteed to determine the hip impact force based on anthropometric data and/or fall mechanics.
Key Words: Hip fracture, Older adults, Hip impact force
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PTK-18-04[PL-Student]

The Effect of Jumping Exercise in Unstable Surface for
4 Weeks on Strength, Mechanical Properties of
Muscles, and Balance in Ankle Instability
Ye-Rim Jeong; Tae-Lim Yoon, Ph.D. PT.
Dept. of Physical Therapy, College of Health & Medical Science, Cheongju University

Ankle instability is a complex injury caused by mechanical and functional side effects after ankle
sprain. Jumping exercise has been reported to have a benefit of enhancing the function of patients with
ankle instability. There are many ways to jump, including a single leg jump. The purpose of this study
is to investigate the effect of jumping exercise with the stable and unstable surface on strength,
mechanical properties of lower extremity muscles, and balance in ankle instability. 26 women with ankles
instability, rated at 25 or less on the Cumberland Ankle Instability Tool (CAIT), were recruited. They were
randomly divided into stable (n=13) and unstable jumping group (n=13). Muscle strength, mechanical
properties of muscles, and balance were measured by using handheld dynamometer, Myotonometer, and
I-balance. After baseline test, each group performs 4 wks (3 times/week) of jumping exercise programs
(warm-up & cool down, traditional exercises, and jumping exercises) on the stable or unstable surface.
After the 4 wks of jumping exercise programs, the measurements were repeated as a post-test. The
data were analyzed by using Two-Way ANOVA (Analysis of variance) (p<0.05). In conclusion, Either stable
and unstable jumping exercise increased the strength of lower extremity muscles. However, jumping on
the unstable surface is preferred as muscle strength of the plantar flexor increases significantly for
improving the functional activities. Also, 4 wks of jumping exercise would be enough time to change the
mechanical properties of lower extremity muscles. In the balance evaluation, both stable and unstable
jumping exercise showed the improvement of balance ability. Particularly, the unstable jumping exercise
has more benefit for balancing in the various unstable environments. Therefore, We recommend using
the jumping exercise in unstable surface for strengthening the lower extremity muscles and improving
balance in individuals with ankle instability.
Key Words: Myotonometer, Static balance, Strengthening, Single leg jump
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PTK-18-05[PL-Student]

Comparison of the Range of Pelvic Tilt between the
Bed Sleepers and the Floor Sleepers
Yoobin Kim, S.P.T.; Jusik Park, S.P.T.; Jiyoung Park, S.P.T.; Suyeon Jung, S.P.T.;
Kwanghee Joe, S.P.T.; Jangwhon Yoon, Ph.D., P.T.
Dept. of Physical Therapy, Hoseo University

The range of pelvic tilt is vary among people and it is the one of major contributors of the
musculoskeletal disorders including the lower back pain. The purpose of this study was to compare the
range of pelvic tilt (the range from maximal anterior tilit to maximal posterior tilt) between the bed
sleepers who slept more than half of his or her life on the bed and the floor sleepers. One hundred and
seven volunteers (61 female and 45 male college students) agreed to participate in measuring their
anterior and posterior pelvic tilt with the PALM in sitting and standing after answering a questions about
their medical and sleeping history. The range of pelvic tilt was greater in sitting (17.4°±6.6°) than in
standing (16.2°±6.4°) and it was greater in the females (18.0°±7.2° in sitting and 17.6°±6.4° in standing)
than in the males (16.6°±5.7° in sitting and 14.3°±5.9° in standing). The range of pelvic tilt was not
significantly different between the bed sleepers (16.6°±6.8° in sitting and 15.6°±6.7° in standing) and the
floor sleepers (18.1°±6.3° in sitting and 16.6°±6.1° in standing). The range of pelvic tilt has large interpersonal variability and it is important to understand its influencing factors to prevent the musculoskeletal disorders.
Key Words: Pelvic tile, Bed sleeper, Floor sleeper, Range of motion
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Inter- and Intra-rater Reliability of Navicular Drop Tests
So-Yeon Kim1; Jung-Eun Yoo1; Da-Hyun Woo1; Bo-Young Jung1; Bo-Ram Choi, Ph.D., P.T.2
1

Department of Physical Therapy, The Graduate School, Silla University, Republic of Korea
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2

Pes planus, or flat foot, causes lower limb malalignment and foot pain during walking or exercise.
Therefore, a highly reliable evaluation method to accurately diagnose flat feet is necessary. This study
investigated the intra-and inter-rater reliability of the navicular drop test in different postures. Forty
healthy volunteers performed the navicular drop test in three different combinations of nonweight-bearing and weight-bearing postures (standing/standing, sitting/sitting, and sitting/standing). Two
examiners alternately performed the measurements five times in each subject, and in each posture.
Significant differences in measurements were obtained among the three postures, with the highest
navicular drop being observed in the sitting/standing posture. Inter-rater reliability was high in the
sitting/standing and sitting/sitting postures. Intra-rater reliability was high in all three postures. In the
sitting/sitting and sitting/standing postures, large navicular drop values and high inter- and intra-rater
reliability were observed. Therefore, the sitting/standing and sitting/sitting postures are recommended
for use in navicular drop tests to diagnose flat feet.
Key Words: Navicular drop test, Inter-rater reliability, Intra-rater reliability
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PTK-18-02[PO-Student]

Comparison of Hamstring Muscle Activity between Subjects with
Normal and Shortened Hamstrings during Plank Exercise
Hee-Won Ryu; Young-Hoon Seo; Ji-Yeon Seong; Jeong-Im Hwang;
Bo-Ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Silla University

Plank exercise (PE) is an effective exercise to enhance lower back stability by strengthening the core
and lower limb muscles. However, in patients with a shortened hamstring (HAM) muscle, PE may cause
abnormal movement of the pelvis and lower back due to HAM hyperactivity. Therefore, the objective of
this study was to investigate the effects of PE on the core muscles and HAM in subjects with a
shortened HAM. Subjects were divided into a normal HAM group (NHG; 9 subjects) and a shortened HAM
group (SHG; 14 subjects). The activities of the erector spinae (ES), rectus abdominis (RA), external
oblique (EO), and HAM muscles were measured using surface electromyography. The results showed that
RA, EO, and ES muscle activities were higher in the NHG than in the SHG; however, no significant
differences were detected. HAM activity was significantly higher in the SHG than in the NHG. In subjects
with a shortened HAM, PE may overactivate the HAM, adversely affecting the pelvis and lower back.
Therefore, it is recommended that such subjects avoid excessive PE.
Key Words: Plank exercise, Shortened hamstring, Electromyograph
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Effective Training for Performance of Self-checked Home
Exercise in Parkinson’s Disease Patients
Jin-hong Kim, Ph.D., P.T.1; Bo-Ram Choi, Ph.D., P.T.2
1

Dept. of Rehabilitation, Gil Medical Center, Gachon University
Dept. of Physical Therapy, College of Health and Welfare, Silla University

2

For the majority of patients with Parkinson’s disease, performance of self-checked home exercises is
recommended to prevent the falling accidents that can occur during outpatient treatment. However,
since self-checked home exercises are performed autonomously by patients without professional
management, their accuracy and efficiency can be compromised. The objective of this study was to
investigate the effects of providing regular training sessions to patients and caregivers, and of patient
self-monitoring of exercise performance, following the implementation of a self-checked exercise
program for patients with Parkinson’s disease. We provided regular training sessions for Parkinson’s
rehabilitation exercises for 14 subjects in the self-check home exercise (SHE) group and 12 in the
general exercise (GE) group who had been diagnosed with Parkinson's disease. Subjects who participated
in the 12-week self-checked home exercise program and self-checked exercise performance rate was
examined on a monthly basis. Scores on the 10-m walking test and timed up-and-go test were
significantly lower in the SHE group after completion of the exercise program than those of the GE
group; however, there was no significant difference in timed up-and-go test performance between the
groups. The functional reach test, sit-to-stand test, and Korean version of the modified Barthel index
scores of the SHE group were significantly higher following completion of the exercise program than
those of the GE group. These results suggest that self-checked home exercise programs, which facilitate
safe and consistent performance of exercises at home, can help patients with Parkinson’s disease.
Key Words: Outpatient treatment, Parkinson’s disease, Rehabilitation, Self-check home exercise
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Intra- and Inter-rater Reliability of Novel Balance
Measurement Equipment
Jin-hong Kim, Ph.D., P.T.1; Bo-Ram Choi, Ph.D., P.T.2
1
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2

BioRescue (RM Ingénierie, Marseille, France) is a platform with built-in sensors able to respond to any
fine motion. This device is able to assess dynamic and static balance when a test subject stands or sits
over the platform; it has been applied in many studies. Although previous studies have examined the
reliability of other balance measurement methods, little research has been conducted on the reliability of
equipment such as BioRescue. We examined the intra-rater and inter-rater reliability of this device.
Thirty-four healthy adults participated as subjects and two physical therapists participated as examiners
to determine intra- and inter-rater reliability. BioRescue was used to conduct measurements during
footprint (area and pressure), Romberg, and limit of stability tests. The footprint area and limit of
stability tests yielded intra- and inter-rater reliability ICC values above 0.60 in all directions. However, the
footprint pressure and Romberg tests yielded values below 0.60 in all directions. BioRescue is suitable
for balance assessment during footprint area and limit of stability testing.
Key Words: Balance, BioRescue, Limits of stability, Reliability.
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PTK-18-05[PO-Student]

Effects of Various Plank Exercises on Core Muscle
and Hamstring Activity
Yoon-A Park; Eun-Jin Kim; Ha-Yeon Cha; Bo-Ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Silla University

A typical plank exercise (PE) strengthens the core muscles, stabilizes the spinal column, and provides
stability around the pelvis and trunk when the trunk is aligned. However, because PEs require that the
hip joint be kept straight, they can activate the hamstring (HAM). Excessive HAM activation can induce
tightness, which may cause low back pain. Therefore, it is necessary to explore PE methods that can
minimize HAM activity while maximizing core muscle activity. This study included 30 healthy adults as
subjects. We measured the activity of the HAM and the erector spinae (ES), rectus abdominis (RA), and
external oblique (EO) muscles using surface electromyography during three PEs (typical PE, PE with
balance pad, and PE with sling). The RA, EO, and ES showed the highest muscular activity during PE with
balance pad and the lowest during sling use; however, the differences were not significant. The HAM
showed lower activity during PE with sling than during the other two PEs; however, these differences
were also not significant. Therefore, we conclude that none of the PEs examined in this study were able
to significantly reduce HAM activity while maximizing core muscle activity.
Key Words: Electromyography, Hamstring, Plank exercises, Balance pad, Sling
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The Effect of Various Postures with Wearing Smart Phone Ring on
Wrist Angle during Portrait and Landscape Mode
Sung-yoon Jo; Min-ji Kim; So-young Park; Yun-jeong Seo;
Jeong-eun Lee; Tae-lim Yoon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health & Medical Science, Cheongju University

Smartphones are the greatest impact on the daily life of modern people, and their usage rate is
continuously increasing as a daily necessity. The purpose of this study was to investigate the change in
the wrist angles while wearing a smartphone ring in the various postures (postures of sitting, prone and
side-lying) and portrait and landscape mode of a smartphone. After screening survey, 30 subjects
including 12 men and 18 women were participated with an average age of 19.53±0.97 years, height
167.03±8.75 cm and body weight 59.87±8.82 kg in this study. The effect of using the smartphone on
the angles of the wrist and the elbow joint was measured during a total of 12 conditions (2 mode
[portrait and landscape] × 3 postures [sitting, prone, and side-lying × using ergonomic device [with and
without the smartphone ring]). The angle measurements of wrist and elbow were performed with using
a three-dimensional motion analysis (MyoMotion). The subject was instructed to watch the video for 30
seconds for each posture and gave 15 seconds to change into next posture. The data were statistically
analyzed in two-way repeated ANOVA (p<0.05). Post-hoc test was performed when there was a
statistical difference. In the portrait mode, wrist extension was the largest in the sitting, and then closed
to neutral in prone and side-lying postures (p<0.05). Elbow flexion was significantly higher only in sitting
posture than other postures (p<0.05). In the landscape mode, wrist extension was the largest in the
sitting, and then closed to neutral in prone and side-lying postures (p<0.05). In addition, the wrist ulnar
deviation was larger in sitting than side-lying posture (p<0.05). The elbow flexion in sitting was higher
than the prone postures (p<0.05). However, the smartphone ring was not significantly different for all
wrist and elbow angles. This study suggests that using the smartphone in prone and side-lying postures
is probably more favorable posture than sitting posture to prevent improving the wrist extension, ulnar
deviation and elbow flexion when using the smartphone. Further studies need to find out the effect of
using a smartphone ring on muscle fatigue and activity.
Key Words: Musculoskeletal disorder, MyoMotion, Ulnar deviation
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Effects of Taping and Deep Friction Massage on Strength,
Pain, Function, and Wrist Extensor Muscle Activity in
Patients with Tennis Elbow
Jeong-hoon Lee, M.Sc., P.T.1; Eui-ryong Kim, Ph.D., P.T.1; Jae-seop Oh, Ph.D., P.T.2
1
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2
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Lateral epicondylitis, generally referred to as tennis elbow, is a common condition of the forearm.
Treatment typically includes specialized manual therapy, including deep friction massage (DFM), taping,
and Mill’s manipulation. The aim of this study was to evaluate changes in pain, function, strength, and
muscle activity following taping with DFM. We recruited 15 patients with tennis elbow. Pre- and
post-intervention measures included a visual analog scale (VAS) pain scores, the Patient-rated Tennis
Elbow Evaluation (PRTEE) questionnaire, pain-free grip strength (PFGS), wrist extensor strength (WES),
and wrist extensor electromyography (EMG). DFM and diamond taping were applied as the study
intervention. The differences between pre- and post-intervention outcome measures were analyzed
using two-way repeated-measures analysis of variance (ANOVA). A significant time-by-group interaction
was observed for the VAS, PRTEE scores, PFGS, WES, and EMG. A post hoc paired t-test showed that
pain, function, and strength improved significantly post-intervention in the group treated with taping and
DFM. The VAS and PRTEE scores significantly decreased, and PFGS, WES, and EMG significantly
increased in both groups post-intervention. Our findings demonstrated that taping with DFM can be an
effective strategy for decreasing pain, improving function, and increasing strength and muscle activation
in patients with lateral epicondylitis.
Key Words: Tennis elbow, Lateral epicondylitis, Deep friction massage, Taping, Strength
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Effect of Isometric Hip Abduction Using a Resistance Band Alters
the Activation of the Gluteus Maximus, Hamstring, and Erector
Spinae Muscles during Prone Hip Extension with Knee Flexion
Hyo-seong An, B.H.Sc., P.T.1; In-sook Kim, B.H.Sc. P.T.1; Jae-seop Oh, Ph.D., P.T.2
1

Dept. of Physical Therapy, The Graduate School, Inje University
Dept. of Physical Therapy, College of Biomedical Science and Engineering, Inje University

2

Prone hip extension with knee flexion (PHEKF) is commonly known as a strengthening exercise for
the gluteus maximus (GM). However, GM activity is affected not only by hip abduction position but also
by abduction contraction. The purpose of this study was to investigate the effects of applying isometric
hip abduction according to abduction position on the electromyography (EMG) amplitude of the GM,
hamstring (HAM), and erector spinae (ES) muscles during PHEKF. Fifteen healthy female subjects were
recruited for this study. Surface EMG signals were recorded for the GM, HAM, and ES during PHEKF in
3 conditions: (1) hip abduction at 0°; (2) hip abduction at 30°; and (3) hip abduction at 30° with
Thera-Band. The results revealed significantly different GM amplitudes during PHEKF across the 3
conditions (p<0.001). Post-hoc comparison revealed greatest GM amplitude in hip abduction at 30° with
Thera-Band, followed by the 30° and 0° positions (mean±SD: 54.41±12.76, 39.33±13.29, and 28.93±12.04
% MVIC, respectively). In addition, ES activity during PHEKF was significantly different between hip
abduction at 0° and at 30° with Thera-Band (p=0.001), and ES EMG amplitude was greatest in the 30°
with Thera-Band condition. Contrastingly, HAM amplitude showed no significant difference between all 3
conditions (p>0.001). These results indicate that GM activity was significantly increased in hip abduction
at 30° with Thera-Band. PHEKF in the 30° position with isometric hip abduction can be recommended as
an effective way to activate the GM muscle in healthy women.
Key Words: Isometric hip abduction, Prone hip extension with knee flexion, Gluteus maximus,
Hamstring, Erector spinae
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The Effects of Sling Exercises on Gluteal Muscle Strength and Gait
Velocity in Those with History of Chronic Low Back Pain
Nam-Goo Kang, B.H.Sc., P.T.1; Soo-Young Kim, Ph.D., P.T.1; Jae-Seop Oh, Ph.D., P.T.2
1
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Gluteal muscle weakness or hip contraction dysfunction can lead to low back pain. The gluteus
maximus (Gmax) and the gluteus medius (Gmed) contribute extensively to weight bearing movement by
assisting in stabilizing the lumbo-pelvic complex. Gluteal weakness and hip dysfunction have strongly
correlated with chronic low back pain with middle aged woman. During activatted Gmed are important
for posture, balance, and independent gait. Despite the well-established link between chronic low back
pain and gluteal muscle weakness, there is little research available on direct exercise interventions. One
such exercise intervention is a sling exercise. Sling exercises support and suspend the pelvis and hip
joint without pain, normalize muscle response patterns, retrain muscle motor units, and improve
damaged postural alignment. Whether sling exercises can be used to increase gluteal muscle strength in
those with chronic low back pain has not yet been studied. We recruited sixteen woman with a history
of chronic low back pain. Participant pain intensity was measured using visual analogue pain scale.
Disability was measured using the Korean Oswestry Disability Index. A force measurement device used
to collect data on gluteal muscle strength. Participants walked for five minutes at a preferred walking
speed on a treadmill to determine the average walking speed during gait. Two hip sling exercises were
examined in this study for a four-week study. The exercises were performed on each leg (starting with
the dominant side first begin) and then the carried out under two conditions of the gluteal muscles
(Gmax, Gmed). Pain intensity and disability decreased after sling exercises. Significant differences were
seen in the hip abductor strength and gait velocity (p<0.05). No significant differences were seen in the
hip extensor strength (p>0.05). These results show that hip abductor strength was significantly different
between before and after sling exercise. Therefore, sling exercises may be effective for stability during
the gait pattern and may be recommended to improve the gluteal strength and lumbo-pelvic stability for
those with chronic low back pain.
Key Words: Chronic low back pain, Gluteus muscle weakness, Gait velocity, Sling-exercise
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Effects of Indirect Pelvic Floor Muscle Activation Exercise Using
a Pressure Biofeedback Unit on Trunk Muscle Activity
in Sitting Position
Eun-joo Jung, M.Sc.1; Se-il Oh, B.H.Sc, P.T.2; Jae-Seop Oh, Ph.D., P.T.3
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2
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3
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Pelvic floor muscle (PFM) exercise is an effective intervention method for reducing urinary
incontinence. The PFM exercises maintain trunk stability by improving intra-abdominal pressure (IAP)
through co-contraction with the transverse abdominis (TrA), multifidus (MF), and diaphragm muscles. No
experimental studies have examined the effects of trunk muscle activity on contraction of the PFMs in
a sitting position using an indirect pressure biofeedback unit (PBU). The purpose of this study was to
investigate the effect of indirect PFM activation using a PBU on trunk muscle activity in a sitting
position. A total of 15 healthy female subjects were recruited. Surface electromyography (EMG) was used
to measure TrA/internal abdominal oblique (IO), MF, external abdominal oblique (EO), and rectus
abdominis (RA) activity during PFM activation. EMG was used to measure trunk muscle activity under
three conditions: before exercise, immediately after exercise, and 10min after exercise. The mean value
of trunk muscle activity under each of the three conditions was analyzed using a one-way repeated
ANOVA. A post-hoc test was used to compare significant differences between each set of conditions.
Significant increases in muscle activity (% MVIC) of the TrA/IO, MF, EO, and RA were observed
immediately after indirect PFM activation exercise (p<0.001). Significant increases were also observed in
TrA/IO and MF muscle activity 10 min after the PFM activation. Indirect PFM activation in a sitting
position using a PBU may be beneficial for increasing stabilization of the trunk and PFMs, specifically the
TrA/IO muscles.
Key Words: Pelvic floor muscle, Pressure biofeedback unit, Trunk muscle, Muscle activity
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Effects of the Abdominal Draw-in Maneuver and the Trunk
Rotation Resistance Exercise on Pelvic Tilt during
Double Leg Lowering and Pressure-Pain Threshold in
Patients with Chronic Low Back Pain
Dae-hyun Kim, M.Sc., P.T.; Tae-ho Kim, Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, Daegu University

The purpose of this study was to compare the effects of the abdominal draw-in maneuver (ADIM) and
the trunk rotation resistance exercise (TRRE) on pelvic anterior tilt during double leg lowering (DLL) and
on the pressure-pain threshold (PPT) in patients with chronic low back pain (CLBP). Twenty subjects
were randomly divided into an ADIM group (n=15) and a TRRE group (n=15). The pelvic anterior tilt angle
during DLL and the PPT were measured. The ADIM using visual bio feedback and the TRRE were then
performed for 30 minutes and measurements were repeated. Both groups showed a significantly
decreased pelvic anterior tilt angle after performing the exercises (p<0.05). The PPT was significantly
increased in the ADIM group (p<0.05). Both exercises appear beneficial for decreasing the pelvic anterior
tilt angle during the DDL test in patients undergoing treatment for CLBP. The PPT increased significantly
in the ADIM group only. Therefore, although both exercises can help patients with CLBP decrease their
pelvic tilt angle, pain reduction was only seen in the ADIM group. It is recommended that CLBP patients
use the ADIM for short periods of time to learn pelvic tilt control and reduce pain in early rehabilitation.
Key Words: Abdominal draw-in maneuver, Trunk rotation resistance exercises, Double leg lowering,
Pelvic tilt
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Effect of Mask-type Brace for Forward Head Posture
on Neck Muscle Activity and Kinematics: Preliminary Study
Jihyun Lee, Ph.D., P.T.1; Taelim Yoon, Ph.D., P.T.2
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The purpose of this study is to investigate the effect of mask-type brace for forward head posture on
neck muscle activity and kinematics during typing the keyboard of a computer and texting with a
smartphone. We recruited 4 healthy subjects in this study. Subjects were instructed to sit in a chair with
backrest and performed typing the keyboard of computer and texting the smartphone for 15 minutes
with and without applying the newly designed mask type brace. During the tasks, surface
electromyography was used to detect the changes in the muscle activity of bilateral sternocleidomastoid
(SCM) and cervical erector spinae (CES). Also, two-dimensional video analysis was used to identify the
kinematics of neck and trunk. KruskalWallis test was used to compare the muscle activity of bilateral
SCM and CES and the kinematics of neck and trunk with and without applying the newly designed mask
type brace between during typing and texting tasks There was a significant decrease of muscle activity
in right CES (p<0.05) between applying the newly designed mask type brace during the typing and
texting tasks. No significant muscle activity differences were seen in other muscles. Also, there were no
significant differences in the kinematics of neck and trunk. Based on these results, the newly designed
mask type brace would affect on the neck muscle activities Although there is a limit to the lack of
validity of results due to insufficient power. Therefore, further research with more power is necessary.
Key Words: Electromyography, Orthosis, Turtle neck
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Which Resistance Intensity Should be Used to Target the Gluteus
Maximus? Surface Electromyographic Assessment
Ah-reum Oh, M.Sc., P.T.; Min-Hyeok Kang, Ph.D., P.T.; Seung-Hwa Baek, B.H.Sc., P.T.
Dept. of Physical Therapy, The Graduate School, Inje University, Gimhae, South Korea

The gluteus maximus muscle plays a particularly important role in producing primary extension torque
and dynamic stability of the hip joint. Selective activation of gluteus maximus muscle is important in
rehabilitation. Previous studies have reported that effects of various hip position during the extension
exercises for strengthen the gluteus maximus. However, the factors for strengthen the muscles, not only
the methods of exercise but also resistance intensity of the hip exercise can be considered important.
To investigate the muscle activities of gluteus maximus (GMAX), hamstring (HAM) and erector spinea
(ES), and muscle activity ratios of GAMX to ES and GMAX to HAM according to resistance intensity.
Repeated measures design in which muscle activities data were collected from subjects under three
resistance intensity conditions. Outpatient clinic twelve healthy women with no hip, low back, or lower
extremity pain were participated. Measured the maximal force during prone hip extension (PHE),
performed the PHE at three different target resistance intensity. Measured the muscle activity of ES,
GMAX, and HAM and calculated the muscle activity ratio of GMAX/ES and GMAX/HAM. Surface
electromyography (EMG) was used to measure the activity of the GMAX, HAM and ES and GMAX to ES
activity ratio and GMAX to HAM activity ratio. The activities of GMAX and HAM were significantly
increased as the resistance intensity increased regardless of prone hip extension exercises (p<0.05). The
GMAX to ES activity ratios were increased significantly with increasing the resistance intensity and it was
found that the ratios were significantly increased at the high intensity compared to low and medium
intensity (p<0.05). The GMAX to HAM activity ratios were increased significantly with increasing the
resistance intensity and it was found that the ratios were significantly increased at the high intensity
compared to low and medium intensity (p<0.05). Our results suggest that it is recommended that prone
hip extension exercises be performed at high intensity rather than low or medium intensity with
appropriate resistance intensity to selectively activate GMAX.
Key Words: Gluteus maximus, Prone hip extension exercises, Resistance intensity
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The Effect of External Pelvic Compression on Shoulder and
Lumbopelvic Muscle sEMG and Strength of Trunk Extensor
during Push Up Plus and Deadlift Exercise
Tian-zong Huang, B.H.Sc.1; Suhn-yeop Kim, P.T., Ph.D.2
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Lumbopelvic stability is highly important for exercise therapy for patients with low back pain and
shoulder dysfunction. It can be attained using a pelvic compression belt. Previous studies showed that
external pelvic compression (EPC) enhances form closure by reducing sacroiliac joint laxity and
selectively strengthens force closure and motor control by reducing the compensatory activity of the
stabilizer. In addition, when the pelvic compression belt was placed directly on the anterior superior iliac
spine, the laxity of the sacroiliac cephalic joint could be significantly reduced. This study aimed to
compare the effects of EPC on lumbopelvic and shoulder muscle surface electromyography (EMG)
activities during push-up plus (PUP) and deadlift (DL) exercise, trunk extensor strength during DL
exercise. Thirty-eight subjects (21 men and 17 women) volunteered to participate in this study. The
subjects were instructed to perform PUP and DL with and without the EPC. EMG data were collect from
serratus anterior (SA), pectoralis major (PM), erector spinae (ES), and multifidus (MF). Trunk extensor
strength were tested in DL exercise. The data were collected during 3 repetitions of all exercise and the
mean of root mean square was used for analysis. The EMG activities of the SA and PM were significantly
increased in PUP with pelvic compression as compared with PUP without pelvic compression (p<.05). In
DL exercise, a significant improvement in trunk extensor strength was observed during DL exercise with
pelvic compression (p<.05). The results of this study indicate that lumbopelvic stabilization reinforced
with external pelvic compression may be propitious to strengthen PUP in more-active SA and PM
muscles. Applying EPC can improve the trumk extensor strength during DL exercise. Our study shows
that EPC was beneficial to improve the PUP and DL exercise efficiency.
Key Words: Deadlift, Electromyography, Pelvic compression, Push up plus
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PTK-18-15[PO-Clinician]

Effects of Crossed Legs Sitting on Vertebral Angle,
Chest Wall Mobility, Pulmonary Function, and Respiratory
Muscle Activity: Preliminar Study
Hee-eun Ahn, B.H.Sc., P.T.
Physical Therapy Section, Dept. of Rehabilitation Medicine, Cheongju Samsung Rehabilitation Hospital

It is thought sitting cross-legged may have a effect on sitting posture and function. Thus, the current
study objective was to identify whether or not this practice affects vertebral angle, chest wall mobility,
pulmonary function, and respiratory muscle activity. Thirty healthy subjects were recruited. Vertebral
angle, chest wall mobility, pulmonary function, and respiratory muscle activity were measured while the
subjects sat the correct posture and again with their legs crossed. Three-dimensional motion analysis
was used to determine the trunk and lumbar vertebral angles. Surface electromyography was employed
to measure sternocleidomastoid, rectus abdominis, and external and internal oblique abdominis. Tapeline
was utilized to evaluate chest wall mobility. Spirometrywas employed to determine the forced vital
capacity and forced expiratory volume in one second. The paired t-test was utilized to compare the
vertebral angles, chest wall mobility, pulmonary function, and respiratory muscle activity of the subjects
in the one group while

the correct posture and then their legs crossed. A significant increase and

decrease in the trunk and lumbar flexion angles in chest wall mobility and the activity of the right
external oblique, left internal oblique abdominis muscles was (p<0.05). However, the difference in
pulmonary function did not reach statistical significance.
Sitting cross-legged was shown to negatively impact on kyphotic posture. Changes in kyphotic posture
led to a decrease in chest wall mobility and respiratory muscle activity, although the difference in
pulmonary function between the groups was without statistical significance. Consequently, sitting
cross-legged is for with worsening kyphosisand decreased chest wall mobility.
Key Words: Crossed legs, Respiration, Muscle activity, Chest mobility
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The Effects of Scapula Repositioning on Biceps Strength in
Patients with Rotator Cuff Repair
Won-jeong Jeong, B.H.Sc., P.T.1; Jae-hong Choi, M.Sc., P.T.1; Jae-Seop Oh, Ph.D., P.T.2
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Patients with rotator cuff tears present with shoulder pain, loss of strength and altered scapular
kinematics. Scapular position significantly influences the strength of the shoulder muscle. The purpose
of this study was to examine the effects of scapular repositioning on the isometric biceps muscle
strength in elbow flexion and forearm supinated position. This study included 12 participants who
underwent arthroscopic rotator repair. The participants’ biceps muscle strength was measured in a
sitting posture with the elbow position at 90〫 flexion. Then, they completed 3 sub-maximal isometric
elbow flexion and forearm supination in each the scapula neutral position and reposition. Load cell was
used to measure the isometric muscle strength of the biceps in elbow flexion and forearm in the
supinated position. An independent t-test was used to compare the participants’ biceps strength in the
scapula neutral position and after it was repositioned. The biceps elbow flexion strength was significantly
different in the scapula repositioning than it was neutral position (p=0.049). However, no significant
differences were found in the biceps forearm supination strength (p>.05). Based on these results, the
scapula position may influence the biceps elbow flexion strength of patients who underwent rotator cuff
repair.
Key Words: Rotator cuff repair, Scapular repositioning, Biceps muscle strength
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The Effects of Gyrotonic® Exercise and Trunk Stability
Exercise on Muscle Activation and Lumbar Stability for
Chronic Low Back Pain
Hye-ran Seo, M.Sc., P.T.; Tae-ho Kim, Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, Daegu University

The Gyrotonic® Expansion System comprises three-dimensional spinal motion that not only improves
functional spinal motion, but also increases muscular strength and flexibility around the spine. The
purpose of this study is to demonstrate the clinical effect of Gyrotonic® Expansion System on patients
with chronic low back pain (CLBP) by comparing Gyrotonic® Expansion System exercise and trunk
stability exercise. The subjects of this study were 26 CLBP patients and randomly assigned to a
Gyrotonic® Expansion System group and a trunk stability exercise group. Each group performed the
exercise 3 times a week for 4 weeks. All subjects had before and after exercise that measured the pain
using Visual Analogue Scale (VAS) and Oswestry Disability Index (ODI), and the muscles activity using
surface electromyography (sEMG) of the erector spinae (ES), rectus abdominis (RA), external oblique (EO),
and internal oblique (IO). Lumbar stability was measured using 3D spine tester (3D Newton). In the
Gyrotonic® Expansion System group, muscle activity of ES and EO muscles were significantly increased
(p<.05). In the trunk stability exercise group, muscle activity of ES, EO and RA muscles were significantly
increased (p<.05). The differences between groups were not found in muscle activities. Both groups
showed a significant improvement in the VAS, ODI and lumbar stability, but no significant differences
were noted between groups. Gyrotonic® Expansion System and trunk stability exercise are encouraged
due to the effects on muscle activity, lumbar stability increase and pain decrease in patient with chronic
back pain. We suggests Gyrotonic® Expansion System as one of the effective exercise for the chronic
low back pain caused by spinal instability.
Key Words: Chronic low back pain, Gyrotonic® expansion system, Trunk stability exercise,
Electromyography, Lumbar stability
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Effects of Abdominal Drawing-in Maneuver with Pressure
Biofeedback, Foam-Roller and Quadruped on Lumbopelvic
Muscle Activities and Stability in Lumbar Rotation Syndrome
Dong-hyun Kim, M.Sc., P.T.; Tae-ho Kim, Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, Daegu University

Abdominal drawing-in maneuver (ADIM) exercise has been commonly applied in the clinical field to
recover lumbopelvic stability and normal movement. The purpose of this study was to identify the
effects of ADIM on the lumbopelvic rotation degree followed by single hip extension with three different
methods: pressure biofeedback unit, foam-roller, and quadruped. Thirty healthy adults volunteered, and
after drop-outs twenty five participated in this study. Their maximal isometric muscle strength was
measured with a surface electromyography. The lumbopelvic and trunk motions were recorded with a
three-dimensional motion analysis system and muscle activity of lumbopelvic region was measured using
the surface electromyography during single hip extension on quadruped. Wilcoxon Signed Rank test was
used to compare the changes between before and after each intervention. Kruskal-Wallis test was used
to compare the effects among three interventions. In the comparisons of before and after intervention,
the lumbopelvic rotation degree was significantly decreased (p<.05) in each group. The muscle activities
of external oblique, Lt. internal oblique and gluteus maximus were significantly increased (p<.05). The
muscle activities of erector spinae and biceps femoris were not significantly different (p>.05). The before
and after difference of Rt. internal oblique showed significant differences (p<.05): between the ADIM with
pressure biofeedback group and ADIM with foam-roller group, and between the ADIM with foam-roller
group and ADIM with quadruped group. These results indicate that all the three kinds of ADIM were
effective for recovering lumbopelvic stability. This study suggests that the more proper method of ADIM
should be applied to some patients depending on ability to maintain equilibrium and to control muscular
strength.
Key Words: Lumbar rotation, Gluteus maximus, Single hip extension, Motion analysis
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The Effects of Balance and Gait Function on
Quality of Life of Stroke Patients
Jin Park, M.Sc., P.T.,1; Tae-ho Kim, Ph.D., P.T.2
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Stroke patients have a lower quality of life than other people. In particular, reduced balance and gait
function, together with social isolation within the community, affects the quality of life. The purpose of
this study was to examine the effect of balance and gait function of stroke patients on their quality of
life. Twenty seven subjects participated in the experiment. Balance ability was assessed using a
SpaceBalance 3D and a Berg Balance Scale (BBS). Gait function was measured with a Biodex Gait Trainer
2 treadmill system. The quality of life of the subjects was assessed through the Stroke specific Quality
of Life Scale (SS-QOL). Correlation analysis between balance and quality of life showed that weight
bearing distribution and BBS are positive correlated with quality of life. In addition, gait speed, step
length of the paretic limb, and step length of the non-paretic limb were also found to be correlated with
quality of life. In conclusion, balance and gait function are important factors in the quality of life of
stroke patients. In order to provide clinical intervention with a focus on improving the quality of life of
stroke patients, from among the balance and gait function parameters, improvement in gait speed, and
step length of both the paretic and non-paretic sides should be considered.
Key Words: Balance, Gait, Quality of life, Stroke

29

한국전문물리치료학회 2018 추계종합학술대회

PTK-18-20[PO-Clinician]

Effects of Exercise Program on Pain, Functional Level and
Posture Characteristics for Professional Orchestra High
String Musicians with Shoulder Pain: Case Series
Hye-won Shin, B.H.Sc., P.T.1; Suhn-yeop Kim, Ph.D., PT.2
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High string instrument (violin, viola) players of professional orchestra are at high risk for developing
musculoskeletal problems. In particular, a higher prevalence of shoulder problems has been reported.
However, evidence of the effectiveness of therapeutic exercise for musicians with this condition is
lacking until now. The purpose of this case series study investigated the effect of a specific exercise
program on shoulder pain, dysfunction, and posture of professional orchestral high string musicians. Five
professional orchestral high string players with shoulder pain participated in this study. A six-week
specific exercise program focus on scapular stability for shoulder pain consisted of scapular muscle
exercise. Physical examinations for pain and dysfunction, posture were performed, were identified among
all subjects before starting the exercise program. The results revealed that shoulder pain decreased by
67.86% and the effect of pain on instrument play decreased by 63.33%. The shoulder pain and disability
index and the performance art modulequick disability of the arm, shoulder and hand scale decreased by
71.72% and 51.61% respectively. and moreover, the exercise program improved function and posture.
Based on these results, a specific exercise program for high string players was effective in managing
shoulder pain. This case series is intended to provide empirical data on the effectiveness of an exercise
program aimed at assessing the effect of exercise on pain, dysfunction, and posture of professional
orchestra musicians associated with specific instrument groups.
Key Words: High string player, Playing-related musculoskeletal disorders, Professional orchestra,
Shoulder pain
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Modified Training Method Focusing on Gluteus Maximus
Using a Elastic Band
Chulhoon Choi, B.H.Sc., P.T.1; Kyoung-hee Noh, Ph.D., P.T.2; Jiwon Kim, Ph.D., P.T.3
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The gluteus maximus is one of the most important muscles in flexing and extending the trunk, and
there are many training methods to concentrate on the muscle. However, faulty methods might lead to
decreased muscle activation of the gluteus maximus and might evoke the compensation of other
muscles, such as the elector spinae. The purpose of this study was to compare the muscle activities of
the gluteus maximus and elector spinae with and without using an elastic band on the distal thigh
during trunk forward bending and returning to standing motion. Ten healthy female subjects were
recruited for the study. The muscle activities of all of the subjects were measured during forward
bending and returning to standing motion; the activities measures were the standing phase (5s), forward
bending phase (5s), holding phase (5s), and returning to standing motion phase (5s). Then the muscle
activities of all of the subjects were remeasured using an elastic band on the distal thigh. During each
phase, the muscle activities were significantly different during activities with and without an elastic band.
The muscle activities were significantly increased when using an elastic band; during the trunk flexion
phase, the gluteus maximus was p=0.024, and, during the trunk extension phase, the gluteus maximus
was p=0.024. However, the muscle activities of the elector spinae had no significant differences during
any phase-with or without an elastic band use. The appliance of the elastic band may cause the hip
external rotator muscles to turn in advance, which might make the gluteus maximus muscle activate
better. Therefore, the modified trunk bending exercise using an elastic band might be utilized as a more
appropriate training method with the gluteus maximus.
Key Words: Gluteus maximus, Elector spinae, Elastic band, Trunk bending
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Effect of Wiper Exercise and External Rotation in Side-lying
with Slight Abduction on the Thickness and
Activity of the Infraspinatus
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Shoulder pain is the most frequent musculoskeletal problem in the activities of daily life. It may be
caused by instability of the shoulder complex. The purposes of this study were to investigate the effects
of shoulder external rotation exercise focused on the infraspinatus and to compare the infraspinatus
activity between two exercises; wiper exercise and external rotation exercise in side-lying (ERS). The
infraspinatus thickness during the wiper exercise was measured using sonography measurement.
Eighteen healthy subjects were recruited for this study. The subjects performed two types of shoulder
exercises; the wiper exercise and ERS, which were randomly arranged. Surface electromyography was
used to measure the muscle activity of the infraspinatus, posterior deltoid, and middle deltoid of the
dominant side. The sonography measurement was used to compare the changes of infraspinatus
thickness before and after the two exercises. To prevent the learning effect and carry-over effect, all
subjects were given enough resting time between the two exercises. Paired t-tests were used to
compare muscle activity within each exercise and the changes of infraspinatus thickness. A value of

p<.05 was considered to indicate statistically significants data. The muscle activity of infraspinatus was
significantly increased in wiper exercise compared with ERS. The muscle activity of the posterior deltoid
was significantly increased in ERS compared with the wiper exercise. No significant difference was seen
in the muscle activity of the middle deltoid between the two exercises. The changes of infraspinatus
thickness were significantly increased in the wiper exercise compared with ERS. Therefore, based on
these results, the wiper exercise can be recommended to strengthen the infraspinatus while minimizing
the posterior deltoid. This will lead to decreasing pain during functional activity and improving shoulder
complex motion and shoulder range of motion.
Key Words: External rotation exercise, Sonography, Infraspinatus, Wiper exercise

32

한국전문물리치료학회 2018 추계종합학술대회

PTK-18-23[PO-Clinician]

Effects of the Knee Flexion during Side-lying Hip Abduction
on the Muscle Activity and Onset Time of the Gluteus Medius
and Quadratus Lumborum
Dong-woo Kim, M.Sc., P.T.; Han-kyu Park, Ph.D., P.T.; Tae-ho Kim, Ph.D., P.T.
Dept. of Physical Therapy, College of Rehabilitation Science, Daegu University

Side-lying hip abduction (SHA) is principally used to reinforce gluteus medius (GM). The increase in
compensatory action of quadratus lumborum (QL) can lead to lateral pelvic rotation, resulting in lateral
impaired movement of the pelvis. Therefore, it is preferable to increase the muscle activity of GM while
decreasing the muscle activity of QL during SHA. However, it has not been investigated the effects of
knee flexion (KF) on selective activation of GM during SHA. The aim of this study was to compare the
effects of KF and knee extension (KE) during SHA on the muscle activity and its onset time of GM and
QL. 30 healthy young men were recruited and randomly divided into two groups: SHA with KF and SHA
with KE. The subjects performed SHA at three angles of abduction (25°, 35°, and 45°). Surface
electromyography was used to obtain data on the GM and QL. Any significant difference in muscle activity
between the two groups was assessed using a two-way repeated-measures analysis of variance. In
addition, the independent t-test was used to compare the relative onset time between the two groups.
The GM activity was not significantly different between the two groups during SHA. The QL activity
decreased significantly more in the KE group than in the KF group at the three angles of abduction
during SHA. The GM/QL activity ratio increased significantly more in the KE group than in the KF group
at three angles of abduction during SHA. Additionally, in the KE group during SHA, the GM activity onset
was earlier than the QL activity onset. On the contrary, in the KF group during SHA, the GM activity onset
was later than QL activity onset. These findings indicate that KE is more effective than KF in selectively
reinforcing GM during SHA by reducing the activity of QL and by firing GM earlier than QL.
Key Words: Side-lying hip abduction, Gluteus medius, Quadratus lumborum
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Effect of Water and Land Obstacle Training for Chronic Stroke
Patients to Improve Balance and Muscle Activation
Hyun-chul Hwang, M.Sc., P.T.1; Tae-ho Kim, Ph.D., P.T.2,3
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The purpose of this study was to investigate the effect of obstacle training in water and on land for
chronic stroke patients to improve their balance and muscle activation. Study participants comprised 30
patients diagnosed with a cerebral infarction or cerebral hemorrhage. They were divided into an
underwater group (n=15) and a land group. Groups carried out exercises three sessions per week, 30
minutes per session, for six weeks and also received general physical therapy. Prior to the experiment,
transmitters were used to examine the muscle activity of the affected side’s lower extremities.
BioRescue was used to measure their. Data was analyzed using independent and paired t-tests. The
experimental results are as follows. First, in the comparison of muscle activation before and after the
experiment, the rectus femoris, biceps femoris, tibialis anterior, and gastrocnemius were significantly
increased in the underwater group (p<.05). The biceps femoris and tibialis anterior were significantly
increased in the land group (p<.05); however, no significant difference was found for the rectus femoris
and gastrocnemius. Second, in the comparison of regarding the limit of stability before and after the
experiment, were significantly increased in the underwater group (p<.05). The distance for the nonaffected side, anterior, and posterior were significantly increased in the land group (p<.05), with no
significant difference found for the affected side. According to the study results, obstacle training in
water and on land for chronic stroke patients muscle activation and This study verified previous study
results and the clinical value of the therapeutic technique.
Key Words: Obstacle training, Balance, Muscle activation
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Effects of Visual Biofeedback on Supraspinatus Muscle Thickness
and Middle Deltoid Muscle Activity during Shoulder
Abduction using Real-Time Ultrasonographic Imaging
and Surface Electromyogram
Dong-Woo Lee, B.H.Sc., P.T.1; Tae-Ho Kim, Ph.D., P.T.2
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The purpose of this study was to determine the immediate effects of visual biofeedback on the
thickness of the supraspinatus muscle and activity of the middle deltoid muscle during shoulder
abduction, when using real-time ultrasonographic imaging and surface electromyogram. This study was
performed in healthy adult males. Seventeen subjects volunteered to participate in this study. Each
subject performed shoulder abduction from 30° to 60° on the scapular plane under three conditions, with
the thickness of the supraspinatus muscle being imaged using real-time ultrasonographic biofeedback
(SRUB), middle deltoid muscle activity being measured using surface electromyogram biofeedback (MsEB)
and without visual biofeedback. The sequence of shoulder abductions using visual biofeedback was
performed in a random order. Subjects were familiarized with the abduction for ten minutes before
performing each shoulder abduction using visual biofeedback. Fifteen minutes of rest time were allowed
between SRUB and MsEB shoulder abduction to avoid any learning or carry-over effects. Supraspinatus
muscle thickness was measured using ultrasonic diagnostic equipment. Middle deltoid and upper
trapezius muscle activity was measured using surface electromyogram. The activity value obtained for
the middle deltoid muscle was divided by the value obtained for supraspinatus muscle thickness to
calculate the middle deltoid muscle activity with respect to the change in supraspinatus muscle
thickness. The data were analyzed using one-way repeated analysis of variance. The results of this study
showed that there was a significant increase in supraspinatus muscle thickness during shoulder abduction
performed using SRUB and MsEB compared to that during shoulder abduction performed without visual
biofeedback. No significant differences were seen in the upper trapezius muscle activity during shoulder
abduction with and without visual biofeedback. However, the middle deltoid muscle activity was significantly decreased during MsEB shoulder abduction compared to that during shoulder abduction without
visual biofeedback. In addition, The middle deltoid muscle activity with respect to supraspinatus muscle
thickness change significantly decreased during shoulder abduction with SRUB and MsEB compared to that
during should abduction without visual biofeedback. The intraclass correlation coefficient of the intrarrater
examination showed a high level of reliability (value range from .97 to .99). The results of this study
suggest that both, SRUB and MsEB, can effectively decrease middle deltoid muscle activity and increase
supraspinatus muscle thickness during shoulder abduction. The results also suggested that visual
biofeedback using the SRUB and MsEB methods can be effectively used to strengthen the supraspinatus
muscle for rehabilitation when the supraspinatus muscle is damaged.
Key Words: Supraspinatus, Deltoid, Shoulder abduction, Visual biofeedback
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The Relationship between Berg Balance Scale and Trunk
Impairment Scale in Patients with Stroke
Sang-in Jung, Ph.D., P.T.1; Mi-ju Kim, B.H.Sc., P.T.1; Su-yeon Choi, B.H.Sc., P.T.1;
Eun-ji Jeong, B.H.Sc., P.T.1; Gyu-Hyang Park, B.H.Sc., P.T.1; Jae-ill Choi, B.H.Sc., P.T.1;
Eunhee Park, Ph.D., M.D.2,3; Tae-du Jung, Ph.D., M.D.2,3
1

Rehabilitation Therapy Unit, Dept. of Rehabilitation Medicine, Kyungpook National University Chilgok Hospital
2
Dept. of Rehabilitation Medicine, Kyungpook National University Hospital
3
Dept. of Rehabilitation Medicine, School of Medicine, Kyungpook National University

The Trunk Impairment Scale (TIS) have been commonly used to evaluate static and dynamic sitting
balance and trunk coordination in a sitting position of patients with stroke. However, the association
between the Berg Balance Scale (BBS) and the TIS after stroke was poorly reported. The purpose of this
study was to investigate the relationship between the TIS and the BBS in stroke patients. We enrolled
patients with ischemic and hemorrhagic stroke who received inpatient rehabilitation during the subacute
phase after their stroke onset. Nineteen patients participated and each participant was assessed at one
time by the total score of BBS and the total score of TIS at admission in Department of Rehabilitation
Medicine. In subgroup analysis, all subjects were divided into two groups according to the total score of
BBS; those with a low-risk group for fall (total BBS score≥45, n=9) and those with a high-risk group for
fall (total BBS score<45, n=10). Spearman’s correlation analysis was performed to assess the relationship
between BBS and TIS. In all patients, the TIS was positively correlated with the BBS (r=0.81, p<0.001). In
subgroup analysis, there was a significantly positive correlation between the TIS and the BBS in the
high-risk group for fall (r=0.79, p<0.001). However, there was no association between the TIS and the
BBS in the low-risk group for fall. We observed the positive correlation between total score of TIS and
total score of BBS in subacute stroke patients who had a high-risk for fall. The TIS as well as the BBS
appears to be a good assessment tool when evaluating a balance function in stroke patients.
Key Words: Berg balance scale, Trunk impairment scale, Stroke, Balance
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Differences in Physical Examination Outcomes between
Motion Restricted and Painful Groups
in Patients with Sacroiliac Joint Dysfunction
Hyeong-seok Oh, B.P.T., B.H.Sc., P.T.; Ji-yul Ha, B.P.T., B.H.Sc., P.T.;
Jun-seok Kim, Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, Inje University

Among sacroiliac joint (SIJ) special tests, motion palpation tests are commonly used to assess possible
SIJ motion dysfunction. Pain provocation tests attempt to assess whether or not the stressed structure
is a source of pain. However, pain and dysfunction are dissimilar concepts and should be differentiated
from each other in clinical practice. The purpose of this study was to compare differences in physical
examination outcomes (isometric gluteus maximus strength, hip internal-external rotation range of
motion (ROM), and visual analog scale (VAS) between motion-restricted and painful groups of patients
with sacroiliac joint dysfunction. Twenty patients between the ages of 18 and 55 participated. Four
motion palpation tests (Gillet, standing flexion, sitting flexion, and prone knee flexion) and five pain
provocation tests (compression, distraction, Gaenslen’s, thigh-thrust, and sacral-thrust) were used for
distinguishing subjects with SI joint dysfunction. Independent t-test analysis was used to compare
physical examination outcomes between the two groups after physical examination. The significance
level was set at α=.05. There was no significant difference in isometric gluteus maximus strength
between motion-restricted and painful groups. There was, however, a significant difference in internal
and external hip range of motion and VAS between the motion-restricted and painful groups. Based on
these results, the motion-restricted group had reduced hip rotation ROM compared to the painful group,
while the painful group had a higher VAS. Therefore, it is important for patients with sacroiliac joint
dysfunction to check for movement restriction or pain and to undergo appropriate SIJ special tests.
Key Words: Sacroiliac joint special test, Sacroiliac joint dysfunction, Motion palpation test, Pain
provocation test
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Acute Effects of Submaximal Isometric Contraction on Muscle
Activity and Functional Performance
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Exercise-induced muscle damages frequently occur in the lower limbs, particularly in the hamstring
muscles. Since the hamstrings have their own unique anatomical and contractile properties, each muscle
should be investigated separately. Previous studies have primarily been investigated on the magnitude
of muscle contraction when maximum voluntary isometric contraction (MVIC) occurred at different knee
angles. However, to the best of our knowledge, no studies have been investigated on the effects of
submaximal contraction. The purpose of this study were: 1) to compare the Electromyographic (EMG)
activities of the biceps femoris (BF), semitendinosus (ST), and semimembranosus (SM) during voluntary
isometric contraction (VIC) at different intensities and 2) to compare the functional aspects of the
hamstrings before and after submaximal isometric contraction of the muscles. Thirty-three subjects
included in this study had decreased hamstring flexibility and active knee extension (AKE) of <20°. The
contraction strengths in each group were set to 60% (P60) and 20% (P20) of the MVICs. For each VIC,
subjects were asked to perform it 5 times per 6 seconds. The muscle activities of the BF, ST, and SM
were measured with the EMG before and after performing vertical jumps. Significant differences among
the muscle activities of the BF, ST, and SM were observed between P60 and P20 (58.9±28.0 vs.
35.4±11.4, 61.8±16.0 vs. 44.9±20.1, and 60.4±19.5 vs. 40.4±16.2, respectively). Despite significant
decrements of vertical jump heights after voluntary isometric contraction in the P60 group (p<0.05), no
changes were observed in the P20 group (p>0.05). In the P60 group, all three muscles showed a
decrease in the range of 38.1% to 41.1% as compared with MVIC. On the other hand, the P20 group
showed a decrease in the range of 55.1% to 64.6%. The results indicate that hamstring muscle activities
are well preserved at low-intensity VIC. The P60 caused a decrease in hamstring function, while the P20
did not. Application of low-intensity isometric contraction would be an useful strategy to selectively
activate hamstring muscles among hip extensors and to stretch the muscles using a skill such as
proprioceptive neuromuscular facilitation stretching.
Key Words: Electromyography, Isometric contraction, Hamstring
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The Short-term Effects of Hamstring Eccentric Exercise and
Static Stretching on Trunk forward Bending
Taeeun Kim, B.H.Sc., P.T.; Boram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health and Welfare, Silla University

Trunk forward bending (TFB) is performed by flexing the lumbar spine and hips in a ratio of about 4:6.
In the early stage of TFB, the flexion of the lumbar spine exceeds that of the hips, but as the angle
increases, the amount of flexion of the hips becomes greater. Limitation of hip flexion caused by
tightened hamstrings leads to excessive lumbar flexion and lower back pain. If the tight hamstring is
stretched, the amount of TFB will be increased. Hamstring flexibility can be increased by performing
eccentric contraction exercises (ECEx). Since no study has examined whether hamstring ECEx increase
TFB. This study examined the short-term effect on TFB of ECEx applied to tightened hamstrings. Thirty
healthy men and women participated in the study. Thirty subjects were randomly allocated to either a
stretching or an ECEx group. The stretching group performed stretching using a towel in the supine
position, performing five sets of stretching for 30 seconds for each leg. The ECEx group exercised using
a resistance band in the supine position and performed five sets of 15 repetitions of the exercise for
each leg. To determine whether hamstrings were tight, active knee extension (AKE) and the degree of
hip flexion were measured. To check the amount of TFB, subjects performed the fingertip to floor (FTF)
test and modified Schober (mSchober) test, and the degree of TFB was measured. We used paired

t-tests to compare the groups before and after and independent t-tests to compare differences
between the two groups. The FTF test results decreased significantly (p<0.05) after the study in both
groups. The AKE of both legs increased significantly (p<0.05) in both groups. There was no significant
difference in the hip angles, mSchober test or degree of TFB in either group after the experiment. The
results of all tests did not differ significantly between the two groups at baseline or after the
experiment. The extensibility of the hamstrings and the amount of TFB increased in both groups after
the experiment. The differences between the two groups were not significant. But, ECE of hamstrings is
useful to lengthen the hamstrings and to increase TFB like stretching.
Key Words: Trunk forward bending, Tightened hamstring, Stretching, Eccentric contraction exercise
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The Effect of Primitive Reflex Facillitation on Premature Neonate
Sang-hoon Lee, M.Sc., P.T.; Won-gyu Yoo, Ph.D., P.T.
Dept. of Physical Therapy, College of Healthcare Medical Science and Engineering, Inje University

In recent years, various studies have reported that the most common causes for developmental delay
and neonatal death are prematurity and low birth weight. To promote growth and development in
premature infants, supplementary stimulation programs in neonatal intensive care units (NICUs) are
considered to be of great importance. This study aimed to analyze the effect of primitive reflex
facilitation (PRF) on weight in premature neonates. The present case study was conducted on a female
neonate delivered by cesarean section after 32 weeks of gestation. The birth weight of the neonate was
1,650 g, and the total intake of milk over the first 24 hours after birth was 140 cc. The study was
conducted for a period of 2 weeks. During the first week, traditional physical therapy was performed for
20 minutes each day. During the second week PRF was performed for 20 minutes each day. PRF
consisted of rooting reflex, sucking reflex, grasp reflex, and Babinski reflex. Both, traditional physical
therapy and PRF, were performed by the same physical therapist. The data were recorded by skilled
nurses every day. Changes in the oral intake, output, and weight of the neonate were assessed. Before
traditional physical therapy, oral intake, output, and body weight were 240 cc, 177 cc, and 1,650 g,
respectively. Before PRF, oral intake, output, and body weight were 294 cc, 180 cc, and 1,870 g,
respectively. Therefore, at the end of the first week, oral intake, output, and body weight were increased
by 40 cc, 13 cc, and 180 g, respectively. At the end of second week, oral intake, output, and body
weight were increased by 26 cc, 59 cc, and 220 g, respectively. This study showed that PRF resulted in
more weight gain compared to traditional physical therapy. Therefore, this study suggests that PRF is an
intervention that helps in the growth of premature neonates.
Key Words: Primitive reflex, Premature neonate, NICUs
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The Rehabilitation Effects of a 360-degree Virtual Reality
Video on the Autonomic Nervous System of Subjects
Experiencing Visual Vertigo
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Patients with visual vertigo experience dizziness when subjected to certain visual stimuli (e.g. walking
around a grocery store). Recently, virtual reality (VR) has been used effectively in the rehabilitation field.
Thus, the current study objective was to investigate the effects of a 360-degree VR video on the
autonomic nervous system of subjects experiencing visual vertigo and to contribute scientific-based data
to the existing literature. The 51 study participants were aged≥65 years, all of whom provided consent
to participate after being informed of the study objectives and methodology. The general information of
the subjects was recorded using a questionnaire and their experience to visual vertigo was ascertained,
after which they were divided into assigned to either visual vertigo experience group (n=30) or
non-visual vertigo experience group (n=21). They were also divided into VR video group and general
video group at random probability. The heart rate and heart rate variability of the subjects were
determined prior to their participation using pulsoximeter. Participants whose heart rate and heart rate
variability values were in the normal range met the criterion for inclusion in the study. All subjects
watched five minutes of video taken with a VR camera or a regular camera. After watching the video for
five minutes, heart rate and heart rate variability was once again measured to obtain values for
low-frequency (LF) and high-frequency (HF) components of the heart rate variability spectrum reflective
of sympathetic and parasympathetic activity, respectively, as well as heart rate. The results of the VR
and the general video groups were compared using an independent t-test and analyzed following the
subdivision of participants into those who experienced visual vertigo. The LF and HF values of subjects
who watched the VR video were statistically higher than those watched the general video in the group
that experienced visual vertigo. Autonomic nervous system is closely related to the vestibular system by
vestibule-autonomic pathway. High autonomic nervous system activity was identified in subjects with
visual vertigo after they watched a VR video. The implication is that effective optokinetic stimulation can
be obtained from watching VR videos for rehabilitation purposes.
Key Words: Autonomic nervous system, Virtual reality, Visual vertigo
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Effects of Lumbar Exercise Performed with Real Voice-based
Auditory Feedback on a Patient with Low Back Pain
due to Flat Back
Won-gyu Yoo, Ph.D., P.T.
Dept. of Physical Therapy, College of Healthcare Medical Science and Engineering, Inje University

Various types of feedback can provide patients with an incentive to exercise, as well as maximize the
effectiveness of exercises by guiding the patients appropriately in their performance. Methods that have
been used for feedback include mirrors and video (visual feedback), as well as therapist comments and
instructions (auditory feedback). In general, auditory feedback is more effective than visual feedback.
Although this type of exercise program is useful if the patient is not attending a clinic, it is insufficient
to treat chronic back pain. Additionally, many patients attend the hospital and work well with a therapist,
but do not perform the exercises at home. Thus, in the present study, changes in a patient with chronic
low back pain (LBP; due to flat back) were assessed in response to auditory, voice-based feedback
during exercise. The present case study describes a 42-year-old male with complaints of LBP pain due
to flat back. He had experienced continuous LBP for 3 years and an examination revealed that his pelvis
was tilted posteriorly. During the first session, the patient was prescribed 1 week of exercise. After the
2-week interval, the patient performed the exercises for 1 week to address back pain; the same exercise
program was performed but with the addition of auditory feedback. The voice-based feedback was in
the form of a recording of the verbal instructions provided during the initial consultation with the
therapist, as well instructions on the training exercises. Compared to the VAS score (5) for exercise in
the absence of auditory feedback, the score (3) following exercise with feedback was lower (the baseline
score was 6). Furthermore, the threshold pain (5.9 lbs) after exercise with feedback was higher than that
without (4.3 lbs; the baseline value was 4.0 lbs). Humans are sensitive to auditory feedback; therefore,
continuous auditory feedback might result in favorable behavioral modifications and promote effective
encoding of novel information. Feedback in the form of real voices differs greatly from the mechanical
cues that are now widespread in feedback devices. Moreover, recording devices are relatively
inexpensive and widely available; all recent cell phones have voice-recording functionality.
This research was supported by Basic Science Research Program through the National Research
Foundation of Korea (NRF) funded by the Ministry of Education (No. 2017R1D1A1B03035485).
Key Words: Auditory feedback, Flat back, Voice recording
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Effect of a Self-Rehabilitation Video Exercise (SAVE) Program
on Functional Outcome in Patients with
Central Nervous System Disorders
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This aim of the present study was to investigate the effect of a Self-Rehabilitation Video Exercise
(SAVE) program on functional outcome of patients who suffering from central nervous system (CNS)
disorders. The SAVE provides exercise program how to do proper postural alignment, stretching and
strengthening exercise in upper and lower extremities by their own using digital video in a mobile phone.
Forty-two patients who were diagnosed as CNS disorders (stroke, traumatic brain injury, spinal cord
injury) and admitted to Department of Rehabilitation Medicine. All participants were randomly divided into
two groups as follows: the intervention group and the control group. After inpatient physical and
occupational rehabilitation by therapist, patients in the intervention group performed additional training
by watching the SAVE program during 20 minutes per day for 4 weeks in a hospitalization period. In the
control group, the same amount of conventional self exercise program using verbal instruction and
demonstration was conducted as the intervention group. All participants were assessed before
intervention and immediately after intervention. The Berg Balance Scale (BBS), Modified Bathel Index
(MBI), and Beck Depression Inventory (BDI) were evaluated. The within-group improvement of functional
recovery was analyzed using the paired t-test for comparison before and after intervention. The change
values, defined by the change from baseline to post-intervention, were compared between the two
groups using student’s t-test. Patients within each group improved functional performance in BBS and
MBI (p<0.05) after intervention. The intervention group was significantly higher improvement in BDI at
post-intervention than at baseline (p<0.05), however, the control group was not improved in BDI.
Changes in BBS, MBI and BDI from baseline to post-intervention were significantly higher performance in
the intervention group than the control group (p<0.05). The results of the present study suggest that a
new SAVE program can significantly improve capacity for daily living activities and quality of life
compared to a conventional self exercise program in patients with inpatient rehabilitation.
Key Words: Self-rehabilitation video exercise (SAVE) program, Berg balance scale, Modified bathel
index, Beck depression inventory
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Comparison of Inner and Outer Plantar Flexor Muscle Activities in
People with Flat Feet during Two Types of Heel Raise Exercise
Hui-won Jung, B.H.Sc., P.T.; Won-gyu Yoo, Ph.D., P.T.
Dept. of Physical Therapy, The Graduate School, Inje University

Flat feet can be identified by assessing the collapse of the inner longitudinal arch and imbalance such
as excessive compensation; these conditions can trigger epidemiological changes in the foot. Many
recent studies have examined the intrinsic muscles associated with maintaining the inner longitudinal
arch. The objective of the current study was to assess and compare the muscle activities of the inner
and outer plantar flexors while participants with either flat feet or normal feet lifted the heels of either
both feet or a single foot. In total, eight participants, four with normal feet and four with flat feet, were
recruited for this experiment. Subjects were assigned to groups following an assessment of the navicular
bones. In both methods, the task of heel lifting was applied in the dominant leg. The muscle activities
of the inner and outer foot plantar flexors were assessed, and the means and variances of these
measurements were compared. There were no interactive effects between tasks and no major effects of
the gastrocnemius under active foot conditions (p>0.05). There were major differences between heel
lifting tasks, at Abductor hallucis (AH) (p=0.000) and Medial Gastrocnemius (MG) (p=0.018). During twoheel lifting exercises, the percentage of MG muscle activity was higher in the flat feet group than in the
normal group. In the flat foot group During single-heel lifting exercises, AH. percentages were higher.
Thus, in the flat feet group, the mg and ah muscle were significantly different depending on the task
performed. No significant effect due to changes in balance was observed after subjects lifted the heel
of a single leg. The results of this study will contribute to identifying the muscle activities of the inner
and outer foot plantar flexors among subjects with flat feet, which can cause abnormal epidemiological
changes in the feet.
Key Words: Electromyography, Flatfoot, Gastrocnemius, Heel lifting exercises
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The Effect of a Newly Designed Orthotic Hip Adjuster on Hip Joint
Angle, Gait Factors, and the Alignment of Lower Limbs
Dae-Geon Seo, B.H.Sc.; Su-Bin Park, B.H.Sc.; Ye-Jin Ryu, B.H.Sc.; Yeo-Gyeong Woo, B.H.Sc.;
Hee-Bin An, B.H.Sc.; Bo-Young An, B.H.Sc.; Seung-Chul Chon, Ph.D.
Dept. of Physical Therapy, College of Medical Science, Konyang University.

In patients where the hip joint rotates too far internally, the knee joint may incur genu valgus
deformity and foot arches may collapse, resulting in decreased functional activity. This study investigated
the effect of a newly designed hip joint angle orthotic adjuster that corrects the abnormal internal
rotation of the hip joint and the abnormal alignment of the lower limbs. Twenty-five patients who had
internal rotation angles of their hip joints greater than normal were enrolled into this research. We used
the GaitRite device to analyze gait factors and an ABW-mapper device to measure lower limb alignment
both before and after intervention. Statistical analysis was performed using a paired t-test. Our results
show that gait velocity (28.70±5.54 cm/sec, p=0.000) and cadence (7.45±12.71 steps/min, p=0.017) were
significantly improved than before the intervention. The maximum rotation angle of the femur
(20.08°±5.54°, p=0.000) also significantly improved lower limb alignment. This research suggests that the
newly designed hip joint angle orthotic adjuster may be effective in improving gait velocity and cadence,
and improve the rotation angle of the femur for lower limb symmetry.
Key Words: Alignment, Cadence, Gait, Hip Rotation, Orthosis, Symmetry
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Changes in Muscle Stiffness, Elasticity, and Relaxation Time of
Quadriceps due to Hot and Ice Pack
Jeong-seok Oh; Hyoung-joo Yoo; Yu-jeong Lee;
Dae-sung Park, Ph.D., P.T.
Dept. of Physical Therapy, Konyang University

Muscle stiffness may depending on posture, but it was not confirmed the change according to
temperature. The purpose of this study was to investigate the changes of muscle stiffness, elasticity,
and relaxation time of quadriceps muscle when we apply hot and ice in healthy adults. In this study,
twenty healthy adults over 20 years old were repeatedly applied hot pack (42°±2°) and ice pack (10°±2°)
once each. After a week of rest to remove the residual effect of the first experiment, Myotone pro was
used to measure the muscle stiffness, elasticity, and relaxation time of quadriceps of the dominant leg
at pre-post. The mean value of three times was used for analysis. One way repeated measure ANOVA
was used for analysis. As a result, there was a significant decrease only in the hot pack application
(p<.05) in the muscle stiffness, and it was increased in the ice pack application but there was no
significant difference in the ice pack application. The muscle elasticity and relaxation time increased in
hot pack and decreased in ice pack, but there was no significant difference. Reducing the stiffness and
increasing the elasticity according to the application of the hot pack will help the movement to prevent
potential injury and increasing the stiffness and reducing the elasticity according to the ice pack
application will limit the movement and cause potential injury. Further study is necessary to verify the
effect of the treatment through empirical studies on patients as well as healthy people using hot pack
and ice pack generally applied in physical therapy.
Key Words: Elasticity, Stiffness, Muscle tone, Relaxation time, Myotone, Hot and ice, Quadriceps
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PTK-18-37[PO-Clinician]

Accuracy Comparison of Temporal-spatial Gait Variables
Measured by the Microsoft Kinect 2 Sensor Directed Toward
and Oblique to the Movement Direction
Jisun Hwang, B.H.Sc., P.T.1; Eunjin Kim, B.H.Sc., P.T.1; Seonhong Hwang, Ph.D., P.T.2
1

Dept. of Physical Therapy, College of Life & Health Sciences, Hoseo University
Dept. of Physical Therapy and Basic Science Institute, College of Life & Health Sciences, Hoseo University

2

The Microsoft Kinect which is a low-cost gaming device has been studied as a promise clinical gait
analysis tool having satisfactory reliability and validity. However, its accuracy is only guaranteed when it
is properly positioned in front of a subject. The purpose of this study was to identify the error when the
Kinect was positioned at a 45° angle to the longitudinal walking plane compare with those when the
Kinect was positioned in front of a subject. Sixteen healthy adults performed two testing sessions
consisting of walking toward and 45 obliquely the Kinect. Spatiotemporal outcome measures related to
gait speed, stride length, stride time, step length, and step time were examined. To assess the error
between Kinect and 3D motion analysis systems, mean absolute errors (MAE) were determined and
compared. MAE of gait speed, stride length and stride time when the Kinect placed obliquely were
investigated as .58, .67, .09, and .37 respectively. MAE of those when the Kinect set in front of subjects
were investigated as .32, .36, .04, and .20 respectively. There were significant differences in spatiotemporal outcomes between the two conditions. Based on our study experience, positioning the Kinect
directly in front of the person walking towards it provides the optimal spatiotemporal data. Therefore,
we concluded that the Kinect should be placed carefully and adequately in clinical settings.
Key Words: Gait analysis, Kinect, Motion capture, Spatiotemporal parameter
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PTK-18-38[PO-Clinician]

Effects of Aging on Biomechanical Property of Soft Tissue around
the Greater Trochanter as a Risk Factor of Pressure Ulcer
Ki-taek Lim, B.H.Sc., P.T.1,2; Woochol Joseph Choi, Ph.D., P.T.3
1

Injury Prevention and Biomechanics Laboratory
Dept. of Physical Therapy, The Graduate School, Yonsei University
3
Dept. of Physical Therapy, College of Health Science, Yonsei University
2

A pressure ulcer is defined as a localized soft tissue injury occurring over a bony prominence (i.e., the
greater trochanter) that develops as a result of prolonged pressure. The primary cause includes changes
in the mechanical properties of soft tissue induced by prolonged external forces. In particular, tissue’s
elasticity (ability to return to its original shape when compressed or stretched) has been shown to be a
precipitating factor in the formation of ischemic pressure ulcer. Using an automated hand-held
indentation device, we measured soft tissue’s elasticity over the hip area, and examined how the tissue
property was affected by age and site with respect to the greater trochanter (GT). One hundred fifty
healthy subjects were recruited and grouped into three: young (aged between 19 and 29 years),
middle-aged (30 to 64), and old (older than 65). An automated hand-held indentation device was used to
measure the logarithmic decrement (DEC), which inversely proportional to the elasticity of the soft
tissue. Trials were acquired for five different locations with respect to the GT. For each location, five
trials were acquired and averaged for data analysis. One-way repeated ANOVA with age as a grouping
factor was used to examine whether the outcome variable was associated with age and site. Soft tissue
elasticity was associated with age (p<0.001). On average, the DEC was greatest (1.214±0.02) (or the
elasticity was least) in older adults, followed by middle-aged (0.948±0.02) and young adult group
(0.812±0.02), indicating that femoral soft tissue elasticity decreases with age. Furthermore, soft tissue
elasticity was associated with site (p<0.001). The DEC differed across five sites over the hip, being
greatest (0.960±0.01) at the posterior gluteal region and least (0.760±0.01) at the superior gluteal region.
Our results inform that risk of pressure ulcer may increase with age due to an age-related decrease in
soft tissue’s elasticity over the hip area. While pressure ulcer is common over the greater trochanter in
the lower extremity, the elasticity of trochanteric soft tissue was not the least. This suggests that other
mechanical factors (i.e., prolonged force, blood circulation) may play more critical roles in determining
risk of pressure ulcer.
Key Words: Pressure ulcer, Greater trochanter, Elasticity, Aging
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PTK-18-39[PO-Student]

Influence of Humeral Head Fixation on the Difference between
Glenohumeral Range of Motion and Strength during Internal and
External Rotation of the Shoulder Internal and External Rotation
Kook-hwan Kim1; Ye-ji Kim1; Jung-bhin Park1; Seung-hoon Yoon1;
Ji-hyun Lee1; Jun-seok Kim, Ph.D., P.T.2
1

Dept. of Physical Therapy, The Undergraduate School, Inje University
2
Dept. of Physical Therapy, The Graduate School, Inje University

Previous studies have revealed that the glenohumeral internal rotation range of motion (ROM) of a
patient with glenohumeral internal rotation deficits (GIRD) decreases; however, this patient’s external
rotation ROM increases, resulting in an overall glenohumeral ROM of the same value. However, we
currently do not know whether the value of the glenohumeral strength ratio depends on the value of
the glenohumeral ROM ratio. As a result, this study included the following objectives: 1) we examined
whether there is a relationship between the glenohumeral internal and external rotation ROM ratio and
the glenohumeral internal and external rotation strength ratio; 2) we investigated whether the ROM of
glenohumeral internal and external rotation and the strength of glenohumeral internal and external
rotation are different when the humeral head was fixed or not. Forty-three healthy young adults
participated in this study. First, the authors measured the glenohumeral internal and external rotation
ROM using a goniometer and measured the strength using a hand-held dynamometer without humeral
head fixation in the supine position. After the glenohumeral ROM and strength were measured in the
same manner using the humeral head fixation position, the authors performed Pearson correlation
analysis to analyze the correlation between ROM and strength. Additionally, a paired t-test was used to
compare the values of the ROM ratio and the strength ratio conditions both with and without the
humeral head fixation position. Resultantly, the internal and external rotation ROM values with humeral
head fixation were significantly less than those without the humeral head fixation (p<.05). There were no
significant differences in the strength values both with and without humeral head fixation during internal
and external rotation (p>.05). Additionally, the authors observed moderate correlations between ROM and
muscle strength for both the humeral head fixation position (r=.392) and for the position without
humeral head fixation (r=.400). The findings of this study indicate that the glenohumeral ROM value
decreased overall when the head position was fixed, although the strength values did not show any
significant difference between internal rotation and external rotation. In addition, the Pearson correlation
between glenohumeral ROM and strength was lower when the head was fixed than when the head was
not fixed; however, there was no high correlation between the two values.
Key Words: Glenohumeral rotation ROM, Glenohumeral rotation strength, Relationship, Humeral head
fixation
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PTK-18-40[PO-Student]

Correlation between Forward Head Posture and
Rounded Shoulder Posture in Healthy Adults
Da-hyun Kang; Yeon-jung Kim; Ye-ji Na; Yu-hwa Jo; Jun-seok Kim, Ph.D., P.T.
Dept. of Physical Therapy, College of Healthcare Medical Science and Engineering, Inje University

Recently, as the use of computers and smartphones has increased, there has been a tendency for
people to develop forward head posture (FHP) and rounded shoulder posture (RSP). Studies have proven
that these two positions are closely related. To attempt to solve these problems, posture evaluation is
carried out in clinical practice; however, studies have been insufficient in revealing the details. Therefore,
we used representative measurement methods to try to determine whether there is a correlation
between these two postures. Forty-four healthy young adult subjects who attend Inje University
participated in this study. We photographed subjects who had attached sticker to their acromion, C7
spinous process, and ear tragus. The cervical vertebral angle (CVA), forward head angle (FHA), and
forward shoulder angle (FSA) values were obtained using a Pro-Trainer 10.1 program. The method of
measuring FHP includes the CVA and FHA. CVA is defined as the angle between the line connecting the
C7-tragus and the horizontal line and FHP when the angle is less than 49 degrees. FHA is determined
by measuring the angle between the line drawn from the tragus to the C7 spinous process and the
vertical plumb line through the C7 and FHP when the angle is greater than 46 degrees. There are two
ways to measure RSP. First, the FSA is determined by measuring the angle between the line drawn from
the tip of the acromion process to the C7 spinous process and the vertical plumb line through the C7
and RSP when the angle is greater than 52 degrees. Second, the distance from the ground to the
acromion is measured in the supine position, and posture is defined as RSP when this distance is 2.5
cm or greater. The collected data were analyzed through a Pearson correlation using IBM SPSS Statistics
18. This study suggests that there is a significant correlation between the CVA and FHA and acromion
length from the ground. On the other hand, the correlation analysis with FSA suggested a relatively low
correlation. In conclusion, there was a clear correlation between FHP and RSP. Based on these results,
we should be able to suggest more accurate results and therapeutic direction by applying the distance
from the acromion to the ground to the shoulder measurement when evaluating FHP and RSP in clinical
practice.
Key Words: Forward head posture, Rounded shoulder posture, Cervical vertebral angle, Forward head
angle, Forward shoulder angle
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PTK-18-41[PO-Clinician]

The Effect of the Weight of a Backpack on Craniovertebral
Angle and Muscle Activity
Ji-eun Ko; Hye-jin Kim; Jung Heo; Hong-myeong Heo; Soo-min Do;
Cheon-Jun Park, B.P.T., P.T.; Duk-hyun An, Ph.D., P.T.
Dept. of Physical Therapy, College of Healthcare Medical Science and Engineering, Inje University

This study tested the effects that various amounts of weight carried by university students in their
backpacks had on their cervical posture and neck muscle electromyography (EMG). This study consisted
of 12 students (6 men, 6 women) who attended I University. There were three loading conditions tested:
no backpack, a backpack that weighed 10% of the student’s body weight; and a backpack that weighed
15% of the student’s body weight. The dependent variables were the craniovertebral angle (tragus to C7)
and the neck muscle activities (sternocleidomastoid, upper trapezius). All 16 subjects were asked to
stand while wearing a backpack for 5 minutes and were then instructed to rest for 2 minutes. When
assessing the craniovertebral angle and the muscle activities, the results of this study were most
significant in the order of 15%, 10%, and no backpack. It was found that as the weight of the backpack
increased, the craniovertebral angle decreased (p=0.001) and the muscle activities increased (upper
trapezius p=0.012, sternocleidomastoid p=0.013). Research on the effects of strengthening and stretching exercises will be needed. Also, an accurate RSP measurement method should be used instead of
the protrainer or the method that measured the angle between the horizontal line of the C7 spinous
process and the line of the C7 spinous process and tragus.
Key Words: Forward head posture, Backpack, Electromyography, Craniovertebral angle
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