학회장 환영사
회원 여러분 안녕하십니까?

․

“ 2019년 한국전문물리치료학회 추계종합학술대회” 를 빛내주시고자 참석해주신 내 외빈들과 임원, 회원
분들께 진심으로 감사드립니다. 올 해는 제가 몸 담고 있는 호서대학교에서 동료 교수님들과 학회 임원들과
합심하여 학술대회를 치룰 수 있게 되어 대단히 기쁩니다. 준비하시느라 많은 수고를 해주신 교수님들과 임원
분들께 학회장으로서 감사의 말씀을 올립니다.
한국전문물리치료학회는 1994년 설립된 학회로서 본 학회가 운영하는 전문학술지는 물리치료학술 분야에
서 대한민국 최초로 한국연구재단의 등재지로서 인정을 받은 역사를 낳았습니다. 아울러 한국전문물리치료학
회는 국내 물리치료 전문학술지 중 가장 높은 인용지수를 학문적 성과로 보여주는 등 최우수 통합학회라 자부
할 수 있습니다. 한국전문물리치료학회는 앞으로 세계적인 국제학술지의 위용을 갖추고자 모든 임원과 회원이
앞으로도 최고의 노력을 기울여 나갈 것입니다.
올 해 학술대회는 슬로건을 “ Atractive Interaction between Physical Therapists”로 정하고, 물리치료계
중요 분야의 전문가들과 머리를 맞대고 미래사회의 화두인 인공지능 문제를 고심하고, 우리 분야엔 어떻게
접목시켜 나갈지 논의하는 자리로 준비하였습니다. 2025년 초고령사회 진입을 앞두고 선진 대한민국의 주요
소비 계층으로 증가하고 있는 시니어들의 건강 욕구에 맞춰 우리는 미래 보건의료산업 기조에 부합되는 변화
를 시도해야 한다고 판단됩니다. 이를 위해선 창의적인 물리치료 리더들이 앞장 서야 하며, 업무의 고도화,
선진화를 하루라도 빨리 이뤄야 하겠습니다.
오늘의 학술대회는 물리치료 "선진미래"를 위해 젊고 유능한 강사님들을 초청하여 회원 여러분께 보다 새롭
고 유익한 정보를 제공하고자 노력하였습니다. 최신의 근거중심 학술정보 및 임상정보가 우리 학계와 임상은
물론 보건의료 관련 전공자들에게 큰 도움이 되리라 믿어 의심치 않습니다. 아울러 아름답고 시원한 호서대학
교의 가을교정에서 함께 자리하고 계신 교수님, 연구자, 임상의 선생님도 따뜻한 우정을 나누고, 정보를 논의
하는 뜻깊은 하루가 되기를 희망합니다.
끝으로 본 학회의 "추계 학술대회준비"에 각고의 노력을 기울여주신 임원들께 깊은 감사의 말씀을 전하며,
회원과 가족의 건강과 행복을 기원합니다. 감사합니다.
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한국전문물리치료학회장 김 기 송

학술대회 준비위원장 환영사
안녕하십니까?
한국전문물리치료학회 주관 2019년 추계학술대회 준비위원장을 맡은 호서대학교 물리치료학과 윤장원입
니다. 먼저 소중한 토요일, 이곳 호서대학교까지 참석해 주신 한국전문물리치료학회 회원 여러분께 깊은 감사
드립니다. 본 학회는 1994년 설립 이후 회원 여러분들의 적극적인 참여와 임원진들의 헌신적인 노력 속에 지
난 25년 동안 국내 물리치료분야의 학문적 발전을 도모하기 위해 최선의 노력을 다하고 있습니다. 오늘의 추
계학술대회 개최는 한국전문물리치료학회의 대표적 학술 활동 중 하나로 물리치료사들과 관련분야 연구자들
에게 자신의 연구결과물들을 발표할 기회를 제공하고, 새로운 물리치료의 토대가 될 소통의 장으로서의 역할
을 하였으면 합니다.
이번 추계학술대회는 충남지역의 특성을 살려 학부생들의 참여를 높이고, 학교 간 유대를 강화하는데 큰
의미가 있으며, 25년의 역사를 통해 다시 한번 새롭게 확장하려는 큰 시도입니다. 이번 학술대회의 주제는 학
부생들이 관심을 가질만한 물리치료 연구 분야와 진로정보를 모색할 수 있는 특강들을 중점을 두고 준비하였
습니다. 바쁘신 가운데도 흔쾌히 응해 주신 인제대학교 오재섭 교수님, 연세대학교 최우철 교수님, 우송대학교
임우택 교수님과 호서대학교 황선홍 교수님께 깊은 감사를 드립니다. 오늘이 물리치료의 미래를 책임질 모든
청년 물리치료사들에게 물리치료학에 대한 관점을 전환하는 바로 그 날이 되길 기대합니다.
구술발표나 포스터를 준비해주신 모든 발표자들과 연구지도에 힘써주신 모든 분들께 감사를 드립니다. 마지
막으로 오늘 이 장소에서 본 학술대회가 이렇게 성공적으로 개최될 수 있도록 열과 성을 다해주신 2019년
추계학술대회 준비위원회 여러분, 호서대학교 물리치료학과 학생회 임원분들, 초록 심사 및 포스터 심사, 좌장,
심사위원으로 수고해 주신 모든 분들, 후원 기업의 관계자 여러분들께 진심으로 감사드립니다. 학회의 모든
회원들이 물리치료사로서의 전문성을 확대하고, 연구자로서 보다 나은 과학적 근거를 축적하여 우리나라뿐만
아니라, 궁극적으로 세계인의 행복과 건강 증진을 위해 더 많이 기여할 수 있기를 기원합니다. 대단히 감사합
니다.
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․ 주최 : 한국전문물리치료학회
․ 주관 : 호서대학교 물리치료학과
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09:30∼11:00
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구연 발표: 임상가
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구연 발표: 학생
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11:00∼12:30

포스터 발표
12:00∼13:30

점심식사
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13:30∼14:00

개회식
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14:00∼15:20
Licensure for Foreign-educated Physical Therapists
(우송대학교 임우택 교수)

강석규 교육관 412호

노인의 넘어짐과 고관절 골절의 생체역학
연구와 적용: 왜 물리치료사이어야 하는가?
15:30∼16:50

(연세대학교 최우철 교수)
AI and Data Science for Physical Rehabilitation
(호서대학교 황선홍 교수)

16:50∼17:00

강석규 교육관 513호

시상식

강석규 교육관 412호

CONTENTS

․ 구연 발표
01

Effect on Muscle Activation of Falling Direction and Knee Position at
the Time of Hip Impact during a Fall

03

Kwang-jun Lee; Ki-taek Lim; Woochol Joseph Choi

02

Is the Pilates Actually Preventive Exercise for the Older People at
Risk of Falling in the Community?

04

Min-jeong Jeong; Seung-hun Yang; Su-jeong Kim; Si-yeon Kim; Hyun-A Sung;
Eun-jin Jeong; Hyun-sook Kim; Yeon-gyu Jeong

03

Soft Tissue Stiffness as a Biomarker of Hip Fractures during a Fall

05

Ki-taek Lim; Woochol Joseph Choi

04

Length Alteration of TFL Muscle and Trunk Lateral Flexor according to
TFL Self-stretching Position

06

Sung-hee Kim; Gyeong-lin Lee

05

The Use of Indirect Pressure Biofeedback Unit for Training Pelvic
Floor Muscle Contraction in Healthy Women Subjects

07

Min-joo Ko; Jae-seop Oh

06

Assessment of Seated Postural Control for Wheelchair Users
Using Center of Pressure: A Pilot Study

08

Hye-ryeong Kim; Ji-su Kim; Min Jung; Ji-yeong Kim; Seon-hong Hwang

07

Correlation between Foot Sensory Impairment, Physical and Mental Activities
for Prevention of Falling in Elderly People

09

Young-Ho Lee; Seon-Jung Jang; Ki-Beum Kang; Ye-Seul Choi; Young-In Hwang

08

Relationship between Ankle Joint Proprioception and Static Postural Control

10

Jae-Sun Ree; Seonhong Hwang

09

Influence of Core Stabilization on the Strength of Hip Flexor in Supine Position

11

Hanna Lee; Jisu Lim; Hanbi Lim; Sumin Jang; In-cheol Jeon

10

Comparison of Grip Forces on Fingertips between
Healthy and Spinal Cord Injury Patients

12

Jisun Hwang; Seonhong Hwang

11

Changes in the Cross-Sectional Area of the Abductor Hallucis during the
Toe-Spread-Out Exercise at Different Ankle Positions
Seongtae Kang; Doojin Song; Youngseok Jo; Sunhwi Choi; Sun-young Kang

13

․ 포스터 발표
01

Comparison of Effect of Three Passive Stretching Techniques to
Length of Pectoralis Minor Muscle and Tension of Upper Trapezius
and Pectoralis Major Muscle

17

Deok-jong Seo; Sang-il Yoon; Seung-hwan Baek; Eun-oh Seo; Su-hyeon Kim;
Yeong-eun Eom; Yu-lim Lee; Ji-eun Lee; Seung-chul Cheon

02

Appropriateness of Tibial Rotation for Isolation and Normalization of the
Medial and Lateral Hamstring

18

Dong-hoon Koo; Hyun-ju Park; Bong-sam Choi; Woo-taek Lim

03

Comparison of Chest Mobility, Diaphragm Movement, and Vital Capacity
with and without Bras in Women

19

Ah-Reum Jeong; Sung-dae Choung; Ji-Hyun Lee

04

Effects of Virtual Reality Devices on the Cervical Range of Motion and
Pain in the Muscle Tension

20

Jae-Yeon Kim; Sung-dae Choung; Jae-hoon Shim

05

Relationship among Abdominal Muscle Thickness, Stero-costal Degree and
Kyphotic Angle in Health Young Adults

21

Chan-Hee Lee; Sung-dae Choung; Sujin Hwang

06

Effects of Contraction-Relax and Static Stretching on
Soleus Muscle for Health Young Adults

22

Ye-ji Lee; Sung-dae Choung; Sujin Hwang

07

The Effect of Trunk Angle on Forced Vital Capacity after Using Smart Phone

23

Ji-hwan Kim; Jae-hoon Shim; Sung-dae Choung

08

Change in Muscle Activation and Movement of the Cervical and
Lumbar Spine in Dental Hygienists by Head Rotation of the Patient
during Dental Treatment

24

Bo-ram Choi; Sook-Jeong Lee

09

Effects of Shortened Hamstring Length on Quadriceps Femoris and
Hamstring Activation during Squat Exercise

25

Hyun-hee Park; Bo-ram Choi

10

Effects of Stepping Areas of High-heel on Gastrocnemius and
Tibialis Anterior Activation during Ascending Stairs

26

So-yeong Kim; Bo-ram Choi

11

Effects of Kinesiology Taping of the Ankle Joint on Quadriceps Femoris and
Hamstring Activation during Squat Exercise

27

Jae-heung Park; Bo-ram Choi

12

The Association between Group Assignment and Academic
Achievement in College Students
Seon-woo Nam; Jong-chan Lim; Yu-jin Jung; Min-seo Koo; Ji-hyeon Lyu;
Gyeong-seon Jang; Hyun-sook Kim; Yeon-gyu Jeong

28

13

The Effect of Mackenzie Exercise Combined with Flex-Bar on the Stability of
Body Alignment in College Students with Forward Neck Posture

29

Young-hun An; Seon-jeong Lee; Yeon-su Kim; Young-min Moon; Han-byul Kim;
Da-hye Kim; Ye-rin Hong; Chea-won Nam; Su-ran Lim; Bo-yun Kwen;
Kyung-hyun Kim; Hyun-sook Kim; Yeon-gyu Jeong

14

Variation of Pelvic and Spinal Inclinations according to the Sitting Position
with Their Legs Crossed in College Students

30

Jong-yoon Jang; Min-ju Hong; Ji-eun Choi; Ha-jeong Yoo; Min-ji Choi;
Yun-joo Choi; Hyun-sook Kim; Yeon-gyu Jeong

15

The Effect of High-Heel on Pain and Balance Stability of Body
for Female College Students

31

Tae-young Gong; Jae-hoon Jeong; Sang-hyeon Lee; Doo-hyuk Lee; Jong-seo Lee;
A-hyeon Kim; Dong-chan Kim; Geon-young Shin; Yeong-seok Ryu;
Joo-hyeon Kim; Hyun-sook Kim; Yeon-gyu Jeong

16

Does the Way to Commute College Affect in Academic Achievement
in College Students?

32

Chang-huyng Jo; Seung-yeon Yun; Ji-kyu Kim; Hyo-jin Kim; Da-yun Lee;
Sung-ah Cho; Hyun-sook Kim; Yeon-gyu Jeong

17

The Effect of a 4-Week Downhill Treadmill Walking Exercise in
Subjects with Thoracic Kyphosis and forward Head Posture

33

Jun-hyeok Lee; Ji-hyun Kim; Joo-hee Park; Hye-seon Jeon

18

The Effect of Side Bridge Exercise on Hip Muscles Activity in Subjects
with Gluteus Medius Weakness

34

Kyung-eun Lee; Seung-min Baik; Chung-hwi Yi; Oh-yun Kwon; Heon-seock Cynn

19

The Effects of Augmented Somatosensory Feedback on
Postural Control and Muscle Activities

35

Seo-hyun Kim; Kyung-eun Lee; One-bin Lim; Chung-hwi Yi

20

Comparisons of Item Calibration between Korean Versions Health-Related
Quality of Life Measures Following Palliative Rehabilitation Programs for
Various Cancer Survivors: WHOQoL-BREF versus EQ-5D

36

Sung-hee Kim; Tae-o Yoon; Min-jun Jang; Bong-sam Choi

21

The Effects of Scapular Position on Suprapinatus Strength in
Patients with Rotator Cuff Repair

37

Won-Jeong Jeong; Jae-Seop Oh

22

Effects of Therapeutic Exercise on Deep Neck Flexor Strength, Craniovertebral
Angle (CVA) and Thoracic Curvature in Older Adults

38

Dong-Hwi Kim; Jeong-Hoon Lee; Chul-Hoon Choi; Ah-Reum Oh; Jae-Seop Oh

23

Comparison of Effects of Abdominal Hollowing and Bracing on
Abdominal Muscle Thickness and the Pelvic Rotation during
Active Straight Leg Raise in Healthy Women

39

Eun-joo Jung; Jae-seop Oh

24

Correlation between Upper Limb Strength and Wheelchair Skills in
Individuals with Thoracic Spinal Cord Injuries
Chulhoon Choi; Jea-seop Oh

40

25

Effects of Inhibitory Taping on Shoulder Muscle Activity, Strength and
Scapular Elevation Angle in Subjects with Latent Myofascial Trigger Points

41

Hyo-seong An; Jae-seop Oh

26

Effects of Pilates-Based Exercise on Deep Neck Flexor Strength,
Craniovertebral Angle and Standing Balance in Older Adults

42

Chi-wan Kong; Eun-joo Jung; Se-il Oh; Hyo-seong An; Jae-seop Oh

27

The Effects of Sling Exercises on Gluteal Muscle Strength and Gait Velocity
among Women with the History of Chronic Low Back Pain

43

Nam-Goo Kang; Jeong-Hoon Lee; Jae-Seop Oh

28

Comparison of Serratus Anterior Muscle Activation during Different
Kneeling-plus Exercise in Scapular Winging Subjects

44

Yong-mok Ha; Won-jeong Jeong; Nam-goo Kang; Jae-Seop Oh

29

The Flexion-relaxation Phenomenon and Lumbar Range of Motion Responses
to Forced Expiration in Healthy Women

45

Ji-yul Ha; Min-joo Ko; Dong-kyu Lee; Jae-seop Oh

30

The Effects of Abdominal Draw in Maneuver on Hip, Abdominal Muscle Activation
Pattern and Trunk, Pelvic Displacement during One Leg Standing

46

Jeong-Hoon Lee; Nam-Goo Kang; Jae-Seop Oh

31

Comparison of Abdominal Muscle Thickness between Supine and
Sitting Positions in Participants with and without Low Back Pain

47

Hyo-jin Park; Hye-won Kang; Yeon Kim; Su-jin Lim; Kyue-nam Park

32

Effects of Psychological Factors on Biceps Brachii Muscle Activity

48

Sang-won Yang; Yu-mi Kang; Jun-seok Kim; Hyo-eun Lee; Sujin Kim

33

Changes of Echographics, Kinematics and Muscle Contraction in the Shoulder Joint
After Manual Wheelchair Propulsion under Two Different Speeds: A Pilot Study

49

Seung-Woo Kim; Hui-Seop Song; So-Young Kang; Jeong-Eun Yang; Seonhong Hwang

34

Comparison of Muscle Activity between Vastus Lateralis and
Vastus Medialis Oblique according to the Knee Extension Angles at
90°, 135°, 180° in Sitting Position

50

Chan-seob Park; Min-ho Ha; Chae-rin Heo; In-cheol Jeon

35

Correlations between Oswestry Disability Index, Berg Balance Scale and
Kinematic Data during Gait in Elderly People with Chronic Back Pain

51

Min-ju Shin; Ji-seon In; Jeong-eun Lee; Yeon-ji Tark; Young-in Hwang

36

Correlations between Trunk Lateral Bending, Pelvic Tilt, Q-angle,
Navicular Drop Test, and Intrinsic Muscular Activities on Foot

52

Gwang-nam Kim; Se-rim Kim; Yong-bin Seo; Hye-won Lee; Young-in Hwang

37

Effect of Protracted Shoulder on the Range of Scapular Motion

53

Ha-rin Lee; Da-hyeon Jin; Min-young Na; Bo-kyung Choi; Jangwhon Yoon

38

Influence of Scapular Stabilization on the Strength of Shoulder Flexor in
Sitting Position in Subjects with Scapular Winging
Woo-Sung Ko; Woong-Ryeol Lee; Sung-Yeon Park; In-cheol Jeon

54

39

Intra and Interrater of Thickness Measurement of Tibialis Anterior
Using the Spring Gause Technique for the Consistent Inward
Pressure on Healthy Subject

55

Ji-hyeon Kim; Ha-ram Na; Yu-ri Park; Si-on Yun; Kyung-yeon Han; Incheol Jeon

40

Reliability and Validity of a Developed Fingertip Force Measurement System

56

Hayeong Jeon; Sohyeon Seok; Jinju Kim; Hyojeong Park; Seonhong Hwang

41

Effects of Plyometric Exercise and Weight Training on Athletic Performance

57

In-tae Ahn; Bo-ram Choi

42

Comparison of Strength and Pulmonary Capacity between Non-exercise Group
and Exercise Group in University Student

58

Ye Hyeon Lee; Ui Sang Lee; Ji Min Yoon; Sung Su Yoon; Kisong Kim

43

Effectiveness of Arch Support Taping in Subjects with
Excessive Foot Pronation: A Meta-Analysis

59

So-yeon Park

44

Effects of the Dynamic Taping on Static and Dynamic Balance in
Subjects with Asymptomatic Flexible Flatfoot

60

One-bin Lim; So-yeon Park

45

Digital Goniometer for Measuring 3-Dimensional Neck Movement:
Reliability and Validity Test in Healthy Subjects

61

Hyun-soo Kim; Dong-wook Kim; Ji-won Han; Do-young Jung

46

A Study on the Measurement of Cervical ROM for
Badminton Athletes and Nonathletes

62

Chae-min Im; Hee-su Kim; Da-kyoung Kang; Min-kwan Ahn;
Tae-young Kim; Seon-woo Kim; Si-eun Park

47

Effects of Exercise Habits of College Students on Time of Heart Rate Recovery
and Perceived Exertion Scale after Jump Rope Exercise

63

Eunseok Han; Minju Kim; Seonyeong Kim; Hyowon Jeong; Kisong Kim

48

The Effect of Different Fixation Site on Tensor Fascia Latae Stretching

64

Sunghee Kim; Minjun Jang; Saeha Ryu; Hanyoon Choi; Heejung Cho; Woojin Kim; Si-eun Park

․ 특별 강연
●

골반의 KEMA 접근법

65

오재섭 교수님

●

Licensure for Foreign-educated Physical Therapists

83

임우택 교수님

●

노인의 넘어짐과 고관절 골절의 생체역학 연구와 적용:
왜 물리치료사이어야 하는가?

101

최우철 교수님

●

AI and Data Science for Physical Rehabilitation
황선홍 교수님

113

구연 발표

한국전문물리치료학회 2019 추계종합학술대회

PTK-19-01[PL]

Effect on Muscle Activation of Falling Direction and Knee Position
at the Time of Hip Impact during a Fall
Kwang-jun Lee, P.T.1,2; Ki-taek Lim, B.H.Sc., P.T.3; Woochol Joseph Choi, Ph.D., P.T.4,5
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The risk of hip fractures may depend on muscle’s pulling force acting on the proximal femur during
a fall (i.e., avulsion fracture). The purpose of this study was a. to estimate the load on the proximal
femur during a fall, and b. to examine how the load is affected by falling direction and knee position at
the time of hip impact during a fall.
Twenty healthy individuals aged between 19 and 36 participated in falling experiments, where they
mimicked older adults’ falls by self-initiating and landing on a 30 cm thick gymnasium mattress. While
all falls involved sideways hip impact, initial fall directions were forward, sideways or backward. Falling
trials were also acquired with three different knee positions at the time of hip impact, including a. the
landing-side knee contacted the contralateral knee (“knee together”), b. the landing-side knee contacted
the mat (“knee on the mat”), or c. neither the contralateral knee nor the mat contacted the landing-side
knee (“free knee”). Activities of hip flexor, extensor, abductor, and adductor muscles were measured
through electrodes placed on the belly of each muscle group. Outcome variables included a. time to
onset, b. timing of peak electromyography (EMG) with respect to the hip impact, and c. integrated EMG
(iEMG) from fall initiation to 50 ms after the hip impact.
EMG onset time for the adductor, flexor, extensor, and abductor muscle group averaged 0.38
(SD=0.26) ms, 0.42 (SD=0.28) ms, 0.45 (SD=0.42) ms, and 0.50 (SD=0.48) ms after fall initiation,
respectively. Peak EMG activity occurred at 0.04 (SD=0.16) ms, 0.04 (SD=0.16) ms, 0.05 (SD=0.21) ms,
and 0.11 (SD=0.27) ms prior to the hip impact for abductor, extensor, flexor, and adductor muscle group,
respectively. iEMG was greatest for the hip extensor (875,975 mV*s), followed by the adductor (837,537
mV*s), abductor (688,325 mV*s), and flexor (437,239 mV*s) muscle group. ANOVA indicated that the
timing of peak EMG activity of adductor muscle group was associated with the knee condition (F=5.46,

p<0.05), but not with fall direction (F=0.11, p=0.90). However, other outcome variables were not
associated with the fall direction (F=3.28, p=0.06) and knee position (F=3.00, p=0.08).
Our results provide insights on muscle activation during a fall, and how these are affected by fall
mechanics, which would help to improve fall-injury prevention programs in frail population.
Key Words: Hip fracture, Older adults, Stiffness, Real-time measurement
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Is the Pilates Actually Preventive Exercise for the Older People at
Risk of Falling in the Community?
Min-jeong Jeong1; Seung-hun Yang1; Su-jeong Kim1; Si-yeon Kim1; Hyun-A Sung1;
Eun-jin Jeong1; Hyun-sook Kim, Ph.D., P.T.2; Yeon-gyu Jeong, Ph.D., P.T.2
1
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The purpose of this study was to investigate the effect of pilates exercise on physical ability, balance
confidence, and quality of life associated with the falling of the elderly. Fifteen subjects who are above
65 years old were recruited from the welfare center of Yeoju-si, living in the community. They performed
pilates exercise, step by step, for 1 hour/day, 2 times/week, for 2 months, according to the individualized
physical ability. Main measures were Reach Arm (RA) test, Berg Balance Scale (BBS), Timed “Up & Go”
(TUG) test, Activities-specific Balance Confidence Korean version (ABC) scale, one leg test with eyes
opened and closed, Morse Fall Scale (MFS), and Short form-36 (SF-36) used before and after the

—

—

intervention. The changed values of the RA test (t= 3.21, p<0.05), BBS (t= 5.26, p<0.01), TUG test

—

(t=2.39, p<0.05), the physical factor score of SF-36 (t= 2.51, p<0.05) were significantly improved, but
not in the ABC, one leg test with eyes opened and closed, MFS, and mental factor score of SF-36 (all
of p>0.05). Although this study did not prove the definite effect of pilates exercise without control
group, the regular pilates exercise for the relatively short period may be effective in improving for
balance and physical function in the community resident elderly. All in all, pilates exercise may prevent
them from falling by improving their balance capacity and physical function. The further study with
control group is needed for the effect of pilates exercise with a large sample size.
Key Words: Pilates, Falling, The elderly
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Soft Tissue Stiffness as a Biomarker of Hip Fractures during a Fall
Ki-taek Lim, B.H.Sc., P.T.1; Woochol Joseph Choi, Ph.D., P.T.2,3
1
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2
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Hip fractures are common in older adults, and the magnitude of hip impact force during a fall is a
primary risk factor. A technology that predicts the hip impact force during a fall should help to improve
outcomes of fall-related hip fracture prevention programs in older adults. The purpose of this study was
to examine how the stiffness of soft tissue (i.e., skin, fat, muscle) is associated with the stiffness of
body (i.e., pelvis and hip that impact the ground) and hip impact force.
Six healthy individuals aged 19 to 27 participated in a "pelvis release” experiment that simulated the
impact stage of sideways falls. Each participant’s pelvis was raised through a rope attached to an
electromagnet at the ceiling, so the skin surface barely touched the ultrasound probe, which flush with
a Plexiglas plate placed on a force plate. When the electromagnet was switched off, the subject’s pelvis
fell onto the probe. Trials were acquired for three locations over a horizontal line drawn 5 cm inferior to
the greater trochanter: directly over the femur ("0 cm"), +3 cm anterior ("+3 cm"), or

—

—3 cm posterior

(" 3 cm"). During trials, we measured real-time soft tissue compression and associated forces. Outcome
variables included soft tissue stiffness defined by a slope from a force-deflection curve (  = soft tissue
stiffness), body stiffness defined by logarithmic decrement (  =   ×  , where  = body stiffness,  
= natural frequency,  = effective mass), and hip impact force (     , where,  = impact
velocity,  = effective mass,  = body stiffness).
Regression analyses indicated that there was a negative relationship between soft tissue stiffness and
hip impact force at +3 cm (hip impact force =

—0.003* soft tissue stiffness +364.1; 



=0.68, p<0.05)

but no relationships existed among other outcome variables. Furthermore, ANOVA suggested that hip
impact force was associated with the hip impact configuration (F=5.97, p<0.05), being greatest at 0 cm
(238.6 N) and least at

—3 cm (144.7 N). However, no other outcome variables were associated with hip

impact configuration (soft tissue stiffness: F=0.32, p=0.61; body stiffness: F=0.71, p=0.50).

These results may help to develop a clinical measurement tool that predicts fall-related injury risk in
older adults.
Key Words: Hip fracture, Falls, Older adults, Soft tissue stiffness, Hip impact force
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PTK-19-04[PL]

Length Alteration of TFL Muscle and Trunk Lateral Flexor
according to TFL Self-stretching Position
Sung-hee Kim; Gyeong-lin Lee
Dept. of Physical Therapy, College of Health and Welfare, Woosong University

Stretching exercises are commonly used to control clinical problems such as iliotibial band syndrome
(ITBS) due to the tensor fascia latae (TFL) contracture. Self-stretching can be conducted after therapists’
care and guidance. In stretching, alignment and fixation of the body are important determinants, but
there has not been any previous Korean studies focused on the fixation of the body on TFL stretching.
The primary purpose of this study was to make comparisons of effectiveness between the standing
position and the side-lying position in TFL self-stretching; they have different fixation sites. The
secondary purpose was to confirm the selective elongation of TFL in pre-post test of trunk
lateral-flexion range of motion (ROM) differences. Thirty students were recruited with three qualifications:
dominant leg’s hip adduction ROM that is less than 20°, no injury history on their dominant leg and no
knowledge of TFL self-stretching. A standard goniometer that contains two 30cm plastic rulers and
smartphone application ‘Clinometer’ were used. Each subject measured their dominant leg’s thigh
inclination by Ober’s test to estimate TFL length. Also, the trunk lateral-flexion ROM was measured. The
subjects were divided into two groups (standing group and side-lying group) and given enough time to
practice TFL stretching while watching a demonstration video three times. Lastly, thigh inclination and
trunk lateral-flexion ROM were tested again. An independent t-test was used to compare each group’s
Δ(Delta normalization) thigh inclination and Δtrunk lateral-flexion ROM. To compare the differences
between pre and post trunk lateral-flexion ROM, the standing position group used Wilcoxon-signed rank
test and the side-lying position group used Paired t-test. The TFL length and trunk lateral-flexion ROM
did not show significant differences between the two self-stretching positions (p>.05). However, the
standing position group has shown significant differences in trunk lateral-flexion ROM between pre and
post (p=.038). The side-lying position group also has shown significant differences in the trunk
lateral-flexion ROM between pre and post (p=.004). Based on the results, this study cannot suggest
which stretching method is more effective, however, confirmed significant trunk lateral flexors has
significantly elongated while performing TFL self-stretching.
Key Words: Tensor fascia latae, Self-stretching position, Ober’s test, Trunk lateral-flexion
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The Use of Indirect Pressure Biofeedback Unit for Training Pelvic
Floor Muscle Contraction in Healthy Women Subjects
Min-joo Ko, M.Sc., P.T.1; Jae-seop Oh, Ph.D., P.T.2
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A prerequisite of successful pelvic floor muscle training (PFMT) is a correct pelvic floor muscle
contraction that leads to elevation of the bladder base and compresses the urethra. However, many
women have difficulty performing an elevating PFM contraction, and depression of the bladder base has
been observed by ultrasound during PFM contraction. Previous studies have shown that a difference in
abdominal muscle activity strategies leads to differences in the bladder base position during PFM
contraction. Augmented sensory feedback can facilitate muscle activation during the early stages of
learning. Consequently, a pressure biofeedback unit (PBU) can be a used as an aid in retraining PFM
muscle activity and can provide useful visual and tactile biofeedback during treatment. This information
could enhance learning of the motor skill of activating the pelvic floor muscle. In the present sutdy, both
a verbal feedback group (n=10) and a pressure biofeedback group (n=10), underwent measurements of
the muscle activities of the exteranl oblqiue (EO), transversus/interanl oblique (TrA/IO), multifidus (MF)
and bladder base at times points (baseline, post-training, and at 1 week of follow-up). Surface
electromyography (EMG) activity was recorded from the EO, TrA/IO, and MF. The bladder was measured
using ultrasound. Data were analyzed using two way mixed ANOVA, which revealed a significant group by
time interaction (bladder base; p=0.04, TrA/IO; p<0.05) for bladder base displacement and muscle activity
of the TrA/IO between groups across the 3 time points. Within-group post hoc testing revealed that the
pressure biofeedback group had a significantly increased bladder base and decreased TrA/IO from the
baseline to post-training and from the baseline to follow-up. Between-group post hoc testing revealed a
significant elevation of the bladder base significant decrease in TrA/IO in the pressure biofeedback group
compared to the verbal biofeedback group at the post-test (bladder base; p=0.013, TrA/IO; p=0.01) and
retention-test (bladder base; p=0.016, TrA/IO; p=0.03) time points. The muscle activities of the EO
(p>0.05) and MF (p>0.05) were not significantly different between the two groups across the 3 time
points. The bladder base might show a greater elevation due to decreased muscle activity of the TrA/IO
in the biofeedback group than in the verbal feedback group. These findings indicate that pressure
biofeedback training of the PFM would be a better method than verbal feedback training.
Key Words: Electromyography, External oblique, Transverse/internal oblique, Multifidus, Baldder base
displacement, Pelvic floor muscle training
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Assessment of Seated Postural Control for Wheelchair Users Using
Center of Pressure: A Pilot Study
Hye-ryeong Kim1; Ji-su Kim1; Min Jung1; Ji-yeong Kim1; Seon-hong Hwang, Ph.D., P.T.2
1
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Seated balance is the essential ability to maintain a posture without sway on a solid support surface,
especially for wheelchair users for activities of daily living (ADL), transferring, and avoiding fall. The
center of pressure (COP) has been using as a useful indicator for quantitative balance evaluation. The
purpose of this study was to assess the seated balance using COP trajectory analysis methods. Sixteen
healthy adult people and sixteen wheelchair users participated in this study. Every subject was asked to
maintain four different sitting positions (upright, forward, backward, and side leaning) for 20 seconds.
The COP was recorded using a pressure mat while subjects were performing those four-position sitting
tests. Mean velocity in anterior-posterior (AP) and mediolateral (ML) directions, the phase plane
parameter, the root mean square distance in AP and ML directions were analyzed and compared
between the two groups. Variables in upright, forward, and backward sitting showed similar results in
mean comparisons. However, all variables in side sitting, the healthy group showed significantly larger
than those of the patient group. These results mean that healthy subjects could bend laterally more
than the patient group, then their COP traveled and vibrated a lot and quickly, while patients’ COP
moved a little and stayed calm. We asked all subjects to bend forward, backward, and side 5 cm, 10 cm,
and 10 cm, however, it was hard to control it precisely. Therefore the variables from the COP of healthy
subjects were larger than those of patient subjects. In the future study, we are going to construct
robust experimental environment and equipment that could control subjects’ condition precisely, and
analyze other COP variables that could show significant characteristics of balance ability for different
groups.
Key Words: Seated balance, Postural control, Center of pressure
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Correlation between Foot Sensory Impairment, Physical and
Mental Activities for Prevention of Falling in Elderly People
Young-Ho Lee; Seon-Jung Jang; Ki-Beum Kang; Ye-Seul Choi; Young-In Hwang, Ph.D., P.T.
Dept. of Physical Therapy, College of Life and Health Science, Hoseo University

This research is designed to study the correlations between physical activities such as foot sensory
impairment, balance and ambulatory abilities, and fall risk factor and mental activities such as cognitive
performance as well as depression to use its results as future fundamental data for the prevention of
falling in the elderly. The 36 elderly people over the age of 65 who voluntarily engage themselves in the
research were selected as subjects whose senses of ten parts of their both feet were measured by
using monofilament with each part given one point. The points from each foot were integrated to
analyze the correlations between physical, mental activities index and the results by using Person
correlation Coefficient. The results of this research showed that the extent to which senses in their feet
were impaired was correlated to TUG, physical activities index, which turned out to be correlated to BBS,
balance index, as well as MMSE-K, K-GDS, mental activities index, BBS was interrelated to physical
activities index, FES-K, MMSE-K, and the muscular strength of right ankle dorsiflexor had mutual relation
with FES-K. The result of this research indicated that TUG is widely correlated to foot sensory
impairment, general physical and mental activities in elderly people. BBS is also correlated with TUG,
FES-K, and MMSE-K. Thus, it might be necessary that TUG and BBS would be included as two items of
the physical and mental check-up for the elderly, and further studies on the correlations with the
evaluation items for physical and mental activities should also lead to the simplification of the evaluation
criteria.
Key Words: Balance, Cognition, Depression, Elderly people, Fall-down

9

한국전문물리치료학회 2019 추계종합학술대회

PTK-19-08[PL]

Relationship between Ankle Joint Proprioception and
Static Postural Control
Jae-Sun Ree, B.H.Sc., P.T.1; Seonhong Hwang, Ph.D., P.T.2
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The threshold to detection of passive motion (TTDPM), joint position reproduction (JPR), and active
movement extent discrimination assessment (AMEDA) was reported as representative methods for
proprioception evaluation. Another researcher was criticized distinguishable evaluation of four aspects of
the proprioception (position, motion, detection, discrimination) using that equipment seemed impossible.
Moreover, the four aspects of proprioception are a narrow concept from the first definition of
proprioception by Sherrington, and that method was claimed to be ideal. Recently the study of Phillips
reported that there is little correlation between the position and force sense of the proprioception on
the shoulder joint. There have been little studies for a relationship between the proprioception level and
functional movement skills as well as various aspects of proprioception. Thus, this study tried to
measure the action force of the muscle using the EMG for evaluation of the force senses of the
proprioception in the ankle joint. Then we measured the position sense of the proprioception using a
clinometer application that can evaluate how much the subject could repeat the same joint angles
sophisticatedly. Also, we tried to investigate the relationship between the level of the two proprioception
aspects and the level of the balance abilities. Ten healthy adult people volunteered in this study. We
were evaluated Force sense of the proprioception using electromyogram (EMG) on the Tibialis anterior
(TA) and Gastrocnemius lateral (GCL) when a subject performed dorsiflexion (DF) and plantarflexion (PF).
Position sense of the proprioception was evaluated using a clinometer application. Subjects’ balance
abilities were tested using the One-leg standing test with the balance board or without. The correlation
coefficient between the force and position senses showed very low. The low correlations between two
aspects of the proprioception (force and position) found in this study were in the same line with the
previous research. The significant relationship of the force sense proprioception of GCL to the center of
pressure(COP) of 6 aspects was the exciting outcome of this study. Therefore, one of the results of this
study that the relationship between the force proprioception sense of GCL and COP aspect without
phase plane parameter (PPP).
Key Words: Proprioception, Ankle joint, Balance ability, Center of pressure, Electromyography
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PTK-19-09[PL]

Influence of Core Stabilization on the Strength of
Hip Flexor in Supine Position
Hanna Lee; Jisu Lim; Hanbi Lim; Sumin Jang; In-cheol Jeon, Ph.D., P.T.
Dept. of Physical Therapy, Hoseo University

Core stabilization has been emphasized for managing chronic lower back pain and improving the
muscle performance of hip joint. This study was performed to investigate the influence of core
stabilization on hip flexor muscle performance in supine position. A sample of 35 subjects with and
without core stabilization between 20 and 30 years of age was participated in this study. Hip flexor
strength was measured using a tensio meter, the Smart KEMA System, with and without core
stabilization between the groups. Two groups were classified using the double bent leg lowering test to
divide the groups with and without core stabilization (15 with core stabilization, 20 without core
stabilization). The strength of the hip flexor muscles were evaluated in supine position, both with and
without an external support condition. The dependent factors were compared using independent t-test
between the groups with and without core stabilization. In the group without core stabilization, the hip
flexor strength in supine was higher with external support than in the condition without external support
(p<.05). There was no significant difference in the hip flexor strength in the subjects with core
stabilization between conditions, with or without external support (p>.05). The performance of the hip
flexor strength in supine position can be influenced by core stabilization. In the group without core
stabilization, the hip flexor performance in supine position is better with external support, as compared
to the condition without external support. Therefore, core stabilization training can be recommended in
individuals without core stabilization to improve the hip flexor performance in supine position.
Key Words: Hip, Muscle, Rehabilitation, Core stabilization
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Comparison of Grip Forces on Fingertips between Healthy and
Spinal Cord Injury Patients
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The grip is a general muscular strength estimation. It could perform biomarker role to infer health
condition besides functional aspects. Previous study found out low grip strength people have a high
prevalence of various chronic diseases; cardiovascular disease, diabetes, metabolic syndrome, and their
complications. But they couldn't find out a physiological mechanism about how the grip strength to
effect on the biomarker. The purpose of this study is Investigation of individual fingertip forces between
healthy and spinal cord injury patients. 40 volunteers were recruited (15 SCI patients and 25 healthy
adults). Typical equipment had very low accuracy in the measurement of individual gripping force, thus
the previous study used their own equipment they developed. The subject held the EGG maximum effort
for 5 seconds following the start signal ('start'). This process was repeated three times and had a
five-second break according to the end signal (end) of the researcher B for each session. The three-time
performance was 1 set; we measured two sets. We deduced the linear regression equation using a
weight and precision balance then converted volt value to kilogram-force value using them. The healthy
group produced results that a thumb, index finger, and middle finger showed the strongest force at a
similar rate, then followed by the ring finger and the arm. In the T-level group, the thumb, index, and
middle finger strengths were similar to those in the healthy adult group, but they were lower than the
ring finger and the little finger. The C-level showed a sequence that ring finger, little finger, middle
finger, thumb, and index finger. Their thumb and index finger had conspicuously lower force than other
fingers. Especially the ring finger accounted for about 30%. This study proved how individual fingertip
forces different between healthy people and SCI patients by injury level. These investigation results could
explain variances neurologically. It could be a clue to find out the mechanism of why a grip power
performs biomarker; thus if further study investigates individual fingertip forces in many subjects who
have various characteristics.
key words: Individual fingertip forces, Grip power, EGG (easy grip gauge), SCI
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Changes in the Cross-Sectional Area of the Abductor Hallucis
during the Toe-Spread-Out Exercise at Different Ankle Positions
Seongtae Kang1; Doojin Song1; Youngseok Jo1; Sunhwi Choi1; Sun-young Kang, Ph.D., P.T.2
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Hallux valgus (HV) is a disease that the most common skeletal alignment abnormality in the big toe,
and lateral deviation of big toe and medial deviation of first metatarsophalangeal joint. Length-tension
relationship is a change of tension in muscle length occured by each exercise position. Study of the
abductor hallucis according to ankle position during TSO based on length-tension relationship, which is
the most commonly used for the rehabilitation of the abductor hallucis, is not enough. This study aimed
to determine the changes in the cross-sectional area (CSA) of the abductor hallucis muscle during
various ankle positions by offering the toe-spread-out (TSO) exercise as an effective rehabilitation
method for subjects with hallux valgus (HV). Thirty subjects with an average age of 22.1 years were
recruited for this study. All subjects were firstly measured for the angle of their first metatarsophalangeal joint by goniometer. Those with angles greater than 15° were allocated to the HV group,
and the remaining subjects were placed in the normal group. The subjects also had the CSA of their
abductor hallucis measured by ultrasound in the resting position with no movement as well as in three
ankle positions—neutral (0°), plantarflexion (30°), and dorsiflexion (30°). All data were analyzed using a
two-way mixed analysis of variance, both between groups (normal and HV group) and within groups
(resting, neutral, plantarflexion, and dorsiflexion), to determine the group x position interaction effects.
The results are expressed as mean±SD, with a p-value <.05 deemed statistically significant. During the
TSO exercise in the normal group, the CSA of the abductor hallucis was significantly higher in both the
plantarflexion and neutral positions compared with the resting position (padj<.01), and plantarflexion was
significantly higher than the dorsiflexion position (padj<.01). During the TSO exercise in the HV group,
the CSA of the abductor hallucis for plantarflexion was significantly higher than it was for the resting,
neutral, and dorsiflexion positions (padj<.01). Based on the above results, it can be concluded that the
TSO exercise in 30° plantarflexion is an effective rehabilitation exercise for subjects with HV.
Key Words: Abductor hallucis, Cross-sectional area, Hallux valgus, Toe-spread-out, Ultrasound
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PTK-19-01[PO]

Comparison of Effect of Three Passive Stretching Techniques to
Length of Pectoralis Minor Muscle and Tension of Upper Trapezius
and Pectoralis Major Muscle
Deok-jong Seo, B.P.T., P.T.; Sang-il Yoon, B.P.T., P.T.; Seung-hwan Baek, B.P.T., P.T.;
Eun-oh Seo, B.P.T., P.T.; Su-hyeon Kim, B.P.T., P.T.; Yeong-eun Eom, B.P.T., P.T.;
Yu-lim Lee, B.P.T., P.T.; Ji-eun Lee, B.P.T., P.T.; Seung-chul Cheon, Ph.D., P.T.
Dept. of Physical Therapy, The College of Medical Science, Konyang University

It is necessary to increase the shortened length of the pectoralis minor muscle and restore normal
scapular movement. Various studies have reported that stretching the pectoralis minor muscles helps
people with neck and shoulder pain and dysfunction. The purpose of this study is to compare the
effects of 3 representative stretching methods on pectoralis minor muscle and to determine the most
effective. A total of 45 subjects were randomized into 3 groups, each consisting of 15 subjects, and a
different stretching method was applied in each group. The measuring tools were a tape measure and
a muscle tone tester. The tape measure was used to measure the distance between the shoulder and
the floor, and the muscle tone tester was used in the upper trapezius muscle. Statistical analysis was
performed using paired t-tests and one-way analysis of variance, with a statistical significance level of
0.05. After the interventions, the length of the pectoralis minor muscle and the muscle tone of the
upper trapezius and pectoralis major muscles were not statistically significant different between the
three different methods. There were statistically significant differences in frequency (p=.022) and
decrement (p=.030) of the upper trapezius muscle in the passive length technique and statistically
significant differences in the length of the pectoralis minor muscle in horizontal abduction stretching
(p<.001), partial intensive stretching (p<.001), and the passive length technique (p<.001) before and after
intervention. This study suggests that the three different stretching methods produced different changes
during the experiment, but not in the length of the pectoralis minor muscle or in the muscle tones of
the upper trapezius and pectoralis major muscles.
Key Words: Myoton, Pectoralis minor, Round shoulder, Passive stretching
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PTK-19-02[PO]

Appropriateness of Tibial Rotation for Isolation and Normalization
of the Medial and Lateral Hamstring
Dong-hoon Koo1; Hyun-ju Park, Ph.D., P.T.2; Bong-sam Choi, Ph.D., P.T.1;
Woo-taek Lim, Ph.D., P.T.1
1

Dept. of Physical Therapy, College of Health and Welfare, Woosong University
2
Good Daycare Center

Background: It is unclear whether the clinical use of tibial rotation to measure the medial hamstring
(MH) and lateral hamstring (LH) in isolation is based on sound scientific evidence or is simply based on
anatomical features.
Purpose: The purpose of this study was to compare the electromyographic (EMG) activity and knee
flexion force in three postures—neutral rotation (NR), external rotation (ER), and internal rotation (IR)—for
the isolation of the long head of the biceps femoris (LHBF), semitendinosus (ST) and semimembranosus
(SM), which comprise the MH and LH.
Method: Forty-six young and healthy adults were enrolled. The participants had a mean age of
21.9±2.2 years, height of 167.9±8.6 cm, and weight of 63.8±13.9 kg. This study was approved and
monitored by the Institutional Review Board of Woosong University. The participants laid on the
treatment table in the prone position with their knee joint bent 60°. Three trials of maximal voluntary
isometric contraction (MVIC) were performed for each posture (5 s/trial, 30-s rest between trials).
Resistance to movement during MVIC was provided using a strap, and EMG and knee flexion force
values were recorded in real-time using the wireless tension dynamometer. From the three postures, the
percentages of two postures relative to the posture with highest RMS were computed and presented as
%Max.
Result: The %Max of the EMG activity of the biceps femoris long head, semitendinosus, and semimembranosus muscles was significantly reduced in ER and IR compared with that in NR. There were no
significant differences in muscle activity between ER and IR. Knee flexion force and torque were
significantly reduced in IR compared with those in NR and ER.
Discussion: EMG activity was significantly diminished during tibial rotation compared with that in NR;
however, the reduction amount was too small to have clinical meaning. Contrary to the general
assumption, IR and ER had a limited influence on the isolation of MH and LH.
Clinical application: They may be unnecessary for MH and LH normalization in a clinical setting. The
uniform training of the hamstring muscles in NR for MVIC may be more appropriate than isolating the
muscles in ER and IR.
Key Words: Electromyography, Hamstring, PNF, Tibial rotation
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PTK-19-03[PO]

Comparison of Chest Mobility, Diaphragm Movement, and Vital
Capacity with and without Bras in Women
Ah-Reum Jeong; Sung-dae Choung, Ph.D., P.T.; Ji-Hyun Lee, Ph.D., P.T.
Dept. of Physical Therapy, Division of Health Science, Baekseok University

Background: Recently, musculoskeletal disorders caused by the use of brassieres (bras) have arisen. In
particular, a close relationship between bra cup size and shoulder joint pain has been reported. However,
changes in breathing volume due to bra wearing have not been studied.
Objective: The purpose of this study was to investigate changes in chest mobility, diaphragm
movement, and vital capacity according in women’s bras.
Method: For comparison of diaphragm and vital capacity, five groups each of size 75A and 85B
underwear were tested in groups A and B, respectively. Thoracic mobility before and after bra wearing
was measured using circular tape, and diaphragm movement was assessed using ultrasound. Spirometry
was measured using a Pony FX.
Conclusions: Comparison of bra wearing and non-wearing. In group A, there were significant increases
in mid-thoracic mobility, diaphragm movement, and vital capacity (labor lung capacity) (p<.05).
In group B, only chest mobility and diaphragmatic movement showed significant increases (p<.05).
There were no significant differences in chest mobility, diaphragm movement, and spirometry between
groups A and B (p>.05).
Therefore, wearing a bra can have a negative effect on diaphragm movement and rib cage mobility.
Key Words : Diaphragm, Vital capacity, Chest mobility, Bra
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PTK-19-04[PO]

Effects of Virtual Reality Devices on the Cervical Range of Motion
and Pain in the Muscle Tension
Jae-Yeon Kim; Sung-dae Choung, Ph.D., P.T.; Jae-hoon Shim, Ph.D., P.T.
Dept. of Physical Therapy, Division of Health Science, Baekseok University

The study was conducted to check the tension of the cervical vertebrae and muscles after using VR
(Virtual Reality). The study was conducted on 46 young adults using CROM and Myotone, and all data
were measured twice to obtain an average value. The experiment was conducted in a comfortable
position on a backless chair, with a group that saw the front and wore virtual reality devices for 30
minutes and a group that did not wear them. In the group that wore virtual reality devices for 30
minutes, the upper trapezius and levator scapular muscle in the shoulder were measured to reduce the
scope of surgery and increase muscle tension. It has been shown that there are few changes in groups
that do not wear VR. This suggests that VR wear can cause forward head posture due to reduced
muscle strength and range of motion.
Key Words: Cervical ROM, Forward head posture, Muscle tone, Virtual reality
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PTK-19-05[PO]

Relationship among Abdominal Muscle Thickness, Stero-costal
Degree and Kyphotic Angle in Health Young Adults
Chan-Hee Lee; Sung-dae Choung, Ph.D., P.T.; Sujin Hwang, Ph.D., P.T.
Dept. of Physical Therapy, Division of Health Science, Baekseok University

The purpose of this study was to investigate the relationship among sterno-costal angle, kyphotic
angle and abdominal muscle thickness. Thirty-three persons who had the health young adults
participated in this study. This study measured sterno-costal angle, kyphotic angle and abdominal muscle
thickness at rectus abdominis, external oblique, internal oblique and transverse abdominis by inclinometer, image J and ultrasonography. All measures took three times and then the corrected data
averaged to analyze statistically. Common characteristics of all participants were analyzed by descriptive
statistics. Pearson correlation was used to determine the correlation coefficients among sterno-costal
angle, kyphotic angle and abdominal muscle thickness. After analyzing, the sterno-costal angle showed
significant correlation coefficients between kyphotic angle and abdominal muscle thickness. The results
of this study suggest that the sterno-costal angle affects the kyphotic angle and abdominal muscle
thickness.
Key Words : Kyphosis, Sterno-costal angle, Abdominal muscle, Sonograph, Image J
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PTK-19-06[PO]

Effects of Contraction-Relax and Static Stretching on Soleus
Muscle for Health Young Adults
Ye-ji Lee; Sung-dae Choung, Ph.D., P.T.; Sujin Hwang, Ph.D., P.T.
Dept. of Physical Therapy, Division of Health Science, Beakseok University

Background: Apply a stretching method to the Soleus muscle and measure the changes in muscle
strength and muscle strength.
Objectives: The purpose of this study was to investigate the effects of Contraction-Relax and Static
on Soleus Muscle.
Method: Thirty health young adults participated in this study. To investigate the Effects of
Contraction-Relax and Static Stretching on Soleus Muscle, this study measured two clinical tools,
including myoton test and Ultrasound measures.
Results: Each stretch gave a physiological change in the muscle and there was no difference in the
muscle thickness between the two methods, but the static stretch was significantly changed in muscle
tension.
Conclusions: The results of this study suggest that the Soleus muscle would be a beneficial approach
for Health Young Adults to improve the Soleus muscle thickness and tension.
Key Words: Soleus, Stretching, Thickness, Tension
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PTK-19-07[PO]

The Effect of Trunk Angle on Forced Vital Capacity
after Using Smart Phone
Ji-hwan Kim; Jae-hoon Shim, Ph.D., P.T.; Sung-dae Choung, Ph.D., P.T.
Dept. of Physical Therapy, Division of Health Science, Beakseok University

This research conducted an experiment to compare the effects of body angles on lung capacity when
using smart phones. This research studied a total of 30 people, 10 each in three posture. The three
posture consist of sitting in upright posture, arm using smart phone on a desk and trunk flexion 70˚
sitting posture, arm using smart phone on thigh slouch sitting posture. The lung capacity of the subjects
was measured before the posture and 30 minutes after the posture. As a result there was no difference
between sitting in upright posture and arm using smart phone on a desk and trunk flexion 70˚ sitting
posture. Arm using smart phone on thigh slouch sitting posture decreased lung capacity. Based on the
results, it is better to stretch your back when you are using a smart phone for a long time.
Key Words: Smart phone, Sitting posture, Lung capacity
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PTK-19-08[PO]

Change in Muscle Activation and Movement of the Cervical and
Lumbar Spine in Dental Hygienists by Head Rotation of the
Patient during Dental Treatment
Bo-ram Choi, Ph.D., P.T.1; Sook-Jeong Lee, Ph.D.2
1

Dept. of Physical Therapy, College of Health and Welfare, Silla University
2
Dept. of Dental Hygiene, College of Health and Welfare, Silla University

Dental hygienists suffer from shoulder and back pain, carpal tunnel syndrome, and herniated lumbar
discs because of cervical extension and lumbar spine tilting toward the patient during treatment. The
purpose of this study was to examine muscle activation and movement of the cervical and lumbar spine
in dental hygienists during dental treatment and to explore changes in muscle activation and movement
of the cervical and lumbar spine by patient head rotation. In 21 healthy dental hygienic students with no
musculoskeletal or neurological disease, changes in muscle activation and movement of the cervical and
lumbar spine were measured during scaling of the maxillary right-side polar face area using CROM,
BROM, and EMG. The subjects tilt toward the manikin so that the teeth could be seen under conditions
where the manikin's head was facing upwards, and then rotated 30 degrees to the left. Our results
showed significantly reduced cervical and lumbar flexion when the manikin was rotated left by 30
degrees, compared to when facing the manikin face; there was no significant difference in lumbar
muscle activation between the two positions, although right erector spinalis of the cervical and bilateral
trapezius was significantly reduced in the rotated left 30 degree position. Our results show that rotating
the patient's head to make the teeth visible decreases the flexion angle of the dental hygienist's cervical
and lumbar spine and decreases muscle activation of the right neck and shoulder. Therefore, rather than
excessive flexion of the patient's cervical and lumbar spine to observe the teeth during treatment,
controlling the patient's head will reduce excessive movement of the dental hygienist's cervical and
lumbar spine to prevent musculoskeletal disorders.
Key Words: Dental hygienist, Maxillary right-side molar palatal surface, Scaling
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PTK-19-09[PO]

Effects of Shortened Hamstring Length on Quadriceps Femoris and
Hamstring Activation during Squat Exercise
Hyun-hee Park; Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Welfare, Silla University

Squat exercises are generally performed to increase muscle strength and improve joint function.
However, in subjects with a shortened hamstring, joint movement in the pelvis, hip, and knee can be
limited during squat exercise. Therefore, the objective of this study was to examine the effects of
hamstring length on quadriceps femoris and hamstring activation during squat exercises. The purpose of
this study was to investigate the effect of hamstring on muscle activity of quadriceps femoris and
hamstring when squatting was performed on short subjects. We recruited 28 voluntary participants. No
surgical treatment of legs and waist 6 months ago, no musculoskeletal and neurological disorders, and
the leg length difference was limited to less than 30mm. Among the randomly selected subjects, 110° or
less was assigned to groups with shorten hamstring (13 persons, ages, height, and weight) and more
than 110° was assigned to groups with normal hamstring (15 persons, ages, height, and weight). We
recruited 28 voluntary participants to this study. Following a hamstring length test, subjects who
measured below 110° (n=13) were assigned to the shortened hamstring group, and those who measured
above 110° (n=15) were assigned to the normal hamstring group. We measured activation of the vastus
medialis, vastus lateralis, medial hamstring, and lateral hamstring using surface electromyography. We
performed independent t-tests to analyze differences between the two groups. We found no significant
differences in muscle activation between groups with respect to any of the muscles in the quadriceps
eccentric section of squat exercise. In the quadriceps concentric section of squat exercise, a comparison
of muscle ratios showed significant differences in the vastus lateralis: lateral hamstring and vastus
lateralis: medial hamstring ratios between groups. Therefore, subjects with a shortened hamstring should
perform squat exercises with caution, to prevent increased eccentric activation of the hamstring muscles
during upward movement, where this can lead to further shortening of the hamstring.
Key Words: Squat exercises, Shortened hamstring, Quadriceps
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PTK-19-10[PO]

Effects of Stepping Areas of High-heel on Gastrocnemius and
Tibialis Anterior Activation during Ascending Stairs
So-yeong Kim; Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Welfare, Silla University

Wearing high-heeled shoes leads to foot and ankle instability, which requires leg muscles to remain in
constant contraction, and increases muscle fatigue around the leg and ankle joints during tasks such as
walking and climbing. Previous studies of the impact of stair climbing in high-heeled shoes have involved
placing the entire stepping area of the shoe on the stair. However, high-heeled shoe wearers sometimes
unconsciously contact the stair using only half of the stepping area. The purpose of this study was to
examine differences in leg and ankle muscle activation according to stepping area during stair climbing
in high-heeled shoes. Twenty young women in their early 20s voluntarily agreed to participate in this
study. We used surface electromyography to measure gastrocnemius and tibialis anterior activation in
the right leg during stair climbing under three conditions: barefoot, using half of the high-heeled shoe
stepping area, and using the entire high-heeled shoe stepping area. Means were compared using
one-way analysis of variance (ANOVA) and significant differences were assessed post-hoc using the
Bonferroni method. Both muscles showed significant activity differences among the three stair climbing
conditions. Gastrocnemius activity was significantly different between the high-heeled shoe conditions
(p=0.032), and tibialis anterior activity was significantly different between barefoot stair climbing and
climbing with half of the high-heeled shoe stepping area (p=0.021). The stepping area increased as heel
size increased, thus increasing excessive gastrocnemius and tibialis anterior activity to control excessive
ankle joint movement. We infer that using half of the high-heeled shoe stepping area prevents muscle
fatigue by reducing excessive leg and ankle muscle activation.
Key Words: Ascending stair, Gastrocnemius, High-heel, Tibialis anterior
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PTK-19-11[PO]

Effects of Kinesiology Taping of the Ankle Joint on Quadriceps
Femoris and Hamstring Activation during Squat Exercise
Jae-heung Park; Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Welfare, Silla University

During squat exercises, the ankle joints act as an intermediary between ground reaction forces and
the leg joints. Ankle joint stability during squat movement transfers forces produced by unstable
supports or various loads to the leg joints and trunk, reducing the risk of injury; therefore, a reference
is needed for correct ankle joint posture during squat exercises. The purpose of this study was to
examine the effect of ankle joint stability on quadriceps femoris and hamstring activation during squat
exercises. The participants in this study were 20 volunteers who performed squat exercises with and
without kinesiology tape. We measured quadriceps femoris and hamstring activation using surface
electromyography. The ankle joint was stabilized with kinesiology tape using the ankle balance taping
(ABT) method. A paired t-test was performed to compare differences between taping conditions. Vastus
medialis and vastus lateralis activation was greater following squat exercises with kinesiology tape than
without; however, the difference was not significant. Medial and lateral hamstring activation was not
significantly different between taping conditions. Although it is difficult to maintain stability using
kinesiology tape alone, ankle joint stability is believed to affect quadriceps femoris muscle activity, which
increases the effectiveness of the squat exercise.
Key Words: Ankle stability, Kinesiology taping, Squat exercise
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PTK-19-12[PO]

The Association between Group Assignment and Academic
Achievement in College Students
Seon-woo Nam, B.P.E; Jong-chan Lim; Yu-jin Jung; Min-seo Koo; Ji-hyeon Lyu;
Gyeong-seon Jang; Hyun-sook Kim, Ph.D., P.T.; Yeon-gyu Jeong, Ph.D., P.T.
Dept. of Physical Therapy, Yeoju Institute of Technology

The purpose of this study was to investigate the association between group assignment and academic
achievement for university students. A total of 160 students were interviewed using questionnaires
consisting of general (14 items) and group assignment characteristics, which include the 6 domain of
perception (7 items), efficiency (5 items), selection method (6 items), inconvenience and difficulties (5
items), assignment role (7 items), and improvement plan (10 items). Furthermore, the academic
achievement consisted of total of 29 items, classified by the achievement of job performance (5 items)
and skill (24 items). In univariate analyses, confidence (F=2.54, p=0.04), anxiety on gap between
individual’s abilities (F=5.06, p<0.01), roles sharing (F=5.77, p<0.01), gender ratio (F=2.98, p=0.02),
motivation (F=2.67, p=0.03), and mutual evaluation (F=2.88, p=0.02) on group assignment was related
with academic achievement. In multivariate analysis, group assignment characteristics of lower anxiety
on gap between individual’s abilities (β=1.04, p=0.03) and the role of leader (β=1.31, p=0.01) or presenter
(β=1.23, p=0.03) than date collector or editor were positive predictors of academic achievement in
university students (F=3.34, p<0.01, R 2=45.2%). Overall, the active, confident, and motivated students
may accomplish higher academic achievement than the passive, anxious, and lack of confidence in
university students.
Key Words: Academic achievement, Group assignment, College student
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PTK-19-13[PO]

The Effect of Mackenzie Exercise Combined with Flex-Bar on the
Stability of Body Alignment in College Students with
Forward Neck Posture
Young-hun An1; Seon-jeong Lee1; Yeon-su Kim1; Young-min Moon1; Han-byul Kim1;
Da-hye Kim1; Ye-rin Hong1; Chea-won Nam1; Su-ran Lim1; Bo-yun Kwen1;
Kyung-hyun Kim1; Hyun-sook Kim, Ph.D., P.T.2; Yeon-gyu Jeong, Ph.D., P.T.2
1

Dept. of Physical Therapy, College of Yeoju
Dept. of Physical Therapy, Yeoju Institute of Technology

2

This purpose of the study was to investigate the effects of Mackenzi exercise combined with Flex-bar
compared to the Flex-bar on the stability of body alignment in college students with forward neck
posture. Fifteen subjects who are above 65 years old were recruited from the welfare center of Yeoju-si,
living in the community. Twenty-three subjects currently enrolled at a college in Gyeonggi-do were
randomly assigned to one of the following; experimental group (15 subjects) or control group (11
subjects). All subjects underwent 10 min of stretching training and 30 min of Flex-bar exercise in the
form of sitting and standing posture. The subjects in the experimental group underwent simultaneous
training in Mackenzi exercise for 30 min/day, 2 times/week, for 6 weeks. The main measurement were
the angle from the horizontal line of tragus to canthus, C7 spinous process to tragus, and acromion to
C7 spinous process and the horizontal length of coracoid process and inferior angle to the mid-line in
each side of body, using Image J program. Although both groups showed a significant difference in most
of the variables before and after the intervention, the experimental group showed a significant increase
only in the angle from the horizontal line of C7 spinous process to tragus than control group (p=0.01),
which implies that the higher the above angle, the better the forward neck posture was improved.
Therefore, Mackenzie exercise with Flex-bar may be effective in improving the stability of body
alignment in college students with a forward neck posture.
Key Words: Forward neck posture, Mackenzi exercise, Flex-bar, Stability of body alignment
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PTK-19-14[PO]

Variation of Pelvic and Spinal Inclinations according to the Sitting
Position with Their Legs Crossed in College Students
Jong-yoon Jang1; Min-ju Hong1; Ji-eun Choi1; Ha-jeong Yoo1; Min-ji Choi1; Yun-joo Choi1;
Hyun-sook Kim, Ph.D., P.T.2; Yeon-gyu Jeong, Ph.D., P.T.2
1

Dept. of Physical Therapy, College of Yeoju
Dept. of Physical Therapy, Yeoju Institute of Technology

2

The purpose of this study was to find out how the pelvis and spine are affected, according to the
siting with their legs crossed in college students. Twenty-eight subjects were recruited from a college in
Gyeonggi-do. They were interviewed using questionnaires consisting of general characteristics, such as
gender, height, weight, pain (yes/no) after sitting with legs crossed, sitting posture with dominant legs
crossed (yes/no), and other factors, which were related to the habit of students when they sit down.
Main measurement were hip and spine movement along the body’s centerline, like Q angle, the length
from greater trochanter, anterior superior iliac spine (ASIS), posterior superior iliac spine (PSIS), inferior
angle, and C7 spinous process to centerline in each side of body. Although most of the variables have
not been significantly shown, subjects with their leg crossed to the left side found a larger Q angle
(t=2.38, p=0.04) than those with leg crossed to the right side, which may be associated with asymmetric
posture alignment. It was believed that the difference between the legs crossed and Q angle may be
affected by the pattern of diagonal motion and continuous habit of dominant leg, when their legs were
crossed. Therefore, only one direction of sitting posture with legs crossed should not be recommended
in college students. The further study with a large sample size is needed for the change of body
alignment momentarily with 3D motion analysis.
Key Words: Sitting, Leg crossed, Q angle, Body alignment
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PTK-19-15[PO]

The Effect of High-Heel on Pain and Balance Stability of Body
for Female College Students
Tae-young Gong1; Jae-hoon Jeong1; Sang-hyeon Lee1; Doo-hyuk Lee1; Jong-seo Lee1;
A-hyeon Kim1; Dong-chan Kim1; Geon-young Shin1; Yeong-seok Ryu1; Joo-hyeon Kim1;
Hyun-sook Kim, Ph.D., P.T.2; Yeon-gyu Jeong, Ph.D., P.T.2
1

Dept. of Physical Therapy, College of Yeoju
Dept. of Physical Therapy, Yeoju Institute of Technology

2

The purpose of this study is to investigate the high-heel on pain and balance stability of body. A total
of forty female college students in the air service (23 subjects) and physical therapy department (17
subjects) were recruited from a university in Gyeonggi-do and interviewed using questionnaires
consisting of general (20 items), high-heel related characteristics (15 items), such as pain, frequency,
duration, and height, ankle edema, and other factors in wearing the high-heel. All subjects were induced
with ankle planter flexor fatigue. Static and dynamic balance were measured using the one leg standing
test (OLST) and the star excursion balance test (SEBT) in anterior, posteromedial, and posterolateral
directions, respectively. Female students in air services department had significantly higher pain (t=3.26,
p<0.01) on ankle and foot, lower balance stability in OLST (t= 2.43, p<0.01) and the SEBT in anterior (t=
3.10, p<0.01) and posteromedial (t= 1.76, p<0.05) directions than those in physical therapy depart-

—

—

—

ment, when fatigue-inducing exercise was performed. These findings suggested that a high-heel wearing
for a relatively long period and muscle fatigue may contribute to the pain and changes in static and
dynamic balance in female, probably to negative effects on physical function during activities of daily
living.
Key Words: Balance, Muscle fatigue, High-heel
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PTK-19-16[PO]

Does the Way to Commute College Affect in Academic
Achievement in College Students?
Chang-huyng Jo1; Seung-yeon Yun1; Ji-kyu Kim1; Hyo-jin Kim1; Da-yun Lee1; Sung-ah Cho1;
Hyun-sook Kim, Ph.D., P.T.2; Yeon-gyu Jeong, Ph.D., P.T.2
1

Dept. of Physical Therapy, Yeoju University
Dept. of Physical Therapy, Yeoju Institute of Technology

2

The purpose of this study was to investigate the association between the way to commute college
and academic achievement for college students. A total of 158 students were interviewed using questionnaires consisting of general (14 items), commuting-related characteristics, which include the distance
to college (3 items), and transportation means (4 items), perception (7 items), efficiency (5 items), and
inconvenience and difficulties (5 items). Furthermore, the academic achievement consisted of total of 29
items, classified by the achievement of job performance (5 items) and skill (24 items). In multivariate
analysis, the higher sense of belonging to the university (β=1.38, p=0.01), the satisfaction of college life
(β=1.28, p=0.01), the higher self-esteem of the university (β=2.27, p=0.01), and the lower frequency of
missing notes (β=1.02, p=0.04) were significant predictors on the better academic achievement (F=4.22,
p<0.01, R 2=37.8%). In conclusion, regardless of the method and distance of commuting, it would be
necessary to increase satisfaction on college life and pride of college students, in order to improve
academic achievement.
Key Words: Commuting method, Academic achievement, College student
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Recently, cases of posture-related diseases, such as thoracic kyphosis, forward head posture (FHP),
and rounded shoulders, have increased due to the use of smartphones and computers. Previous studies
have reported that downhill walking is beneficial for improving posture because the line of gravity moves
backward during this activity. Therefore, subjects must straighten their trunk and head further to
maintain upright posture. The aim of this study was to investigate the effect of a four-week downhill
treadmill walking exercise (DTWE) in subjects with thoracic kyphosis and FHP. Thirteen subjects with FHP
and thoracic kyphosis were recruited from Yonsei University’s Mirae campus for this study. All subjects
performed a 30-minute DTWE 3 times a week for 4 weeks. A 3D motion analysis system was used to
measure the craniovertebral angle (CVA), thoracic kyphosis angle, lumbar lordosis angle, and pelvic tilt
angle. A surface electromyography system was used to record the surface muscle activities in cervical
erector spinae (CES), thoracic erector spinae (TES), and the sternocleidomastoid muscle (SCM). A
hand-held dynamometer was used to measure the maximum isometric strength of the back extensor. A
paired t-test was used to compare the pre- and post-test values. Statistical analyses revealed that CVA,
TES electromyography (EMG) activity, and back extensor strength were significantly increased after the
intervention (p>.05). The thoracic kyphosis angle, SCM, and CES activities were significantly decreased
after the intervention (p>.05). However, there was no significant difference in either the lumbar lordosis
angle or the pelvic tilt angle. Therefore, the results of this experiment support that DTWE could be an
effective intervention for reducing thoracic kyphosis and FHP without causing compensatory movements
at the lumbar spine and the pelvis.
Key Words: Downhill treadmill walking exercise, Electromyography, Forward head posture, Kinematics,
Thoracic kyphosis
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Side bridge exercises are known to strengthen the core hip, trunk and abdominal muscles and to
challenge the torso muscles without the high lumbar compressive loading associated with back
extension or trunk curls. Using electromyography (EMG), many researchers have shown that side bridge
exercise is one of the high load exercises in terms of gluteus medius (Gmed) activity in healthy subjects.
The purpose of this study was to examine the EMG activity of the Gmed, the gluteus maximus (Gmax),
and the tensor fasciae latae (TFL) and the Gmed/TFL ratio during three different side bridge exercise.
The three different side bridge exercises were as follows: (a) side bridge exercise (SB), (b) side bridge
exercise with knee flexion (SBK), and (c) side bridge exercise with knee flexion and hip abduction (SBKH).
Twenty-one subjects with Gmed weakness participated in this study. Gmed manual muscle test was
performed before the exercise to confirm Gmed weakness. The strength was graded from a scale of 0
to 50, and a grade of 3 or lower was defined as Gmed weakness. Surface EMG was used to measure
the activity of the Gmed, the Gmax, and the TFL, while a three-dimensional motion analysis system was
used to monitor the hip and trunk alignment during the bridge exercise. A one-way repeated analysis of
variance (ANOVA) was used to analyze the EMG activity data collected from each muscle during the
three side bridge exercises. A p-value ≤.05 was set to indicate the statistical significance and
Bonferroni's correction was performed for post hoc test (p≤.017). There is significant main effect
between side bridge exercise and muscle activity of the Gmed (p<.001), the Gmax (p<.001), the TFL
(p<.001) and the Gmed/TFL ratio (p=.003). The muscle activity of the Gmed (p<.001), the Gamx (p<.001)
and the TFL (p<.001) was significantly greater in SBKH than SB and SBK. However, the Gmed/TFL ratio
of was lesser in SBKH than SBK (p=.008) and SB (p=.01). Meanwhile, there was no significant difference
between SB and SBK in all the variables tested. As a results, SBKH is the exercise that showed the
highest activity in the Gmed, Gmax and TFL. However, SBK showed preferential activity of the Gmed and
Gmax over the TFL. Therefore, SBK may be effective for subjects with Gmed weakness in terms of
muscle activity and Gmed/TFL ratio.
Key Words: Electromyography, Gluteus medius weakness, Side bridge exercise
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Visual, vestibular, and somatosensory systems provide information about spatial positioning, acceleration, and mechanical forces acting on the body during standing balance. In response to the decline of
the somatosensory system, a compensatory increase in postural muscle activities occurs during upright
standing. The augmented somatosensory feedback could be exploited to induce desired changes in the
pattern of muscle contraction via the mechanical stimulation of cutaneous mechanoreceptors that
respond to stimuli, such as by using ankle foot orthoses (AFOs) and vibration. The purpose of this study
was to compare the mean sway area of the 95% confidence ellipse (area), the mean velocity of the
center of pressure (velocity), and muscle activities of the tibialis anterior (TA) and gastrocnemius (GCM)
in three feedback conditions (baseline, AFOs, and vibration). Fifteen subjects (11 men and 4 women)
participated in this study. Standing postural sway was evaluated using a force platform, and muscle
activities were measured with surface electromyography (EMG). The participants performed tests
standing barefoot on the platform for a minute with feedback conditions, their feet together, with eyes
open or eyes closed and head tilted back. Two-way repeated-measures analysis of variance was used for
statistical analysis, and the Bonferroni correction was used as a post hoc test. The feedback showed
significant main effects on area (p<.01), velocity (p<.01), and TA (p<.05) and GCM muscle activities
(p<.05). AFOs had significantly greater effect on postural control (area and velocity) and significantly
decreased muscle activities (TA and GCM) as compared with the baseline and vibration. Our results
suggest that AFOs can improve postural control by decreasing compensatory muscle activities.
Key Words: Balance, Somatosensory feedback, Postural control
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Measurement of Health-Related Quality of Life (HRQoL) provides a meaningful way to determine the
impact of palliative rehabilitation care for cancer survivors. Many studies have found a positive
relationship between the HRQoL and the palliative rehabilitation care. Most WHOQoL measurements, if
not all, are known to be reliable and valid. However, the conceptual definition of HRQoL is still evolving
in terms of wide range of HRQoL measures. The present study aimed to compare item calibrations of a
brief Korean version of the World Health Organization Quality of Lift (WHOQoL-BREF) and EuroQoL
(EQ-5D) instrument by applying Rasch rating scale model. This cross-sectional study recruited 52
participants from two rural rehabilitation and oriental medicine hospitals in Korea. Both HRQoL
instruments were administered to potential participants after completion of initial palliative rehabilitation
cares including pain management, strengthening exercise, lymphatic massage and etc. The first data
analysis on the fit statistic, all items except few items were shown to fit the Rasch model (three items
from the WHOQoL-BREF and one item from EQ-5D). Based on two separated analysis, item calibrations
of both measurements ranges from

—0.72 to 0.76 logits for WHOQOL-BREF and from —1.41 to 0.72

logits for EQ-5D. The second data analysis to compare the item calibrations in relation to each other, we
converted the logit into same scale (i.e., from

—5 to +5). Items of WHOQol-BREF were well spreaded

throughout the HRQoL levels, while items of the EQ-5D showed a serious ceiling and covered only
participants with low level of HRQoL. In conclusion, the WHOQoL-BREF may be more acceptable to
measure the wide range of HRQoL than did the EQ-5D for cancer survivors who had palliative
rehabilitation cares.
Key Words: Item calibration, Measurement, Palliative care, Rasch model, Health-related QOL
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Abnormal control of scapular motion is associated with an increased risk of subacromial compression
of the rotator cuff tendons and it makes muscle weakness. Previous studies have shown that muscle
strength is increased by passively stabilizing the scapular. Despite the fact that scapular dyskinesis may
cause not only rotator cuff tear but also weakness of the upper extremity, studies on scapular
dyskinesis that may occur after rotator cuff repair are still lacking. The purpose of this study was to
determine whether scapular dsykinesis were present in patients with rotator cuff repair and to investigate the influence of scapular position on upper extremity strength. We recruited 12 patients with a
rotator cuff repair. To measure the winged scapula (WS) using a scapulometer. Supraspinatus muscle
strength measurements taken during two scapular positions (scapular natural position, scapular
stabilization position) in each rotator cuff repair and non-rotator cuff repair shoulder. The rotator cuff
repair shoulder had significantly greater winged scapula than contralateral shoulder (p<0.05). For
supraspinatus strength, there were significant main effects for Rotator cuff Repair (F=61.744, p<0.01), a
main effect for the scapular position condition (F=8.391, p<0.05), and a significant interaction (F=9.621,
p<0.05). These results show that scapula dyskinesis could affect rotator cuff tear and it could be an
important factor in shoulder rehabilitation after rotator cuff repair. It has also been shown that
stabilization of scapular can be recommended for the recovery of supraspinatus muscle strength.
Key Words: Rotator cuff repair, Scapular positioning, Scapular dyskinesis, Supraspinauts muscle
strength
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Aging induces general postural changes, such as forward head posture, thoracic kyphosis, and
decreased cervical range of motion. These changes lead to reduced physical function, respiratory
function, and postural control ability; degraded quality of life; and increased mortality. Various exercise
arbitration methods have been introduced, and their usefulness has been proven to some extent.
However, in studies about exercise arbitration methods, especially for the elderly, postural changes are
mentioned as mostly changes in the bony angle rather than in muscle strength. In particular, no study
has directly compared with the effects of intervention and deep neck flexor (DNF) muscle strength,
which can affect joint movement, such as those in the neck and thoracic vertebrae of the elderly.
Therefore, in this study, we try to identify changes in craniovertebral angle (CVA), kyphosis angle, and
DNF muscle strength when exercise intervention is performed on elderly people. The hypothesis of this
study is that CVA, kyphosis angle, and DNF muscle strength will increase when therapeutic exercise is
applied.
The subjects are 15 healthy elderly people, and therapeutic exercise is performed once a week. Each
session includes three sets of 15 repetitions of CCFE and resistance and stretching programs; the total
duration of the sessions is four weeks. CVA and kyphosis angle are measured by using markers, and
DNF muscle strength is measured twice (at baseline and after the intervention) by using a tensiometer.
Results show significant improvements in CVA (mean differences; +4.18±3.47, p=0.000) and in DNF
muscle strength (mean differences; +3.81±6.37, p=0.036). By contrast, there is no significant change in
kyphosis angle (mean differences;

—1.77±9.57, p=0.484).

In conclusion, this study could suggest that CCFE and resistance and stretching exercise programs
should be used on elderly people. These methods may prevent the negative postural changes caused by
aging in the elderly.
Key Words: Therapeutic exercise, Craniocervical flexion exercise, Deep neck flexor
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Trunk stability plays an important role in lumbar spine injury prevention and rehabilitation, and it can
be improved using abdominal hollowing (AH) and abdominal bracing (AB) exercises. A previous study
compared the effects of AH and AB when they were performed in a static posture. By contrast, there
are no comparison studies on the effects of AH and AB on trunk stability in functional movement. The
purpose of this study was to compare the effects of AH and AB on the abdominal muscle thickness and
pelvic rotation angle of healthy women during active straight leg raise (ASLR). The hypothesis was that
the abdominal muscle thickness will increase and the pelvic rotation angle will decrease when AB is
applied. During resting and ASLR, abdominal muscle thickness was measured in accordance with the
breathing method using ultrasound, and pelvic rotation was measured using a Smart KEMA device. Each
trial was repeated three times for five seconds. Statistical analysis was performed using two-way mixed
analysis of variance (ANOVA). Results showed that the thickness of transversus abdominis (TrA) during
ASLR with AH was significantly improved (p<.001). By contrast, there was no significant change in the
thickness of external oblique (EO) (p>.0143) and internal oblique (IO) (p>.052) between AH and AB. AB
during ASLR reduced pelvic rotation compared with AH (p<.008). In conclusion, healthy women can
selectively use the AH method to activate the trunk stabilization muscle during functional movement and
adopt the AB method to maintain a stable posture.
Key Words: Hollowing, Bracing, Trunk stabilization, Abdominal muscle thickness, Pelvic rotation
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The Wheelchair Skills Training Program (WSTP) was developed in Canada in early 2000. This program
contains various wheelchair skills and training materials that are essential for wheelchair users who are
independently dwelling indoors or outdoors. WSTP is also a reliable method of improving the wheelchair
skills of individuals with spinal cord injury (SCI). However, it is not yet adopted worldwide. Therefore, only
a few studies have been conducted about the diverse factors that might affect the program. Therefore,
this study aimed to define the correlation between WSTP and upper extremity muscle strength and to
confirm the effectiveness of a 2-week WSTP for individuals in inpatient facilities. Eight subjects with SCI
below thoracic level participated in the study; they had not received WSTP and were admitted to the
rehabilitation hospital. The subjects’ upper limb strength (5 parts: elbow flexor, elbow extensor, shoulder
flexor, shoulder abductor, shoulder elevator) was measured using a handheld dynamometer. Wheelchair
Skills Test (WST), Spinal Cord Independence Measure III (SCIM III)-ambulation item, SCI Falls Concern
Scale (SCI-FCS), and WST-confidence item scores were measured before and after the 2-week WSTP.
Each program session lasted 30 minutes, and 5 sessions were held per week for 2 weeks with the
intervention of a physiotherapist. There was no significant correlation between the upper extremity

—

—
flexor: ρ=—0.683, shoulder elevator: ρ=0.048) except shoulder abductor strength (ρ=—0.786, p=0.021).

strength and the changes in WST scores (elbow flexor: ρ= 0.405, elbow extensor: ρ= 0.238, shoulder
After the 2-week WSTP, WST, SCI-FCS, and WST-confidence item scores significantly increased (p=0.012,

p=0.017, p=0.012, respectively). By contrast, the SCIM III-ambulation item scores did not change
significantly. WSTP can be an effective way to improve the wheelchair skills of thoracic SCI subjects and
reduce the risk of falling while improving these individuals’ confidence in their wheelchair skills. However,
this study did not find a strong correlation between wheelchair skill improvement and upper extremity
strength. According to the results, only shoulder abductor strength and wheelchair skills have a negative
correlation. A larger sample size may produce different outcomes. Furthermore, these findings are
confined within thoracic SCI. Thus, applying the same study design to cervical SCI may be useful in
obtaining further data.
Key Words: Wheelchair skill, Strength, Spinal cord injury
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Overuse of the upper trapezius (UT) muscle during shoulder movement can interfere with scapular
alignment, and the movement pattern can lead to specific errors in choosing an appropriate movement
strategy. Many studies have suggested that taping effectively improves the function of shoulder joints
and corrects body alignment. Previous research has investigated the effect of UT taping on pain and
muscle activity. However, the effects of inhibitory UT taping on shoulder compensatory movement in
subjects with myofascial trigger points have not been examined. Therefore, the purpose of this study
was to confirm the effects of inhibitory UT taping on shoulder muscle activity (UT, anterior deltoid,
serratus anterior), shoulder flexor strength, and scapular elevation angle between pre and post under
two conditions (inhibitory and sham taping). The hypothesis of this study was that applying inhibitory
taping on UT would reduce UT activity, scapular elevation angle, and shoulder flexor strength.
Twenty-four subjects with latent myofascial trigger points in UT were recruited. Inhibitory taping was
applied on UT, starting from the inferior margin of the medial 1/3 of the clavicle and then firmly on the
UT muscle with full stretching of the tape to the thoracic spine at T12. Sham taping was applied in the
same way but without any tension applied. Each group (inhibitory and sham taping) was measured for
shoulder muscle activity, shoulder flexor strength, and scapular elevation angle during maximum
isometric shoulder flexion under pre and post conditions. There were no significant differences between
the groups in shoulder muscle activity, shoulder flexor strength, and scapular elevation angle at baseline
(p>0.05). However, there were significant differences in UT activity (p=0.004), scapular elevation angle
(p=0.003), and shoulder flexor strength (p=0.000) in the inhibitory taping group. By contrast, there was
no significant difference in the sham taping group (p>0.05). These results indicated that the application
of inhibitory taping on UT reduced UT activity, scapular elevation angle, and shoulder flexor strength.
Therefore, inhibitory taping may be recommended as an effective way to reduce the shoulder
compensatory movement pattern in subjects with latent myofascial trigger points.
Key Words: Latent myofascial trigger points, Inhibitory taping, Upper trapezius
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Pilates improves muscle strength and posture, the core posture and enhances balance. Many general
changes in posture that occur with age, such as forward head posture, thoracic kyphosis, and decreased
cervical range of motion, have been reported recently. These changes lead to such problems as
increased mortality and decreased physical function, respiratory function, posture control ability, and
quality of life. Various exercise intervention to prevent and/or delay the negative aspects of aging, and
their usefulness has been validated to a certain degree. However, no studies have demonstrated the
effects of Pilates exercises on the elderly, especially those that observed changes in deep neck flexor
(DNF) muscle strength and balance ability in the elderly. Therefore, in this study, we aimed to observe
changes in the DNF muscle strength, craniocervical angle (CVA) and dynamic standing balance of older
adults after they performed Pilates. The hypothesis of this study was that the CVA, DNF muscle
strength, and dynamic standing balance of older adults will be improved after they perform Pilates-based
exercises. The subjects are 15 healthy older adults of Pilates-based exercises lasted one hour, session
was held per week for weeks. CVA was measured using a marker and a camera; by using the Image J
program DNF muscle strength was measured before and after intervention using a tensiometer. Dynamic
standing balance was measured with a Functional Reach Test (FRT) by pushing forward the “sliding rod”
forward while in the standing position. Measurements were obtained before and after intervention for
four weeks and all data analyzed with a paired t-test. The P value was 0.05, and CVA (mean±SD;
2.01±1.44, p=0.000), DNF muscle strength (mean±SD; 5.18±6.37, p=0.036), and FRT (mean±SD; 4.89±6.67,

p=0.013) Pilates-based exercise resulted in significant improvements in cervical spine angle, muscle
strength, and balance function in the elderly. In conclusion, Pilates-based exercise can be a good way to
improve the balance ability while maintaining a healthy posture.
Key Words: Pilates, Deep neck flexor, Standing balance
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Chronic low back pain (CLBP) is amost common musculoskeletal problem worldwide. Gluteal muscle
weakness or dysfunction leads to low back pain. Previous studies have suggested that gluteal muscle
weakness and hip joint dysfunction are strongly related to chronic low back pain in middle age women.
Gluteus maximus (Gmax) and gluteus medius (Gmed) extensively contribute to weight-bearing movement
by assisting in stabilizing the lumbo-pelvic-hip complex. Decrease is shown in the cross-sectional area of
Gmax for women with CLBP, as well as a decrease in walking speed in subjects with CLBP. Gmed is
characterized by weakness and tenderness in patients with CLBP. Therefore, gluteal muscle is important
for posture, balance, and independent gait. However, few studies have investigated exercises effective for
strengthening this muscle and reducing CLBP. It is known that sling exercise supports or suspends the
pelvis and hip joint muscle without pain, normalizes muscle response patterns, retrains muscle motor
units, and improves damaged postural alignment abilities. However, no previous study has investigated
the effect of the sling exercise method to increase gluteus muscle strength among women with CLBP.
To fill this gap in the literature, in the present study, we investigated a sample of a total of 25 women
with the history of CLBP. The participants’ pain intensity was measured using the visual analogue pain
scale. Disability was measured using the Korean Oswestry Disability Index. A force measurement device
was used to collect data on gluteal muscle strength. The participants walked for five minutes at a
preferred walking speed on a treadmill, and the average walking speed was measured during gait and
then re-measured after exercise. Two hip sling exercises were examined during four weeks. Pain intensity
and disability were found to decrease after sling exercises. While significant differences were seen in
Gmed strength and gait velocity (p<0.05), no significant differences were seen in Gmax strength (p>0.05).
These results demonstrate that Gmed strength differed significantly between before and after sling
exercise, suggesting that sling exercises are a more effective program to strengthen Gmed muscles
among women with CLBP.
Key Words: Chronic low back pain, Gluteus muscle weakness, Gait velocity, Sling exercise
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Background: Scapular winging is defined as a prominence of the medial border of the scapula.
Serratus anterior (SA) muscle imbalance or weakness alters the scapula position and muscle activation
patterns. Push-up-plus variations are commonly used during shoulder rehabilitation for retraining the
upper trapezius (UT), lower trapezius (LT), pectoralis major (PM), and serratus anterior (SA) muscles.
Objects: The purpose of this study was to compare UT, LT, PM, and SA muscle activity during
kneeling-plus exercises on three different surfaces (stable, unstable, and sling surfaces) in winged
scapula participants.
Methods: This study included 14 participants who were winged scapula subjects. The participants
performed kneeling-plus exercises on three different surfaces. A one-way repeated ANOVA was used for
statistical analysis. The significance level was set at α=.05.
Results: During kneeling-plus exercises on the unstable surface, an increased EMG activity of the SA
was observed (p<0.05). The UT/SA ratio was significantly different between the stable and unstable
surfaces (p<0.05). The PM/SA ratio was significantly different between the unstable and sling surfaces
(p<0.05). However, no significant differences were found in the UT, LT, and PM (p>.05).
Conclusion: Based on these results, the kneeling-plus exercises on unstable surfaces may be
recommended for selective activation training for SA of the subjects who over-activate the UT.
Conversely, exercise on the sling surface is recommended for subjects whose PM is over-activated.
Key Words: Scapular winging, Serratus anterior, Kneeling-plus exercise
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The Flexion-relaxation Phenomenon and Lumbar Range of Motion
Responses to Forced Expiration in Healthy Women
Ji-yul Ha, B.H.Sc., P.T.1; Min-joo Ko, M.Sc., P.T.1; Dong-kyu Lee, B.H.Sc., P.T.1;
Jae-seop Oh, Ph.D., P.T.2
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As the trunk is flexed from the upright position toward full lumbar flexion, the lumbar extensor muscle
exhibits myoelectric silence; this is called the flexion-relaxation phenomenon (FRP). The FRP is invoked
by a stretch inhibition reflex, allowing the erector spinae (ES) to relax while the passive elements provide
the necessary extension moment. Based on the mechanism of synergistic load-sharing between passive
tissues and the active muscle (ES) in the FRP, previous studies have reported that the increase in ES
muscle activation would indicate compensation for the decreased ability to resist the tension of the
stretching passive tissues, which might be closely related to back muscle spasms. In addition, the ES
muscle in a state of spasm is unable to provide sufficient segmental stabilization. The abdominal wall
muscle activation and associated rise in intra-abdominal pressure increase lumbar spinal stability. During
forced-expiration muscle training with threshold PEP, the abdominal muscles, including the external
oblique, internal oblique, and transverse abdominis, increase intra-abdominal pressure. Forced expiration
with threshold PEP could be a useful method to increase lumbar spinal stability during flexion-relaxation.
For healthy women, the muscle activity of the ES and the lumbar range of motion were measured
during flexion-relaxation under three conditions (10% PEmax, 20% PEmax, 30% PEmax). The data were
analyzed using one-way repeated ANOVA.
At 10%, 20%, and 30% PEmax, the flexion-relaxation ratio (FRR) and lumbar angle were significantly
greater than at baseline. The FRP ratio and lumbar angle had a significantly greater ratio at 20% PEmax
than at baseline, 10% PEmax, and 30% PEmax (FRP ratio: p<0.01, lumbar angle: p<0.01). No significant
differences in FRR ratio and lumbar angle were observed between 10% and 30% PEmax (FRP ratio:

p>0.05, lumbar angle: p>0.05).
These findings indicate that flexion-relaxation training with 20% PEmax would be a useful method for
people with lumbar instability.
Key Words: Electromyography, External oblique, Internal oblique, Multifidus, Bladder base displacement,
Pelvic floor muscle training
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The Effects of Abdominal Draw in Maneuver on Hip,
Abdominal Muscle Activation Pattern and Trunk,
Pelvic Displacement during One Leg Standing
Jeong-Hoon Lee, M.Sc., P.T.1; Nam-Goo Kang, M.Sc., PT1; Jae-Seop Oh, Ph.D., P.T.2
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One-leg standing (OLS) is used to evaluate trunk stability. During lower extremity movement, the
activity of the trunk and hip muscles is emphasized. The trunk and hip muscles are known as gluteus
medius (Gmed) and transverse abdominis/internal oblique (TrA/IO), respectively. Gmed and TrA/IO
muscles are typical and play an important role in the balance and motion response of the torso and the
lower limbs. Abdominal draw-in maneuver (ADIM) through increased muscle activity and thickness. Weak
TrA/IO and Gmed contribute to decreased trunk stability and lateral deviation during OLS. However, there
is a lack of research that confirms the control of lower limb functioning and trunk stability during ADIM
for ensured trunk stability during OLS. Therefore, the purpose of this study is to investigate the effect
of the ADIM method, which improves trunk stability, and the OLS method, which controls the functional
movement of the lower extremity, on the activity of TrA/IO and Gmed muscles and the lateral deviation
of the trunk.
The subjects were 14 healthy males aged 2039 years. They performed ADIM while using a stretch
sensor and practiced how to do OLS while maintaining ADIM. To measure EMG, a Delsys sensor was
attached to the Gmed and TrA/IO muscles. First, OLS was performed without ADIM. OLS was maintained
for 5 seconds, and the EMG was measured while holding. Then, ADIM and OLS were simultaneously
conducted and measured by applying a stretch sensor. All OLS measurements were performed three
times, and the average of the three measurements was used for analysis.
In this study, the result of comparing OLS with Gmed and TrA/IO and OLS with trunk and pelvic
displacement was measured by OLS. Findings confirmed that the increase during OLS with ADIM was
more significant than that during OLS without ADIM. The trunk and pelvic displacements were
significantly lower in the displacement of the trunk and pelvis of the supporting leg than in OLS with
ADIM.
In conclusion, OLS movement by applying the ADIM is Gmed in patients where there is a pain in the
waist and hips of the joint, to strengthen the muscles of the TrA/IO, you'll be able to apply to the
method for stabilizing the trunk and pelvis.
Key Words: Abdominal draw-in maneuver, Gluteus medius, Transverse abdominis/internal oblique
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Comparison of Abdominal Muscle Thickness between Supine and
Sitting Positions in Participants with and without Low Back Pain
Hyo-jin Park; Hye-won Kang; Yeon Kim; Su-jin Lim; Kyue-nam Park, Ph.D, P.T.
Dept. of Physical Therapy, College of Medical Science, Jeonju University

Prolonged sitting was significantly associated with one year time course of low back pain (LBP).
Previous studies has been measured abdominal muscle thickness in supine position, because muscle
atrophy or hypertrophy was one of the characteristics in patients with low back pain. However, there is
no study to measure the abdominal muscle thickness in functional positions such as comfortable sitting
and upright sitting for patients with LBP. The purpose of this study was to compare the abdominal
muscle thickness in supine, comfortable sitting and upright sitting positions in participants with and
without LBP. 25 patients with LBP and 28 people without LBP were participated in this study. Transverse
abdominis (TrA), internal oblique (IO), and external oblique (EO) muscles were measured using an
ultrasonography in supine, comfortable sitting and upright sitting positions. Thickness of TrA in LBP
group was significantly smaller than control group in upright sitting position, but showed no significant
differences in both supine and comfortable sitting positions. In addition, while control group showed
larger thickness of TrA in comfortable and upright sitting than supine positions, thickness of TrA in LBP
group showed no significant change in three positions. Thickness of IO and EO showed no significant
differences in three positions and in two groups. This study suggests that individuals with low back pain
have altered motor control such as less contraction of TrA in upright sitting position when comparing
people without low back pain. Additionally, individuals with low back pain showed no more contraction of
TrA significantly in comfortable and upright sitting positions than supine position. These results give a
possibility that altered motor control of TrA in sitting position can induce low back pain.
Key Words: Low back pain, Muscle thickness, Sitting posture, Transversus abdominis ultrasonography
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PTK-19-32[PO]

Effects of Psychological Factors on Biceps Brachii Muscle Activity
Sang-won Yang; Yu-mi Kang; Jun-seok Kim; Hyo-eun Lee; Sujin Kim, Ph.D., P.T.
Dept. of Physical Therapy, College of Medical Science, Jeonju University

Studies suggest that positive emotional experiences can affect the motor sensory system involved in
muscle activity and physical movement. Previous studies have examined whole-body muscle activity
associated with emotions, but have rarely focused on muscle activity of a single muscle. The purpose of
this study was to compare biceps brachii muscle activity in a sitting position before and after viewing a
happy or sad video, based on mood changes measured by a visual analogue mood scale (VAMS). The
study enrolled 34 healthy men and women who scored normal points on the Center for Epidemiological
Studies-Depression Scale. Data were collected over two weeks, and participants were shown a sequence
of pleasant and sad images one by one in a week. The Kolmogorov-Smironov normality test was
performed to examine the normality of the data related to muscle activity and visual analogue mood
scale scores before and after one week. Wilcoxon signed rank test was used as a test for non-normal
distribution. The significance level was set to a=.05. There was no significant difference in muscle
activity of the biceps brachii before and after each video was viewed (p>.05). However, the visual
analogue mood scale showed an increase in VAMSafter viewing each video (p<.05). There were
significant differences in emotion measured by the VAMS before and after viewing videos, but no
significant differences in muscle activity. Further study is needed to measure various muscles with
adequate time to view videos.
Key Words: Biceps brachii, Emotion, Electromyogram, Muscle activity, Video
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Changes of Echographics, Kinematics and Muscle Contraction in
the Shoulder Joint After Manual Wheelchair Propulsion under
Two Different Speeds: A Pilot Study
Seung-Woo Kim1; Hui-Seop Song1; So-Young Kang1; Jeong-Eun Yang1;
Seonhong Hwang, Ph.D., P.T.2
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Most manual wheelchair users experience chronic shoulder pain and degenerative changes on upper
limb joints. Manual wheelchair users adjust the upper extremity movement patterns and muscle forces
according to speed. In this study, we tried to perform quantitative analysis on muscle activity, range of
motion, and soft tissue changes for two different propulsion speeds - slow and fast. Six patients (two
males and four females) with spinal cord injury participated in this study. Their acromion-humeral
distance (AHD), upper limb joint angles, and muscle activities were measured using echographics (Vscan,
GE, USA), inertia-measurement unit (EBIMU24GV3, E2Box, Korea), and electromyography (Trigno, Delsys,
USA) respectively. Shoulder, elbow, and wrist joint angles in the sagittal plane did not show significant
differences. Except for the shoulder extensor (Deltoid posterior), all muscle activities were significantly
larger when fast propulsion than slow propulsion. However, deltoid posterior showed large activities
when slow propulsion. AHD decreased after the fast propulsion largely than the slow propulsion. We
concluded that manual wheelchair users could be hazardous when they propel their wheelchair quickly,
especially on the flexor muscles.
Key Words: Echographics, Wheelchair propulsion, Kinematics, Acromiohumeral distance
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Comparison of Muscle Activity between Vastus Lateralis and
Vastus Medialis Oblique according to the Knee Extension Angles
at 90°
, 135°
, 180°in Sitting Position
Chan-seob Park1; Min-ho Ha1; Chae-rin Heo1; In-cheol Jeon, Ph.D., P.T.2
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Vastus medialis oblique (VMO) and Vastus laterais muscles (VL) are the cooperative muscles that
contribute to the stabilization of the patella during knee extension. Insufficient muscle activation of the
VMO and muscle dominance of the VL can shift the patella position laterally. Therefore, the selective
strengthening of VMO is important for knee joint and patella stability. The purpose of this study was to
compare the muscle activities of the VMO and the VL at three knee extension angles: 90°, 135°, 180° in
sitting position. Twenty subjects between 20 and 30 years of age were participated in the study. To
measure knee joint angle, a mobile phone application called the Clinometer was used. Electromyograpy
(EMG) was used to measure muscle activities of VMO and VL muscles. The pulling sensor was used to
continuously maintain the 70% of a maximum strength of knee extensor in sitting position. After
attaching an EMG sensor, the subjects were asked to randomly perform three knee extension angles:
90°, 135°, 180° in sitting position. One-way repeated ANOVA was used to identify the VMO and VL
muscle activity during knee extension angles at 90°, 135°, 180°. The muscle activities recorded by EMG
were significantly different among the three knee extension angles: 90°, 135°, 180° in sitting position
(p<.01). The muscle activity of VMO and the ratio (VMO/VL) was greatest at 180° knee extension angle
(p<.017). Therefore, the knee extension exercise at 180° angle in sitting position can be recommended
to efficiently increase muscle activity of VMO muscle and the ratio (VMO/VL).
Key Words: Knee extension angle, Muscle activity, Vatus lateralis, Vastus medialis oblique
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Correlations between Oswestry Disability Index, Berg Balance
Scale and Kinematic Data during Gait in Elderly People with
Chronic Back Pain
Min-ju Shin; Ji-seon In; Jeong-eun Lee; Yeon-ji Tark; Young-in Hwang, Ph.D., P.T.
Dept. of Physical Therapy, College of Life and Health Science, Hoseo University

Low back pain is one of the main factors to reduce the quality of life in the elderly and cause
problems of balance and walking to be occurred. This study was researched correlations between
Oswestry Disability Index (ODI), Berg Balance Scale (BBS) and kinematic data of walking in the elderly
with low back pain. 20 people were participated voluntarily in this study. The ODI was used to check the
degrees of restriction in daily life due to low back pain, and the BBS was measured for balance. IMU
sensors (100Hz, Myomotion, Noraxon Inc.) were also used to measure kinematic data during gait.
Spearman`s correlations was used for statistical analysis. The results showed significant correlations

—

—

between the ODI and item 1, 14 on the BBS (r = .445, p<.05; r = .557, p<.01). The ODI was significantly
correlated with right, left hip flexion, left hip external rotation and right ankle abduction in stance (r =

—.577, p<.01; r =—.648, p<.01; r =—.543, p<0.05; r =—.542, p<0.05) and swing (r =—.436, p<.05; r =
—.455, p<.05; r =—.492, p<.05; r =—.449, p<.05) phase during walking. In swing phase, the ODI was also
significantly correlated with left knee external rotation (r =—.443, p<0.01). Item 1 on the BBS was not
any significant relationship with kinematic data during stance phase, but in swing phase it was
significantly correlated with right ankle inversion (r =.483, p<0.01). In stance phase, item 14 on the BBS
was significantly correlated with left hip flexion, right hip external rotation, right and left knee flexion,
and right ankle abduction (r =.546, p<0.05; r =.486, p<.05; r =.501, p<.05; r =.540, p<.05; r =678, p<.01),
and in swing phase, it was significantly related with right ankle dorsiflexion, inversion and abduction (r
=.507, p<.05; r =.507, p<.05; r =.723, p<.01). As a result, it showed that right ankle abduction was widely
correlated with ODI and item 14 on the BBS as kinematic data. These findings might be helpful for
clinicians to treat elderly people with low back pain for consideration of their balance and kinematic data
during gait. However, this study was limited by the small sample size. Thus, we suggest that it needs to
increase numbers of participants in the future.
Key Words: Chronic back pain, Elderly, Balance, Kinematic data

51

한국전문물리치료학회 2019 추계종합학술대회

PTK-19-36[PO]

Correlations between Trunk Lateral Bending, Pelvic Tilt, Q-angle,
Navicular Drop Test, and Intrinsic Muscular Activities on Foot
Gwang-nam Kim; Se-rim Kim; Yong-bin Seo; Hye-won Lee; Young-in Hwang, Ph.D., P.T.
Dept. of Physical Therapy, College of Life and Health Science, Hoseo University

Muscle imbalance in the spine can cause dysfunction of the muscles located around the spine and
pelvis, leading to problems in the vertebral structure and postural instability. It is also a combination of
movement such as the extension of the hip joint and lumbar spine, exerting a greater load on the foot
on the side where the pelvis is moving forward. In addition, it affects the weight distribution and Q-angle
of both feet, which in turn could be linked to the problems of the supported foot with more weights.
Thus, the purpose of this study was to investigate between trunk lateral bending (TLB), pelvic tilt (PT),
Q-angle, navicular drop test (NDT) and intrinsic muscular activities (abductor hallucis (AH), flexor
digitorum brevis (FDB), flexor hallucis brevis (FHB)) on foot. 30 healthy people (22 males, 8 females) were
participated voluntarily in the study. TLB was used a dual digital inclinometer (Acumar, Lafayette Ins.,
USA) in the upright posture to measure differences of bilateral thoracic bending and the PALM palpation
meter for measuring PT was used. Q-angle was measured with goniometer in supine position. NDT was
performed to evaluate medial longitudinal arch height, and the ultrasound was used to measure intrinsic
muscular activities on foot. Pearson`s correlation coefficient was used for statistical analysis. The results

—

showed that TLB was significantly correlated with the right NDT (r = .384, p=.036) and right FDB (r =.425,

p=.019). Both Q-angles were significant correlations with muscular activity of the right FDB (left r = 0.508,
p=0.004; right r =0.417, p=0.022). Both PT were significantly correlated with the left AH muscle (left r =
.363, p=.040; right r = .401, p=.028). As a result, there were positive correlations between TLB,

—

—

Q-angle and the right FDB, and negative correlations between PT and the left AH. Therefore, it might be
applicable to the clinical hypothesis to set problem lists on the intrinsic muscular activities of foot when
measuring TLB, PT and Q-angle.
Key Words: Navicular drop test, Pelvic tilt, Q-angle, Trunk lateral bending
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Effect of Protracted Shoulder on the Range of Scapular Motion
Ha-rin Lee, S.P.T.; Da-hyeon Jin, S.P.T.; Min-young Na, S.P.T.;
Bo-kyung Choi, S.P.T.; Jangwhon Yoon, Ph.D., P.T.
Lab of Biomechanics (LABIO), Dept. of Physical Therapy, Hoseo University

The purpose of this study is to explore the change in the range of scapular motion by the resting
scapular posture of female university students. Forty healthy women were recruited and grouped in to
one of three groups (highly increased, increased, not increased) based on the height to the acromion
process in supine position. The muscle strength, muscle length, and peak scapular motion during the
standardized shoulder flexion, abduction, horizontal abduction were compared using the one-way analysis
of variance. There was no significant difference in the muscle strength (p>0.05) or in the muscle length
(p>0.05). There was a significant difference in the scapular upward rotation during the shoulder flexion,
abduction, and horizontal abduction. (p<0.05) Arbitrary grouping and inaccurate measure of dynamic
scapular motion is limitation of this study. However, the altered scapular motion was found in some of
the standardized shoulder motions and it is worthy to explore the dynamic scapular motion in different
population and during different shoulder motions.
Key Words: Protracted shoulder, Scapular range of motion, Strength, Muscle length
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Influence of Scapular Stabilization on the Strength of Shoulder
Flexor in Sitting Position in Subjects with Scapular Winging
Woo-Sung Ko; Woong-Ryeol Lee; Sung-Yeon Park; In-cheol Jeon, Ph.D., P.T.
Dept. of Physical Therapy, Hoseo University

Scapular winging, one of the more common scapulothoracic disorders, is caused by a number of
pathologic conditions. The weakness of serratus anterior (SA) muscle may contributed to difficulty of
sufficient upward rotation of the scapula including scapular winging. In addition, the SA muscle is
essential for normal scapulohumeral rhythm during forward flexion of the shoulder. The purpose of this
study was to compare the influence of scapular stabilization on shoulder flexor muscle performance in
subjects with and without scapular winging. Twenty subjects with and without scapular winging between
20 and 28 years of age were enrolled in this study. Two groups were classified using clinical and
diagnostic tests to divide the groups with and without scapular winging (10 with scapular winging, 10
without scapular winging). The strength of shoulder flexor was measured using a hand held dynamometer system. The strength were evaluated in sitting position, both the condition with and without an
external scapular stabilization. The external scapular stabilization was provided with examiner’s hand. The
dependent factors were compared using independent t-test between the groups with and without
scapular winging.
In the group with scapular winging, the shoulder flexor strength in sitting position was greater with an
external scapular stabilization than in the condition without an external scapular stabilization (p<.05).
There was no significant difference in the shoulder flexor strength in the subjects without scapular
winging between conditions, with or without an external scapular stabilization (p>.05). The scapular
stabilization is important to improve the shoulder flexor performance. Therefore, the scapular stabilization
training can be recommended for scapular winging to improve the shoulder flexor performance in sitting
position. The evaluation of the shoulder flexor strength is also separately considered according to the
groups with and without scapular winging.
Key Words: Muscle strength, Scapular winging, Scapular stabilization, Shoulder flexor
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Intra and Interrater of Thickness Measurement of Tibialis Anterior
Using the Spring Gause Technique for the Consistent Inward
Pressure on Healthy Subject
Ji-hyeon Kim; Ha-ram Na; Yu-ri Park; Si-on Yun; Kyung-yeon Han;
Incheol Jeon, Ph.D, P.T.
Dept. of Physical Therapy, Hoseo University

The purpose of the current study was to determine the intra- and inter-rater reliability of muscle
thickness (MT) measurement of the Tibialis Anterior (TA) using ultrasonography (US) conducted at
different inward pressures of approximately 0.5 kg, 1.0 kg. Ten healthy female subjects were recruited
for the study. The thicknesses of both TA of each subject were measured by two different examiners in
a random manner to assess the intra- and inter-rater reliability. The measurement values were analyzed
using the intra-class correlation coefficient (ICC) with a 95% confidence interval (CI). ICC (2,1) was used
to determine the inter-rater reliability and ICC (3,1) was used to assess the intra-rater reliability of the
MT measurement of the TA. The results indicated higher ICC values for intra-rater reliability compared to
inter-rater reliability. ICCs=0.689 (95% CI 0.148∼0.912) p=0.010 (n), ICCs=0.380 (95% CI

—0.288∼0.799)

p=0.125 (0.5 kg), ICCs=0.784 (95% CI 0.344∼0.941) p=0.002 (1 kg). In addition, the value for inter-rater
reliability with 0.5, 1 Kg inward pressure ICCs=0.818 (95% CI 0.427∼0.952) p=0.001 (n), ICCs=0.304 (95%
CI
0.365∼0.766) p=0.182 (0.5 kg), ICCs=0.617 (95% CI 0.023∼0.889) p=0.022 (1 kg), was higher

—

compared to no control. These findings showed good reliability when controlled rather than no controlled
inter rater.
Key Words: Interrater, Intrarater, Spring gause, Ultrasonography, Tibialis anterior
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Reliability and Validity of a Developed Fingertip Force
Measurement System
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The grip force is known as an essential biomarker of health and disease. However, the maximum grip
force provides limited information to assess the hand and finger function. We hypothesized that
individual fingertip forces could be more useful than whole grip forces, for evaluation or diagnosis of
various syndromes or disease. Our study aims to investigate the reliability and concurrent validity for our
developed fingertip force measurement system. Twenty four healthy volunteers (12 males and 12
females) participated in our study. The maximum forces from the dominant and non-dominant hand
were measured using a digital hand dynamometer. Then, individual fingertip forces were measured using
a developed system (EGG, Easy Grip Gauge). Every subject was asked to grip an ellipsoidal object with
attaching 5 FSR (Force Sensitive Resistor) sensors on the fingertips. The same tests were repeated two
days later. The test-retest reliabilities for the FSR sensors were all larger than 0.7. The standard errors
of the measurement (SEM) were all significantly smaller than 0.1. However, the correlation coefficient
between the digital dynamometer and the developed system was all low below 0.69 (rho<0.5, p>0.05).
The sum of the individual fingertip forces in this study was not directly correlated with the results of the
digital hand dynamometer. This result is in line with findings from previous studies. We concluded that
the maximum fingertip forces should be analyzed as independent variables for the sophisticated
understanding of hand and finger function separated with whole hand grip forces.
Key Words: Fingertip force, Grip force, FSR sensor
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Effects of Plyometric Exercise and Weight Training on
Athletic Performance
In-tae Ahn; Bo-ram Choi, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Welfare, Silla University

Plyometric exercise is an exercise exerting forceful power in a brief period using isotonic activation. It
is effective to improve reaction of muscle, agility, endurance and athletics performance. Weight training
is an exericse improving muscular strength, endurance and respirating ability applying diversely in
frequency and load of exercise Plyometric exercise and Weight training is to facilitate the athletics
performance though improving the function of lower limb muscle, there is a difference that Plyometic
jump squats is the way to improve agility and Weight training is the way to improve muscular strength.
therefore, It is necessary to know how this difference effects on athletics performance as measuring
ankle, ROM, and jumping ability This study was conducted with the voluntary participation of 40
university students, who were randomly assigned to jump squat and calf raise groups (n=20 per group).
For each subject, we measured the range of motion of the ankle joint before and after exercise, as well
as a standing broad jump and vertical jump test performance. We compared the performance indices
before and after exercises using paired t-tests, and between groups using independent-samples t-tests.
Both jump squat and calf raise exercises improved ankle joint dorsiflexion and plantar flexion, as well as
standing broad jump and vertical jump height performance. However, there were no significant
differences before versus after exercise, or between exercise types. Although jump squats and calf
raises have different purposes, it is thought that, in combination, these exercises improve performance
more effectively than either alone, and that such a combined exercise program improves the quality of
training in both the general public and athletes in various sports.
Key Words: Calf-raise, Jump squat, Plyometric, Weight training
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Comparison of Strength and Pulmonary Capacity between
Non-exercise Group and Exercise Group in University Student
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It might be a difference when we investigate relative between muscle strength and respiratory
function according to quantity of movement. The purpose of this study was following; (1) We investigated lower extremity (L/E) muscles coordination to use vertical jump. (2) To comparison L/E and
respiration muscles depending on exercise do or not, We searched relationship exercise and
non-excercise.30 healthy adults volunteered for this study. We used instruments and tool; (1) The
survey; to see quantity of excersice. (2) A vertical jump height; to measure L/E ability (3) A pulling
sensor a non-elastic band; to measure the lower extremity power (4) A dynamometer; for grip strength
measurment. (5) The PONY; to search the respiratory muscles power. A independent t-test was
conducted to comparison each group by SPSS ver. 20.0 (p=0.05).
There were a statistically significant difference in muscle strength and maximum inspiration. But there
was no significant difference in vertical jump, grip strength and breath strength (FVC, forced vital
capacity). A exercise habit usually could be improves aerobic ability because of improving diaphragm
strength. We could infer that the MIP (maximum inspiration pressure) could be a valid indicator for a
importance of exercise as above fact. Thus we conclused the results was deducted by exercise
existence and nonexistence, not healthy condition.
Key Words: Aerobic exercise, Inspiratory muscle, Vertical jump, Limb strength, Grip strength
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PTK-19-43[PO]

Effectiveness of Arch Support Taping in Subjects with Excessive
Foot Pronation: A Meta-Analysis
So-yeon Park, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Sangji University

An excessive pronated foot is defined as a flattening or complete loss of the medial longitudinal arch.
Excessive foot pronation is considered to have high risk factors of overuse injuries in the lower limb.
Various treatments have been investigated in attempts to control excessive pronation. This metaanalysis identifies the effects of an anti-pronation taping technique using different materials. The
electronic databases used include MEDLINE, the Physiotherapy Evidence Database (PEDro), Science
Direct, the Korean Studies Information Service System (KISS), the Research Information Sharing Service
(RISS), the Korea National Library, and the Korean Medical Database (studies published up to July 31,
2019). The database search used the following keywords: “foot drop” OR “foot arch” OR “foot pronation”
AND “taping” OR “support.” Eight eligible studies were analyzed to determine the effectiveness of
anti-pronation taping in study and control groups. The overall random effect size (Hedges’ g) of the
anti-pronation taping technique was 0.147 (95% confidence interval [CI]:

—0.214 to 0.509). When the

effect (Hedges’ g) was compared by the type of tape material, rigid tape (RT; Lowdye taping) was 0.213
(95% CI:

—0.278 to 0.704) and kinesiotape (KT; arch support taping) was 0.131 (95% CI: —0.270 to

0.242). Based on this meta-analysis, it was not possible to identify the extent to which anti-pronation
taping was effective in preventing navicular drop, improving balance, or changing foot pressure. Only
three of the eight eligible studies applied KT on excessive pronated feet, and the outcome measure
areas were different to those of the RT studies. The KT studies used EMG data, overall foot posture
index (FPI) scores, and rear foot FPI scores. In contrast, the RT studies measured navicular heights,
various foot angles, and foot pressure. This review could not find any conclusive evidence about the
effectiveness of any taping method for patients with pronated feet. Future studies are needed to
identify the clinical scientific effectiveness of taping.
Key Words: Kinesio taping, Meta-analysis, Pronated foot, Rigid taping
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PTK-19-44[PO]

Effects of the Dynamic Taping on Static and Dynamic Balance in
Subjects with Asymptomatic Flexible Flatfoot
One-bin Lim, Ph.D., P.T.1; So-yeon Park, Ph.D., P.T.2
1

Dept. of Physical Therapy, College of Health Science, Yonsei University
Dept. of Physical Therapy, College of Health Science, Sangji University

2

Flatfoot subjects with collapsed medial longitudinal arch lose flexibility after skeletal maturity, resulting
in several deformities and soft tissue injuries. Arch support taping is frequently applied in the clinic to
support the arch collapse. There was a lack of previous research on the application of different tape
characteristics to make arch supports more efficient for flatfoot. The purpose of this study compared
the effects on static and dynamic balance between three conditions (barefoot, foot with kinesio taping,
foot with dynamic taping) in subjects with asymptomatic flexible flatfoot. Thirteen subjects (5 females
and 8 males) with asymptomatic flexible flatfoot volunteered to participate in this study. The subjects
performed the Y-balance test to measure the 3 reach directions (anterior, posteromedial, and
posterolateral) and performed the 30 second standing to measure the center of pressure (COP) path
length, COP average velocity, and performed the gait to measure the anterior/posterior variability, lateral
variability, and max gait line velocity using Zebris FDM-system. One-way repeated measures analysis of
variance was performed to compare three taping type conditions applied to the subject's feet for each
balance variable. As a results of the study, the anterior, posteromedial, posterolateral reach directions,
and composite score significantly increased by applying dynamic taping than barefoot and kinesio taping.
The COP path length and COP average velocity measured during standing significantly decreased by
applying dynamic taping than barefoot. The anterior/posterior variability, lateral variability, and max gait
line velocity measured during gait significantly decreased by applying dynamic taping than barefoot.
Thus, current study suggests that foot with dynamic taping can help to improve static and dynamic
balance in asymptomatic flexible flatfoot subjects when compared to barefoot and foot with kinesio
taping in the clinic.
Key Words: Balance, Dynamic taping, Flatfoot, Kinesio taping
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PTK-19-45[PO]

Digital Goniometer for Measuring 3-Dimensional Neck Movement:
Reliability and Validity Test in Healthy Subjects
Hyun-soo Kim, B.H.Sc., P.T.1; Dong-wook Kim, B.H.Sc., P.T.1;
Ji-won Han, B.H.Sc., P.T.1; Do-young Jung, Ph.D., P.T.2,3
1

Dept. of Physical Therapy, Joongbu University
Dept. of Physical Therapy, College of Health & Welfare, Joongbu University
3
Dept. of KEMA Therapy, The Graduate School of Humanities and Industry, Joongbu University
2

In clinical setting, the cervical active rage of motion (CAROM) is commonly used to identify movement
impairment and assess function of neck. For assessing and improving the proprioception, we developed
the device using the digital goniometer (DG) with inertial measurement unit. The purpose of this study
was to determine the intrarater reliability and validity of CAROM measurement of subjects without neck
pain using the cervical range-of motion device (CROM) (Performance Attainment Associates, Lindstrom,
MN) and DG.
We recruited ten healthy subjects without neck pain in this study (age=21.7±1.6 years, height=
175.8±6.9, weight=76.3±20.8). The concurrent measurements of flexion, extension, lateral flexion (right/left),
and rotation (right/left) were made with CROM and DG in sitting. Two trials of CAROM measurement (6
movements) were performed randomly for each subject. Validity was determine from Spearman’s
correlation and and intra-class correlation coefficient (ICC3,1). Intra-rater reliability was determined using
and ICC3,1 to quantify the relationship between sequential measurements for DG.
The DG demonstrated good (ICC3,1=.86∼.98 Spearman r =.86∼.98 p<.01) concurrent validity for
CAROM. The intra-rater reliability was demonstrated for cervical flexion (ICC=.88), extension (ICC3,1=.95),
right (ICC3,1=.84) and left (ICC3,1=.88) lateral flexion, right (ICC3,1=.97) and left (ICC3,1=.84) rotation.
The DG was found to be reliable and valid for measuring CAROM in three planes for normal subjects
without neck pain. However, before using the DG as an outcome measure in clinical settings, studies
should be performed on subjects with neck pain.
Key Words: Cervical range of motion, Inertial measurement unit, Reliability, Validity
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PTK-19-46[PO]

A Study on the Measurement of Cervical ROM for Badminton
Athletes and Nonathletes
Chae-min Im; Hee-su Kim; Da-kyoung Kang; Min-kwan Ahn; Tae-young Kim;
Seon-woo Kim; Si-eun Park, Ph.D., P.T.
Dept. of Physical Therapy, College of health and Welfare, Woosong University

The purpose of this study was to compare cervical range of motion (ROM) between badminton
athletes and non-athletes. The subjects were recruited badminton athletes (n=15) and nonathlets (n=15).
We measured the active movement of cervical vertebrae (flexion, extension, lateral flexion, and rotation).
We attached sticker on spinouse process of C7, end of a nose, and tragus for measure the movement
of cervical ROM. This active cervical ROM were filmed to using video camera and investigated by Dartfish
(Dartfish 6 connect Trial, Dartfish Korea, mobile application). The data were analyzed Independent-t test.
No significant difference were seen in the cervical flexion angle between athlete and non-athlete group
(athlete flexion: 29.0°, nonathlete flexion: 25.6°). Likewise no significant difference were seen in the
cervical lateral flexion angle (athlete left lateral flexion: 18.7°, right lateral flexion: 20.4°, nonathlete left
lateral flexion: 18.2°, right lateral flexion: 21.6°) and cervical rotation angle (athlete left rotation: 58.9°,
right rotation: 59.2°, nonathlete left rotation: 52.6, right rotation: 51.3°) between athlete and non-athlete
group. However there was a significant difference cervical extension between athletes and non-athletes
groups (p<.05). Athlete group was higher then nonathlete group in cervical extension (athlete extension:
59.1°, nonathlete extension: 39.0°). When comparing cervical lateral flexion and rotation of right and left
side, there was no significant difference in both group (p>0.05). Based on these results, the cervical
extension significantly influenced the badminton athletes. It seems that they use badminton techniques,
head posture changed hyper-extension so athletes extension angle higher than nonathletes angle. Also
there was no significantly difference lateral flexion and rotation of right and left side, so there seems to
be no imbalance between both side of the neck.
Key Words: Cervical ROM, Badminton, Imbalance
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Effects of Exercise Habits of College Students on Time of
Heart Rate Recovery and Perceived Exertion Scale
after Jump Rope Exercise
Eunseok Han, B.P.T., P.T.1; Minju Kim, M.Sc., P.T.1; Seonyeong Kim, B.P.T., P.T.1;
Hyowon Jeong, Ph.D., P.T.1; Kisong Kim, Ph.D, P.T.2
1

Dept. of Physical Therapy, Hoseo University
Dept. of Physical Therapy and Basic Science Institute, Hoseo University

2

Jump rope is a common exercise for health promotion in normal people. However, few studies have
shown how heart rate and Borg's scale react to normal people's usual exercise habits. The subjects
participated in the jump rope exercise experiment by 32 adult men and women in their 20s, who usually
exercise and do not exercise. After recording average heart rate of experimenter wearing a pulse
oxymeter during rest, jumped the rope. After exercise, the maximum heart rate and Borg's scale were
recorded and time to return to the average value of heart rate during stability was measured. The
results showed that the time of heart rate recovery average of the working groups was 138.56±81.83
and of those who did not exercise was 505.13±280.32, with the difference in the average of the two
counties being statistically significant (p<.05). The results showed that the Borg's scale average of the
working groups was 10.63±2.85 and of those who did not exercise was 12.31±1.49, with the difference
in the average of the two counties being statistically significant (p<.05). The results of this study show
that the usual exercise habits have a positive effect on heart rate recovery. Even a normal adult who
usually has no physical problems, for their aerobic ability and health, it informs you that carrying out
aerobic exercise at least three times a week and 30 to 50 minutes at a time is necessary to maintain
health. Considering in that Healthy young people feel that 100 jump-roops are the boundary between
"light exercises" and "fairly hard exercises" in Borg's scale, when applying them to aerobic exercises, it
can be said that patients should also be aware of the fact that 100 jump rope exercises are considered
to be physical activities that are more than "fairly hard exercise".
Key Words: Ability of heart rate recovery, Borg's scale, MET
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PTK-19-48[PO]

The Effect of Different Fixation Site on Tensor Fascia
Latae Stretching
Sunghee Kim; Minjun Jang BS in Biology; Saeha Ryu; Hanyoon Choi; Heejung Cho;
Woojin Kim; Si-eun Park, Ph.D.. P.T.
Dept. of Physical Therapy, College of Health and Welfare, Woosong University

Tensor fascia latae (TFL) are prone to contracture, therefore TFL stretching is widely applied in clinical
setting. Alignment and fixation are two major determinants of stretching. Static stretching methods are
commonly used in clinical setting. In previous studies, researchers have focused on alignment more than
fixation, but this study have more emphasis on fixation than alignment. The purpose of this study is to
explore the effectiveness of different fixation sites on two static stretching positions; standing and
side-lying. Twenty-four subjects without injury history on the lower extremities were selected. The phone
application named as ‘Clinometer’ and two rulers were used in this study. The subjects were divided into
two groups according to two different stretching methods (Standing stretching group and side-lying
stretching group). Each subjects’ inclination of the thigh was performed twice by Ober’s test. Then, each
groups applied stretching for 30 seconds and followed by 10 seconds rest in total of 3 sets. Retest for
the inclination of the thigh to obtain the result. IBM SPSS Statistics Ver. 25 was used in this study. In
order to compare the inclination changes between the two positions, the independent t-test was
performed through Δ(delta) normalization. As a result, there was no significant differences on TFL length
between standing stretching and side-lying stretching groups (p>.05). The result can’t explain which
fixation site would be more effective on lengthening TFL. We assumed that inclination of thigh by Ober’s
test was inaccurate way of measuring TFL’s length than radiography. In addition, the duration of
stretching was not enough to lengthen the sturdy iliotibial band (ITB). These factors have played a
crucial role for obtaining such result. Ultimately, it is necessary to find an accurate method of measuring
TFL length along with high intra-reliability and precise duration for static stretching the robust ITB.
Key Words: Tensor fascia latae, Static stretching, Fixation, Inclination of the thigh
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차원이 다른 FES 치료기
기능적 전기 자극치료기
인체에 전류를 가하여 관절가동범위의 유지 및 증대를 위
한 기능 훈련, 보행기능 훈련 하는 것을 목적으로 사용함
인정급여 : 기능적 전기자극치료 (FES) 사-126 (mm151)

무선 FES 치료기
(Wireless Pro. 4ch)

유선 FES 치료기
(Theta. 4ch)

※ mi-Technology : mi-SCAN, mi-RANGE, mi-ACTION, mi-TENS
•

무선으로 더욱 편리하게 사용 가능

•

유선이며 작고 가벼워 휴대하여 사용 가능

•

기능적 훈련과 전기치료 가능

•

2+2기능으로 서로 다른 프로그램 사용

•

Motor point pen으로 EST 치료 가능

•

4채널로 2명 동시 치료 가능

보행분석과 근전도 분석이
동시에 가능한 FreeWalk
근육의 표면에 전극을 부착하여, 근육의 활성도, 피로도,
근수축 개시/종료 시점 및 바이오피드백을 할 수 있는 시
스템
인정비급여 : 동작분석 역동적근전도
노-773(EZ773)

표면근전도(FreeEMG1000)

제품 구성품

관성센서(G-Sensor)

부착 사례

무선 근전도 & IM센서
Wireless surface EMG and inertial measurement

Trigno™ Wireless Systems
•

•

EMG

•

Tri-axial

여 테블릿 PC로도 사

Accelerometer
•

Tri-axial
Gyroscope

•
•
•
•

Patented Parallel-Bar technology guarantees high fidelity signals
64 Ch. of Real-time Analog Output for Motion Capture integration
Guaranteed performance to 40m
37mm x 26mm x 15mm

•
•
•
•

Blueltooth로 연결하
용 가능

•

여러 장비와 호환 가능

•

다양한 센서 종류

16-bit resolution, 2000 Hz sampling rate
Compatible with EMGworks® software
<500us inter-sensor latency
Real-time feedback of signal strength & battery status

Trigno™ Avanti Platform

Trigno™ Avanti sensor

Trigno™ Avanti Mobile

NeuroMap System

Tiber

Mobile EMG Grip Kit

경기도 성남시 중원구 둔촌대로 457번길 27
(우림라이온스밸리 1차) 1117호
Tel : 031-737-2233, 050-2626-8080
E-mail : sales@dooreesyste.com

한국전문물리치료학회
[등재지]한국물리치료학회지(Physical Therapy Korea)는
1994년에 창간하였고, 년 4회 출간하고 있습니다.

2019년도
추계학술대회 「초록집」

메인홈페이지: http://krspt.org
저널홈페이지: http://ptkorea.org
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