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P-1 Effect of aerobic training in skeletal muscle capillary of chronic kidney disease rats
Shinichiro Murakami??, Masahiro Sakita?, Ming Huo?, Hiroyo Kondo?,
Satoshi Hayasi?, Kazuyoshi Kameyama?® and Hidemi Fujino®
DHimeji Doldkyo University 2Kyoto Tachibana University Nagoya Women's University 4Okayama University Graduate Schoolof Medicinen
5Hakuhokai Medical Technical School Ako 6)Kobe University Graduate School of Health Sciences, Kobe City;Japan
Background and Purpose
Kidney disease increases risk of blood vessel and capillary disease. In case of chronic
kidney disease (CKD), these problems may happen slowly over a long period of time.
The thing about heart in particular is well known. Anyone can get CKD at any age and
any sex. Blood vessel system is connected with kidney disease deeply. Therefore, we
confirmed muscle capillary and muscle tissue on CKD rat muscle. Furthermore, we
clarified effect of aerobic training in skeletal muscle capillary of CKD rats.
Materials/Methods
24 Wistar rats (age; 16wks) were randomly divided into CKD rat group (n=6), rat
which was suffered from CKD that did aerobic exercise (CKD+EX) group (n=6), sham
operation (SHAM) group (n=6) and rat which was performed sham operation that did
aerobic exercise (SHAM+EX) group (n=6). Rats in CKD group suffered from a chronic
kidney failure artificially by operation. The details are as follows; 1. When 16wks old,
under anesthesia with pentobarbital, we removed the two-third left kidney surgically.
2. When 17wks old, under anesthesia with pentobarbital, we removed the right kidney
surgically. 3. In SHAM group, they were operated for at the same time, but the
kidney was not removed surgically. The kidney was extracted to outside from rat and it
was returned to rat without removing it surgically. 4. In performed aerobic exercise
group, exercise was performed with a treadmill from 18 to 22 wks. 5. When 23wks old,
we removed soleus muscle out. 6. Those muscles were frozen, were stained by SDH, AP
and ATPase (pH4.2) method, and observed with light microscope (LM). The microscope
image of SDH stained was analyzed in NIH Image software and it was compared. All
data were presented as the means + SEM. All statistical tests were done using a
one-way ANOVA, and the factor was group. For significant main effects and/or
interactions, the Tukey—Kramer post hoc test was used. P-values of less than 0.05 (p <
0.05) were considered statistically significant.
Results
On 23 wks old CKD+EX, body weight and soleus weight were decrease from other
groups. Mean SDH activity on CKD+EX were significantly higher than that in other
groups. Capillary density on CKD+EX gpoup was increased than that in other groups.
However, Urinary albumin creatine ratio on CKD+EX was increased than other
groups.
Conclusions
The aerobic exercise for the kidney disease increased the capillary in the muscle.
However, urinary albumin creatine ratio was increased. Strength of this aerobic
exercise deteriorated the condition of a rat of the kidney disease. Examination by the
different strength is necessary
Support or Funding Information
This study was supported by Grants-in-Aid for Scientific Research from the Japanese
Ministry of Education, Culture, Sports, Science and Technology (Grant no. 17K01879)
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P-2 Effect of hot pack stimulation on isokinetic muscle strength
Ryuji SAKAMOTO, Takafumi SAKAI, Makoto MATSUO, Hirofumi TAKAMI
School of Health Science, Takarazuka University of Medical and Health Care
Department of Physical Therapy
[Background and Purpose]

Heat stimulation is not only used in medicine but also for muscular pain relief by the
general public. However, the effect of heat stimulation on muscle strength over time
has not been reported. Therefore, this study aimed to determine the effect of heat
stimulation on the knee extension muscle strength.

[Subjects]

The study population comprised 20 healthy males with a mean age of 20.4 + 0.8

years. The non-working anterior surface of the thigh was tested.
[Methods]

The testing room was set at a room temperature of 23 + 1°C; subjects maintained a
seated position at rest for 30 min for environmental adaptation. The measurement
items for knee extension muscle strength, i.e., maximum strength and muscle strength
integration value, were evaluated using the BIODEX SYSTEM 4; each set was
measured in triplicates. Six sets were measured using angular velocities of 60°/s and
180°s, including initial evaluation every 3 min. When there was no stimulation, a
thermal stimulus comprising wet heat treatment was applied for 15 min after the
initial evaluations at each velocity on the same subjects; the knee extension muscle
strength was measured every 3 min.

Statistical analyses were performed using the statistics processing software IBM
SPSS Statistics Version 21.0. Multiple comparisons were performed using two-way
analysis of variance (ANOVA), followed by Tukey’s test; after confirming an association,
Tukey’s test for multiple comparisons was performed using the one-way ANOVA for
each item. P< 0.05 was considered statistically significant.

[Results]

At an angular velocity of 60°/s, measurements of total strength and muscle strength
integration value significantly increased after 15 min of heat stimulation. When heat
stimulation was provided at an angular velocity of 180°/s, these measurements
significantly increased after 9 min compared with those measured at the initial
evaluation time.

[ Conclusion]

When heat stimulation was applied at angular velocities of 60°/s and 180°/s,
maximal strength and improvements in muscle output integration values were
expected over time by promoting muscle contraction every 3 min. Improvement of
nerve conduction velocities by the thermal stimulus, which stimulated proprioception
due to the muscle contraction and changed the excitement threshold, increased the
number of participating motor units. Therefore, we could maintain peak torque at
maximal strength and improve muscle output integration values at each angular
velocity over time when a thermal stimulus was applied.
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P-3 IR BRI DB IC A 1 7T AN RIE T s
LS R ]
FREFRRKT REEERTE BEPRETR
[PURPOSE]

WO BRIV IR B, A 7 A — D T ERETNR T 7 u—F 03 b ) FEE S
NTWD F 72 BB SRIEIC B T D ET R T 7 —F TIE Es~D R A L\ -
OXGE DMWY XA ZFHHID Z LRI LE 725,

L7 LERSRRE L OB BGRRRIZ B W CERIRRRBR O 22 WA ITIER U X A 2R S
B LT L FEHBICA NSNS v A= 2R LS00,

ZZTARPRFHE THDL AT A =V U T OFEIASNA 1 A= EH, A4
07T ANFEHE G2 DB EFHE L.

[SUBJECTS]
RN 284 (B 14 4, M9 4, Fn 20.6x1.5 %) ZxI%E Lz,
[METHODS]

KBFEIL2 N1 ERY, EFOERIER VA=V TR FER L. A7 A —V
7 FHE DALV IAPENL, R AT AN EFEE L, 7 v —& v — 3RS B & CREF
L 7= AE X SP-370COPD fifi Per (7 7 X E1#1:8) 2 H LE— F&MiiEE (slow
vital capacity, LA F VC) & L7=. A7 A — > 713 VC HIEH, MU TRIFE L T34 5
LU ANRA T T LEHR L TUUT I ARIA =V T EANA 0T T LER L
IRNWAT A= 7D 2 FE LT FET, AT A —2 0 T OEMIZIET—EDOHM 2%
. 74/\4 1 A= b567 VC, TiEx & (expiratory reserve volume: ERV),
AW A& (inspiratory capacity : IC), T % & (inspiratory reserve volume :
IRV) Zlt#z L, #EHEITIZIIshco®H 5 t*ﬁfﬁ%ﬁﬁb\ﬁiﬂ(ﬁ I5% A& Lz, R
eI, ERER A MEEZ RS OKRE S 1412181) [T TRRBIN=#%, EiiL
7.

[RESULTS]

ANRAO T T LR LBENOFEMULI-AT A =20 T, AL 0 d T LEiER
LIRWAYZ A =2 72 VC & ERV ML TR Y AERENRD b (p<
0.001). IC & IRV IZ2OWTIE, AEAREITRD Lo T.

[CONCLUSION]

ANRA B RA—=ZIIRRENDANA BT T L RZER, T T b —DRRITER R AE
EREAALTBY A7 A=V 7T OEBIZBWD CEbl 2 lslLanngEL2b 2 &
TERVAEML=bDEEZ NS, £72 VCHEEIX ERVEMIZHESI DO LEEZ S
n5.

2L 0 ST D EERT DEFNRT 7 a—F T, B 21T ) FAEO R A 50
TR B ERE A EFT 5 e b b0 L b s.
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P-4  Comparisons of stability muscle activities in different flexi-bar exercise patterns
Tang Jiaxi

China Rehabilitation Research Center
INTRODUCTION
The flexi-bar (FB) is a two-flanks oscillating exercise equipment which produces vibrations
and is effective in the proprioceptive feedback and strengthening, as well as the control of
local muscle system. In the previous researches, the FB was used to increase the trunk
muscle strength. And the trunk muscle was enhanced more obviously by device generates
than a single oscillating device. Previous studies involve FB exercises; however, there is
very few researches focusing on training effect in different FB exercise postures. The
purpose of this study is to compare the electromyography changes of trunk stabilizing
muscles by different FB exercise postures.
SUBJECTS AND METHODS
The subjects were 21 young healthy males. All of the subjects were right-handed. The study
was approved by the Research Ethics Committee of China Rehabilitation Research Center
(IRB no. 2014-26).
In the present study, the subjects were asked to maintain the standing posture. The
double-oscillating FB device (Flexi-Sports, Bisley, Stroud, UK) was used in this experiment,
which was 1,520 mm in length with the weight of 719g, and the thickness of 9 mm. At the
center part, a grip of 17.9 cm was placed so that a user could grip this part and shake the
bar for the exercise. In this experiment, the subjects were asked to place their feet apart at
shoulder width. Seven groups of FB exercise postures were used to compare
electromyography changes of muscle activation.
1. The rest group (RG); 2. The front group (FG) ; 3. The subdominant hands group (SG); 4.
The handedness group (HG); 5. The upward side group (UG); 6. The downward side group
(DG); 7.The backward side group (BG). Each exercise was performed for 15s. The subjects
had 10 minutes rest in each set. The order of different groups was randomly selected. Each
measurement was conducted three times, and average values were used for the analyses.
In the sEMG evaluation, the muscle discharge of upper trapezius (UT), middle trapezius
(MT), lower trapezius (LT), latissimus dorsi (LD), and lumbar multifidus (LM) in
subdominant hands side was measured by an sEMG system during the mid-5s of the 15s
exercise duration, excluding the first and last 5s of data.
RESULTS
In the upward side group, the UT, LT and LD could be maximally constricted by FB
exercise. In the subdominant hands group, the MT of the same side could be maximally
constricted by FB exercise. The lumbar multifidus could be activated by FB exercise which
performed the FB in front of body.
DISCUSSION
The results of this study show that there are higher levels of UT, MT and LT activation in
exercise when the grip of FB was placed over the crown of the head. And the FB was
medio-lateral oscillation up and down. Also, there are higher levels of LD and LM
activation in exercise when the grip of FB was placed in the front of manubrium sterni. The
FB was medio-lateral oscillation back and forwards. Therefore, for the treatment of
different muscles, the stability of shoulder or trunk should be performed according to FB

exercise patterns.
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P-5 Changes in pain intensity with short-term immobilization in
healthy adults using a visual analog scale
Takuro Ikeda?, Shinichiro Oka?, Kensuke Matsuda!), Yoshida Toshiyuki?

1) Department of Physical Therapy, Faculty of Health Sciences at Fukuoka,

International University of Health and Welfare
2) Department of Speech-Language-Hearing, Faculty of Health Sciences at Fukuoka,

International University of Health and Welfare
Objective: The aim of this study was to investigate the effects of short- term
immobilization on pain intensity in healthy adults.
Methods: Fourteen healthy participants (male, mean age 21 years) participated in this
study. Written informed consent was obtained from each participant after the nature of
the experiment was fully explained. The experiments were approved by the local ethics
committee. The participants’ lower limb was fixed with a soft bandage and splint from
just above the knee to the toes, with the ankle held in neutral position. The side of
immobilization was a support leg. Participants were instructed not to move their
support leg during a 10 h period, from 9 a.m. to 7 p.m. Pain intensity was measured
using the visual analog scale (VAS). The VAS was measured before immobilization,
after 5 h, after 10 h (before cast removal), and the day after cast removal. In addition,
we investigated the body schema by verbal questioning.
Results: A Wilcoxon’ s signed rank tests revealed that there was a statistically
significant increase in the pain intensity level after 10 h compared to that before
mobilization (p=0.04). In addition, there was a statistically significant reduction in
the pain intensity level in the day after cast removal compared to that after 10 h (p=
0.02). No significant change was observed at the after 5 h measurement. Concerning
body schema, three participants reported pain on the posterior side of the thigh and
four participants reported pain on the side of the crus.
Conclusion: These results suggest that pain intensity increased transiently with 10 h
of lower limb joint immobilization in healthy adults.
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P-6 IR JNH S OSSR D S FE SR DENITHNT
/B INHEE 2 AT, 5 B R U)K A LS A EZ2 15
FRRERRR TV Y 7= g B PR E TR

[1Z U ®12]1995 FED PRI RE SR 2011 AED K H AR ER LS T BRI IT 5995
RAEDOVEMENTIR I N T E 7o, REFEGES & 1L, FREEN LM LLONT 4 2S5
TEY ERIC DO AL LR U XD 72 faRlelle TEh-CIE#E4 T Eh i #E A 0E E 10 - 1 BE
BAEITO M TETMEICLDEHEZMLEL T AL ORI TH D, BARIIZITREESR,
W SR R IR AR E R OSNEANE Wo xRN T XY v T EZ TV
ANDZ x2S, FrxITE BRI L OREHEESR ISR B REFOREE BT E
DEIRTENLEEN TN D ODEENNCHRETT 5.

[xt8r & 5] Sl Wb = i N o sk 55 ke S B, Mk e 8 S b M OVETR st sk 2 FILH L C
WD R I R ORI E 2 A LTV D 77 ZICERIRTEE 21T - 7=, SREAA IR RIS
DJFMEDIEFN 11 THE 2R E LX), 0N 20 “FHIR— L AHTERE R ZRD 7=, SIS
KA R FADOBIN IR E D3I 2= —3 g o R EK, B D & OB St S8
JE BH AR BRARE & I, S ERE S 257 DATEY, RERFORLZ R OEERFAIZLTUELWN &
WZOWTHET S, DML EEEICBWTED X S REENH D O AT 728 B HHE
H 2%} U Fisher O IEFEME 21T -7 (B E/KUE 5%AM) . HHLERERLIZOWTUL,AE
SOFEEZRANET Y — BT h T TV — R OGLREE2 M L. Rl 7 2) —%
I 97730 —% 1 | GEidds () TRIZLETDH. RS, AR
HBEAEZESOEREGTITo72 (85 G2017-059 7).

[ BRB] AEZEOREINL 454 Th-o7-. MEEORBNIYEE 21 4 ri#d 22 4 kO
KA 24 ThoT-. BEEHEOVHERIL 37.9+12.1 1% T,HEBNITH 27 4,7 16 4 J R
LA 24 B o7, FEEXIIIER 11 4,500 11 4 5 20 4 K OSRFEA 34 Th 72, 4
FlE L7z 8 HEICOWTIIAEE X CHE AL DR 1o ) BEEEE IR IZ OV TH
STWND EEZT-HDIFHEEEFIZZMENIZH - 72 (p=0.06). F 7= SEFEREE FH ORI
PR & OHIWT N TE 5, R ERFE 2 5FAITEIN TE 5 LB 272 OV EE 12\ MH A
IZ®H 7= (p=0.09,p=0.06). [FEIZEHFLS] CITREAHEEZ BV CIIABEICYTENEEL
“EIENED -T2 (p=0.00). WA CTIL,RERALZ 2 Z L2V CTHIRREER L [HHE
ARl (9) , MEEEETEN] (1) Jnp9fEEE 1T DT ATE] (12) FEMEEE 1T D
#rATE] (6) K (1) ,Zofh (1) Thotz, KERFEOVOALTIELWVI EIZon
THREESR X DT E coBEi] (8) |, MEEETAIR] (4) mmEEE X [Fae
G ~OFE] (5) , TREEETAEIR] (5) , [Zof] (1) FEPbEEE T DT AR ]
6) , MEEgErE coEEl 5) , FEoAF] (1) TH-o7T-.

(B £]KFHARZRI LICONTIIARESE & BT ERICOVWTERNS S FK
P CIXREEEAT TN D TITHR LIS T 20, ot EF 1T R E R 2% L
D R= 71272 0 EBHAEFICEIC TE DAL ENTWND Z ENghoTz. ZOMIZIX
ERALEZIT>TH DX DMIEOATR EMEZFFAOMBEIZ OV TREZEZNTND
ZENGh ol SEREY O AT LT LWERIC W T B R E S TR £ ToBE)
I B SCREHERT C DO AR B, FIBO B S CILR DI S T & e W2 O BRI G~ O E
ROWEHE T ARG C O FE B & SR RSP CIIBE T TR I 1T 5 7 T A X — R 22
DFERROBEHEIT £ TOFHEICEB N T, ENTOBHRIBUR EEZRDTWDL Z &R g7z
FEAPE EE TR EICH By CTE X TR Y o EEE L 0 REAECH N T B D
B ESFD 2 ENTE D AHEMENE AR OSEIHES IR T TWT IR EE XD,
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P-7 VRS - BRE 0 ) 7V 7 4 v a v 7 LEER O RIGR
MLESE D FHEEY  EARDMHD Y
1) ERHPREREMTR BEE
2) [ERSEFEALR T REDE EREAEETER (R ER SR RS - ST

(Background and Purpose]

X U TR OBIEER 2L, BRBEG CHIHINSV TV T rva vy ZIT8EL,
HBERECIRIRI B VA E N D Z E R E S D . BITE, BLEEELOLT, PT) - 1E3EEE
UL, OTNZBET 23 ¥ UTEHASCY 7T VT 4 v a v 7T 03813+ L idE 2T,
BURZMD Z ENEHELVIREETH D, AWFFETIE, AREFEEEDV T VT 4> a v 7O
ORI, %A X (Negative) ZRBEIECY 7 U 7 ¢ v a v 7 70 FUCERTRE R BLSE & 0hT
L, %N« FRBEOFT v U 7 HBIENT L2 AN ET 5.

(Subjects)

REE, ERPRERGEMEROCIT, RR)ZEELD S BEEEREN 7 V— 75tk
L7oB(BRE 419 ) x5 L L, AR Uik 280 U7-2c264 (UL, B 117 4
(PT62 4 + OT5H5 44), ZAZEfe NIk U7-Ma% \CBIE B ER L CW D 2a 36k (LT, 7ERERE)
3024 (PT1174 - OT1264) & L7-.

(Methods)

FiEE, RS TR - S EAZ B L, WEB (Google Form) |2 ClHIE %1%, A
X, V7V Ty vaysARLEEY Y —F (HHEREH), BERSCEROBEHRIZOWNT, 25
HEMNS EAL 106 SALEZRE Lz, Mt L, V7 VT 4 v a v 7 Of LRI -
TERRRED BRI Z DU T, Pearson @ x 2 BREZIT 9 (FEHiENT Y 7 b R3.2.2 ] - falis
5%). AWFTEIL, ARMHEEZR BRI TERROKGEEF 17-0000 %55 L L big, 77— b
~OEER > TRE L L. FISHKIZOWT, BT X COI BIRICH HEEIT /.
(Results)

M =R1E, BT 217117 £4(17.9%), TERREEIX 145/302 £4(47.9%) Th - 7=, BHkAEE
TE V7V T 4vavliB3enEEELIEHEDN 161214 (71.4%), oW EEZE LTEHE N
6/21 4 (28.6%) TH 7. HEMEETIZ, VT VT 4 v a v 7 R D LRIE LT-ED 69/145
% (47.6%), 72WEEIE LTED 76/145 4 (52.4%) T -o7-. Pearson O x *FED
R, V7 UT 4 a vy 7 OFEERE - BRI EZRBENEO b (p<0.05).
IRERAE 21/117 £ D 1ALITRE4 T 2 2R EE & Ui, T 52U A D 7200 (19.0%) J,
RSS2 HEICFREICAD - 855325 (19.0%) 1, [Zftl (14.3%) ) TX 0 HEMMEEZFED S
(9.5%)] ThH-o7-.

(Conclusion]

ARFZETIL, TERREEICLE~BRRED 728, VT U T 4> 3 v 7 OFBRNEZNZ &AL
MIZieoT=. Znoh, BEOBEEMERNY 7YV T 0 a v 7 ThHhdH EIZENEINnA
WA, B E VT VT v a v 7 WIEBEERS D E S 2, IBBERETT 5 & o ik
IR ENREBEZ NS, BT, [fh (Frl)] b <, RICHIBZEIZES
JEZED [T 4 74 M, WRISROF =250 [RAT7 v 77 v 7| BNAbii-. 1B
WELETOR, V7 VT 4 va v hbELDEM, EBEEOERER a0 i2
ZTEFEFHLTCWDAEMELEZEZOND. &5, HEOREN (A1) MMERVIR
R 72 &, WL ONOBEHAFEAERRD Z & T, KKMICAS b LIE T 5 [
HII9A AR N TAT 7T o7 ZBBICERRICEL r—ALGHETDHEEZD.
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P-8 BUEEPRIEAAEICR T 5 B i O — PRI OREER X D —
ESEY phIlESEY JNEFEA Y JEARDHD 2
1) ERPREREMZR  BE
2) EEREREERARFERE ERREAEOTTER (REERF R EREEE -

B

[BEal Bl HEELE2 LD T IEIF T END HERITRD BTV D B E
T 2B DL, THLEED IR, MERATENME EIZ [ TR AR I B D fHL 7,
WHE LT DILHEES ] 28, RODNTWAEFED—DOTHDLZ EBbLND. ZOXH7%
RENZMKT 52— o0& THD THCHERE ) [CHH L, BSRESAED A Oy
BOREEIRET 52 & T, SBROFHFABAEEE2 D ETCO—BheT5Z 2L
T 5.

(x5 & el b80d, EREANZ LV—T7 0 A HAEEE (3 4E]) BHPREpsA 1 -
2« 3MEAEDEEF 121 4 (HEHH : 20.2511.93 5%, MR : B 564 - b4 4) ThbH
FEX, THARGER MSLQ OS5 RE (LLF : MSLQ, BEWICHTITEL I A7, [4&
<HUTFEELHARW] 2810 TH%) | TGeneral Self-Efficacy Scale (LLF : GSES, X
W1, TOWR ) 32 D 2 R THOFESE AR E (LT« 28, 3R
WELHTIEED 285, &Y TITELRY] BN 1054 #HAVWTHCCHESE
IZBET A EEICHOWT web 7 o — MITHIE L7-. fENTIZ R2.8.1 ZfEH L, 3%
FEDFEZ DN T — T E DS E S HTH L O Steel-Dwass Wi & & F 0 L 72 (fEBR =R 5%) .
AWFIEIE ER P R R MERESOARE KRE S 17—0005) %15 THEhE L
TEY, MRNEL L OEROIRY FWVEIZOWTEREZITHEICTHRAEZITY, 7T
F—raZEEZbo TRIEE Lz, 228, AMFZEISS 7 0 BR T~ & COI BAfRIZH DS
X720,

it ] A& 1T 90.9% (n=110) ToH-o7=. MSLQ DFAELE TlE, 31 HAH
IIERICBWTRREICLIDAEEENb-T-. 0oL REOHCCH K IR
LHEBIL, FHEOETICHE S TREDREL 20, 3 FEN 1 FHEID LHERIZE -
2. £ TRWEGEOREYE ) ICBEET2HEIT 2 FER’RLEN-T2—FH T, E1b
HETEARVWEEN4HEAFT SHEHA T2 &0, EOFFEIZBWNWTLHHEED
FELRNR®HHZ LMD, RIZ GSES ORI TIE, TRAN LD b RHTEN T2 % & 7
STWAGBENRH D | ITHOWNTDIH S FFETENDY, 1 FFOTHN 3F Lt LT T
W] DEBEBNRE ol S HICHCTEFE TR EO PR T, ThE THRL AW
EOIGEEONEZ Lon V<) 1E, 1 FFELHRL T2 P#FEKD 3 FHENFEICHED
R TCThoTo. TS DOhoTWnBHLEIALZEITRVWEZAXELENOMIET D) 1T,
1EL LT 3HENARICEH VAKTHY, 11 HICEN SWEETHONEZT
PHED T 13, 1HEBIVSHELLKR LT, 2HRERNFEICH VA TH-T-
Ditam] FERD DR SR E LT, ST aFFEICHE L ERIT TR VO |
Tholz. ZOIZ &L, WERGRTH D FAENERET 2B ORML LT, Bk H
FHBTCH D Z LR, RFEMNREEZERICHLOFENSEE L TWD I LR Y, FEOR
B A RO DR DB L TV D ARENRB X DD, £, 3 FHEORIFHENTH-
0 REOHBCH K BLY, k<bhroTnBHLIALZTHITRNEZAZHEL
N ORFRT B ED [ XX Thotz. ZOZ LIL, HOHERENOFZEICET D
HEMRAETLDOEZL L B LTEY, 1ZLHD 5 HITHAEEMAREE (Z0%RA13%E
FEl AR L) ICKVREELTWELON, FHoORBE EbICHCEZRF TS0 (HE
7)) ~HEEL T EETO—HERZ TND I EIRIB I 7.
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P-9 BBl A B & L7 EEFIEE Db Y 220 T O/
— M EE OV 2 7 — R &EFIH Uiz AL o "I AL —
R Y, ANERE Y, LR Y
1) ERERERT (REEREFE BRERIESR

[WFZe 5] ARFROFZRRE LBRIC B TR B IXFENEE THE L AR
FIEE N RECEETIHESLH E L TR CHEERMESIT TH D, F72,9%T
& DGR EE O RS, iR O A TR, U e U T — g VBRI RO
HILDAEEVECRERE 2 Rk 2 2R BRI 2NEAMR L CL 5. ML TE 2 e 5 EK D
1 DTHY,FEHEMRCREE & LR L REZEEORY A FICKE R EBE 525
LDOLEBEZBIND. TR TILERRSEE ~md 9 AT U ARSI O 2
— FZ& WA OMESL O L 2 3, FEEHFE D FIESWTHRET 22 L2 HIN
L7~

[kF5 L k] AT T KD 3 E44E 43 4 CEXWHEE 21.3+0.58 1%, Bk 31
A ME124) &L, T —XIZRIEOR 36 A EEFRISRE L-, AEICILEWE ST
BRI O BN DAEENE A~ 2 7 — R&2FH LIRSS 1 2 AficEfmL7-. =
DIFHEIE,83 K DAREEL Y — R ZMMED & & & AR O 72 WSS BRI 08T
% kT CMEEL Z " LT 2 DICERh ThH D L EbNTWD . TO% MIED — R4
BIZED 7 T A= ERWGE L&Y 7 AZ =T SN-HEBIZSWT K %
ERWT N — B T EITOFEEE R O AOMEBIZ OV TR 21T o 72, RO HE
Ml B U224 wt U CHFEEN B OB 24T\, TR 245 C 3 L 7=,

[#53R] 7 7 A% = OfEERN G MiE#Z [HRbROEE , T THLREUEE , K
BIRE) , TRUITIEARWEE] , TAIC K> TELSENHDRE D5 DI L-. %7
FAB—IZOWNWT RO REBEL (S04 7 2% A1) & THRUBEZ T\ B, T
V) REIBET Thaltk) |, Te@ErE) , TAlGEME) |, TEREE - B4F ) [ REITITZRWEER
NETE) , TRZE] NCE-oTRESSERNS8T ¥k , (71477474,
(265 | TH& o/ —v o /T,

[BLE)EREB IR L, 2 < OFKIK TIEL,FEERTE 7 —7 OB IS
WTCOHE %30 L T 5. ARBFFEIE, EER S8 BT O FAOMEBICEE L, EKRIEE
HBE~DTRREELZ L 2 BRI E N LT-.

FIEPBEFE AL & WV o T EBLC DWW TR, B < OFRAENKR S KU TH D &) i
RCThoT-. —FCHEEARALE L WS IAMEBITEZEH SN TV RN &R o T,
2 DFENKYIEE - TWAMER & 528 TR L 705 LB 2 5 AMEE IR
—HL TR, FEHREI T —DHBEIRTHIEEZOND. $712,ETRUITHD
B , 17 AT 707 4, T35, THE) OMESIL AL TEL o2&
NHoTo. ZOFRREEEE 2, FEH IS —I2BWT, 20k 5 REfESIC SOV TH 145
FFEZ LWL MERDH D EIEbN s, BRFEE L, FAEICE > THRERBET 52 EE
RS TH Y EREANE L COMBBIMEB 2 IR T 2 RE RS LD, 4% 35
(B OE N 23 S M F TR B0 IR 528 2 U I E#L S & o L 5 12k
AL TWVWET- W EZ D,
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P-10 LIS H) REHAAE N BAs s B T3 A BRI
WL 1 xR 1, ZERRER 1, X 1, SREER] 1, MRRE 2, ARJRTE 2

LigZhBmt sepr, #bBE2R, &%, ixRg, HHE

2, MBEIRTT L, BRI TR, FR W, KEE, HA

HR5HM

AU S (ACL) #4552 K AETE T IEEkEIa sh I H b, 4 R R ZE 328 X80 452473
Joa DR PR 22 S, T o) B R O 4 T 28 U A (P LER AT B 2 . AR FE I H B2 X LU PR R V&
R AR A S 2
SLI6 N5

TSGR L KFEE N RIEE R (ER: 211216 ¥; H5E: 163.8+3.8cm; A HE
54.8+5.6kg) =5 T LI T.
Jiik

R P b e R A A T R IR O T A AN A DA B AL I P L, B S, 2 B L
PIVLRIE B 0BT . = IR BNAE B 0 45 SR~y S BCRT ¢ RS0 xd b7 4 R ok
TIB B2, B0 )15 BT R B LA FE G B (1) 22 57
gt

T b IR R A T R B R ANEI A e R R MBI 77 5 B e UV HE Y5 3 5 5 I AH B
BRI (P<<0.05). SAT ¥ M 2 0 22 BRI — S LA LR VE B & B B3 (P<<0.05). /&
) ik vt B JR OG5 T o A b ah R B R ST R 0 B B A UL, S BRI LR VS Bh B
B ER.
“Eit

SRR, A RRATRETE 5 &4 ACL #ifh.
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P-11 BEER FE B AN C T RETE 72 2 & & 2 ISk d B /bR
FiE =50 RKRED HARDV D FKHEIER? BEEHHT Y BEmAED

1) [EI B [ A k) R PR R P o R By R R

2) [ B AR AR A ] P fR [ 8 S B R

3) ] B o= R Ak 7 ik FH R At P S PR VA

[HM]

FERSZE AU RAENER U T RETE 722 & & FRICRHT 2 xGRICHOWT, 7 v — b
FEIC L VRRFI L7z, AFZRIC X 0 I AENK U R FEE T OREE 7= 2 Licxd 5
KM ITEEDH SN2 72 0 AR EEREE B ) EREDOHERICET L Z LN TE D,
(GIE

RIGT 4 R EFRRFIRLRIELRL 3 v VX R ITIERET 5 PRk 29 4E% 4 4 243
4 (B 132 44,20tk 111 4,400 22.2+20.7 %) Tho 7.

[ 5iE]

FHANE, AR 30 4 2 H BN EME T E TIT - 72, AN R IR B4 5 3%
(26 U CIBA @R & B HFRyE TR L 2B CTH 5. ARSI DRSS &
L4 FERICZESE L2 CORMIZE L Uz, RREOMEE & P 0 8EIC TR L, B %
FoCTRIBEZG- b0 & L., 728, A2, B R EFREAL R e M BLE A 2 B S 0KR
Fm  1T-To 178 DAFRE G THR 0 FIRSA EIRIZH D I/,

BEMANETH DIERFEPICKEE 722 13,2 11 THH 25 mEENEL, 1AL S 34T
IRINRSENEAL Z S 1AL 0 3 BL2407 0 2 5,3 AL : 1 FDOEAFITEITHoT2. X HIZ, 2%
BEOEHEE AT L L TEM L. REE 722 E~OxtIGE wHinz LIfERIZoW0
TIHAHMEIHE L. BHEEHIETHETS A MY 7 7 =7 KH Coder % FlVC i
Xy NT— 7 S EATOE O Z B S0 LTz, WIS EREO SR " a2y a—F
ARgREE W CUIRZ R L IR v T —Z7 ONEIZ W Tl L=,

[#E5R]

BERIOEIEIL 87.2% Th o7z, BRREHHICKE 722 L DR a7 1%, 17#(409
J), 70 7T ASEZR(155 A5, FRARRIERI (150 45, A RTEIR (136 #5), 781 (116 ), Hl ik
TRIE(85 0, AETHERBE(78 i), MR AE - HIE (70 0, B F R IL(30 0, 18R (28 40),Z Dfh(15
SODNETH 572, REZ 5722 E~ORGEEZDOFRERNSELNTZT A T — 43 889
SCEH5,645 FEAIN G 72V 2,536 FIHOFEAIN TG & LTt &z, it &7
AL TRy N U BRI LI, T DOV T I —T DR E N 2D H b,
KEE>T-Z L OBEBICERT D & Mt Tk & x5  ARBRIE T8
FoL BRI, TRA) & T GBEE TAL—X) & T2 %) ARREL FRE)
& OTHEIR ) IR R ENT-. KH Coder D=t o — & o AREREZ FV T SCF 2 JE
LA, 2 P oxts & LT 9888 E O EIEMCHERE T 5], TURETI~ 5 )
EATo T2, ZOREERE LT THEIRIFRH] 2 /R 92 CRBEICHI D flie Z LA TE /o) TR
L—RIZRENMTAD ER/FFLNRRIC -T2 LA BN,

(&%)

BEIR R IR E B oA 2 X585 TH 0 EREMRE L TCOBE 2 BFOLHERE
ThHD. BREFPICKREE 722 EICHEOART 7 S ZEE TWBRENEL W, %
WELTHEBREFIVEMT 2 ER0KNERLERMTHLEAEREILGT 2L
HMENSDFEEEZEL L THEDEZEZETLODL I ENTE. 2, F L OFERITL
M2 TS ARILAS T 21T 9 Z & CHERMN X 72 B 427~ Lo a s = &, £ 7,55
BHZOTTREECEBICET 2 L THEY HHFEFHICMOMHLZ ENTEDH B LT,
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P-12 BRI 1 4 AR O [ YRiE T B % 3R 0D SERE
—RFT I —TROR Y AT —
NIRRT ARRY SulfsE
1) EEREREARY: REEERER  BEARETR 2) ERREREART

W - HM] BUE, ERR OB CIEBtNEG 755 OB O R g+ 5 A &
v 7 DTN I N TEY, Esh b, Eiz, Wbile EOEFEERE Y
T D BRPRIE DO G RN EA & FRRICRYYE T 85 & L CHUAMMEENE S (13T B2
RO HILTND. EEFEFE TIL, BB LARDZ < OFEES/NED G ElE £
TIRWVFRJE DRBE 2R GUTFEE 21770 0. BYMENLTFEESTY, AR O DGR
kﬁé:k%%@kbn%%ﬁ WCH N2 PURM N ETH D, D BIIL, KFEI L
— T ROBGYIEX R OFEREREZI LN THEThS.

(k5] *ShEak X EBREREMR 7V —7 41 (KBRS v /28, NHEEF v
VONAL BHF v U8R, RNF N R) OBEERIEFR E LT, RIGHEER I IEAR
WFZED B & NE 2 EE2 Tl LIRE 215 T L7-.

[E] 70— NSRRI EE L, BRYYERRICED Y ENEE L. 7
r— hOELRNFITIOBRGIEX RO EMANE (FEEOA M - BLH, FEENE) ORG
JiE o R FEhE A (Ui iifR A S i Rp ], T Ph e t]) , @RRYYERRICE > & H (Bt
MR A S O~ v 7 U UROSHRA, TR ZFid L.

PR, RIAEZEH L, 2B L0EEEZE T LT,

(55 BYYER SR IZ AT OMER TIT /o> T, Bl & U CIEEE MR b 0 EEE
23 57.1%, BENDFESOBYE LOEAENDBE~DOKYEN 14.3% Th o712,
ﬁ@ﬁﬁl&%%wf%&,@%,%%,mﬁ,Ayfx,B@ﬁ%@éf%imb
TW e FURMEAME WA R U T PRI A HELE L TV D2 50%, H#ELEL CTuvZp
WIS 50% T o7z, TRHBERE D E AL Rk oo E RS TR 182, S
RO WREREZET 1 W ThoTz. RAOKRIIIAZTRT 20.0%, AFFRHRZ
40.0%, 34ERMEZ 20.0%, WGARIEE BIAARET 20.0% CTH 7=, THHERORIIT 1 4
KA 16.7%, 1 4FR%H] 16.7%, 3 KA 16.7%, 3 k1% 33.3%, 4 F-UAiTH
16.7% TH 7. PURlifRA O# HIXEFEFAM 50.0%, —iBE AN A4 25.0%, £FH
il NAHH 25.0% T & - 7=. TRAEERED E 13— 5B ME N A 4H 25.0%, 24HE(E A\ &1 75.0%
Thot-.

[BE] REITN—TROEEEZH LT HDICT o r— beEi L. BiTE,
REH# 7 L — 7 fifi a% T%#%ﬁ&#%ﬁﬁﬁw%$«®%%@@£%@% Emby, =
PRXRPRERE & L CHIE ST s, BYYMEXT R, B BUITR O PRI AL B
ERLO0OHY, MOMEELE D THRER L O THEREO B OeNGLETH 5.
BIEOHFIZH NFRTL U K E2IT 2> TV Dl b -o7-. LavL, AFERIORHEIT
ANBEH EORMBERD Y, ERRERIER ~DANFET LT EORENRMEL RS,
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il

P-13 TR L2V 2 M R AT B & MR R e R AT e 0D B
SFHHE BARHNY
[ B = AR AR A [ R R e o BRI B e R

Y s H]

23 T D B TS B U, Mk R i KIERE & (CPF) OJSZE - Ch 0 ihe
ERTEN M & R BEN S S, O, EilinE O CPF IXMfFH Bk & B % Af
BEMENSH D, L L,CPF & flEEs aldhi: O RE# 278 L7ZAFZRIZR B TR Y &g
2B 5 CPF &l al @hiE B & 2> TV, 2 CARRISE C i, - fE 3 i s
F )% CPF & fufiE50 al it oo B 2 MRk L7z,

(GSED!

MU THTH BN LTz 65 ik BL E D Rl 2 X RIS S IO L Z 1T - 72, WF
ZEBIM~DRIE D 5 VRS EERIE 2 320t L 7= 226 4 O 5 b 4k > 85 %, Body
mass index >30 kg/m?2, K JEHIROWT &R D milnd 2ot Uiz 168 4 (CF8
RN T625 1%, B ME B8 44) A XfGr L Lo, AMFZEILFTE sk O Bl & B2 DGR
-1 FH i L 7=,

[J735] CPF OMEICIIE—7 70— A =X b T A A< AT A L. HRED
BLOZEI LT oA AV AT BE/REITTH & RBENLD S FREE & 1T
DR DR e SEIOWREZITV I ARMEZ A Uiz, MG AT dhM: X, S Ehif
TE A 2 O TR EBNFEAT A & — L CRkl L7z, B HER, T Er i85 o 8 flkic ks
B A —VE (0~8) ZWEEHAIEZR N Data -7, FHOMEEZ LR &Y
2 [\ 24TV I RAE 28R L7z, #dt o drid, CPF 2 0¢ /@ A%, B lass, Tk s, f2 5 o
A — VB B SIS S B R 2 AR E LI-ERIFOHT (AT v 7T A XiE)
EBLRNAT T2, AEAKMEL % L L.

[FER]

*53 @ CPF L, B4 8367+107 L/min, 21 283+74 L/min ThH-7=. LMoz - T
HSHOES - BEEA — Ul BT E R TN S (2~7) 5 (2~T) ,7 (1~8) ,&H%T
IXENEN S (2~T7) ,5 (1~6) ,6 (2~8) Th 7. EEFHHT OREE, EH Ok
ERREOT, BYE 0.23, %M 0.09 Th o7z, CPF ICxT DA EREEIL, B & bITEED
Al — VBT - 7= (B AR REF%E 8=0.32,p<0.05,Z2M£:6=0.22,p<0.05) .
[#&EE

HISAEAE B (2B DA 77— it CPF OR[N CTH D Z Lravrany-. g
ZRATEN M I MNER AR ME N T 2 23 IS AT BRI IR 720 V. S FEIOFERICE N T
REER D 2 - — VED I L 0 SfEZ R L. ORI EiE R L &S T
VEEMK ) DU 2 PR T2 D DI i EE) 28 CPF IC% 5 L TV D AIREMEDNNE 2
HID. @2 MR RTEMEAS PSR R EE R LI WiEinE 2815 CPF %
ROTZOITIER AT L BT RETHLHEEZS.
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P-14 HUBAEAE Rl T 2N dGE 7' 1 77 & 1 FE%R OB
gARBHNY AT Flk
EFRERAE LR 4@ b O e =

(Ep=gl=1:1)!

MK IR d5e A5 2 (CPF) AR N IZRAMEMERT R FIED U R 7 @ H KD 1> Th 5.
o2 1 ZEATHZEIC BV C, CPF OB R 12 E H L7217 A Okt > 1 77 A (LL
T, 7ur 7 L) EHIBEEESRESSICELBL, Y1 s T A0 CPF S&E#EICHT5H%)
PEAHAE L-. Lo, 1 EBROEBZIERIZAL /A TIZRW. 220, 1 A w s
J LBLERT & 1 E%I12351F 5 CPF, MEWRFERE, SEEHFERE 2 MdE L7~
[x5:]

KGUIHBEAEE T TRIFE (—RTHHEE) IS TWD 65 kbl B2 7H
By LTWhElnE 20 4 (B 64, FHFH 7626 m) & Liz. AWFFRILATE s DOff
HEAZBERORREBRIHICER L, T XTORMREITK L THIENEZ NEE L Emic
THICHH LIAE 2157,

[Fi]

77T KEIAN—T Ty M=V EEEME (5 4L H), R hL—=27 (25 [A]
S B, Mk ORERS BRD) B 7e 0, BEICTHE 5 AL, 4B T Lo ICHEE L.
MR b L—= 71 3i[A & 12 L7z Threshold IMT % vy, & KFEAE MEP) @ 30~
50% DIFEIRPTA M TR AT 2. M) ORI — 27 7 n— A —Z ZH\ e,
FERERME BREICREER S, 7077 A TRITAEORSITHE T, FADON—AT
KIGE 1 ENX7 0 77 L&k 2 X 28 L. MARL, A%, 1ERICET5HE
HHEIT CPF, MLARRE L LT AMEMTERE (FVC), H&ARWATE (MIP), MEP, HifEss
"EMEE L2, CPRRIEICIZ 7 = A A~ A7 LB —27 7 — XA —Z &V, KRR
HIRE ST TOGMRZE T2, FVC JIEIZIT A/, 1 2 —% %, MIP & MEP JIEI21%
AMENER 2 AV, FRENHA RIA KL THIEAIT-7-. CPF, FVC, MIP,
MEP O#IEIZ4 3 [TV, e KB ZER U 7=, MafE ER nf s | X e e Ehil) i 25 & F V¢,
ERRER,  FERHER, MEERICIS T D GRMEL RO M E RN O K & S % MR GEEhREAG A & — 1
(0~8) THL, AFr—EOAEF (0~24) % 2 BIHIE Lk KEEZ RO, XD, &
e L LT, 30 kb B0 7 A L (CS-30) DEENL[AIEL & Timed up and go test
(TUG) ORTERERFEZRIE Uiz, FaH o CIE&RIETE B 2BV CTRE (I AR, A%,
14%) 2R & U RAERIE S BT & 2 B HRE 21T - 7.

[#%]

RBERENESEILLE, 4 B2 25 A% ER L, 6 7 AKICBWTIE 11 4 (55%)
2 1 WPl ET e 7T AEkE L e, St ARTOEYE) CPF 1% 335 L/ min, /M A%
383 L, min, 1 %13 357 L/ min T - 7=. RIEHEIE 5 80T OFE R, FVC L4k CPF,
MIP, MEP, A7 —/VEIZIH W THREIC ERNR AR D72, ROl T, Jr ART & b
L, /M A#%IZ CPF & MIP 23Kk, CPF O RE 2R REAZRD -, 1 %121 MIP 120
Z MEP, Mgl rl@htEr Rk L7z (p<0.05). CPF 3 KEZBD N2 H DD (p=
0.06), 14ZICHEEOEEL RO, EEEEEIZM ARTE B L, 1 4% TUG At
BERFANIER L7z (p<0.05).

[#im]

AWFTEOFER, It 1HE%, MRS )8R L OWIIEES BN G B R KE /R L2, I
AN 1 7 ABIZED - CPF #RKIIMREI-N2 o T-. LnL, 717 T LOHGERISEEE
DIRNTHEEDHREZBOZZ E1E, ItA%, 7u /7 5%8 1 B kT
CPF OffeFia IfF T D alfEE 2 R T b0 B2 b 5.
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P-15 Gender difference in factors affecting the medial longitudinal arch
height of the foot
Katsuhito Nagano
Division of Physical Therapy, Department of Rehabilitation, Faculty of Health Science,
Fukui Health Science University

[Background and Purpose]
The medial longitudinal arch (MLA) has an important role as shock absorber for
mechanical shock and load during walking and for body weight during static
movement. It has been reported that many factors influence on MLA height, such as
tibialis posterior muscle (TPM), toe-gripping strength(TG), hallux valgus angle (HVA),
inversion microdactylia angle (IMA), angle of leg—heel alignment (LHA), femoro-tibial
angle (FTA). Additionally, MLA height is associated with various injuries and diseases
and gender differences, if any. Previous studies have arrived at differing or unclear
results due to differences between patients and healthy subjects, based on the age and
gender of subjects. Therefore, the present study was designed to normalize age and
health status and examine factors influencing MLA height.

[Subjects and Methods]
The subjects of the study included 36 healthy adults (19 males and 17 females; 72 feet)
whose mean age was 21.8 + 3.6 years. Navicular height was measured as the distance of
the navicular tuberosity from the floor surface, and foot length was measured as the
distance from the rear edge of the heel to the tip of the longest of the first and second
toes. TPM strength, TG strength, HVA, IMA, LHA, and FTA were measured. Pearson’s
correlation analysis was applied to determine the relationships of the ratio of arch
height with all other parameters.

[Results]
A total of 36 participants completed all measurements in this study. Correlation
analysis in male subjects showed that ratio of arch height was significantly positively
correlated with TPM strength and TPM strength relative to body weight. No
significant correlations were found between ratio of arch height and any of the other
parameters. In contrast, correlation analysis in female subjects showed that ratio of
arch height was significantly positively correlated with TPM strength and toe-gripping
strength and was significantly negatively correlated with the hallux valgus angle and
the LHA. No significant correlations were found between ratio of arch height and any
of the other parameters.

[ Conclusion]
The results of the present study revealed a positive correlation between foot arch ratio
and TPM strength in both males and females, a positive correlation between foot arch
ratio and toe grip strength only in females, and negative correlations between foot arch
ratio and the hallux valgus angle and LHA only in females. Further, no correlations
were found between foot arch ratio and body weight, BMI, body height, digitus
minimus varus, or FTA in either males or females. These results reveal that etiological
mechanisms determining MLA height are different between males and females.
Overall, the present results indicate that further studies identifying causes of MLA
height variation must include gender-based analysis.
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P-16 (E2ES o Rl R ek SFi B TR EREE S
FLRES Y MBS Y AR Y SRRl Y =R
D) EHEERKY REERPE HPRETR 2) R AR Y L 2P

[Background and Purpose]

HAIL 65 A\ A2 21% & 2 BEltta L > Tnd. Zinb b Z O[T T
WS EEBZXDND. T, BHAETII M ERERIEZSHEL, L TIIN#ETHIC%
WILTW D, mlE Ik 2 TR EEL, ERERERE ST TN EZE 70
WAL T TND.

NHETHIZHT IO MEA L LTE, HFREERICHT 20084 AN TNS. K
BAEMT D LICEY, FREREEOMER: - ] IR Z EnHEINTWD D, N
HICELTIE, —EDRMBNHELN TRV, 2 THa I3LIET, Stick % MV /- Eshih
DT 2 BN RO R A Et L7z,

AR TIE, BEBROREMICITY 2 L0k b, KRR ~DK
HAIZ 30 L 7-.

[ Subjects]

FENSRE @) N T —2 g o — R 2B 2EFIH L TWAESESE 224 (5
P64, ot 16 44, Al 85.517.6 %) Zxtg b Lo, MAEAIZ 2 BEICALE L, B Ee S
B L FEFERREIC 7T T2,

[Methods]

FiEE LT, BREEFLE LB E Efm L7, NEX, v+—I0 77 v,
IR ARr Al & U oA (R E i - R - BllE), 7 — X Tk L.

SR B X, 182 (EA), FSZAZERR, Time up and go test (UL, TUG), Functional
reach test (LL'F, FRT) &L, 32°H Z L IZFHMlZAITV 18 A% £ CTHEMi L7, Hifis
FEFE, FEEREREZ NV E N ORI T 21TV, #EaHE Mann-Whitney U test % 32 L 7-.

AT ERERKFMILE B R ORR LR TTo 72, UKREF S : 1606221)

[Results]

BEHmIE B ISR\, 1B (EA), FISACRE, FRT XA EZEDRD Lo Te.

TUG 2B W TCOHAEENH D Bz (p<0.05).
[ Conclusion]

ARl BRI FEHERE & FEFEEREORRF LI OW TR 21T o 72, IBI1IXEH O
71, FESIALRERENEER 1IN A, FRT IZEIRI N T R, TUG 3BMTREN & & o7
v AEEDLRLTNS.

ARIOFRERTIE, G0N E TUG ICAEENRLON. ZHX, (RigoEs)h 2 25k
THZEICEY, BERAL—XIATZAD LR B2 N5, mlviced &MY
RIMETIZ LY, KRB D70 < 70 0 IERRAYEEN & 72 2. EShihA Bk 5 &2
PR IE TR, TUGIZHEN DS T-OTIHRWNEERD.

ASBIIEBERE I OV TR 2T H 217V, BfE 7 4+ —~ U R H 2 5 B% %
ZTWVETZN,

XU TR R

b
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P-17 it N & k58 & L7 Weighted Blanket & —fi%5E B O%h AR FE
HRTEREY uNBE )
1) EBREREART  AREREERTS FERETR 2) 77 0 Ay MRS
[1IzU i)

FROTIE #5038 2 P 5 2 O RERR B (S K 5 DR 2 i 32 R D —o & L IEIR %
XETOIEAETHLV=AT 4y K 7707y b CULF,WBBMEHSN TS, WB I
WK Tl CICpE s b S TE Y JERKIC B W TIEAREAT ST 5. ITAE~ B A X
NTWN D NARREA 72 K IZIEE - TR, 2 2 CTHox 1%, BRI O WB ZBi% L3 Rk
REE T 2 & LT

[E]

ARG TIX, BARMT O WB O R E#HGET 5 2 &2 HIE Lz,

[ 5iE]

%BZ%% TAFZEHI &2+ AT W EmIC CRIBENS SN2 185 L EOREF KA 324 & L

- JTEIT R EESAE % il m%m WCHE SN2y RTC,1.2 ke d—fXEE & HAANIC

f@i,@%‘: END 6 ke 2 FIEOE AT 15 23ENER L7, M ADHIEIZIE, T, @ﬁ%ﬁ’eﬁu
JE RRY O FR R 2 SR U SEBR 1 AR, R 5 A # R L Ie A% ITIE B AR RE — 5
MARZRRAE (LLUF,STAI-JYZ) & System Usability Scale (LLF,SUS) EalHOARIC
B9 27 v — FREZ SN L. FEHENT e H 25 t REZ W, A B KT 5% &
L7z,

[#ER]

f R STAY-JYZ D5 03— B, 6 kedhlZ 41/80 s TR Th-72. SUS DI,
— x4 H 80/100 45,6 kg 74/100 ;R Th W G E LT R oo, M R, FEY SR, I 35 i Fn iR
R OFRMIBE L, —MEELE 6 kkBEZKR L THLRERB(LITALN ST T
V= ORI R LY ,324 11140 6kelIRERO T HHOEIAZKICLTEY,
BV EIED LIz E&2FFA TV .

(&%)

—fEE L 6kelE HICABMIEIEOZILIZR ONR -T2 LB WBIT—RERE LA
bR WESE LR R TE T2, STAY-JYZ,SUS OfE R S a0AEEIT o
TR EITREEDIE I NEWERE R L. T r— MR 2RI HEWBDOT
by DEBHELEIRYEED LIT ENENR->THY ,WB OZEOHERFIZ/ - T
LAREMER D EE 2D, Lo TERVEELZMBIITAD LOICEREZNE L, HED
HDONRERFET DLERH D .

[£&0]

AHFFENL, HRANDO WB OF e BEEZMHRT 52 L2 B E LT R R 3244 & %15

WC—EHE & WB O ERZIT- 7. ZOREWBIT—RER LD LS L {RIE
PEZ FER T & 7 LAIRFIZ, A OB B AL & L TRFOMEMERH LN E 7257,

EN i}‘{fm@jé R N7 AR OSBRI FE DBk & 52 1 CE i L 7.
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P-18 SEFEPR 58 LA 28 0 BRI
S5
T REERY: R I E B R

NSINENT A B ET DI OEB I & LC AR TR b 2% L=
THETD. b bONALRT U AEFIEIT 2 ONL, TR 7102 JEER O &5, B E 2R B 25,
Bk 7eBE B G- T H Lnbiu T g,

7, BE ORI, BEEECATREIC b B SN D AN S 5.

AELZEDO LD BRBEROFTH,BHEMNICER LT [EHEM bR 2B L
O TR « HET 5.

A O A BT 248 (EO#H; 50.0emx25.0cm, FDOH; 50.0cmx30.0cm) DA HEid T,
AT O FEER 5 D30 Bl Lo AR 258 L7z, FEE 0 OB L 72D TI2iE, S #4548 0.01 &
JEfE A i3 % 8K (FAIOREIC 4 AR52) &l L7z

b N SSERBRIHE A 92 RRC I ARSI T O R B A L 0 E AR o 2 FE A
AT B LI 2N ENdE 5. S RSB TRERSZ LV BEZ2 T AR LiIAT & 9
\CRFEE R ST D,

SEFE O J ph OFRSE & i il R 1 B R R DR RICIE - CTEMIT 5.

SEFE A A U G ISR LA T el (R EL O ANET T A9 2 O T BT T ~ DI R E &
5.
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P-19 B T EmERMEDIRRIED AU T 5 A > Z B2 —iif
HIFURF D, 2, 8 B EE 1 9,8l AR SE 9,005 B 9, R —R 0, JL == »
U BRI E R R R ) MR T O IR R D B R R
O BT E SRR EE SR Y R e ER 2 —
O RBRERIR BRI ¢ S < HERE 7 EBEERIEAERT
[H#]

DR RIEZ LET D720 O E LT IRREEZ B LI-FOLPREICE B L JRE
BN RINE TR R IEED RN T IEEZH O MNICT H 2 & & B EENERE Ok IA
RER AR SR AFEEEFO DD OREESRDLZETHD.

(7]

W - A TR b N AR LI BN E LT D hEaELtE 11 4. A
M SRk 29 4E 8 H~10 H. WIZET 1 o BAJELRAONIZE. M5 - RIRh O,
ST EICOW TR EIEIC LV A v X B a—2 £ Lo, MEREE - 750
HECHDHHALBEEOL E T T A N —ICEE LE L. (R mEE B S AGR
Z1HT\5 @ H28-51)

(6 -]

WEFEHH 71738 O V-5 i 60.2+4.2 ik, VR HERF L 21.346.9 3 CTh ol A U F B a—
NZIE, 1. JRIGEEZ R LRI, 2. T OREO VAR 2 T7 « 385k & Liik, 3. JRAZE
TR L IZBEOITEND 3 OIT43 40T Lz, 1. BRBR L7k & U C,HPER, £ 72 X BRAT
BICRRBR L TRV, [ Lod] %) REAZFIE] 2 EOBBREFHHORTICE2b0L
MREE) 5] TA ML) REODBHBEMRROEBZLIL2bDTH-72. 2. e L
T, TELIERD 1 D) THLIMD RN EBEZ T, ThoETHENRNTE
A9 TERBFR TRV T2 L THIRTE ) & EmBRsL s LTtz
TWe, =5 TEOTELHEE2 LE D | RSN S%E | EFEmIIiTEIL LS L35
Exzbbotz. 3. ATEIE LT, [F7F 024 TH) BV OY— Faflid ) TREEHS
UV EIFL ) EREEOIFERIZOIZIIET H b O L [JRIKZ D 12 DITAK - HigExiite) TL
i 5] LIRKFEZUEL LD LT T8 CThofe. EEFRIEIC VT NESHO )
ERGDBIRN] TIELS HRTW A B7R 0 E AT\ e, 72 Bk % F0E
T 2701 TRk a ko5 2 TEERT 22 &) TFEMLZZEZ2HEL S Z &)
MEhFEOBRI) RERH T,

[%£]

HEELEDRKEEZONT TEILDO LD O TH VTR EZTIEHTEY,
ZIUTHE U T AEM B OREANZ J 0 5 E ARG < Sy REER LT\ e Z &2 0ho
. L LBEELLD LTSS HARR 2 EERIE D SHE 2 50 DIEE N LET
HoT.
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P-20 Effect of Ankle-Foot Orthosis with Support Function on Muscle Activities
During the Sit-to-Stand Movement in Healthy Individuals
Masafumi Itokazu
Department of Physical Therapy at Narita, International University of Health and
Welfare
[Background and Purpose]
Ankle-foot orthosis (AFO) use has proven to be highly effective for improving abnormal
gait pattern in patients with hemiplegia and cerebral palsy. In Japan, AFO with
support function of the ankle joint has improved the rocker function during gait,
mainly in stroke patients. The aim of this study was to evaluate the effect of the newly
developed AFO with support function on muscle activities of the lower limbs during the
sit-to-stand (STS) movement in healthy individuals.
[Subjects]
Sixteen healthy men (age: 20.0+3.4 years, height: 170.0+4.5 cm, body weight: 70.0+3.4
kg) who had no bone or joint problems were enrolled in this study. This study was
approved by the Ethics Committee of International University of Health and Welfare.
Participants were given an information sheet, and they provided written informed
consent for participation.
[Methods]
Muscle activity during STS was recorded using surface electromyography. The activity
of the vastus medialis (VM), tibialis anterior (TA), medial gastrocnemius (MG), and
soleus (SO) on the participants’ right side were recorded. The raw electromyographic
signal was passed through an analog to digital converter through a sampling frequency
of 1500 Hz. The raw signal was filtered using bandpass filters between 20 and 500 Hz.
STS movements were performed under five conditions (barefoot, AFO with no spring,
AFO with soft spring, AFO with medium spring, and AFO with hard spring).
Participants attempted the standing movement with the metronome for three
repetitions. The filtered signal was normalized relative to the values at maximal
amplitude in the barefoot condition after the root mean square. For each variable, the
Friedman test was performed using SPSS Version 24.0 to determine statistically
significant differences among the five conditions. The level of significance was set at p
<0.05.
[Results]
Muscle activity was significantly lower for AFO use with spring conditions than for
barefoot and AFO with no spring conditions in the VM and SO. There was no
significant different in the TA muscle among all conditions. Most subjects were able to
experience the effect of support in the standing movement in the AFO with spring.
[Conclusion]
The study findings suggest an increased effect in knee extension and ankle
plantarflexion support during the standing movement using the AFO with springs.
The study did not involve any kinematic measurements. Future research is needed to
investigate muscle activity related to kinematic data in larger sample sizes. In
addition, it is necessary to consider the appropriate support power of the springs.
This work was supported by JSPS KAKENHI Grant Number JP15K21328.
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P-21 B AT R P 2 0 e 28 B B 2 5 R AT PR A

FEED WP SRR #hE2 graEk Y wEkRY) MEKEY B

1. RIWEZEFESERESEE S 2. IR ZBE U 2R
3. WARAEFEELRFR 4 HAERET K

HREHB

JE BN W i~ S 1 — P B T3, (R BN 15 e I 2 5 RPIRIL IS A A5 T 78 . A
BT H B RSHE A S R 2 N AMUIN S AR, DL R~ A2 7 it 22 B 0 &2 =5 i ml
ATk
SZIGRT R

EERBRKELE 16 A7 Ik s, = # 1E R, & E BML 75~
20.8+0.9,66.0+7.4,22.0+2.2.
T2

SR AR S B, B AR N IMIAL X 26, N BATSR S IFET, 75 Matlab 358
IR AMUN S A RIS SR A B AT R 2 ik 2 B AL 5 G, i EXUE IR
Eiffs 2B A N MU 5 I 25 R gk AT A e & IR 2 A
ghIR

N A o AN 5 A FNAMUA 5 f . AR A S g« 2e 2 JE R B A7 (111.94+8.270),
e R E AT (122.50+7.870), A4 AR E AT (113.81+4.260), £ /L i E A7 (122.56+6.860);
SMIMNS ff: AR ARG EAL (136.50+7.680), &AL (143.94+8.070), A fLAEHE L
(136.9446.200), A L ENL (143.75+8.220). EEIf: A& (48.97+5.200), 4 /&
(50.93+5.850). 72 & /BN 5 40 2 S B AL, AMUN 5 M EEAHOE (p<0.01), (HEHEfE
P EAHRME (p>0.05); 42 5HEM,IENEMNS AEEHRX (p<0.01). ttih, A
ENf 5 S EAL N AMUN 5 754 i 71 (F=54.893, P<0.001, R2=0.792).
45D

JEEVA S REAL T N AMU 5 A, —BUE Ly, s mE R el E e 5 BA —
EMATATYE, EEEAEAEAEA TN, IMUG S A i 75 it — D 7.
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The feasibility on measuring the arch of the foot with self-developed flatfoot screening
devices

Dong Jun'’ Xie Di'’ Zhang Yan-ming'!’ Sun Yong?' Qi Jian-hong'®
Zhao-liang®’ Futoshi Obata*’ Hiroshi Shirohara*’

1. Institute of Sports Medicine, Taishan Medical University, Taian city; Shandong province, China 2. College
of Radiology, Taishan Medical University, Taian city; Shandong province, China 3. Shandong Medical
College, Jinan city, Shandong province, China 4. Department of Physical Therapy, Takarazuka University
of Medical and Health Care, Takarazuka city, hixyougo prefecture, Japan

[Background and Purpose] The footprint method is an effective method to observe the

' Dong

flat. However, whether the footprint reflect the situation of arch remains to be
researched. The purpose of this study was to investigate the relationship of Clarke
angle and the angles on the medial and lateral longitudinal arch, and to explore the
feasibility on measurement of the arch of the foot with self-developed flatfoot screening
devices.
[Subjects] Sixteen male college students from a university participated in this study.
The age, weight and BMI of the subjects were 20.8 + 0.9 yo, 66.0 + 7.4kg and 22.0 + 2.2
respectively.
[Methods] Lateral and medial X-ray films of both feet were collected. The medial and
lateral longitudinal arch angle on non weight-bearing and weight-bearing situation
were calculated under the Matlab environment by using the self-compiled program. At
the same time, the bipedal clarke angles were measured using the image of the arch of
the foot which captured by applying with the self-developed flatfoot screening
devices.And then, the correlation and regression analysis of the measurement results
of which compared the foot print angle with the internal and lateral longitudinal arch
were carried out.
[Results] The medial longitudinal arch were (111.94+8.27) 0, (122.50+7.87) 0,
(113.814+4.26) 0, (122.56+6.86) 9 in non weight-bearing position of left foot,
weight-bearing position of left foot, non weight-bearing position of right foot and
weight-bearing position of right foot respectively, and the lateral longitudinal arch
were (136.501+7.68) 0, (143.94£8.07) 0, (136.94£6.20) 0, (143.75%£8.22) 9in non
weight-bearing position of left foot, weight-bearing position of left foot, non
weight-bearing position of right foot and weight-bearing position of right foot
respectively. The Clarke angles were (48.97£5.20) 0, (50.93+5.85) 0in left and right
foot respectively. The left foot print angle was related to the elevation of the lateral
longitudinal arch of the left foot weight-bearing position(p<0.01), however, had no
correlation on the non weight —bearing position(p>0.05). The right foot was highly
correlated with the longitudinal arch angle of the weight-bearing position and the non
weight-bearing position(p<0.01). The linear regression is satisfied by comparing the
clarke angle of the right foot with the lateral longitudinal arch of the weight-bearing
position (F=54.893, p<0.001, R2=0.792) .
[Conclusion] The relevance and the consistency were good on both the Clarke angle
and the longitudinal arch under weight-bearing position, which showed the certain
feasibility on measuring the arch of the foot with self-developed flatfoot screening
devices. However, the correlation between the clarke angle and the longitudinal arch
under non weight-bearing position were still further study.
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P-22 Impact of Inner Wedge-shaped Insoles on Pes pronatus
- Use of Wire Electrodes -
Makoto Matsuo*1 Futoshi Obata*1 Teruhiko Kawakami*2 Ryuuji Sakamoto*1
*1: Takarazuka University of Medical and Health Care
*2: Kibi International University
[Background and Purpose] One example of foot alignment abnormality is the state
known as pes pronatus. This is known to be not only a running disability but also
affects many other areas of the body. In addition to exercise therapy and physiotherapy,
taping and inner wedge-shaped insoles are considered to be effective as methods of
physical therapy. Additionally, the superficial posterior compartment muscle group
(soleus muscle: sol, tibialis posterior muscle: TP, flexor digitorum longus muscle: FDL),
which is considered a cause of pes pronatus, has not been researched in detail. On this
occasion, therefore, our aim is to use wire electrodes and electromyography to clarify
what kind of effects inner wedge-shaped insoles have on pes pronatus.
[Subjects and Methods] The subjects were seven adult males for whom pronation
presented in the Leg-Heel alignment. The muscles tested with the wire electrodes were
the two muscles(TP and peroneus longus (hereafter “PL”)), and the muscles tested with
the surface electrodes were the two muscles and three areas of the tibialis anterior
muscle (hereafter “TA”), medial head of the gastrocnemius muscle (hereafter “GCm”),
and lateral head of gastrocnemius muscle (hereafter “GC1”). The measurement items
were total trajectory length, rectangular area, and outer circumference area using an
electromyogram and body sway meter, standing on one leg and walking on a flat
surface and the values obtained were used as data. For each, values taken while
subjects were bare footed were defined as 100%. The three methods of intervention
involved a group in which the inner wedge-shaped insoles were attached only to the
heel area (hereafter “MW”), a group in which the inner wedge-shaped insole and arch
supports were attached (hereafter “MW+AS”), and a group in which only taping was
applied (hereafter “Tape”).
[Results] When standing on one leg, the GCm activity for the Tape group significantly
decreased (p<0.05). There were no significant changes for other muscles or
interventions. Electromyography while walking demonstrated significantly decreased
TP activity for the MW group (p<0.01), MW+AS group (p<0.01) and Tape group
(p<0.05). Further, in the case of the MW+AS group, PL activity was also significantly
decreased (p<0.01). No significant changes were seen in the other muscles. However, in
the case of body sway, no significant changes were seen in terms of total trajectory
length, rectangular area, and outer circumference area.
[Conclusion] When the inner wedge-shaped insoles are used for pes pronatus, the
tibialis posterior muscle activity is decreased in walking. The reason for this is
understood to be reduced activity of the tibialis posterior muscles, which move at the
same time as pronation movement of the foot from the heel strike period to the
standing middle period. Additionally, it is thought that adding arch supports assists
the PL, which support the longitudinal arches to reduce muscle activity. Another factor
underlying the similar body sway measurement results is the fact that that
maintaining the standing posture in humans is not only carried out by the functions of
the feet, but involves a number of factors, such as the vestibular system, sensory
system, and muscle strength, which may explain why the wedge-shaped insoles and
taping have only limited effects on posture maintenance. The effect of tibialis posterior
muscle and peroneus longus in the inner wedge-shaped insoles on pes pronatus (when
using MW or MW+AS) was clear. From these results, it is suggested that in cases of
damage to the tibialis posterior muscle and peroneus longus due to pes pronatus, the
symptoms may be improved through the reduction of muscle activity.
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P-24  Outcome of patients with cerebrovascular disease admitted to our convalescent
rehabilitation ward

Zheng FV Ishida TV Takeuchi S? Nishida Y? Morita M® Kakuda W4

1) International University of Health and Welfare Ichikawa Hospital, Division of
Rehabilitation Medicine

2) International University of Health and Welfare, School of Health Sciences at Narita,
Department of Physical Therapy

3) International University of Health and Welfare, School of Health Sciences at
Fukuoka, Department of Physical Therapy

4) International University of Health and Welfare Department of Medicine,
Rehabilitation Medicine

[Background and Purpose]

In the Convalescent Rehabilitation Ward (CRW), the issue is to judge and examine
discharges toward the destination of reacquiring daily living activities and returning
early in to society based on an appropriate prognostic in an early stage of
hospitalization. Functional Independence Measure (FIM) was introduced for the first
time in patients' recovery outcomes in the revision of medical fee remuneration in
2016.This study, was carried out to clarify the clinical prognosis according to severity,
and the influence of severity at hospitalization on prognosis regarding patients with a
cerebrovascular disease in our CRW.

[Subjects]

Subjects of the research were 136 patients with a cerebrovascular disease disordered
from our CRW from August 2013 to March 2017.

[Methods]

We classified these subjects into 3 groups such as 18 patients with mild, 40 patients
with moderate, and 78 patients with severe based on the total FIM score at the time of
admission, and FIM gain, FIM efficiency compared changes between each group. We
determined that the level of statistically significance was 5%. Furthermore, we
extracted the home recovery rate for the outcome. In addition, this clinical data were
collected from at rehabilitation medical record.

[Results]

In terms of the average of all patients, the gain of the FIM total score is 20.8 points,
the FIM exercise item total score 1s 16.21 points, the FIM cognitive item total score is
4.63 points, the overall FIM efficiency is 0.27 points per day, the exercise the item FIM
efficiency is 0.21 points per day, the cognitive item FIM efficiency is 0.06 points per day,
and the home discharge rate is 77%.

[Conclusion]

This study revealed that the difference in clinical severity at the time of
hospitalization CRW had a great influence on its functional prognosis in the case of
cerebrovascular disorder patients. In consequence, it seems that there is a necessity to
make the rehabilitation program during hospitalization and the way to proceed
different depending on the severity at hospitalization. However, we should consider
many points, such as FIM at discharge or confounding factors having strong
association therewith. As a result, our future task is to increase the accuracy of
prediction by conducting more detailed studies in each patient group.

_33-



3rd International Meeting of Asian Rehabilitation Science in China

WEEEEIA U BV 7 — 3 3 IREBUC AR U 72 Bd i 45 fe s B O#R IR Iz DV T
B 1) AHEA D) TNEK2) EHSAT 2 ARMHIERS3) AHE4)

1D EEEEEREERFTIIERE Ve 77— a UF
2) ERSEEEALRY: B REER S BRI R
3) EBREEIEALRT: fEM R EER T BERE R
4) ERREFEAERZPETS VY T —3 3 VESEE
[Background and Purpose]
BIEH Y AU T —2 3 (LUF,U2N) WBUCIE, AR R MICE D) e T#% TR E S &,
A AETEIRE) O B & BRI S8 R O BEE~RNITIRBEE 2 L G L TS 2 &R
M E 7o TS, 2016 FEOBERNGLE TILBEFEORIED T 7 KA 220 THEEER
H 7 JERE#E (Functional Independence Measure : LA, FIM) NEA ZiL7-. AlalF %
S BERE I U NI ABE U 7 ik i A8 Fe 55 AR L2 oW T, ABERE oD B1E I B PR Y 1
BEH SN U AR EIEE N THRICE 2 8 5 it L.
[Subjects]
RK 25 45 8 H /B EAk 29 45 3 A OFAMINIC, MBRIER U i & 1R U 7= A i 2 e
B 136 N CEEJFH : 71.4213.5 5%, B 82 N, &tk 1 54 N) &4 RIOWERGE L
7.
[Methods]
ABERE FIM S EUC FEDW TR G 2 BYERE (CABZIRF FIM #5528 110 ALLE) 18 A,
HAEERE (FIM R 300 80~109 &) 40 A EJERE (FIM B3 79 SLLT) 78 AdD 3
BRI HE U A BERT C FIM (A5 a BN I H A5, iR E B A5 ) O 2L, FIM Fil15 (G&
Bif FIM #af53m— ABeh; FIM #55) ,FIM iR (FIM filf5{£bt B %) % higehst L
T, R FRRBREI 2TV A B KL 5% & Lz, 7Rkl CHEERR 2 L
7o, IRBBREERR T — 21, U N D% RBNCIEE LTz,
[Results]
RREHONWH)TH S L FIM BEROFEIT 20.8 &, FIM jEEHH H RS S OFIE X
16.21 5, FIM #2501 H #8453 OF 15T 4.63 45, 2K0 FIM #h#%:1% 0.27 £/ H E#)IH H FIM
ZheEki 0.21 4/ H,GBAE H FIM 21213 0.06 5/ H, H EiBFERIT T7% TH - 7-.
[Conclusion]
ARl O FRFE D B KA B B O%E B E ] U A~ BUABERE 2 36 1 2 BR PR HE B D
HEO,ZOBRETRICKEREBELEZ L ENHBMNE o7z, ZhE 0 AR E
JEEICE > TABRFT DU NT 17T ABLOZFOED T GREEIEOHI BB % & Te)
RS HEDICT HMEMEND D &b, L L7 b BB FIM 72 &b 5\ X
FIERVWEHEEZ L ORMEKR TR LI DI L E2BBETHILERSD. KEFHETIY
FEMZ R 2 LT PRIOREELZ EIF T ZERNSH%OMETH 5.
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P-25 Immediate Effects of Different Frequencies of Auditory Stimulation on
Lower limb Motor Function of Healthy People
YU Lili
China Rehabilitation Research Center, Department of Physical Therapy
[Background and Purpose]
The characteristics of sound are composed of three elements: loudness, tone, and
timbre. Tone is the subjective feeling of the sound mainly related to frequency of
acoustic waves.
Auditory stimulation not only affects the auditory system and the vestibular system,
but also activates the brain areas associated with emotional processing and higher
cognitive processes. Furthermore, sound can also activate the lateral pre-motor and
supplementary motor areas.
Although there is sufficient evidence that auditory stimulation has important clinical
therapeutic effects for those suffering motor function impairments, there is still a lack
of clinical research concerning the effects of auditory stimulation on motor function,
such as muscle strength, balance, and walking ability. Moreover, how different tones
stimulate motor function needs further research.
This study explored the effects of different frequencies of auditory stimulation on the
lower-limb motor function by measuring knee extension torque, the Timed Up and Go
test (TUG) time, Functional Reach (FR), and the 10-meter walking time.
[Subjects]
The subjects were 7 healthy people (5 males and 2 females, Age 28.6+4.0, Height
1.68+0.04, and Weight 63.6+8.1).
[Methods]
Subjects were tested without auditory stimulation (control) and while listening to 4
different frequencies of auditory stimulation (500, 1000, 1500, and 2000 Hz). To avoid
fatigue and carryover effects, the test was conducted over five days by the same person.
For the stimulus, a single frequency sound was emitted at -30 dB, which didn’t cause
pain or discomfort to the subjects, by a signal generator app (iPhone6, Signal
Generator v1.7.3), at frequencies of 500, 1000, 1500, and 2000 Hz. The subjects
received the stimulus through earphones worn on both ears and the auditory stimulus
continued throughout each test. For each of the 5 test conditions, maximum knee
extension torque, average knee extension torque, the Timed Up and Go test (TUG)
time, Functional Reach (FR), and the 10-meter walking time were measured.
[Results]
One-way repeated ANOVA revealed that the TUG times of 500, 1500, and 2000 Hz
auditory stimulation showed statistically significant decreases compared to the control,
and the 10-meter walking times of 1000 and 2000 Hz auditory stimulation also showed
statistically significant decreases compared to the control.
[Conclusion]
The results show that auditory stimulation improved the TUG and 10-meter walking
times of healthy people and that different frequencies of auditory stimulation had
different effects on lower limb motor function.
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Jrik. MRRER e T eI E R R, A 8 AR B R4k 28 X E T 45° il b, F— 2 52
5 — SR B KIEE RS, —3L 8 ANJrml: BT, BUAMULAMUL, 5 4, J5 77, J5 AMIl, J& AN, Y
MR AT TR A TR ST, T ERAE, [ A1 SCRRARIE 8 5 B T8 MR A
FamE, BEEEREAIE, AP B w1 & L DL R 5 BB 2 RN & Lok AR
BAPATRE ). BN A H RE EE AEAEE AN R RE B P s, R 3 S 1 H 8 A2 T5 TS 3)
Ae1. “PETDhREVEE X U B2 Hl e R T A e & RE A o EEE N . AT S
FHH TR 22, BATRHMEN M ERE, WERAERE . A FERP SEBT R MNAH T
i 2 £ S A S e B, TR R RS, YR S I
IR

RO E A O R B 24 4. G 10 A, FEFESE 14 N-FIERE 42-62 &
(52+10), #ifE 2-12 H (7+5), BMI ¥4 28.8, T} Brunnstrom 2 #1 Kk T2 T V #.
NIEFRAE: BUUEEE, PIHOIATE 20 oK, ReRATIE A MM RESE SN H I AR . BRI
INFIIEH, TOFGMEERS, ESTEW, B0, o BT LR, THBMEZE, Ashworth
ST HULT.
HeEprbrE: B IMA AR A R, Rk E, INThRekEg &, Y, F R Sk
H O, ARGYRSEE RRE, AIEDIRET A, ARG, BT T E A,
R e E R R
SEIGEA 2 R, BER, BT
SEIUH . LIESENR: B, RE, PR, 2K 2 BRPE RN B SRR R
PHETIARE E . AR AR T R R AL B, AR R CF SR A
REfEMIFAED), AEOUBE SR, (R0 Fa EC /e o . 0 S IAR B 0 s BE S, SRS 2R
fa i e 2R AR A E (ORI BT, AR ), MEIRARRE, &
EARER 2D . RSN 138, RO EIRE Smin. SZE AN T RS T 2 K, 1E
MR 8 WK, BRG], MR EIE 5s. K 3 WAL RECTIME 2 GBR AN F K, Fe
PL 100, TEAAREWAR; FrdEfZEa B 8 AN J7 il A e ATBR LA N F K 8 £, 5
Ll 100. 3 AR ATEMR (TUGT) 4 Berg &3 /2 H Al E bR k26 v 52 w481 FH 1)
THETEMER. 5 BRI
“Eit
AFF FEAIE B SR e P I 50 43 7 ) 5 0 2 vp B B &S Pl e D A MG, At
X. SEBT Fifd REK, A B sl A AT RS J1eRam . SLHR A 2~ I3t v DA i 4<
R B A P  RE AT PRAS
g

ARSI HILE R R, SEBT Fris REFRIN M T, P 77 fEIAR e R FE i, B
AREMOSLTERL, W HRE— NTEBMLRS N T, Frl BRI AN, ElmT5HEMh0r
FFRAEAN R, B B2 . LK H SEBT Fiff /305 TUG 28], H'E 6 MimE BE
HAHAHIRP<0. 05), 5 TUG Z [AIfHK A% CN-0.610~-0.930, Rk, 2 SEBT At
BREGER/N, BERRAMEREE/N, TUG BEk, HTIEIESEERE, A6
(VAR
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P-30 NJF S A0 K BB 52 8 LT # DI Re 97 RO 22
Rl FEFE XEF HiE EY
ALK BRI FEE B B

PR LA ST EETE (BUR AR NIF) 2B A 2 bt 28 UL IR 388 25 10 el 2 25 A o1
MG AR & e 3T iEER . NJIF JE f+8 @A 2 alit 7E 3K 0, NJF R &+
[FERe 7, REEERNL. 22N, BRI GESER o TalIRuE SEIE R VLR B A 7= A2 sh 7 2
B e FR IR TR 8 . AP T ALR I, ARG R ARSI PR, fesha ML
WAL, SRR & BA R AT RUE RS .

LIRHNE: HB)L XXX, Lt 4T 2014 F 8 H 16 H, 15 M H WK R ANASREM
i, BT EH IR . Wk EIRGE, /RS A

1.2 PP U5 ik

YT HTJE KA Peabody )Lk Bz sl ERM ANIZ s &R  Berg T ERAILE A (i
I UIEREAILR DD

1L.3NJF M AT (AE AN 1A HD:

K NJF Jg R+ AU ahig s, bibliss);

NJF i - 9 - oM e+ Jat 7 4R ishizsh, HibLizs);

NJF i - S-S+ G5 0 T Bl (BN iishigsl, bilHiazha.
H1 1 4 PT JRI7IHRET NIF FE0 NBI7, BIRIAITI A 30min, % 5 K.
1.4 PPAGEE R

Wid NJF A AU — D H S, Peabody Ml KEshERS B R BHH 6 5
HEE 14 5y, Bl 7 odtEE 14 4y, BIURIT. A, ShRESIS I ESEE; Berg P
ERERTIR: Brm 3 ndtER 14 4, BJLAAL Kb P ETRE S/ B B AEE; sk
AL B W S LIRS LR (AR TR R 45 B B A M4k AH 0.17mm #FHE 5|
0.19mm; AMEZERASH 0.13mm #EF] 0.16mm.

1.5 Wit

Zi LRk, NJIF JHEENE KBRS LI OIEHIRE /), M oesE B& R AL, sh{r
FEE e 1 S AR SE B R S AT E 007 T T R85, AEASAEIRIRIES I8 o ASHE T MAFAERE AR
B/, LSRN TR R S5 AN A o KBRS v o 2 (1 BE AR IR 8 S HLge 7 R A it — AR SK
Ble . RERLRGIECE, RAIRREHT
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