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m # X
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WBI & £, {AE, BMI B L OERHICBIT S 2
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x2 WBIEFE,FE, BM LUEREDHEEMT
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B p #AE p BMI p 4E#i p

Variables

WBI (ffrfl) -0.183 -0.361 -0.373  0.399
WBIGEM#) -0.133  -0.223  -0.232  0.099

Spearman's rank correlation coefficient, *: p<0.05,
BMI: Body Mass Index, WBI: Weight Bearing Index

WBI & KBRIUBH R IC BT A5 AT~ Y OJE
ﬁﬁ%%ﬁf@,WM(ﬁ@)twwﬁ%% (1l
fll) (r= -0.471, p<0.05), WBIL (JEfiT) & A
INGREIE () (r=-0.479, p<0.05) ICHELE
DO E RO (F3).
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AAHBEFRE i, WBI (FEffil) & FIM (r= 0.555,

EXIEH
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WBI (ffrfll) (%)
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LA GEMTE) (cm)
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WL (GEfTED  (cm)
WL (D (em)
ML GEMTED  (cm)
SMBESS GiFED  (cm)

FIM
QOL ()
BEORE (f)

Gomy oF#H (1)
STZADIEE) ()
T AL (&)
N/ 5 S ER B ()
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5 1
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5 2
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Mean * standard deviation, BMI: Body Mass Index,
WBI: Weight Bearing Index, FIM: Functional Independence Measure,

QOL: Quality Of Life
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RIBRTE A3 RIBEEL A VN SV PRI 7 PRI i HMAIL 5 AN

Variables Gl P GEmED P GEED P GlE) P G P GEg) PO GEED P R
WBI () 0.315 0.213 0.252 0.206 -0.471 * -0.189 -0.077 0.031
WBI (JE4T) 0.148 0.102 0.169 -0.016 -0.479 * -0.276 -0.046 -0.066

Spearman's rank correlation coefficient, * p<0.05, WBIL: Weight Bearing Index
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TUE, WBL () & QOL# & % i (= WELGREH) 0.5% ,
Spearman's rank correlation coefficient, *: p<0.05,
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p<0.05) B L UAR%E /5 & EiAAH (r=-0.523,
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Hohho BN i -4

QOL

i 2B D N . NN
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WBI (ffF) -0.262 -0.133 -0.345 -0.322 0.317 -0.408
WBI (GEfiT]) -0.534 * 0.413 -0.259 -0.540 * 0.034 -0.523

Spearman's rank correlation coefficient, * p<0.05, WBI: Weight Bearing Index, QOL: Quality Of Life
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Association of WBI with quadriceps muscle thickness, ADL and QOL in elderly female

1)

3)

< Abstract >

patients undergoing total knee arthroplasty: a preliminary study

Ken Kitai" Koudai Kawamura” Koudai Yamada”

Keisuke Nakamura" Yuji Mizushima" Mitsuhiro Kawata
Soma Tsujishita”

12)

Department of Rehabilitation, Maizuru Red Cross Hospital:

427 Kuratani, Maizuru City, Kyoto, Japan, Kyoto 624-0906, Japan

TEL +81-75-571-1111 E-mail: fbgk0311@yahoo.co.jp

Department of Hospital Education Center, Kyoto Okamoto Memorial

Kobe International University Faculty of Rehabilitation Department of Physical Therapy

This study aimed to investigate the relationship between weight bearing index (WBI) and quadriceps
muscle thickness, activities of daily living (ADL), and quality of life (QOL) in older female patients who
have undergone total knee arthroplasty (TKA). The quadriceps muscle thickness, knee joint extensor
strength (WBI), ADL, and QOL were evaluated in older women 5 weeks after TKA surgery. The results
were analyzed using Spearman's rank correlation coefficient. Significant negative correlations were found
between WBI (operative side) and medial vastus muscle thickness (operative side) and between WBI
(nonoperative side) and medial vastus muscle thickness (operative side). Additionally, a significant positive
correlation was observed between WBI (non-operative side) and ADL. Furthermore, significant negative
correlations were found between WBI (non-operative side) and QOL, usual activities, and anxiety/
blockiness. The results suggest that knee extensor muscle strength is an important prognostic factor
after TKA on the nonoperative side than on the operative side. Furthermore, the knee extensor strength
and medial vastus muscle thickness on the nonoperative side were correlated, suggesting that the medial

vastus muscle thickness may be related to post-TKA ADL.

Key Word: Diagnostic Ultrasound System, WBI, Quadriceps muscle thickness, ADL, QOL
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—Active stretching & Passive stretching ? Hig—

RN OF Y

1) MAEBERFEY NE) 7= 3 v

® B

RHFZFeD B JI1%, Active stretching (AS) & Passive stretching (PS) #5324 & 1)
VT ADFMRMEII AT TR EL I - AT A2 & Lz, WRIFEER AL L L AS
Ho%, PSEEIZIIHSWT L ASEHIIV Yy 7 F A4 T7ANL Yy F U 7IZTO0MHE D
ANV F U7 eE L, PSHEIIMENC COMMO A ML v F > 72 E L7z /i AR
BCHEITENSE, ML I YA, AT A4 T ARARME LIz ASH, PSHEL b IZBAHIT B
WoBME LTy AOMIMPAE U7z, $i2, ENLOBLICHB TR o7 —F
AT 4 T ARAEWEEE QI Lo/, XD, AS & PSORFIZEITRL, &
BIZ ML T RIS &) BRI T B M 2 2 L E o7,

F—v—F g EE, PLIUA, AT A4 T AR

1

il

I[N BT 2 BT A D%  DSBARET B o 1)
FEFELZHE LT, WAD R WHEFHTRADIE
60 RIDBIIA MLy F v 7 EFERL TS
A N Ly F 2 7 ROBET R OZALIZIE A b
LyF 7 b AMWT, LT PR) ERATA
TARANEG T B b LT R L MR
TRMAMEDOZ ETHY, A MLy F X THD b
Lo v AOHNE BT B s 0. —
Fi, AT A 7 A AT G O R KL TB Y,
HIA DL F ¥ ZHBIZAT 4 7 32 AMETF Chhaik:
&) L5 2 CHEsdiny 5"

HIA MLy T 7 OMBEIIEHEFNA MLy
F » # (Active Static stretching, L F AS) %1
B EE A A b L v F » & (Passive Static
stretching, BAF, PS) *" 238 5. ASIZA ML v

T T OREGE 7 55 OmIHE E FCERT S H
ANV F 7 THDH, —F, PSITMENNY %
HEENC L D ERTHHIA Ly F 7 THD,
xR B & OHEPUARG & O IZitAR L 7R CHE S
%, AS & Pid & bIZEKMEN LICHEHZTETSH
LIZEWHONELSTWAED, TNHEDANL Y
F 2 TR R RERI R - BET L2 b DId v,
PEXYD, KO HBIE, AS & PSHANALR R
) T AOFKME (BEENR, LT YA, AT A
TAR) CRIETHELZYONMITHI L E LT

5 &

MNRE

ARITMEER AL (B12%4, KMh64) &L
7o, W R EMAESICASHE (209 £ 0.35%,
169.8 + 6.8cm, 59.9 + 4.1kg) & PSH: (21.2
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+ (0.7/%, 168.4 * 7.9cm, 63.1 = 7.3kg) O 2
FEICEND YT P RE oI MEL, #6  H
UNDOA Ny F ¥ 78BN WSO, THOBEE
S Wb DL Lz, & TOMREITIEIARIIED H
1y, Kk, el MRANOASINT L AT 5 AF]
WAEL W &, BIUEAFHROR D) oz 5
FHCH L, AE2Ez Eoges 9L 72, AR
gelE, FRNCHT EBR R R E R R OKRE L1572
ECEmM L7 (G2020-159).

KERFIE

R I FERRZNRER, AT 5 M ORH
WMz 20, ALy FrIAA B
Oz onifc CHREMMELFEmL7Z PREBLV
POST). & CToOMEILEIR25E O FEERE THEME L
7.

RERMERIE

TN E IR EEDNL AN ¥ T AR E
L7z W 20 & M A D Ml & (CYBEX
NORM, Humac, California, USA) % w7z, §/J
PEFOFE b 7o % R & FEH, BT & R & PATICE
E L7z WITERTOT S 7230 OARR T L —
LA L72IRRET, xR & B TRl L7z
RGO REE, KB L OEHEZNEOA NS v 7
WCCEELZ. FMEREOBBEEHE S 4 FEXA -5 —
DORIFEEAS—H3 5 L ) I L 72, AR TR E
TAFEA—F —DLIN=T — LPTEEIZ 35
& WRBIEIE MR 0 BE LR L 7.

JASBEE O BEA & fEE 5 FE 12 CuBhAY 1 iR E %
iR L7z, RBFZRI2 BT, B A0 R T B,
FAD L WHIFCRROMEL w7z 2, M
T BY I E R O Z B bV 7 & SR E R
TSk L7, FL T v AfgEE LT, METE)
W E R OB bV 7 O KAE % 72,

I3 5 T Bl A 2 oD PRV 1 E & 2B ROV 7 2 A
T AT ARARER L7z SR M2 R ARAT
ENTWBETF—7756 by —AEMEE 70y b
L, AT A 73 AEA ARHI50% -100% 0> B8 #iv] Bhisk

WCBUA2ZE NV OEE L EFRL TR L.

AMLYFUIRA

ASWEYx v 7 FA4T7A Ny F U720 El
L7222 U x v s b AT A MLy F U TIREE
L 2 DSBRAATZIREEN S, KBRER & R385 75 L 72
WEECHBH A RSS2 & TfTo 7. dREIIH
BT WEE P TR BRI IR 5 5 A2 1E % 30
WM L7z, ASIZ2ty MTw, £y FHEL A
ME30B M & L 72

PS L& A DM Er ECHEM L 7z, ek kil
5E L RO LB TR EEZFEE L, MBI A
RVHEIPHCIRARD M F CREBEE 2R L2 PS
W30 H DA N Ly F o 7R 20FERmL (Y b
L 2 h30FSH).

B4
ANV F Y THONLAN) VT ADfA %
Numerical Rating Scale (NRS) 2 T & 1fi L 7-.
NRSZ0-10F TOIEETEMmS AL, 02VFA%
L, 102252 ENRTERVIIEDOHIHE L7
NRSZ1+ty NEDOA NV v F ¥ 7RI HEIGH T
JHIZ CHERR L 72

ET 2R
\BoNT— 713 PIlE = EERFEZECCRERL
7z, ZICPELE S ETHT [#E (AS vs. PS) < [ (PRE
vs. POST)] ZHWC, PSR EE, L7
YR, ATATRADT =Y RGN L. REAEH
B X OERNED O S N7234121%, Bonferroni i
\CCHEBMEx FhE L 72, NRS O3 HHER IS O 72
Wt RGE R IV CENE L7z 4TI IE SPSS ver. 25
(IBM #L#, USA) # MW7z, HEAKEIXS %K
e L7z

B/ R

i B9 ET b R W & 3 (p = 0.80, partial eta
squared = 0.004) BX WU LT A (p =0.36,
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partial eta squared = 0.05) (2B L CHELRXHAE
HIZRBO oM erosz (1), 72, BHICHL
THERIEREZBOH (B MET B, p
< 0.01, partial eta squared = 0.61, ML T A,
p = 0.01, partial eta squared = 0.34), SH:-12
L ClEREO 2o 72 (BA SR R P Bid, p = 0.18,
partial eta squared = 0.11, L7 X, p=0.21,
partial eta squared = 0.10).

=

AT 4 7A AL CHBERLEEERZZEDT (p
= (.56, partial eta squared = 0.02), F 7z, B (p
= 0.09, partial eta squared = 0.17) BXU# (p
= (.24, partial eta squared = 0.09) 2B L CTHE
R ERRERO Loz

NRS (£ AS%%0.89 = 0.93, PS#%0.56 £ 1.01T
Holz. MIBD%REDR, MHHEO NRS
222> 72 (p=0.48).

x1. FHUAEOHER

AS PS
PRE POST PRE POST
R BE B R T B () 48.0 = 10.5 52.0 = 10.8" 40.3 £9.7 44.8 * 23.9°
Mg A (Nm) 12.6 = 8.3 15.0 = 7.6 9.1 =44 10.3 = 5.7
AT A4 7 A (Nm/ ) 0.56 = 0.43 0.43+ 0.30 0.52 = 0.44 0.41 = 0.33

FIE = BHEERZE *p <0.01 vs. PRE (FFRNCBE$ 2 ERIR).

Z B

AKWFFETOORI D AS & PSHINL A N V7 A
DFRMEI T T B IR L7, ZOE, mit
EHICIRBIEI RTINS b LT v ADRINAED
BNTH, AT 4 7 AAEIEALL o7z AT,
EBAF T B & LT v ADBALICEER T
Lotz AMLv Ty TRICEL S EEOZAL
WIEFIC ML Ty REEIE AT 4 7 A AME T A S
T2 DEXD, ABFETIFASEPSEBICH
L7 2 AMHNS &0 MBS R T B L, £
TeEDORPIIETRVEV) ZEDHLNE RS
7.

T4, A MLy F v T ORI FERGTREE 235 <
R 22 D SR TwRYY . 2Ly F
TR B DA EAEDN D B T EAHRE S
THENY, AMETRWBEHTA MLy F 2 70
INKA MY YT ADRIHRIE I ol LoT,
AKHFFECTHEML 72 AS & PSIZFERED A ML v F
YURETH Y, WEHE &R L CRkO &
ANV F T ThHolzeEZONS.

S ADY R WELPH TR DR THEMT S PS T,
INKA RN YT ADAT A 7 A AKTIZIE 3 45 LA

T OFEREEEPLETH L ZEVHLNE > T
B —J [FBREED ASIZBWVTANL AN ¥
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I S TR WD, 60 TIEA T 1 7 4 A4
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o7z,

DiEXY, 60BHMOEHANL vy F ¥ 7IXHE) -
WENCED ST, ML T AN & Y [RFLEE T E)
WaMLETA250DTHLEN) ZEDRHLNE RS
7z,

5| A 3Tk

1 NS RIS OBl R I X B E
A b Ly T ZERIRETA . EEZgR) e
J7r—>3 > 30:1-8, 2020.

2 Behm DG, Blazevich AJ, Kay AD, et al. Acute
effects of muscle stretching on physical
performance, range of motion, and injury
incidence in healthy active individuals: A

systematic review. Appl Physiol Nutr Metab



16

10

41:1-11, 2016.

Magnusson SP, Simonsen EB, Dyhre-Poulsen
P.et al. Viscoelastic stress relaxation during
static stretch in human skeletal muscle in the
absence of EMG activity. Scand ] Med Sci
Sports 6:323-328, 1996.

Fukaya T, Kiyono R, Sato S, et al. Effects of
static stretching with high-intensity and short-
duration or low-intensity and long-duration on
range of motion and muscle stiffness. Front
Physiol 11:601912, 2020.

Nakamura M, Sato S, Murakami Y, et al. The
comparison of different stretching intensities
on the range of motion and muscle stiffness of
the quadriceps muscles. Front Physiol 11:1747,
2021.

Takeuchi K, Akizuki K, Nakamura M. Time
course of changes in the range of motion and
muscle-tendon unit stiffness of the hamstrings
after two different intensities of static
stretching. PLoS One 16:€0257367, 2021.
Takeuchi K, Akizuki K, Nakamura M.
Association between static stretching load and
changes in the flexibility of the hamstrings. Sci
Rep 11:21778 2021.

Sairyo K, Kawamura T, Mase Y, et al. Jack-
knife stretching promotes flexibility of tight
hamstrings after 4 weeks: A pilot study. Eur
J Orthop Surg Traumatol 23:657-663, 2013.
Nishimoto K, Takasaki H. Jack-knife stretching
and active knee extension stretching equally
improve the relative flexibility of the
hamstring muscles between the low back: A
randomized controlled trial. Phys Ther Sport
38:139-145, 2019.

Takeuchi K, Akizuki K, Nakamura M. The
acute effects of high-intensity jack-knife
stretching on the flexibility of the hamstrings.
Sci Rep 11:12115, 2021.

11

12

13

14

15

Sato S, Kiyono R, Takahashi N, et al. The
acute and prolonged effects of 20-s static
stretching on muscle strength and shear
elastic modulus. PLoS One 15:0228583, 2020.
Takeuchi K, Nakamura M. Influence of high
intensity 20-second static stretching on the
flexibility and strength of hamstrings. ] Sports
Sci Med 19:429-435, 2020.

Ebben WP, Carroll RM, Simenz C]J. Strength
and conditioning practices of national hockey
league strength and conditioning coaches. ]
Strength Cond Res 18:889, 2004.

Katayama K, Smith JR, Goto K, et al. Elevated
sympathetic vasomotor outflow in response to
increased inspiratory muscle activity during
exercise 1s less in young women compared
with men. Exp Physiol 103:570-580, 2018.
Takeuchi K, Akizuki K, Nakamura M. Acute
effects of different intensity and duration of
static stretching on the muscle-tendon unit
stiffness of the hamstrings. J Sport Sci Med
528-535, 2022.



ST

I

HIA N Ly F Y THRNLAN) ¥ Z AOFHREIZ AT THE 17

< Abstract >

Effects of static stretching on flexibility of the hamstrings -Comparison between active
and passive stretching-

Takeuchi Kosuke1>

1) Kobe International University

The purpose of this study was to compare the effects of active and passive stretching on flexibility of
the hamstrings. 18 healthy male and female participated in this study. The participants were divided into
two stretching group; active stretching (AS) and passive stretching (PS). In AS group, they performed
jack-knife stretching for 60 seconds. In PS group, they performed passive stretching for 60 seconds.
Before and immediately after stretching interventions, the range of motion, stretching tolerance, and
stiffness were measured. In both stretching, the range of motion and stretching tolerance of the
hamstrings increased (p < 0.05) without any difference of changes, but stiffness was not change. The
results of the present study indicated that the range of motion of the hamstrings increased due to

increase in stretching tolerance regardless of stretching method (active and passive).

Key Word: Range of motion, stretching tolerance, stiffness
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