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Effect of a Sustained Contraction of the Knee Flexors at Different Loadings on the Integrated
Electromyography for the Rectus Femoris Muscle
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Abstract : The purpose of this study was to investigate the reciprocal inhibition of the antagonist
during various resistive sustained contractions of the agonist. Twelve subjects (mean age: 30. 2
years) participated in this study. The subjects were instructed to flex the knee with 100%, 80%,
50%, and 10% of the MVC. The IEMG of the rectus femoris muscle was measured during a resisted
sustained contraction for three seconds. The result of a two-way ANOVA showed a significant
difference between the different resistance contractions. A post hoc test revealed that the IEMG of
the rectus femoris muscle was significantly lower for the weaker resistance, except for 50%MVC and
10% MVC. These results revealed that, under moderate resistance of the agonist, relaxation of the
antagonist may occur more than with strong resistance in normal persons.
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Comparison of the Hold-Relax Procedure with the Slow-Reversal Procedure on Increasing Active and
Passive Shoulder Flexion Range in Patients with Scapulohumeral Periarthritis
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Abstract : The purpose of this study was to compare the immediate effects of the PNF slow-reversal
procedure (SRP) with the hold-relax procedure (HRP) for improving active and passive range of
motion of the upper extremities in patients with scapulohumeral periarthritis .

The active and passive shoulder flexion angle (AROM, PROM) in the sitting position was used to
calculate the improvement rate of the AROM and PROM of each procedure. Eighteen subjects with
scapulohumeral periarthritis were randomly assigned to either the HRP group or the SRP group. Both
the HRP and SRP were performed for twenty minutes. Measurements of the AROM and the PROM
were taken before and immediately after treatment and three days after treatment.

The results of a Mann- Whitney" s U test showed significant improvements in the AROM of the SRP
group more than in the HRP group immediately after treatment (p<0.05) . But the improvement of
PROM between the SRP group and the HRP group immediately after treatment was not significant.
Three days after treatment, the results of a Wilcoxon signed-ranks test showed significant decreases
in the improvement of AROM and PROM in both the SRP group and the HRP group as compared to
the results immediately after treatment, and no significant differences in the improvement of AROM
and PROM between SRP group and HRP group were found.

The immediate effect of the SRP showed superiority for improving AROM over the HRP, but there
was no difference for improving PROM for either procedure on patients with scapulohumeral
periarthritis.

Keywords : PNF, Slow-Reversal, Hold-Relax, Range of Motion
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Comparison of the Hold-Relax Procedure with the Slow-Reversal Procedure on Increasing Active and Passive Shoulder Flexion Range in
Patients with Scapulohumeral Periarthritis

FUOBHIC

R e mEgk A EER 8 (LT, ROM)
FIRICH L7 Ta—F9 283 IEEICE
W, FOHRERZEICHZY, ERE LS
Ao THATHZ. BEZBHEHEDH
fei@#E (LLF, PNF) @ ROM HIFRIC T %
77a—FL LT, F—IVF-USv IR
(LIF, HR) RUaY bS5 - US9 IR
PEREISEHIATVAEIADNOED
TH5 "™ Bt r7e—ryarigizn
iz BRARICHEE UL T, ok b U
ZfTbE3 HROBFHMEICDODWTOREIZH
Z2LRZIHNB OY,

HREZH W @EEZS L L ROM K
EDHE L LT, Tanigawa i B E HFEZ R
I, NLA B VT 2 0GR E & iR (0L
T, SS) & HR OB IEHFT£ TLHLERE Lk
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Tanigawa (¥, EIC 2@ HR 2175 &, HE
FAkk 1 BRI TSS &t LA R {th®) ROM
HEIMLEC EERELTVS Y. iz, &
EREMBE LMK, BHEBEED
& ROM HiIBEiIC Xt U 6 @M HR & SS ZEME L
LT3, ZO/KR, 4 BEETORET
B ETO HR B IC A B ROM O 18 hn 7z &8
DT EERELTVS Y.

UEDX >, ROM HIBICXT9 % HR OHD
BRRY, RERSAUZHSRII MO IBIRE & LLERET &
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T3,

BLIEPNFRRE—VEERNEA—VHD
BEKBODET Aa—- UN—% )L (LT,
SR) THE ROM HWHET S &\ 5 BRI

R/ 5, SR D EH) ROM ICxfd 5 ENEER) BRI
DVWTHREE L& L7 "', SRIZFEHF &
EHFORDEIEIC L 2HEEHNTH S C
thogEEHicEE L, BEEKRBRBED
ROM EENCERK THEH I NS BEICX5E
HEHENBL LT, ROMHRBEZET 5%
A FE B Ei R B BB B IC X % § 8 ROM
BMRXOMKBHREZHFETHE L. £0O
MR, SRBETHHROMDE E L E %R
Bz, RABEOBEBEBHICNLUSRELHROH
B ROMRIEORE B LIz T A, WF
BTROM 3K &EL12H, WEOKEIICIE
BEELREZERRD NG/, UMLSRE
HR MR BEHEDOEHRHOFETHEKT S
&, EHREEETSIREHTIIHRTEH
ROM D B Em A E <, EHFEFHEIEE,
&L BT RVEBAER T SR TEH ROM
DHEEMABNEHRBE N, Thb
DT EHLEHEREI LY, &LIIEE
BEOBREICHLTIESRAHREDEENT
HBAREEN R E Nz, HRICH L SR
LEHBROM REBICHETHAAREMD R H
Iz, REFHEFEEZEIHRVERS
REMEKBEBES SR L HREFICHHEL,
W FERDOBES ROM OFREA L & & IR
DF|OEBELICK>TELNZBRBEME (HE
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Ehih S 3 A THBMEEBRLULERLRH
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I ROM PR LT EHRHENRE 9,
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BRI, WHEICEKSEEENILLE
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HR & 9 & WEHAN BN EHREE NI
¥7-HR CREHHFEEETIETSRED
LWEBEONENC EHTREEI N, FHR
FHERFMICEMET S LW FHR L S HE ROM
KEBLEARENELSD, SRTHRED G
BE)ROM OEELZBEBEHNEC B LM%
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BEESEITS FH e L. SRIZEEL
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FhTF—ZUINERICHREREEZRALT
WBRBREERTH- . 2RI EBREERKREIC
Ry MXw o % 10 5EETL TV
(RARTYHA )

NER 18 R EMEAIC HREBE L SREICHE
Lz (F 1. d#iE, BRICHL 20 9%
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The Immediate Effects of Variation in the Strength of Contractions in a Hold-relax Procedure
on the Improvement of the Range of Straight-Leg-Raising

RS O g ? ANy
Jun-ya Aizawa Ken Yanagisawa Takayuki Koyama
Kl ¥
Sadaya Misaki

BE  ABEEMNER—IV R 5y 7 AFH (HR) K30 3 RIGETEE OREHY FRHHES L (SLR) A
IG5 2 B RIERZHNRICDWTIREES 5 C L TH B, BHEBM 13 % (TFHIFE 228 %) ZHRE L,
BRI MVC) D 25% + 50% * 75% * 100% DffUHE%Z V> 7z HR(25%HR « 50%HR + 75%HR *
100%HR) % IE(EAIEIZHE{T L. HR Ai#&D SLR A EIC DWW T o L,

[RIERIFEC KB AT & HME R OFER, 254D HR1RD SLR ARICH R ARZEED Tz,
LSD HIC & B ZELLROFR, 75%HR % & 100%HR D SLR AEICEREZRD AN > Tz,
HRED., BUCEUMENREEE N T3 100%HRICHIZ T, 25%HR « 50%HR * 75%HR Ic BV T L,
SLR A EANDEMRM N E R 2388, 75%HR ITid. 100%HR & FASEOHRMRIRNH 5 T L H R
Nz

F=0—F IRV RY Ty I AFEE - HUERE - TR EAE - BIRRRIR

Abstract : The purpose of this study was to evaluate the immediate effects of variation in the
strength of contractions in a hold-relax procedure (HR) on the improvement of the range of straight-
leg-raising (SLR).Thirteen young males (average age 22.8-years-old) were evaluated. HR procedures
were performed using muscle contraction of 25%, 50%, 75%, and 100% of maximum muscle
contraction in a random order. The passive range of SLR in the supine position was measured before
and after each HR procedure.

In corporation of the repeated measure ANOVA and an analysis of the simple main effect indicated
that the increase of range of SLR after each intervention was significant. Post hoc tests indicated that
the range of SLR after 75%HR was not significantly different compared with that after 100%HR.

The results suggested that HR using 25 to 75% MVC, as well as 100% MVC, was effective for the
immediate improvement of range of SLR, and that the effect of 75%HR was comparable with that
of 100%HR which has been reported already to be effective for the immediate improvement of the
range of SLR.

Key Ward : Hold-relax Procedure, Strength of Contraction, Range of Straight-Leg-Raising, Immediate
Effects
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The Immediate Effects of Variation in the Strength of Contractions in a Hold-relax Procedure
on the Improvement of the Range of Straight-Leg-Raising
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AT, ZTOMICHBHOERMEIERZELE
Bk, hEEE. ROMDOEKER 3 FH
THH, TOBICH 3B RKEED
BALENTVE Y Y, —%, HHEMALTO
BRAERENGEIHEHPHEE ", ELR
O BRELTHEESE D, EREDHEERE
FREKNL TR, BRREMERRKDOERED
XFEZAWIEHR ZRHATEHEeMHD, C
DHETROM DA ZEDH B L ZRRT
Bo LA L. RAHERREDHINGEZ AV
HROROMIZE A2 RICEHTIMERIR
E oY AN

NLAMY TR (CRIE 5 - B -
FREERED) OFMm LIS REE T OB EE
HELDEHICEETHY ¥, HRHP K #
AENBHO—DTHB, "NLAMI VTR
DR, TIE i E 2 L (straight-leg-raising.
LUF SLR) A 'O 10 RAthB) - BB E A
B2 EEMTOY—FESE D 2L o
THichsd, TOPFT, SLR A EIE—RAY
KAWL, EREIPI A A—F—Ic&D
FMMET s, EPFHS &S SR A EHIE
BRE—-ANTEMBAGEL VWO FIEAMNH O, d=
FRA—Z—LAZRDOBHBRENEDHLNT
w3 10

AWMEOHMWIETHR THWS HFREIHE
ERZ., RAMBIE (maximum voluntary
contraction. L{ T MVC) D 25 % *50 % -

75% « 100 % lc b & &, F&MHDHRD
SIRABICE X BANHREZRIET ST L
TH5,

ik
(xtR)

WHRE I REFL R RN ZREORENS
HELU., BEARK - RN EBENEL,
B SLRAEN70° LLTFD 134 %2EIRL 2,

WEREFEICIFRNICMROEEZHHAL., &
MANDRZEZEEBZ, iz, ERIZEKZEOMHK
HEXNBESOKRERITIBICHKBLE,

T ER (REA) & 228 (19-28) #.
g E (¥ & 173.1 (166 - 187) cm,
FttkE () & 67.3(58-96)kg TH - 7o
(ARTHA )

HREIE HR M AR L WEsEE D 2 BEE L
UZeo KHERUE, HRM AR ERIE 2 ki
EL. INSFEEEERIE25% < 50% * 75% *
100% D 4 k#EL Ute, EERZMHIEZ2X 4D
WERENEE L Ui,

(HR BAAE)

EERFABBMERESE ETOERRM L L
feo SLREFEOREBERZMGIT 2720, Lk
iiEE R e G RKEHPREZ 8cm D X b
Ty 7T TRERICEEL., BHETIY P2z
B9 WBIKTH B E T OBKBEGZ.
RKEZFEHLTHEBMTEE L

REZHIFEREOETHZMBIMNICE L
L. ETHERICEEDOHERISECAK
TEIEL =%, C ORI TRIRE ORI
MEAMICERENGEZEC ST, Bk
BREDICHETE, THICMBEIMICEEL
foo HREEATEIEUE 1 [E & U7z 7 URHE I
BEEMFsSHEL, Ao/ —LTHER
BHLUE SRHEOMITIRICDODVWTIE, X
9 100% MVC %# f\ 7= HR (LAF 100% HR)
ZHEIT L%, HEAIT207D0&REHEL D
/., FD%., 25% - 50% * 75% MVC %
7=HR (LLF 25% HR *50% HR * 75 % HR)
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EEEEAIRICHEIT L. 25% +50% « 75%
HR ORICIZ B2 10 DB OREZHEAGLIC
TEHET,

FHE L SINHEEEDWRENDT 1 —
RS Z0Cid. % R 756 #8 RE 3T A 3116 2%
(BIODEX SYSTEM 3. XA AT v 7 A AT 4 A
WY AT LAE) L F—42ff7aty i
(POWERLAB. ¥4 A T A F41 ) Z@MFHL
feo INFEREOFMIE. HARKIERZE=
RA—FTRET 4 —FNNv I LMo MEfTE
S ca el
(HR Hi#% D SLR AERIE)

B &M D HR fitgIC A —MEH Lt BIRTIC
SLR A= ME LT, WEMAERLETRKERD
CEEOMEREELCZABE Ui, REAH
SotERIKEE & U7z, BIEM SR BURET (&
THEMRED) ZRHVT. L EBHEATHEL .
EM IS EF I THRK D 10cm 3G (L ICH
DA, HEAGL - BRI REMBEAMTOE
WKRELEETHERLRE,

FEHRE LT, 10 AOHBRFIIBVT,
F—MAEHIC K S MS) SLR A EHEDKRE
NEEEZ N U/ ER BAEERE 0D
17) A 0995 &, BVWEFREMLEIEL NI,
(B2 AE)

SLRAEZHWVT. HRMT A% (2 7KHE)
RUUGE®RE (4/k8E) ZHERA L LR ERN
BILXBDWAMEITo 20 TR ORS
R, EEAXEMERAZRLEESR. SER
DIKEERNC B EZh R &2 7 #r L 7=1%. LSD i%
KEXBLEREZIT- I

il HR fE1TIC K B REMRZ A B 728, HR
AiAEERAVT. BITEHF (4/k8E) ZERE
LD EIT> 20 HTICIE SPSS v.8
(SPSSInc) ZMHA L. HEKEIT 5% L L,

B\R

£ 1 ICBRM D SR A E OV {E & R ¥R
EZRY. REREIC K B 57800 DR,
CERDEMRIRUREEANERTH 1L

(£2), FCT T, KUECTLICEROBMER
BEROHKUER, £IHEEERMGD SR A
BICBWTHRABRERORMENRISAER
THoteo Flo, HREZMHDOSLRAEILS
WTINFEREERO MM ENRAEETH-
Tz HR #iig&ff D SLR £ EIC 31T 2 INKH 98 &
BROBHMIFIHMREIERETE Ao, B
MENRNPEETH o7 HR%D SLR A FEIC
DWT, LD EICKBZEBERIToE
A, 75% HR £ 100% HR OBICXEEE %
Rd, 75% HR - 100% HR Tlx 25% HR -
50% HR & LEBEL T, ARICKEM -7 (B
3:X 1), # 41CIE & %MD SLR KM & (HR
#%— HR &) OFHELFHRFEZRT,
MITEFEEZERE Lz, KERNEIKEKS
DR H DGR, HRATOABICBIT 5 MifT
JEFOMBIERTIEEM> 72 (F (3,36)
=0.97,p>0.1), L 72A > T, 100% HR O 20
% e, 75% HR-50% HR * 25% HR ©
10 7&ic, IROKRFREERD A>Tz v
Z5,

#£1 BERMHODOSLR ABTEHME (BHERE)

HME:E (n=13)

HR&# 25%HR  50%HR 75%HR 100%HR
HREi 48.2(11.4) 47.6(11.5) 49.0(11.8) 47.5(11.0)
HR# 54.5(11.7) 55.1(12.1) 57.9(12.1) 57.9(11.9)

%2 REWE—DTETHE
EMEE @ETAW_ODME ¥8T5 F@

@A 12740.40 12 1061. 70 240. 80 *
HRAT# 1777.89 1 1777.89  403.23 *
IRKRIEE 84.85 3 28.28 6.41*
B x34E 6265 3 20.89 474
" 370.37 84 4.41

8a 15036.15 103 *:p<.05

#3 ZEIEEK (HR%D SLR )

25%HR S50%HR 75%HR 100%HR

25%HR n.s p<.05 p<.05
50%HR ns p<.05 p<.05
75%HR p<.05 p<.05 n.s
100%HR p<.05 p<.08 ns
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T4 SLREKAE (HR%E —HRAT) Fi{l HEEFE)

B (n=13)
25%HR  50%HR  75%HR  100%HR
HMKXAE 6.3(1.7) 7.5(1.8) 8.8(2.1) 10.5(2.8)
90 r
* [
' O HRMFH
O HR#ETY

25%HR  S0%HR  75%HR  100%HR  x p<qs

Z8

EHRED, 25% +50% « 75% « 100% HR
DM T, SLRAEOE K%ZE S, HR i
BEROEM ENRE TN LIZE, 250
THELRMAZEDE, COHMBIZ. MW
HEENTWVWS 100% HROEHH D 2 9
EEETAMBE Rz icmAi,. 100%
MVC = i @ i U £ 2 Fl v 72 25% HR + 50 %
HR - 75% HR O IRy A 2h M2 & R 3 %
BRrIolz,

HR @ B 1) ROM B K9 A 51 = X L
ELTIIE, FICIdULYHRBEICXS b
ODEEGRHEENTHS Y, b MHlE, Bic
GFETIRENBEBRTHZ AN VRBELNE
REGINMHIC KO MEE NS &, b L
MEEMH =2 —o 2N LT, M= a2—
OYOREEEMTTEZRIGTH S 'Y, F
REMINFHEHBEOMEH = » — o v OBEGHEE T
KDWTE, &5 A% H 2 H W7z 8GEAD
TENTW3S, Moore 513 75% MVC #%d H
WlT e L bt LT 85 % Ml Eh s & L
' Enoka 5%, 100% MVC #% & 50% MVC
%IT & £1T 65% DMl % 58 &b, UK 5 1 [
THHEMHRICAEEZRDEVELTY
% *, % /=, Schieppati 5 & 6 % MVC & \»
S5V IIEEICE 50% DO EiED 3 L
Lic®, chboolEXb, 3HOERME
MBI L = o — o v OBEEPES I S N
BT LT, 100% MVC A fifi 0 i UV 6 & W
7z HR IC B W T & HIIEF ROM HY A #h B A5 iR

PNF UH—F 5% 15

bhiztEx2B6Nn%,

HR # @ SLR i I DWW T, &M T2 H
el 217> 7285 R, 75% HR & 100% HR @D
MICEREEZRDEh o7, TOHBELD,
75% HRIZDWTIE, 100% HR & [[] 55 D B

REfY ROM Wy Kz 5 % LR E hic,
Hutton & (il O 58 W UL #2113l B = 2 —
OYOHBEHEOmEONELZELTNS
O, TOMEIED S FE O I AT L
Wh, yilifih= o —n1 >0k o{gm
MBICEBEENTVBE Y, COWREND
75% HR T B0 nr 8L DMK AR GE T o ot
AL, 100% HR & 655 O BIRE) ROM B
RKz@RblzbEZbh3,

HRIZ & 2 B M EE (HR %9 1% — HR fii
) iI2DOWTiE, 100% HR T 105°, 75%
HR T (3 88°, 50 % HR T Ci 75°\ 25 % HR
TR ELIVIFHRELE 100% HR I
;%@kﬁ“mﬂ?%ﬁ%HRuT®Mk
AEDEIEE, 75% HR Tld 85%. 50% HR
TlE71%, 25% HR TIZ 60% & WIHFERT
3;5?7".:0

5O &, 100 % MVC I 5
7\7 e e L%)“IF!E PR AV i W E BIIJG_XIL'C
ROM K2 H & U T, il Ui o 14 7 59 8
7= HR Z fig {74 2 i3I, IR E 2 R E T
5 ETOENITEEDSZEERS,

HR D fii 17 N7 D -h e 2 o0 b U 7c#E R, A&
WIF 2% T H U F 000 U I 1) 5 RS, 36 R (a2 1
Ml & WS HR ik Tld, 100% HR @ 20 73
] #% &. 75 % HR - 50 % HR - 25 % HR @

TRICHPOFRIEBDENGE o T,
Spernoga 5 &, i N A I ] 7 F 3 F [a] £
5H & L7 100% HR O | B DftifTr Tld. 8
DO RDOFH RSO T NELTNS
M. =75, Sady 5 (5 UK IR 6 B, Y
[m] %7 2 !f-i!& L7z 100% HR 72, 1 ERIC 3 [49],

6 i i 1Dtbﬁjfb 1 9.4° DK%
R8TV B ?, Tanigawa b fifi I IR 18 7 7.
W m 3 | & L7z 100% HR %2, 1 @i
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2@, 3AMICHbIEITL. FH 159 &
DO KEZRD, EERTHS 1AM HRF
A OAEBICROEVEWVSI HEMRER
TW3 Y, F£i, Wallin 5N 7 8.
BHAEHSEE UK 100% HR 2, 1 @M
3[E, 30 HElc b/ b fEfT L. 6.3° D&E
ZRD, $hROFELHE 1 BMIC1EITS C
LTCARERF LRELTWVWE Y, 2Thb il
5. 100% HR D8R E Ffi & &, N
BHREEBSHICE,. AWETHWZHI
FEFRI S B, EAEB 1 EE VDS HRAKT
BAR+HTHolcehEALENS, 100%
MVC 5 i o 55 U & % B W 7= HR O fE R 9 %h
RIiZDOWTiF, SEOREBELT B
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Hold-Relax DEENIHTA Y —F EIEICRIZ T

The effect of Hold-Relax to the forward-reaching in sitting position

L b A #BF D R 2
Shiho Ezure Yasuko Honjo Noriaki Takama
Balistian ®

Sumikazu Akiyama

E5 | PNF ORHFH TH % Hold-Relax (HR) DHEFEEBIMENDISHERS LTz, A, BRK
V—FLEATHIK (Pull 5D, #9 (Push #EH1), LTS (Push+Pull 5D HEHZMF 5 375
#& L, &#EHid HR, Agonist-Contraction-Relax (ACR), RUHAEDLE & Uiz, MRIEKABE
30 %% & B 10 £4. Pull, Push, Push+Pull BHIZH Y. MTARIKICY —FEEBEZRIE LTz, EHRO
BRI, AMOFME, FHREREGR. ARGHSEH U, XERENEATIHEOBIELLT
T AR OE P BN IR E Uiz, &R0 5 HR KU ACR DV —FBHENDOHEEZH S M
TEAEMo7M, Push BICBOTEFPBIMEBEIERICE (L2807 (- RE A p<0.01, AEHl;
p<0.05), BRESNMEORIEIVER Y —FEEICHE LW AR E N,

F#—1— K : Hold-Relax, V—FTifE, [MEHin]Hig

Abstract : The purpose of this study was to consider applying the Hold-Relax (HR) of the
Proprioceptive Neuromuscular Facilitation (PNF) technique to Activity of Dairy Living. We used
three kinds of resistance: Pull-resistance as HR technique, Push-resistance as Agonist-Contraction-
Relax (ACR) technique, Push+Pull-resistance as combination to the forward-reaching in sitting
position. The subjects were thirty healthy men, and they were assigned to a Pull group, a Push group,
a Push+Pull group each ten. The measurements were the maximum distance of the reaching before
and after each approach and also the distance of scapula abduction. And we measured the iEMG of
upper and middle trapezius m., deltoid m., serratus anterior m., rectus m. of abdomen, iliocostal m.
during the resistance time to reaching. From the result it was not clear whether HR or ACR affect on
reaching. But in the distance of scapula abduction of the Push group, the results of t-test showed a
significant difference between before and after the approach. It was suggest that the range of motion
of scapula abduction did not affect reaching.

Key Word : Hold-Relax, Reaching, Range of Motion

EC®IC

BB & E (Proprioceptive
Neuromuscular Facilitation : PNF) %55 F+;
D —DIZ Hold-Relax(LAF HR £ 9 2)MH D,
ChiZbWRzfALEFHTHS, Hik
B, VS Ie—varvEghuomizRiic

HE LM T, 3~5 0GB IETENGE &
B, TO®MBEEIES, RICEHEFHOBH
HiEfTbE %, CTOTETHNDY S I+ —
avERBBIENTE, FRHEOHEZK
5, COFHIZ, EEHEEEEAETESH
MWTHVWLNZZ ENENY, BEDWET
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The effect of Hold-Relax to the forward-reaching in sitting position

&, HR BBy FHRE B LEBHED
Straight leg raising (SLR) Z K& & % T &%,
B A% LicHd % HROMITICK > T
RAGEEHEN LA LI L ZRRT VS 27,
¥ /= HR O Z 1% 1T Agonist-Contraction-Relax (L4
TACRET B) AHb. THhEIHERKMHEZ
FIALTW3, ZOAER. V5/¥—vs
YERTWVH TR R K EEER 2 & 1L U KE
TREBMBESE, AEBEZITDES Y,
Chd HR ERRRIC RO EZR S FH
Tdhs, LML, HR XU ACR D HEAIEH)
ENDEEERELTOVIMARZIELALR
Vo AR, BHEEETISELNZHE
ELTHRTEBACBITZHANDY —F{E
ZERO LT, COBMEIXBEEEM. BH
BNiE e AR, REEE. Ao
HASOEEITH O, NT Y ARHMAE.
FHMUEOERNEETHEEXON, AW
RTEERMICHAZEE, HRKRUT ACRD
HEATIC &K BV —FEEEOELICDVTUTO
XD BMERITo T,

HiEER

<WFZE 1 >fH o wHEE, BAFAY —
FEMEIC KR E 2T XS RIME. RKEZE
el W ERABY 30 £ T, HIEMITAIIC
MEDEELSIUFEZHEBELTES W, H
Brfgl UEoxdgEZEHfOBRICK
0.5 < (LAF Pull) B 10 & (£ 229 + 34
. &8 1729  4.5cm, A E 655 + 9.9kg).
9 (UL TFPush) B¥104 (@21 12
. &5 1732 + 3.4cm (k& 60.8 + 5.0kg).
#LT5I< (AT Push+Pull) B 10 % ((E#R
21 + 1.2i%. B E 173.2 = 3.4cm 1A &# 60.8
+ 5.0kg) O 3 BEIC 51 2o Pull B id HR O
FHICH T 0 BHED R 2 AR #R kI
TRBZH, V—FAHMICTI iz, Push #f
B ACRDFERICHD, V—FE{EICHL
TR ABMDEHZMNZ 7z, Push+Pull ## &
HR U ACR DA EDLETH %,

5k cHRRU ACR T AR, KV —FEH

THREIF2HEB., BITEIHREOFH
iz L, 51< (Pull #EHD). #9 (Push
EH). ML THIK (Push+Pull #EHi) i
5T, BERICHETE DB IC LB
ZRERBTHAETE T, AMETIE. Pull #EH
% HR. Push K #i % ACR. Push+Pull & 1 i
HRE U ACROHAHEDLE L LT, BIEFIHE
. REICABRER, HERTEHK. BE&HE
fhiriis,. KEE. TRE. FREZRIEL
feo XT-EHENGEREEREZRMELL. &
BAGI THE 90° Rt X8, BHAN Y Rk
LizREL S BEEE TREBFENERZITVL,
fRAEOBMMEMZ M AMBTAE L, V—
FHMREICEERLUIZEBERLFERAL, &
HRBIK FEMN THREAR. B8, L2HE
PizBEic BRI L. B, BE90° JEiifik L7z,
CORBTODRIMOBEGZNN—DFHETLL
Foo V—FHEIZE 90° JEBH{I. BB,
AiE AL, FiRMBAL SBETNR—2H
L. BOEEBERRIE LTz BMERIZEER. K
BEgEEmHhSHT R, BREZHHIT &
W, N—ZRZZEEIERL. BIERBIE
Melfe, FIREG)—FHE#EZ 1 EHZL 1
SEOKEE LD, 2EEHODY —FEMHIE
BRI AZITL, DY —FHElEZIE
Ufco EEHRICERT 2HZHRET S
B, T, BHAWNRKOHNEZBRT 5
., EHRHERZEH L. ADE#HZNLT
IkHz i TH TV 5 Ui, RlEmE AN
DEIERT LS ERME. PERERME. = A aiEs,
RisE. MEEm (2 BENED. Fakr
i (Th1l LX)V) T, HIEROEHIEY —
FEERBMS, SEEHOY —FEERT X
T& LT,

<WE2>NG @EBRALEILZUT
D 3BT 1) 12 Pull B 3 £ (FE i 22 £ 2.0 1.
£ E 162.0 + 56cm, {k % 52 * Okg) Push
BI3ZHER22 0. HFE 157.1 £ 1.6cm,
A 53.0 & 8.1kg) Control & 3 & (& 22
+ 0. & £ 1580 £ 45cm., Kk & 52 =
Okg)
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771 HR RO ACR W& +7 % d I HEUNKE TR
Ha BN RETHLEN TS, K1 T
BHEITENZE. HRENBHETHD . BRK
ERBIENEONE - ZA[REENEZ S
NEOTREEZNRELTEIHICMEZIT-
feo EHUITAZE 1 L ERICHETT L. Control
HTREAZMITICSHEARAKY —F LS
EHRFETE, ZTORIPHEBAOTEE W
EFIEIE, R 1 LACEREEZFRALTY —
FHEEOHEERICNAZITV., EHICY—
FEEBEZRE L,

BR

<WELI>V—FEHEZ—TEE BT H
LR, SHADNMAFERTENRIEIRD
T, ERBHOBVICEZELRD Ao I
(R D. NMARIEBOERENIEEZ - RE
Liz&Th, PshHcEEZ 2RI (B
fil;p<0.01, Z#:p<0.05) (& 2), FrlEhis,
KEEY—FHEEOMFRERD RN >7, K&
RO ERZ ) —FEERF L LEB L2 C
5. Pull EHFITRESE L HUN OB EENE
B U, Push EHTIRETEHOBHIEH N

mnt iz,
<WME2>ERENIGEHELZLDOETEZ.
Push #f. Pull #. Control # D gl K & <.
) —F AL D, Control . Pull B,
Push Bt DJEHIC K & o Tz,

E8

FiH 51X % &, HR R U ACR, & HE
DEMEICRIEFTHRZEILE LR, ACR
MROLMNBHUTHZ LV 3HENSHBELT
W3, T T, MORMBEEZHESLZDIE
ACRZFIH L7 PushEHTH DO, AWK T
& Push BiICBVWTRG ) —FHEEINET
3LV RAZEIL Tz,

%5 8/ 5 PullPush,Push+Pull & FHiD VY —
FEMENDHEZHALOMCT I LI TER
holze £9. Pul ETIRNMARIKTY —F
BEECEIRIBHENT, FEFENE
PR AREZRDBZTLIETERD -
feo PUlIKHIRFO BRI EBET 5 L.
D—FB@ER L L U THERENH UM
FHNCHEBEIHMET LTSI A D, BK
LI E L hAaEb L EX BN S,

#£ 1. ) —F DTy

Pull Push Push+Pull
R 1 44.6+5.5 45.6+6.3 40.5+4.5
It ARii 2 44.9+5.9 47.0+6.2 40.7+5.0
I A% 46.7+5.0 47.4+5.4 42.4+5.1
(cm)

KROPEIZ. BBHCHIT BT AR 2 =,

TA% 1 BRI U7z —F- R T,

% 2. BB a1

Pull Push Push+Pull
AT AH 10.4+2.8 11.6+2.7 " 9.8+2.4
B A% 11.843.1 12.8+2.9 ] 10.9+3.2
EIr A 11.0£2.2 11.5£1.9 — %% 10.1£3.0
EN A% 11.4+2.5 12.6+2.5 10.7+2.7
(cm)
% p<0.01
% % p<0.05

FOBEIZ, SBICHT BN ARGRICHE U= E R B IMER BhEEE O F19E,
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Hold-Relax DRERLHTA Y —F BH{EC RUL TG
The effect of Hold-Relax to the forward-reaching in sitting position

¥, BRENERHEROXENRDHON
Tholk,. ThoDT h S Pull ICHT
BV S 7= a vhRBid ko EX
bh, V—FHEENOEEE T LEX
bh3, RK#LEENEZEO NG > TR
HELTEZONZDIE, MREHVEEEZ-
folcx L, ffrElRERZ T ehb,
MEEFICRRFIEENGEEZ B THEZMT
LTENTEEI-REEEILNS,

UHh L., Push BEOBER T, U—F)
ER L LB L CHISBEHOMEIMIEKE K-
T3, £/-. EREBNEBEEMSEL
TW3, VS 7E—rarvHRick-o T,
FRENGEOTHBENIRELZLEIALN
%, LMLV —FHEHicHBEIRL, BHE
N Bl B E &) — F IR RS OB R
BhaholeEXbN3, Thik. V—FH
YEDHIRETFH. B FEE DO REELUN
WKHolzl-dEZHN%,

Push+Pull IEHBOHER 2B ET S L.
A D Push IHIBF T Push B L RIC X 5
T ER L. %% O Pull #H#iK T Pull
BHERULS BEEERLEN. BRENE
BOEEMICEHEDHALONGY, TDTED
5HR L ACRZHAEDLEENMARZ. V—
FHESXUCERENEBEOR I LK
MotcEZbN%,

ChETHERBNEHNDHR 88X U ACR
MBREEZTER, TOHRE, PUEHTZ
HRYWEEZXT. PushBEHIWZACRLE R D
tEZbNS, BERENEOAIHMEEY —F
EICBLEVWC LRI, £/
Y —FWEICEET S L EbhsthmicOon
Td, EROHERLEETHHmMA RSN
holcl-bAMEONAMRE Ao E
Abns,

BR#HEHEREERCIEEEIOND
M2 Tk, V—FHEHEZLLOTHLERE
N aEMIc e ZERhhoT, DED
WF%% 1. WF%E 2 Z@ L T. Pull,Push,Push+Pull
BEHICL>TY—FEMEICIEZRIFE

GhofzbfwmTronsd, HR XU ACR I
REECHLTT O —FIB5FHTH 5,
LU, BEEEHEOHEMCEZENTN
BAENDO, £HEZOHBHERTFICEBEAE
NHZeEZLNDS, WREICGDLDETED
BMEDHIB & 3 WHZFHML. ZFOMICHL
TEEHRZTS AMNHRNTH 5ATHEED
H3, S1&IGEFENEHUNOEREHEG
AR T B HR U ACR DT HEZ
BREtLTWVEREN,

SEXH

1) H2E, ENE PNFY=a7)b. Eil
. 2001

2) Tanigawa RC : comparison of the hold relax
procedure and passive mobilization on
increasing muscle length. Phys Ther52 :
725-735. 1972

3) M- H#%S%¥ LNDHOLD —
RELAX MR IC RIE I R, PNF )
J—F 4 (1) : 28-31. 2004

4) FHAB, MR AR=—VETTVY
7—aY-PNFEAR—Y. PTVv—
F )V 36-8 : 579-587. 2002
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Verification of postcontraction changes in pariticipation of successive induction for improving of
the active range of motion of wrist joint

¥ KB ik —2 mf B3
Mitsuo Arai Hajime Shimizu Yoshimi Tanaka
=7 R Y Ve O o S ik k" fE T3P
Michele Eisemann Shimizu Sato Yumi Matsuda Chisato
mg Y

Ken Yanagisawa

B9 - fEdh ERE IR OF - I BIEI O RE L & ST O AH:E AT BA T E il & 4R 0D B Bh 14 55 BT 8 i
(AROM) ICRIFTHBICERNEC DD, @FE 51 Bh SEIEABIEIR U/ FHfmEhEE & HERS 10
HREEURGE L. £z, ZTOROEHTL EMHOHER (EMC) S HEICEIEC IR
A - I ORI EEZA MR (PNF) KA (8 135° fRdh, 45° Wiz, hSEamEs, Mg
EEfEh, ki 90° M) o LMk PNF e & JE PNF B0 (5§ 90° J@dh, PISVIERRINL, FHPR, #if 90
° EIR) D2 EEBRL, AR Y FHORKRMBIGED 30-40% EEAR) BKLU 70-80% (B&F)
D2H/i& Uz, JE PNF L & EEMFIC X 5 i L IR O FREEE D AROM SE % & BT Et
OMHBEAHRICHEHEB L, SERNVETINSHETIHRISEL (FCR) MEWT L X b #RFEHIE LT
BATREMEAVRME S Nz hS, AROM BERIG/NE o7z [RihEED PNF - EAMOHEAADEIMBER DI
PNF- @& OB G & HMEROIEPNF- BAMOMAEHE X D AROM DBGEERMERICKE D > Ie.
UL, EMG & AROM SERIZHMMNZE <, EMG THEH T N/ PNF IC & 5 4EHIZEEIERD, AROM £
FICEH G LI TTREE AR X Nz,

F—U— K 1. BUHIAIEAE ; 2. #4571 3. PNF

Abstract : This study aimed to compare the effects of sustained contractions in different positions
of the upper extremity and different loads on both the active range of motion (AROM) and surface
electromyographic (EMG) activity of the wrist agonists and antagonists. Twenty healthy subjects were
randomly assigned to one of two groups (wrist extension and flexion groups). Measuring the AROM of
wrist flexion and extension in each group, the changes of EMG activities after the sustained contractions
were analyzed to verify the physiological mechanism for successive induction and reciprocal inhibition.
The positions of the upper extremity were a non-PNF position (shoulder flexion (90°) and elbow extension
with forearm pronation) and a PNF position (shoulder flexion-adduction-external rotation and elbow
extension with supination pattern). The target loads by fingertip force spanned a range from 30% to 40%
of maximal voluntary contraction (light load) to 70% to 80% (heavy load). The improvement percentage
of the AROM after each sustained contraction was compared with the AROM before the contractions, and
each integrated EMG (IEMG) ratio was normalized to the IEMG of each maximal voluntary contraction.

As a result of this study, a sustained contraction using the non-PNF position and heavy load showed an
inverse correlation between the AROM and facilitation of the antagonist activity in the wrist extension
group,. This phenomenon might indicate an occurrence of successive induction. But the AROM in the
wrist-extension group when the non-PNF position and heavy load was used showed a non-significant
improvement when compared with the AROM in wrist-flexion. In addition, the AROM in the wrist-flexion
group treated with the PNF position and heavy load significantly improved as compared with the AROM in
the wrist-extension group treated with the non-PNF position and heavy load. At the same time, because of
a non-significant correlation coefficient between the improvement of AROM and IEMG in the wrist-flexion
group, there was no relation found between the AROM and facilitation of the agonist activity. This result
may indicate that the physiological effects of PNF cannot be measured by EMG.

Key words : 1. ROM ; 2. resist ; 3. PNF

D RESEHERG B E
2) IRESRZARER R
3) ILESUSTIR R RAL R

4) WSR2 R
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Verification of postcontraction changes for improving of
the active range of motion of wrist joint

FL®IC 7

1940 4 X o i B B9 &i 7] &) W (Passive
Range of motion; PROM) #l#ii, RERxH
VHEEES ERRGOMBENRICIT o
D, R RE B ES) 2 1T LA 25
RLENOGHEAMN LY FTEHEMHND
niz . 1950 ERIC R E RS TYRN
FLEE T &% % Herman Kabat WEF R TEIA ZE
P #2552 @ (Proprioceptive Neuromuscular
Facilitation ; PNF) 7 7 —F D —D2 &k L
T, BHPEFHLITVWTPROM £/=13 8 H)
REEi AT @i (Active Range of motion ; AROM)
ERETEZSFK—INF-+-VYFv I X (Hold
Relax ; HR) OFH &ML ?. HR FHL
&, PNF /8% —> ($BhER) TR/ S 2 —
V) BRAVY S s—va yERLVE (E
Pif) ZRADBNEE THESET, &
bR LWE (HEHiH) 22~30RIE
ELSCRAMDEBFKHLTZORMZR
B3 3L RLULSEENGEZITDE 1A,
MEE x4, ZoORXICEHTHO AROM 2B K
EELFHTHZ?. HRRY S /¥ —v 3
VEREVHEZMEESEPNF I Z -2 (F
PGS 2— b B WVIEATENEHIR R 2 —2)
ZRWVWT 2~ 3POE UM (HEHUET))
EZiTbY, TO®HMFEILZ. RicEHHET)
TEHICAEEEATES .

HR FHOEBMEMNBRF L LT, FRHO
BRNFELZEH_x—nVORKAR
&, BENHRE L TRETOWN & X85
O UYL 45 D 258 i< ¥ < Sherrington D # R 3% 4
DEANC K> THIAT I LM TEB LEN
TVW3 Y. MEEFE L, EBHORSEE
BN TEL S, BHEHOREL ZBHO
g2 EHEROBRTHD, EELL
IFMENE, RFEOBEICKETSLE
% ¥, Sherrington O f B§ &FH 1k, HEA
X THRAEET N, B XORIEMNEIE
MRS ZBLABLIBOANHERIZ
FHERITIEZNBORMEIIEL, FRINE

HEBRFOBBANEMT 2 ERER (5l
A XD MR E K 2 BRI 7
HBOHNMBBR G ZFERT 5 BXNEO M E
FEL, BARINZMBERFOZREMA M
$5%) Y A PNF ORBFF G OMHBIIRM L
o> TW3. PNF FHEOREICHEOHERFEL
DRI HIFIREIC S — LT h, BHRHO
IEROEMBmOML LEFHmOV I —
YarvEEAEHICEANLNTVS Y. I
FLE] 57 JL 79 B D 100 % Bt ARl B U4 (Maximal
Voluntary Contraction; MVC) # T3 AR IYEH
D RV 7R Uk, kB8 R 7 B
D 80% MVC #% TIE KB D kL & @H
WMmd 2T Lo HREFHOMRZERO
THELTWBE Y, LAL, EHTRREZAR
DHBICXZBHFLHOHRIAEIHEETNT
. F7z, PNF ERIC BV TIRBEFLEE
PNF RE—VEBVWTHERLTWED, 5%
TORIFIEETIEPNF 82— 3° TiFhkb
N, PNFRZ—2 EDLLBIZBAS H TR,
SE, #EHICBEBNT, PNFBATOFE
BB X BN FRMES ERE IS
UKEEE I, MBFYIC XL FHEHED
AROM O & & ) F B8 &1 Ji #h > AROM 2 # &
DEEMTH S LS RS Z L THRIEL 7z

Hik

1. W&
MRRENICBELERS T4 7 (EH)
THEIKEZERLEZSI Z2Hh6F 10BZEE
ERBAOVTEELICERIRL CEMBEL@ER
LLTHBRE L. BSHBREICIHROBE
ZHEALE, MEREBICELZE/L.
fEHE L, T 10 EMOMIC EIER
NRIEER e RN R REN T, BRI R
T, bHcmABDOEREKRNEVEE L.
JREBE D 10 4 O F Y EMR - FHERZE (I
FH) & 327 = 28 % (23-47i%) THo k.
BHs5%, K54 Thot. HMTEF
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Verification of postcontraction changes for improving of
the active range of motion of wrist joint

BEDOREDRESR, 5%, G5HTH-o .

HERED 10 B O T E - HRERE (H
F) 13284 25, (20-47 %) Tdho 1z,
BEthask, LE6BTH- HWTEFE
BEDOREDER, £5%, G5B TH- 1.

AROM ¢ fii X (Electromyography; EMG)
ZEMHIT 2 FHEEIE, EALLEL, BEihE
FRIHEi 8 PROM O/hE Wil & L, fER
(& F RS fE th PROM D/NE Wil & L=,
2. HAEE
D) B

X AA AT L1200 (Noraxon #E8) i
THERZHAMLE. SHEREOKMER
DAVE—ZVRIE, MEI)—LTHEL
fetg, ERUHEMAY )V (AAXER) TU0
BL, BAE—Z 2 RF 1k QUUTICHE
FER. REEMIER 4mm DR - Kk
W (Ag/AgC) ZRAWIHWIETHEME (blue
sensor (Medicotest #L84)) & L /=.

B0 F B (Flexor carpi radialis ; FCR)
& Bl F 4 55 (Extensor carpi radialis ;
ECR) o v& Bhi&, 2% im o M & i iR I Bl
RIEEHE 1.5cm THE O, WA UEHRIL 2.
HEREFX, 60Hz DT 4 VX —IEHiF T,
JB 7 8 81 10-500Hz % 1000Hz THL D A
&, BtV 7 b<A AV Y—F (Noraxon %t
B ICTREEBmL, 1 WO IEMG il (g V)
2RI
2) FHHE AROM i

AR, 3B S/ e—va vl
Biztk, AL =Y (BHREVY—) I
& b FPHHTI AROM Z &3l U 7=, i i 81
ME OB EICHEE Llz—il0fh & Nalfekx i
HZ2¥EETE, EHrd—rERICHEO
Iy, FHEE O iTFrVITL—a vl
£ HE Y — L% [E Penny & Giles LD P &
GCd=AA—Z%Ef 7. AROM i, EMG &
RAEE=BAH LY —TEHI L.

3. MUFHLHKBEH
1) M8

LM % fi & PNF B £z & JF PNF B oD 2 &
23R U 7. PNF N0iE, Biadh - Wi - 44
fefs (8 135° jmdh, IMBAEIA G 212E
DWNHENLTHI 45° NI, PEHFESNEEM B
30° ), ff10° JRdhfi, #ifkE90° EH) ¥
YF &, JEPNF MG, RIKmE ki
A 90° Jadh, ASEERREAL, AR, #ikE
90° MmN E L.

EHRIZE > F /1D MVC D 30 ~ 40% (8%
B) BXUTT70~80% (EE) O2/EDOH
IR ZBIR L 7. BEOAR L IEFHE
BEMEBMTORRKEYF D 30~40%
@B5%%2—47w b)) kL. EEOARL
BRFEHMBEEMBATORAE Y FHD 70
~80%(715% %22 —7 v )L, EVFA—
22— (BHkk) O7Fu/BREOZHEN
IKHRBREDHER L AN SHTE L.

LW fii (PNF fifiL & JE PNF i 1) & 8
i (BAGEBEAR) OfAGDYE (2 X
2 ; PNF B¢ hr - ¥ 845, PNF % i » 2 87,
JE PNF HifiI - BE& %, JE PNF AL - EARD)
THIEMENEE R (K 1).

2) wImER

FBIE AROM B R L B ELL % B E
Bell TREZThEFNOREBRERZHHA
9%,

a) FBHHTID AROM DX E R DEH L 3l

AROM R LI, K1 TR LS ICFH
i i K Jm th AROM & 7= 13 | K f# |8 AROM %
THRICFHAIL, ZoflzE8EfEL, &%
L PR KT & DI K AROM D E{L &R S T,
TREDHKDKSIZERL, 100 2T L THER
LicfieE® L.

AROM 2 & R = { (EH %K K AROM — &
& & K AROM) / (&2 1% & K AROM) }
X 100
b) B HEILDES LEHlEL
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Verification of postcontraction changes for improving of
the active range of motion of wrist joint

FCR (&, T P& 10° T, ECR (& {if
£ 10° T, &4l & hEAETIEL,
MVC 72 3 ¥ il 3 [l 51l L, IEMG i & —
K E Al %% 4 FCR & ECR MR HEf & U J=.
BT O K > F %O TR A it AROM
fEE 2 Ll EREE R (X 2).

Bt b X FRE R & fhih < &Ik
B, fEENEN R I N RO 1
(AROM DLV k>7 T & THIWY
%) O IEMG i O % HHE il 12 R 3 2 i 2 Ry
fHlbE U, TR TR ERL .

FCR R 77 fifi kb = { (FCR i 1k 1 U i IRg TEMG
fiti) ~ (FCR @ MVC I IEMG i) }

ECR #4471t kb = { (ECR i 1b- 1% U 5 IEMG
fii) .~ (ECR @ MVC s IEMG f#) }

EMG fifi {Z, AROM O {ifi »¥ — E I & b
IR EE SR T N5 01
(1000ms) DOz RSz (K 2).

4. REFIE

D 4D0HAEDE 2x2) ZELEET
e LS #ERE ICiETr Lz (R ELfr - JE PNF
i, - JE PNF 07, 4 &4 - PNF i {i,
FE T - PNF D).

2) AHAE & Bk v F & aHl

(a) BT Hh

(b) [ a3 1 i

(c) = 1 i e 2

1. TR AROM F5 K Uil B RGH IR AT

IR AT | BRI 90° (LT, TR £ 72 s dh ORI fG E F TTE S0 L DOhL
T LY % & 5 f8- L7z AROM Oitiilid EMG &R & 8 fe Bt 2t — TR O i K

AROM 7251l L 7= .
1) FCR Jen | |
2) ECR s “"W”‘ ” "Fl' i ! ik L Pt
ao{&u:v' |
3) AROM e L
(deareal
::g | // 1000msec
2 [ .//
[X 2.IEMG i & iz KX AROM Dk
AROM DA —EIT 7% D E - EIFED R S Nz 50 1 #E (1000ms) @ FCR D
IEMG fitiZe kb= .

PNF U4—F 5% 15
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Verification of postcontraction changes for improving of
the active range of motion of wrist joint

ZREOLEVFEREIICT Tu—F9 57
& F [ i Ji #h PROM A3/ & W % 51l g &
LIRKEYF R,

3) L%k D AROM DEHH

10 73/, BEALIC T, kBB oD 58 W IR
ZESHEBNITRbAb o, TD%, Al
B O°, I O0° , #iliEIMNAL 90° DL
ZE b5, FiaMEN TE dhiEi F B dh
AROM, {1 @ #¢ (& F B9 &i 1 B AROM & EMG
ZEHRIL 7=,

4) # LU FETE D AROM &l

SPHMDOEYFIckBEEHINmERIC, 3
PEYS7tk—varvEyd, BHEO , M
MO0 , WikiEIANAL 90° D% & 54,
FHa B A T IEMG {8 & & KX AROM ffi % 3K
Foo. 4DDMBEDEDE MG O BRI
1 R & Uiz, JEdh B 3 B R dh
AROM, {1 jE 7 (X 3= B8 i {1 B AROM & EMG
Zat L.

it

THIME B & (HEBEL &, FCR & ECR O
#EFIC & B MVC I OB BRI 2 3 ERHII L
RA Al B & L.

5. ¥EHomE
1) BHEHMEORIED B, EFkIC8EF

*

=

!

5) 7 7 X i B e {b oD 7= 8 D & K IEMG {# D

L

I BEPNE- TR {RERBEIEPNF- E A%

AROM i (%)
e & & & ©o N & & =

&
S

(1)

pEffizRAICEMEZZHEIEEBORK
AROM & IEMG fE D #& A BE % £ (Intraclass
Correlation Coefficient) ” #3R¥ 7=,
2) JRdhBE & (A BE D ELE

PNF i b BEOER L BEEDARD 2D
DA EHLE (BRATR - PNF Bifi, HEHAH -
PNF i fii) T, FH& AROM ERB LU
ZOROBHOFETR - EEHB D LR
thit L HBEHETEN DS D, M 2O
EORE CRE) Zithk-olz.
3) AROM HER L ot OHBHRE ZE
it & mRE S 2 ke 7z,
4) HEOKEEZ 5% KL L.

R

1) AROM L B HOBHRE GRWHBZRED
) RAJE i AROM O &% P #H B8 & 8 & r=0.99
THVWHRENZRD LN,

ii) ¥HihC&H % ECR D IEMG 1 D #% A+ B
HEE r=0.83 TEVEHRENRBD SN,
iii) X TH B FCR D IEMG 1 D £ 14 #H BY
#EE r=081 TEHWVWEHRMENZED SN,

2) F 5 b B¢ & I BE b 2 BE D L
R MHEORAFLBEMOMEAADYE
DOELETFERERER1IRLE. iz,
W L7-28 (FHESEMBELHER O
THEOEDRE CRE) OHR, AROM

|
{

*

=
>

S BEPNF- KA (B BESEPNF- H A

AROM & &R (%)
® & & O o N & o o

[
o .
=]

@

3. JRihEE & RO AROM &SR D LLsE
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Verification of postcontraction changes for improving of
the active range of motion of wrist joint

BERIZ, HAfED PNF - EAFKOHEZED
EHRMHEEROIE PNF-BAROHAEHLE (K
3-1) LHEMOIEPNF - EAEGROHEIAES
¥ (K32 KhERICKEN-. X8
& EHUR O B 55 Lk b T BE £ ih BE & fe D BE
ICHEE I b o=

3) AROM & H & flt 7 H Lk D M B R 80z i
Hif & MRS 4 kHE 2 IR

ER

1) FRIHEi B # T O EE M & IE PNF i
D FHEHE TIE AROM & HHA B fE L
M E DB TH D O MK A AROM O
BMRIZEELTWB I EMHRBEENTN,
PNF B i T3 B 7 o 7. JE PNF i fif
L EARIC K B #p PRI O FRE RO
AROM & R L #EHIHI B ELL OB E R
MBI L, AROM ZERNKEN T OH
PR ELE (FCR) AhE LT & &b Rkl

7% 1 AROM &R & #5546 &K U B O ELL O TEI9E HZHER 2
1) FRIEIE B O AR LA FIE + EHERE

EAN HAM PNF FEPNF
AROMi% # 1.11+1.31 1.11£1.45 1.89+1.27 0.33+1.46
EHB OB 0.141+0.025 0.145+0.025  0.132+0.027  0.154+0.027
EIF ORI ELE 0.833£0.114  0.857+0.136  0.863%0.128  0.827+0.123
2) FHMHEBEOAMEBMOEMA GO DOFHE + EHERE
AN -PNF__ &AR-IEPNF_ HAN -PNF HAR - JEPNF
AROMBt#ER 1.48+2.01 0.74+1.79 2.30+1.66 -0.081+2.41
ORIk 0.135£0.034 0.14740.038 0.128+0.032 0.161+0.040
FEFH ORI ELL 0.856+0.173 0.809+0.156 0.870%0.198 0.845+0.198
(AROM B # 52 Y7 %)
£ 2 BEhEET ol Gk L B EEEDHEEE
1) B I dh ¥ n=10
B T8 ol Bk i R LS T B e e 048 B
RAG-PNF  RAG-JEPNF  EHAR-PNF  EHAR - JEPNF
B Bh RO &l T Ehisic -0.10 0.2 0.32 0.15
2) - dh n=10
[ T B 7T Bhiging R & =W i fl o i b (log 28 #) D48 13
IREHT-PNF  HRAH-JEPNF  EAMPNF  BEAM-JEPNF
E B 38 55 T B el i 5 -0.05 -0.56 0.05 0.19
3) FHEmhRLE n=10
B DhBY i o] B S R L AU R S E L OE
RAM-PNF (RBGH-JEPNF  HAM -PNF  EAR-FEPNF
E R EREES 0.21 0.34 -0.50 0.73*
4) FBYE bR a=10
E Ih BE£h =] Dhiskak 3 8 & @ B il e D48
RAR-PNF  BART-JEPNF  EHANM -PNF AN -JEPNF
ER PR EEES 0.17 -0.06 20.07 2013
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Verification of postcontraction changes for improving of
the active range of motion of wrist joint

AN ELCTVASAREEDNREE M. Ly
L. JEPNF i & EARIC X 2 &1L
%D AROM HERIE, M32IKRTLKIIK
Rt # PNF - EEAO#IEEIGEOEAED
B LA REIC AROM S ERHEL, &
RFEHOMBICK S AROM XEBRORER
RbHbhiah-oiz.

i, oIt AROMBREBRDE

BEEHMIEZEDSNT, 5EO AROM X &
ROWEEZHOMELL L OBEME TRIRT B C
MTEahoi.
2) FHmmihRt e MEMNO LTI, Eih
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The visual influence on maximal voluntary contraction of grip and pinch task
in hemiparegic patients.

1

Noriaki Takama

Bl il 2

Sumikazu Akiyama

ki wv

Mutsumi Uesugi

EBE  NOERES FREREORARMER), BLXURARELE Y FHICRENEIRIETEEER
Sl NEIMmEREN KERES S (B 64, & 24) Tholk REAERIRES
FISEBMICRARERD, CoFhE s PRAE L. BSHRHEBERERNRE D, FIRRES
T, mAREEERNGO 3 &L Uiz, FEfl, JEREERITS > A LI 2 BIE LT, HEtIRERZ
JCECE 7385347, Bonferroni/Dunn D& EELBHRE Z WV /2. % 3 REMOLLETIX, RAREIEN
B&UEUFHHICHFNEEREZEED R - - #HRX O RENEBIRAMERS, CUrFhk
RIFTHER DM T-C W Ens-. COBERE LT, RAMEERES 510, MEEEIO
4 CRWVEB TIIRERBUIMNICH L THEZRIELIC W EAEZI BN,

F—0U—F RmERE, R SERNE, BAREEN, BRAMEYY SN

Abstract : In order to study the visual influence on maximal voluntary contraction of grip and
pinch task in hemiparegic patients, eight hemiparegic subjects (6male and 2female) received grip
task and pinch task with maximal voluntary contraction in the supine position. Each task were
meseard five sec. They performed a task on three conditions visual stimuli with both eyes, visual
stimuli with one side eye and without visual stimuli. The results were examined in the relation
between each visual condition by two-way ANOVA and Bonferroni/Dunn method. The result
showed no significant each 3 visual condition in grip and pinch task. This experience suggests that
visual stimuli have no effects for any conditions with maximal voluntary contraction and without
joint movement.

Key Word : hemiparesis, visual stimuli, grip, pinch
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The visual influence on maximal voluntary contraction of grip and pinch task
in hemiparegic patients.
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The immediacy effect of resistive exercises on the improvement of the active range of
motion of hemiplegic elbows
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Sachie Myoi Tsuneji Murakami Mitsuo Arai
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Akiko Uehiro Yoshimi Tanaka Ken Yanagisawa

WKIVIIL - TART Y
Michele Eisemann Shimizu

BEE PR RSN U TEBO%A THIOPRIE TO#E IS (SCPD) 2@ L /-
D BB A BRI D B BhPSET A Bt (AROM) OZNRZRRFE UTe, MR RS 9 44, Ty
M 70.7 1%, RIERTERAOETH >z (FIVVAMa—LAT—YM 44, V3&, VI24A),
SCPD (&, fBfll% Lic U/=fUEAI T, 10 BRIELEIEE. 10U Sy 7 XE 2EEDE L, i
B e LT, Bz i UZzfIBAM CEENC & D BAG 2B RS T 10 HREEE, 10B8Y Sy
X (HG) % 2EHDIE LTz, Al - MEDR L THlEE AROM H 5 &#k: AROM % U Tl
% TEE U 7= AROM 23K Tz, #D3B L D ZreEl@E 72 B M 1. ik (P<0.01) {2 (P<0.05)
T SCPD DAMNEE A E R LTz, IBIEID AROM O ER%E . SCPD OEBRIGOMEL L
THRINTE %,

F—0—F . EREFED, QURHAEE, EERIS. EERAEMETIREE (PNF)

Abstract : The purpose of this study was to determine the immediate effect of exercise on the
improvement of range of motion (ROM) of the elbow after each exercise. The exercises included
a resistive sustained contraction using proprioceptive neuromuscular facilitation (PNF) for pelvic
posterior depression (SCPD) and maximum voluntary contraction of the handgrip of the sound side
(HG). Nine subjects who had hemiparesis secondary to a stroke, with a Brunnstr_m recovery stage
ranging from I to VI (mean age=70.7 years, SD=4.1) participated in this study. The results of a two-
way ANOVA showed a significant difference between the exercises when the SCPD was compared
with the HG in improving active elbow ROM (flexion P<0.01, extension P<0.05). This significant
difference in improvement was interpreted as a referred reaction resulting from the use of SCPD.

Key Words : Pelvic resistive exercise, active range of motion (ROM), associated reaction,
proprioceptive neuromuscular facilitation (PNF)
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The immediacy effect of resistive exercises on the improvement of the active range of
motion of hemiplegic elbows

FREOEAKICZRE LR, RIS
. BFEDEVEBE THENMUE LD, &
BHEMICER TR Ao MG L, BEK

b IBBEOBREREL TV 3,

DEDHRED, HERKKBICE> T, B
RBEEEIEEEZECS LR AVERL,
FHEHOMEICOVWTOT Fa—FOHHE
HERELTWVWS, SEIOMKTL., EHE
Bic X 3HEAERIGICHBIC K > TETETNZ
[HEETh3 &<, AROM DHEHEF SN,
SCPD I & % @RR DRI M & h iz,

Mg FEREOEMEHOMBEL L
T. Ada 5 'V 1, BAEEFRIE T RRE B & |
HEORNMEE O JE 5 & RO R Kk
HRILTEO D 120° D 20° HORE
e AETHEL., BEAEICKS MLV
DOELZREB LI, TOMRE, ML @
HEMT, Bdh e MRBOWA THOEMET
DFPILNBEDHENILWE LTS, ik,
Koo & '2 i3, MMZEPE FMmBYE L HFE
DERKE IR bV o & R L R
BEMHEM I 2 @15 Hh 5 120°D 15°
B0 8 Bl THIE U LbBME 2171, 90°
ERBAZAETIER, B#ESXOEENLVY
DEREI/NEL, 15° &£ 30° Tik, @EH
BEIOLMBRILVIBRERICNE oI
A, toOEMKEMTRERZRIRD L
MolcbMELTWVS, ULDHERED, ¥
EHRGARRERE . OB TERBIC
ROENZFIELEETH D, Fric, EhE
TOHHETHELL., EHEETOT Suo—
FHEETHZLWVE D,

SCPD kR i ic & % K #E i ¥ TD ROM
WEE. MEPEFKEREOFILDOFET
ZEmEcoa®EZEL L, SCPD
&> THALAROM DB TOT Ta—
FERITHIT LT, MEPEZEFREBEOHL
et L comhmieNalgeL b, BrERHE
KEHETHRLEZOND,

5 B SCHR

1) Dorothy E. Voss, Marjorie K. Inota, Beverly
J.Myers BEHEF EF : MEmHEE
FH B3R HEAEZHRME, W,
1989.

2) BHXE, HK—, BRIV TA
A=, it EEZAEE MR REEC
LEBBOEBEATHOR—IVE - VT
7 AN LR EMEICRIETZHER. PNF
Uyg—F. 2 (1) p.22-26, 2002.

3) HHEHE, FHH, LERTF, fi: K
XA REREORMOBRO®EAT
il A% BB bR i B 1E 9 BIERR 2R, PNF U
Y—F. 2 (1) p.27-31, 2002.

4) HHEE, BKk—, FHAE 1B
BB 0D R 47038 ) 0% o T A8 7 D P8 T
KBXETHR. PNFUY—F. 3 (1)
p.38-42, 2003.

5 #HPRE: RN—AWIBE AHSD
BN R EERENRT Y
EoBBET Tu—F. BEES MR,
2000.

6) Bobth B,Adult hemiplegia.: Evaluation and
Treatment.3rd ed.60-6 1Heinemann,1990.

7) Gowland C, deBruin H, Basmajian JV, et
al.: Agonist and antagonist activity during
voluntary upper-limb movement in patients
with stroke. Phys Ther 1992;72:624-33.

8) Fowler E G, Ho T W, Nwigwe A I, et al.:
The Effect of Quadriceps Femoris Muscle
Strengthening Exercises on Spasticity in
Children With Cerebral Palsy. Phys Ther
2001:;81(6):1215-1223

9) Ada L, QDwyer N: Do associated reactions
in the upper limb after stroke contribute
to contracture formation? Clin Rehabil.
Apr;15(2):186-94. 2001

10) Bhakta BB, Cozens JA, Chamberlain MA et
al.: Quantifying associated reactions
in the paretic arm in stroke and their

PNFUY—F 5#%1%5 200543 H

41



Rzsehig by R R IO 3 B IRGUEBI AN BU S A I e i BuE g
RS IO BRI R
The immediacy effect of resistive exercises on the improvement of the active range of
motion of hemiplegic elbows

relationship to spasticity. Clin Rehabil.
Apr;15(2):195-206. 2001

11) Louise Ada, Colleen G. Canning, Sheau-Ling
Low: Stroke patients have selective muscle
weakness in shortened range. Brain 2003;
126: 724-731.

12) Terry K. Koo, Arthur F. Mar, L. K. Hung, et.
Al: Joint Position Dependence of Weakness
During Maximum Isometric Voluntary
Contractions in Subjects With Hemiparesis.
Arch Phys Med Rehabil 84 : p.1380-1385.
2003.

PNFU¥Y—F 5%1%5 200543 H
42

e



R

EHEEEOBRNIC K 3R DNT

The respiratory change by the difference in load intensity

Bl #E02

Sumikazu Akiyama

= 2

Noriaki Takama

B AR TIGESAMEE R 50%~ 100% MVCICB T 6 BREOARBREZRE L, AFH
BB ERE Lz, NRIZBERABE 11 %L Uk, NEMTH, "R, SERZEH
L7z, BIERALIZRFREGL, AR 90 EEihfi TR ZATA OB LicE &% 90 EEih il fRFF
Liz. AFEIRYX MY REESLTu— Flichi, KRicESREZRS Lz, AR
ItFE o7 ABUE 11 49, 50% MVC TO04, 60% MVC T34, 70% MVC T34, 80%MVC T
74, 90%T5%, 100% MVC T 104 Tho7=. ARHIHL KBIE ERRELABE SN/, PNF
TREBEL L UTREETDH D, PNF M TH/ VIV ABRR2ERT 5 LRRHS, FHRZFHIS
BT, REEFNZMAZRHO—EEERD X BAEENHS.

P — KO ER - BT - EEAE - SRR

Summary : This study was carried out to clarify at what load intensity were six steps of load intensity
set up in MVC 50% to 100%, and breathing would stop movement load intensity. Subject were
eleven healtly adult men aged 22.3 in average. Elbow flexion muscles power, respiration on curve,
and the electromyogram were measured. The numbers at which breathing stopped were 50%MVC-0
persons, 60%MVC-3 persons, 70%MVC-3 persons, 80%MVC-7 persons, 90%MVC-5 persons, and
100%MVC-10 persons. In PNF, while there is the optimal resistance as a facilitation element and a
Valsalva phenomenon is taken into consideration during PNF enforcement, it may become one index
when adding the optimal resistance to evaluate respiration.

Key words : Valsalva * Load intensity * intra-abdominal pressure * Trunk stabilization mechanism
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The respiratory change by the difference in load intensity
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Durability of the effects of proprioceptive neuromuscular facilitation on
standing position center-of-gravity agitation
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BIRIC 51T % PNF OBFIRIE. FROEAEDRICK D BRFICHEN R ONS T LARBE Nz,
F—7— K :PNF, ELBHE, BRHE

Abstract : The purpose of this study is to examine the durability of the medical treatment effects of
proprioceptive neuromuscular facilitation (PNF) in standing position center-of-gravity agitation.
The Subjects were seven healthy men and women. Performance in balance function was measured
before and after treatment using the gravicorder. The PNF treatment technique consisted of three
components. A: Rhythmic stabilization techniques of the leg. B: Slow reversal techniques of the leg.
C: Asymmetrical flexion and extension patterns of both legs. The PNF components were performed
3 times per day in the pattern A, A+B, and A+B+C. The balance function values, analyzed using
Wilcoxon' s nonparametric test, were determined as significant at p< 0.05. As expected, improvement
was observed during standing position center-of-gravity agitation with time. We conclude that this is
aresult of the combination of A+B and A+B+C tend for agitation to increase. These results suggest the
possibility that the medical treatment effect of PNF in standing position center-of-gravity agitation
can improve balance performance with time using a combination of PNF techniques.
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Durability of the effects of proprioceptive neuromuscular facilitation on
standing position center-of-gravity agitation
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Durability of the effects of proprioceptive neuromuscular facilitation on
standing position center-of-gravity agitation
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Analysis of Validity of Resistant approaches in Replication

WFH & %t 2 Bl #tif0®

Yoshinori Shishinai Jun Kikuchi Sumikazu Akiyama

BE | ARF3E0 B PNF RO Replication (Rep) 133 BHEkD 5 DTN ADZ S D
WTORF TH o7z, EEOREETEAT 5 HHREINE (Ago), FEFUTHREIE (Ant), RIRRIHE (Coc)
LRBEHNALOMT, BMEMEOCBRICETSHBET> 2. NREBIREE 124%L L, 44
FTOEBUTATID Ago B, Ant B, Coc BRIz, JEEH - WG - SHEDFIME R D b B A& s~ E BB
A EBREE Uz, AIEFIRRRBRRUCTRIN AR, ‘izl oMBRICIL, EHEEE
SHRENEITL, BEMENEOAEEFITAS T L& Uiz, HIE ERBICED (37 VR 22—
TiTo . BREOABOTHEEBHNAGIC THELLEETo 2. EHhTlE, Ago®f, Cocfifl
AntBL OMICEEZNRH SN, Ago, Coc BEH Ant B K D & HIEEIGAWVERRLZ. SHETR
Ago, Coc #, Ant H#OIATBEUMEIGEWERIZRLU. AR Rep DREKRD DA EDOZ Y R
XLz

F—U—F : BEZAEMEHREE, V7Y r—a v, VR Y —, B, RRRIGE, S

Abstract : The purpose of this study was to determine whether the Replication, which is a PNF
specific procedure, had validity using resistant approaches during the action of right upper extremity.
Twelve healthy participants were assigned to one of three resistant groups, Ago, Ant and Coc,
consisting of four members each. Ago experienced agonist contraction, Ant experienced antagonist
contraction and Coc experienced co-contraction. First, participants were shown the end position
(flex.100°, add.0°, e.r.20°). After 1 minute break, they replicated the end position as a target from the
start position (flex0°, add.20°, i.r.20%) by PNF pattern. Then they held the target position again for 10
seconds. Next, Flexion and External rotation (ROM) were measured by VR-sensor. The participants
fixed the device on the end of humerus. These Averages of Flexion and External rotation were
analyzed for each of the groups. In flexion, Ago (103.8°) and Coc (95.5°)produced results closer to
the target position than Ant (86.6°). In external rotation, Ago (9.3°) was the closest to the original
followed by Coc (5.2°) and finally Ant (0.1). These two results maintain the validity of traditional
resistant approaches such as Ago and Coc in the Replication.

Keyword : PNF, Replication, VR-sensor, Agonist muscles, Co-contraction, Antagonist muscles
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Analysis of Validity of Resistant approaches in Replication
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The present state of Proprioceptive Neuromuscular Facilitation education before graduate
e =V ° W @? B DO
Sato hitoshi Yanagisawa Ken Hiiragi Yukinobu

i RO

Kato Munenori

B B AWMAOHWE, EAOHZFRETEBRICET 2EEZAEMEMHEEFER (PNF) O
BRIEBNAZICET 5T L THB, 2003 EHICHBL TV 163 4D PT AT EE L 7= BRI
25t LEIEZ RS, #R BRHEEINERZ 65% T.90%LL EDHMREAH PNF 22 ML T,
CNRAERETEFKARICHEI N TOR T AR ERHBEEZX S, LA L, EMEHHEER
BRIE, EMENA. HYHEO PNF B85 CICERE THEN S O, B—MRiEEAsRnEE
NTWERCONTIRTH o 7c, HUBHEIEH TR L RCTWS T L3 TBRNDIEAITH -
Teo #EE PNFHRRN X -2 ZBBLTH, BEBODEEHET, ERNOSHE THRTET
WEWIRIREHERT E %, Sk, FREFLAETZLHIRELELK,

+—7—F I PNF, Fai#E, HRHE

Abstract : The purpose of this study is to investigate the contents of a lecture of proprioceptive
neuromuscular facilitation (PNF) in the schools for physical therapist (PT) in Japan. Questionnaires
were sent and collected to 163 PT schools which have ever been opened in 2003. As a result, the
collection rate of the answer was 65%, and over 90% schools have been performed the PNF lesson.
This result means that all students have to take a national examination for PT included PNF question.
However, we found much differences such as lesson hours, textbook, and contents of lesson.
Therefore, the standard contents of a lesson were not performed. Most professors confused how to
use the clinical techniques for PNF. Even if students master PNF theory and patterns, they could not
understand the application to the patients. We concluded that the PNF education after graduation
was very important and essential.

Keywords : PNF, education before graduation, questionnaire
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A Training for the Methods of Proprioceptive Neuromuscular Facilitation
in People’ s Republic of China.

Filistfn

Sumikazu Akiyama
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Abstract : We had the opportunity to train participants concerning the methods of Proprioceptive
Neuromuscular Facilitation (PNF) in People’ s Republic of China. The participants were physical
therapy trainees, teachers and clinical staffs of China Rehabilitation Research Center (CRRC). Training
programs consisted of lectures and group studies for clinical trainees and clinical staffs; clinical
training was given to the four physical therapy teachers and a “two-hour course “study for the PNF
lecturer-in-charge; a three-time PNF seminar was also given to the 15 physical therapy trainees; and a
“two-month training course” for basic and special PNF technique was also taught to two PT personnel
and three trainees (30min./day). Trainees were conventional doctors, China traditional doctors,
nurses and masseurs. After the course, we realized that the period of teaching is not enough to firmly
acquire at least the methods of PNF. Especially for those people who have no formal education in
physical therapy since they don't have basic background. We therefore recommend that any person
who needs to teach PNF method or otherwise, should be aware of the educational background of the
trainee as to be able to become more affective in teachings.

Key Word : China, JICA, PNF, Physical Therapy
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A Training for the Methods of Proprioceptive Neuromuscular Facilitation
in People’s Republic of China.
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in People’s Republic of China.
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