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The effects of pelvic resistive exercise on rising from supine to standing for patients with
hemiplegia: reduction in amount of time required to rise from supine to standing
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Abstract : The purpose of this study was to determine how a resistive sustained contraction using a
Proprioceptive Neuromuscular Facilitation pattern for pelvic posterior depression (SCPD) influences the
reduction in the amount of time required to rise from supine to standing for hemiplegic patients (mean
age: 64.3 years). Seven subjects with hemiplegia were randomly assigned to the SCPD group or
repetitive rising from supine to standing exercise group. Both SCPD and repetitive exercises were
performed regularly two days per week for four weeks. The measurement of the amount of time
required for each rising from supine to standing phase was used to evaluate the effects of each phase.
The results of a repeated-measures two-way ANOVA showed that, as compared with the same phase
in the repeated exercise group (p < 0.05), a significant improvement occurred with the phase from on
elbow to buttocks rise from a bed in the SCPD group,. We found that, as compared to the ADL exercise,
the SCPD technique had immediate and cumulative effects for the reduction of the amount of time
required for the on elbow to buttocks rise from a bed.
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The effects of pelvic resistive exercise on rising from supine to standing for patients
with hemiplegia: reduction in amount of time required to rise from supine to standing
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The immediate effect of exercise for neck and trunk muscles

on the strength of forced expiration and coughing

B E Wk TRV #iH kB ?
Yoshimi Tanaka Chiho Shimizu Mitsuo Arai
R AR WKz T4 e e
Yasuhiro Harada Michele Eisemann Shimizu Ken Yanagisawa

EE W - KSRHANOI T Y Y A X, BRI N F RIS 2 MGE U Tz, FREEERE
I ENT 10 HD AR KOSREE MG E U, EEZAMERTEEE (PNF) O Az <
R—2THbBFa vy TINZ— 2 DR TOEEIENGE (CHOP) . HEE0H i E) O Hf&s T O
IEMEIHE (NF), Z2EFSENAL (REST) @ 3 FEED T AN EAIC TS 12 /T ART. ST AKICHIE L
1B SIS R D KRS (PEF) & BEE IR AR MR OFES s (PCE) WMHZEbERZHEH L, %
NMADTIRDIFFEE LTz #DIR L DWW JTEE BT 217 - 724558, CHOP &, NF 35K U REST
ELE#g L, PEF ZHRICHER T B2 (p<0.05)s LA L., PCFICDWTIEENMAM THEZZRD LN
e oize BT PCEICHETe B E inh o 7zh3, CHOP & PEF oz &5, CHOP I, Bl
REIIC LU BE D TR BN &b, MR 7 BB D WE HYRE ) D BN Y 7z 1) _EIC B Rh CH % aTREME DS R
wX i,

F—T—F ke, 79V X PEF. PCF. PNF

Abstract : The purpose of this study was to investigate the immediate effects of exercises for neck and
trunk muscles on the strength of forced expiration and coughing. The interventions included a static
contraction using the Proprioceptive Neuromuscular Facilitation (PNF) pattern for "chopping" (CHOP),
a static contraction of neck flexion (NF), and rest in the supine position on a bed (REST). Ten subjects
who were prescribed physical therapy received 3 random sessions of each intervention. The peak
expiratory flow (PEF) and peak cough flow (PCF) were evaluated by a peak flow meter before the first
intervention and immediately after each intervention as parameters of the effects of each intervention.
The results of a two-way ANOVA showed a significant difference between interventions for improving
PEF (p<0.05). When compared with NF and REST, Scheffe's post hoc revealed that the CHOP
intervention showed significant improvements in the PEF (p<0.05). Significant differences in improving
PCF could not be found.

The results suggest that the CHOP may increase the activity of the expiratory muscles and the ability
to excrete foreign objects or sputum from the airways immediately after exercise.

Key Words : trunk muscles, exercise, PEF, PCF, PNF

D JREEER  BERREE
Department of Physical Therapy, Hiroshima Posts and Telecommunications Hospital
2) DLIFEBER
Department of Physical Therapy, Tsukuba International University
) ATRUNBY F— g
Department of Physical Therapy, Yachiyo Rehabilitation College
4) W FKE
Department of Physical Therapy, Konan Women's University
5) EARFERET
School of Physical Therapy, Faculty of Health Sciences, Tokyo Metropolitan University

PNF U%—F 10& 1% 20094 3 H
10



JFE

B - (KR ND T4 1 XI5 HERPAR L GHIC 5 % % BN

The immediate effect of exercise for neck and trunk muscles on the strength of forced expiration and coughing

lF C&IT

EHEARO¥EL LT, & LMD FEDR
[EEIFRE ST DK R0, PR - Bk FEERED K T
REMBTEND, W - HE FHEEDOK Nz
IR EFEOHRICIE, WAL L. AR
B OWE DR EE & 750 FREEME AT R 2 FEAE
L. THICEHVKZRERLENEEE
Pizl7mwv, MM SIE, ADL HiZE DK FIC
XoT, BHPKE—7 TJu—NEREICEK R
Lice U, EFEPE RIS WEEEOMK T
L S S 1 2 R AZICIBITE B, ™
HOETFICDAENRsEERELTVE Y, &
EAICR AL 7z B OB IS I, 58 W L R
R, HNESKHDHW S N B D, I EBE T
& BRI DAL T, 58RO LD R #E & 7%
ZHED—DE LTHITFLNTWVS Y,

—75. BN A%, EEEEL VD
mb & & BITEY OREH SO A R E LTV
HEBI & REBRT B o MRS I3RS BE 59
BT D, EEBEIRSE T OO
TEEIEDS . B DR H oIS & B e N
LTWABAEEENEZ BN S,

B - AR EHlcHT 2 704Xk L
T. FEEZAEMREHEELEOFa v ey
)8 % — > (Chopping pattern : CHOP) % ¥,
IR A B O R b2z H & LT,
XEES O Ja i 3#E B (Neck Flexion :NF) 7% & k4
BEDONH %, CHOP &l i DIERHRMER
Z— [AlfiE7z S FEE S 2 — 20 [\
TeZ 5 LEbiRsrfidh/ N2 — 2 ZHAEabE
TtV &R DR OTEE 2 2 5 IR
HMEETWHWEDT, BROEMFZEICEIS
AEnz¥, NF IZHEFREEICH T % M
M L TitTbN s Shaker £ & & [F—DEH)
T®H %, Shaker i1, BEALHOBARE
REF LR OM KNI XS RESE LA
L. TNICKZMWHBIER . & DICHREY 2R
W BB ENEENTVWE Y, LA Lk
M, TNEOHES - KoL 7Y 14X
ML R NSRS B 2 B BITER A 75 s 2
DVTIFHIIRE L TR,

A0 PR B R P S & U CRTEAT
ENL MRAEEE R E LIl O,
el IR =1l i 7 0D o0f S 2 B L 72 & 3D B T
e RBFEIC BT A AR
iy OO WS 3 7 I D fR AR & L TRIA L
2o

AWFROHE, HHER - KBRFHOT 75
A R INES SRS O i KPS E (Peak
Expiratory Flow : PEF) & | [l 52 HY 5 K % R
DI (Peak Cough Flow @ PCF) 125 A
% B3 o Bz LLig U BAER - RO T
YT A XD, BB KT HEE I RIET
HIRFI B3I 2 RET T 5 2 TH %,

HiE
(X&)

W&E, HEEE R SN, SN
ML AR IR B D BEEN R, ABids K U4 k&
H., BMES K, KESHED 10K E Lz, F
i £ YRR S (EIP) 13 77.2£9.9 (62-
91) i%. FHHE + EUEF2= (HPH) &
155.4+6.7 (148-165) cm. “FI{RE + fHHE
{7 (#ipH) 1% 59.2+5.3 (50-67) kg TH -
Too MEROZWIHIE . EEBE S LA E 2 .
912 MHEEBE T 1 F. KRS EEE 1
Bl Ao B EERE 1 BL SEEAREASE 1 I,
oA SR A B A N AR RO 1 1], o ) If B
FEFrRIE 1B, N ZE 1], BRI O A
EI1HPITH-oTe BB, MBICITHLEMNED
WZEDBE 2@ L, SOREZE,

(NABE)

ETONGIC, CHOP . NF. %# (REST)
D 3 FEEDON A2 TAEABIC T > T,

CHOP &, — D/ & — > DA TP
ZATWEND 23 O IEEINGEZ T Y
Tzo ERIETENGERIIC 10 R D RFEZ B0 il
3ETOITVN Ty hEL, 1| pHEOKEZ
XA, 28y FEBLE (K 1-a),

NF (& F¥ % R D0 % & 5 I3k 7% i
Hi LB 22 L ¥, R T ZITVWA
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M5 2-3 O IEEINGE 21T Te, FRIEME
INfEMIC 10 P OMEZEH T, 6 [TV 1wy
Fel., 1 plOREZIZEH, 21y bHE
L7z (X 1-b),

REST (. i85 LT 37
FEEEZ (K10,
CHOP  NFiZ., 1 %Dt S ¥ A MK BH
B ER TR E THAE L, R TH
BabrUlcte, EHCHL TR B,
e, WHEERL, SNMARBIE S5 2L ED
Mkazdr. BRENETDIHET 5 X TR
HREEBEZT,

7 [ D 22w AL 2

(PEF & PCF iil%E)

T ABAUERT & %/t A%< PEF & PCF % Jil5E
L (K2),

WEIWKWE TN T2 AARAIZICE—=T T
O—XA—% (7YYL AEDTD =7 X,
ASSESS) Z# A R L— ka7 Z—THH LH#E

X

x| 2 PEF & PCF UDYEUE%E
WROMEL BFEZE > XD ICEHmICY AT
TEAE SRR L, ARSI DRARES M
X (PEF) & BAWS %D EKMEZ (PCF)
ZZi1b¥ T,

AL,

HERALE B E U, BIEICHA L 1A
DA ROEEBICEELOEEZSECK
T 2 AARRY 2B35 S ¥z, PEF O
ﬁ@ RAV S TClEFEmARKETD

. RNT, RKBON TSI R 2
ﬁbﬁKOMF®ME@vx7%%ftii
RARKZITOE., —ER AR Z R
ek (=0 ORI K b RAE IO
B O 21T Tz,

PEF & PCF OHIZEIX, ZHZN 3 [EFTL,
KAl 72 BRI A I W Tz,

(R AE)

T AR &2/ A% D PEF 35 X U PCF & E
ERAICRAL, BENMAI K B2 bREEH
L7z,

L{LH %) =
(MAORERE - MAFOREE+ WARORER X 100

KA AIC & % PEF & PCFIC B % 5h B2
IKDOWT, FoN/BbRK2MHHL, AL
ﬁk%ﬁl&bk BOIKLDOKRW Tl E

DA ZIToTee BREZBDIEGE
Scheffe @ /574 T 2 EHLEME 217 > T2,

TE. Mt EA BUKHEIE 5% Kl & L,

5 R

AR $ & TS A% D PEF & PCF D1
il = fFEHERR A2 2 K 1 1T/R'S, PCF (% PEF {i
LI UK E 2R L, AR E SN A%

(a) Chopping pattern : CHOP

(b) Neck Flexion : NF
FavEYTIRE—2D TEZE F ORI T LT R
AT 2-3 FOREERIE 2-3 WOl I
K1 SN AHGE

(c) %% @ REST
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H » ARERATAND I U o ADES IR & IR 5 3 B BIRERHER

£ 1 NARTBIUTENAKLD PEF & PCF O FIIfE + f5HERE

PEF (L/min) PCF (L/min)
AR  218.5%25.0 301.5+22.7
CHOP  275.5+26.4 313+24.1
NF 235+26.8 307427.9
REST 250+30.4 315.5+29.6

2 TORGITH LT AFGC PEF & PCE DHIEZTT> 7 T AT
2TONMHRICH L. CHOP. NF. REST O 3 fEEHON A% A
ICHEMEL ., S AMLIC PEF & PCE O#llE%#1T7-> 72 (CHOP, NF.
REST),

£2 ANENAZERNE LT D IR L DR —IhdiE /Ui

EBHER REFHFM

JFE

BBHE F¥FEAH FlE PlE

@A 15180.25 1686.69 7.66  0.00%

Tt A 2881.91 1440.95 6.54 0.01%
mEFE 3964.42 18.00 220.25

(*: p< 0.05)

DETRKREHRZNIRD SN > Tz, PEF
EPCRICHT HENMADMBDEICDNTD
I DFE R, PEFIC DWW T I&, NF 35 X U REST
C#g L, CHOP TH EGZLFEDHEINZ R
Wiz (p<0.05) (F2), LML, PCFIicDW
TENABTHERERZ IR N Mo, £
B ERE OSSR, PEF @ CHOP & NF fi.

CHOP & REST M CTHEZEZZ DTz (p<0.05)
(X3,

EE

ABFZETIE, PEF Z{LRIC BV TN AR
THREENRD BN, PCF ZLRICHL
TRNMABTHEERRD Db o I

(o)
60

CHOP NF

REST
(*: p<0.05)

3 PEF Z{LRIC X 58T ADFNRDADHLE
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Tzo BIMMGEED NS OFREDTEENED
&, MREANE, EENEZENES S, 8
M7z X 5% E SN HEREI N
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The effects of PNF approach on abdominal muscle activity measured by ultrasonography.

zE BT 2z $r B sk
Yoko Abiko Teppei Abiko Ryota Shimamura

Aul BEIRY Bl g ®

Masahiro Maruyama

WilE e ?

Keiichirou Shindo Sumikazu Akiyama

EE  PNFEOEBE RIS 27 7O —F B EMEC MIF T AR Uiz, S5
BNBME 9% CEEFERT £SD : 27.2456 %) THoTzo N THIE FRIOSRERT . NHERHT.
FE R O 2 7 S I R e E 2 O CREI U Tz SREEN DR (C). BBRTTZE E 50
B’ - e (PA. BEFERTGE LM S OIS - [EfE (SA)., BICEEZOE Tz (SW) Zif@El
LT, 3ty b5 A LICH T Ules METE S FRER TOE—FC N L—rehd & 2 8 i 21700,
Tukey D2 H FEBHRE 2 FHV 2o

RO ALRERNT. ISR, BERERIICISWV T PAIZZOMOD T R TOEICH L, ARICKETEER
U7z BEREFRICIBUWT PA, SA THEICKEREZ /R LI, 2D &IcX D, PNF OFEFHMN ALK
DR DLE IS L TN BB OIEEI 23 T ENHKD EEZ %,

F—7— 1 PNF, @EMBNEEE, M. SR AR

Abstract : The purpose of this study was to consider abdominal muscle activity during PNF approach
from scapula and pelvis at sitting position. For measuring local muscle, transversus abdominis, we used
ultrasonography. Nine male subjects (mean age: 27.2 £ 5.6 years old) were measured for the muscle
thickness of the external oblique, internal oblique and transversus abdominis. We measured the
thickness during subjects held their sitting position without resistance (C), against PNF resistance with
approximation from scapula (SA) and pelvis (PA) and weight resistance from shoulder (SW). One-way
ANOVA with post hoc comparisons (Tukey) was used for analysis. Results demonstrated that external
oblique, internal oblique and transversus abdominis showed significant increase of muscle thickness
with PA among all tasks. Transversus abdominis showed significant increase with PA and SA. PNF
approach, PA and SA, facilitated transverses abdominis activation which enhances trunk stability.

Key Words : PNF, ultrasonography, transversus abdominis, pelvis, scapula
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The Influence of Cardiopulmonary by the lower trunk patterns of the PNF

BB RV EE N Mol ffif >
Osamu Hasegawa Hisanori Yuminaga Sumikazu Akiyama

EE  PNF EfEHRFIC I 2 FERIEERIGENDFBIC OW TR Lz, WRIIHEREHE 21 %L L. Eik
FEF BT TREAIANO AR 2 —> (LTF) &%l 7z, Ehiigkibid, B2 5% T LTF
EITO60 (WEHRLTE) &, W% LAEMS LTF 211560 (WA LTE) & Uz, sHlliZ 231 1o
A—R—CMEFZMER L., 2R, WEALTF %, PR LTF &I TR o7z, MatEE . AiikgEEE
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LTF %D % VC, ERV, PFR /., ZEHFICHANEEICH ALz (P<0.05), WEH LTF 2O IIED
RIVEERRAC ERTHEREICHE AL (P<0.05), PR LTF O E I3 25 & [AfREE TH > 7z, DP
. ZEIRHCT LNV E R LTF BB LTF e A RIS Lz (P<0.05) SRIOER T, fEiEshR
IC K DRI OUNAES R 2 S T &N D IREDRIR L L THIE TH % L E 2, BRI ES)
A REZ [ &8 2 rlfetEz mg Lz,

F—T—F PNF. WEAH, PR A8 1 A—&—_ JLifikERE

Abstract : The purpose of this study is examine the influence of cardiopulmonary response by the
during the PNF approach. Objects were 21 healthy people. The objects was executed the lower trunk
flexion pattern (LTFP) to the left side of all objects in the supine position on the bed. Author performed
to different PNF patterns wither one with instruction objects to exhale during LTFP (expiration LTFP),
and one with instruction objects holding breath during LTFP (holding breath LTFP). It was measured
it with spirometer and a sphygmomanometer at the after rest, and the holding breath LTFP and the
expiration LTFP.

The parameter was used that there were %VC, IRV, ERV and PFR to investigate function of the lungs and
it was an average of the blood pressure and a double product on the function of the pulmonary. As for
the result concerning about the function of the pulmonary, there were admitted to significantly
increased that %VC, ERV and PFR of after the expiration LTFP compared with the rest (P<0.05). As for
the result concerning about the cardiac function, only the average blood pressure of holding breath
LTFP was admitted significantly increased that compared with the rest (P<0.05). The result concerning
the expiration LTFP was little better than the rest. The double product of after the expiration LTFP and
holding breath LTFP was admitted significantly increased that compared with the rest (P<0.05). It was
suggested that performed expiration LTFP was useful to increasing the efficiency of the expiratory
muscles contraction.

Key Words : PNF, spirometer, expiration, holding breath, cardiopulmonary

(I C&iIc] (Proprioceptive Neuromuscular Facilitation : PNF)
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The effect of PNF techniques with replication
for the joint position sense in patients undergoing knee arthroplasty

[EESE g i ? s AET?
Hidetaka Furuya Takashi Ito Kumiko Sumiya
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Shingo Tomoshige Tomoya Tanaka
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Abstract : The purpose of this study was to investigate the effects of PNF techniques with replication
the joint position sense in patients undergoing knee arthroplasty. nineteen participants who had
undergone knee arthroplasty were randomly assigned to the PNF group or the active movement group.
The PNF group was performed replication techniques with PNF patterns of flexion-adduction-external
rotation with knee extension in sitting position. And both groups repeated the pattern five times. The
active movement group was performed active exercise of knee extension. Both groups were measured
knee joint position sense in sitting position before and after the each intervention. The PNF group has
significantly improved the average of the errors angle from the set angle knee joint flexion45° before
and after the intervention, but the active movement group showed no improvement. This study suggests
that PNF techniques with replication are an effective treatment that can help to improve the joint sense
of knee joint.

Key Words : replication, joint position sense, knee arthroplasty
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The effect of pelvic anterior elevation influence to pelvic tilt
in the sitting position during lateral reaching
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Abstract : The purpose of this study was to examine how pelvic anterior elevation influences pelvic tilt
in a lateral reaching task in the sitting position. Nine healthy subjects were divided into two groups at
random. Group1 (n=5) received a resistive static contraction using the Proprioceptive Neuromuscular
Facilitation (PNF) pattern for pelvic anterior elevation (AE) .Group 2 (n=4) received a repetition
of a reaching task (CONT) .The results of a Welch's T test showed significant differences between the
AE group and CONT group at the pelvic tilt angle (p<0.05) . Pelvic anterior elevation may be effective
for increasing the flexibility of lower trunk.

Key Word : lateral reach , pelvic tilt, anterior elevation
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The effect of pelvic anterior elevation influence to pelvic tilt in the sitting position during lateral reaching
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The effect of pelvic anterior elevation influence to pelvic tilt in the sitting position during lateral reaching
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For researching an irradiation with the end position of PNF patterns.

Wi £ R Y

Keiji Umehara Masaru Narita

T & Rl eE?
Hiroyuki Yoshikawa Mituhiko Takahashi
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Abstract : The objective of this paper is to verify an irradiation of holding at the end position by upper
extremity and lower extremity patterns of the proprioceptive neuromuscular facilitation (PNF). Subjects
were nine healthy males. Replication, end-range- hold in the upper or lower extremities for each of the
patterns was performed for 7 minutes in a supine position. The opposite side external oblique, latissmus
dorsi (LD), biceps brachii (BF), triceps brachii, rectus femoris, biceps femoris with the same side rectus
femoris, biceps femoris in U/E or the same side biceps brachii, triceps brachii in L/E was measured by
surface electromyography. For U/E, flexion-abduction-external rotation pattern was significantly
(P<0.05) different from the extension patterns for BF of the opposite side. For L/E, extension-abduction
pattern was significantly (P<0.05) different from flexion patterns for opposite side LD. In addition,
flexion-adduction pattern was significantly (P<0.05) different from other patterns and extension-
adduction pattern was significantly (P<0.05) different from extension-abduction pattern for BF of the
opposite side. For U/E and L/E, the irradiation did occur in patterns and muscles in regards to extension
side. Although no significant difference was in flections side, this result suggests that if we seek to
strengthen the irradiations, we need to work closely with the subject to increase their activities.

Key words : Irradiation, Surface EMG, PNF pattern, Replication, End-Range-Hold.
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The present state of the Proprioceptive Neuromuscular Facilitation education
of the physical therapy schools
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Sato Hitoshi
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Abstract : The purpose of this research was to investigate the present state of the Proprioceptive
Neuromuscular Facilitation (PNF) lecture by using a questionnaire sent to Japanese physical therapy
(PT) schools. As a result, the school which carried out the PNF lecture was 87.7%. There were some
differences in lecture time and lecture contents between schools. It was found that PNF education was
not the same level between PT schools. Many teachers of the PNF lecture had opinions that it was
difficult to teach it about clinical applications. However, some teachers lectured about clinical
application as an effective PNF educational method. Consequently, in the future, more faculty
development (FD) will be needed for PT education.

Keywords : PNF, education, questionnaire
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