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The immediacy effect of resistive pelvic exercise on the improvement of low back pain
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Abstract : The purpose of this study was to investigate the immediate effects of a resistive sustained
contraction using the Proprioceptive Neuromuscular Facilitation pattern of pelvic posterior
depression (SCPD) as compared to a pelvic posterior tilt exercise (PPT) on the improvement of trunk
flexibility in patients with low back pain.

Eighteen subjects with low back pain were randomly assigned to either the PPT or the SCPD group.
Measurements of the distance from “floor to index finger with trunk flexion” (FFD) were done before
and immediately after treatment to determine the effects of each exercise. The results of a two-way
ANOVA showed a more significant increase in the FFD for the SCPD group than for the PPT group.
This result suggests that there is a possibility of a remote effect from the SCPD technique, which may
trigger a reflex suppression of the lower trunk extensors and facilitate an increase in the excitability
of the trunk flexors.

Key Words : pelvic resistive exercise, low back pain, Proprioceptive Neuromuscular Facilitation (PNF)
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Effect of pelvic exercise on the shifting of the center of gravity laterally to increase weight bearing on
the affected lower extremity in Hemiplegic patients
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Abstract : The purpose of this study was to determine the effect of a resistive sustained contraction
on the ability of five hemiplegic patients (mean age: 74.8 years) to laterally shift to the affected side,
using the Proprioceptive Neuromuscular Facilitation pattern for pelvic posterior depression (SCPD)
in the standing position. A single-subject experimental design was used in this study. A 5-day period
of baseline measurements was taken as phase Al. Phase Al was followed by a 5-day period, phase BI.
Phase Bl was followed by a 5-day period, phase All. Phase All was followed by a 5-day period, phase
BII. In phases Al and All, the subject was treated by facilitating weight bearing to the affected side
by shifting for 10 seconds. In phases BI and BII, the subjects were treated with the SCPD technique
at various intervals. We measured the amount of lateral displacement of the center of gravity, speed
of lateral shifting, and pelvic retraction to evaluate the effect of each phase. The results showed that
the SCPD technique produced more cumulative increments in each parameter as compared with the
shifting exercise.

Key Words : hemiplegia, weight-shift, pelvic posterior depression, PNF
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Effect of pelvic exercise on the shifting of the center of gravity laterally to increase weight bearing on
the affected lower extremity in Hemiplegic patients
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Effects of hold relax and pelvic resistive exercise on the range of motion of
the knee joints in normal young volunteers

AE g5F° ML E=? ¥ kB ®
Tomoko Shiratani Tsuneji Murakami Mitsuo Arai
ik —? BRIV - TARIY Y i H%E® I
Hajime Shimizu Michele Eisemann Shimizu Mayumi Kato Ken Yanagisawa

BB EENT T0—FOONLRA MY ¥ T ANOFHHEE (SS) FHL@F—IL F-UF v F X (HR)
RRmEAM) FH5: RKAETNHNLA MY TR Z2EEM & U, IREEHFEAmICH L TiEfizinx
%, @ HR (PNF E#/ X —2A0D FH: NLAMY VT AMEMT, THME - S5 - Nig/ 2 —
VAN LIRS INA % RUTEHEMNT 70 —F OFBO%A THlOHRETOM LIS (SCPD)
FEAREEHRREOMEBI TS (PROM) ICFIXTRRZ LLERET Ulc, WSS HMHE 35 &, THE
ih 22.5 (20 — 30) M TH %, 35 HZMEFHEA. HRRKEAMFENR, HR PNFEE/2—2%
[ F45RE, SCPD FHRED 4 BHCIE(FRICEIE Uz, R FHGA1D PROM ZEHEHE & L TSERZRD,
BB LDIZOZRBIBANZIT o IR, BTFRETHEEZZRD R (p<05). SFRMDOK
EROLHILBREZIT - FefER, MekFHiE L HR RKEAmFHEEHE (p<.05). MHEFH & SCPD
FHREHE (p<05) ICHEREZBDI, INHDRBRID, BENT T 0—FThH 5 SCPD FHUI MR
FHRELTHEHTH S THEEA RS E Nz,

F—7— K WEHAEE. PNF. R—IVF - VYT v IR BROES#HE)

Abstract : The purpose of this study was to determine the immediate effects of Proprioceptive
Neuromuscular Facilitation (PNF) on the improvement of passive range of motion (PROM) of the
knee joint in normal young volunteers. The exercises consisted of a resistive sustained contraction
using the PNF pattern for pelvic posterior depression (SCPD), Hold Relax using the PNF pattern of
flexion-adduction-external rotation (HR-PNF), Hold Relax in a plane parallel to the sagittal plane (HR-
straight), and sustained stretching (SS). Thirty-five subjects were divided into 4 groups (SCPD, HR-
PNF, HR-straight, and SS). The PROM of the knee joint measured before and after each exercise in the
supine position was used to calculate changes in the PROM of each group and to determine the effect
of each technique. The results of a two-way ANOVA for repeated measurements showed significant
differences in the improvement rate between the groups (p<0.01). The Scheffé post hoc revealed
that both the SCPD and HR-straight groups showed significant improvements as compared to the SS
technique (p<0.05). A significant difference between the SCPD and HR groups could not be found.
The remote facilitating effects of the SCPD technique in the improvement of the PROM of the knee
joint may be an effective indirect therapy procedure, and may be as effective as the HR technique.

Key Words : PNF, Sustained Contraction of Posterior Depression (SCPD), Hold Relax, Range of Motion

1) TERNR SRR 224

Hiroshima College of Rehabilitation
2) [RESRIERFEBRIRBESDIZER

Division of Occupational Therapy, Institute of Health Sciences, Faculty of Medicine, Hiroshima University
3) [RESEE I NEE

Department of Physical Therapy, Hiroshima Teishin Hospital
1) FLIIREKRY

Department of Physical Therapy, Faculty of Health Sciences, Hiroshima Prefectural College of Health Science
5) BAVGERMHRHTHITER

Josai College of Medical Arts and Sciences
6) EAF A

School of Physical Therapy. Faculty of Health Sciences, Tokyo Metropolitan University

PNEUY—F 7%15 200743 A
17



e

fHFICBIT BRIV E - U Ty 7 ATHE FBARTEO ML EIRGEIEGETHH
LAY 2T A RIS RO
Effects of hold relax and pelvic resistive exercise on the range of motion of
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The effects of pelvic resistive exercise on the rising from supine to sitting in Hmiplegia

NSNS S ¥t B ? ME EHZ?
Uehiro Akiko Mitsuo Arai Tuneji Murakami
HP BE? HKIVVTARXIYY il EpE© o e
Yoshimi Tanaka Michele Eisemann Shimizu Mayumi Kato Ken Yanagisawa

BE | WA RS 14 (63 ) NI, BB LTk THloH g TifiuED i
K B EHEIEOETF K (SCPD FH) 2T L, R E LAVD BT ERs I RIE R 52
¥ TN — A FEE ABAB BITHRAE L 7z, A 1 (CERE/KUERIEND & SCPD FHiZMifT LAV HEE
IRTEENANRR 2 M L7 & Uy BT GRIFSUAND) (3 SCPD FHRZME(T L7 & U7z, AJAL B
W%z 4 B O%EM L. BE LAY IFFERNEZE 4. €74 T2ETDOMEL. SHOTEEEE
BHiL7e, 758 1 BEOKHERZER (A1 #1) DIEE LA D BIERT BRI Otz HUEf & U Tl
R LSO EREZ R Ulc, #5R, WERE. & 1 IREYAN B1H) tEE DD
BhERTERFRDEREN B SN, 5 2 BREKENEN (A2 ) THIERTERERASIN L. 25 2 #EgA
1 (B2 W) TIdJEML7zo SCPD FHUC &k v, HEGEE LMD BIENATREL &b, & ENDEE
ATER R OERFRNRAE 5N,

F—0U— R RRE, EE LA BERTERFRE. PNF, SCPD

Abstract : The purpose of this study was to determine how resistive sustained contractions using the
Proprioceptive Neuromuscular Facilitation pattern for pelvic posterior depression (SCPD) influences
the ability of rising from supine to sitting for a hemiplegic patient (age: 63 years). A single-subject
experimental design was used. A 4-day period of baseline measurements was taken four times in a
week at various intervals in phase Al. Phase Al was followed by a 4-day period, phase Bl. Phase BI
was followed by a 4-day period, phase AIl. Phase AIl was followed by a 4-day period, phase BII. In
phases Al and All, the subjects repeated ADL exercises of rising from supine to sitting. In phases BI
and BII, the subjects were treated with the SCPD technique at various intervals. The measurement
of the amount of time required to rise from supine to sitting was used to evaluate the effect of each
phase. We found that, as compared to the ADL exercise, the SCPD technique had cumulative effects
for the reduction of the amount of time required to rise from supine to sitting.

Key Words : hemiplegia, rising from supine to sitting, PNF, SCPD
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Effect of Soleus H-Wave amplitude on PNF low-extremity patterns movement

AR =R HE Y 1=
koji Ishikuro Yutaka Tokuda Hiroshi Kawai
b gas" BT 3 (MD) " Wi & (PhD)®
Tosiharu Sinde Isao Matusita Ken Yanagisawa

EE . AMFETIE—HITID PNF 32— ic K 23 EE I#dhAD, IS EE) = 2 —o > D)
MICE X 3BT 2 BNT Ml 7 A X D FRGEXKO H ERIBIC K 2MBL B Ko 1
FHiEE, 12 405 5%E % Cont B (GEEAMIT 5 7MDLHER) . Active Bf GEEAL TR « iR BEE i th —
HEFEED)ES)) . PNF # (BORdhfHEBZES TR O - Wiz - ME—BE - V5 - WiE/ 2 —
YEHEATHEE) O 3 BICEESICOT. MANBICERDEMERBICX Dl 5 AHH 5 H HiR
TEERIE Uz, FIESRAEE. F56E | msec DMERHZ | Hz OB THMELRN 1. 5&& L. BERH
SIEBMER2BREMCBERIB LU, BFE. 16 HOMEEEUREZB ko, Bbniz HiliR
TEZERIT, —TTERBEL O & BEILBREICE D HEHRR 2 B TRV ERER 5% K2 A ki
Y LT, ZOHEE, PNF B3 Cont B & Active BHC AN H HRIERARICET E RS T LA MR E N,
ZOMREMZENGER L UTRERMBRY - IR OO 2 BRASHEFEHRLE LTERALEC
EhHER S e,

F—7— K IPNF, Hif. XXPEMERS. bk

Abstract : By this research, PNF patterns movement on Low Extremity performed search by
induction electromyogram H wave amplitude for the purpose which verifies the influence on a
motor neuron of opposite side soleus.

We divided 12 candidates into 3 groups of Cont group (a rest of five minutes in the supine position.),
Active group (low-extremity active shuttle movement in supine position), and PNF group (PNF
pattern active shuttle movement with knee flexion and extension in supine position) at random,
and measured the opposite side soleus H wave amplitude in before and after movement.Stimulus
conditions were 1Hz in frequency about the rectangle wave of self-sustaining 1msec, made intensity
about 1.5 times and carried out the electric stimulus of the tibial nerve percutaneously from the
hollow of knee.The obtained waveform was performed 16 addition average processings.

The amplitude rate of change was performed statistics processing by unitary arrangement
distribution analysis and multiplex comparison official approval, and made the significant level less
than 5% of rates of danger.

Consequently, the PNF group reduced H wave amplitude intentionally compared with Cont group and
Active group. As this nerve physiological factor, Synergy effect by two factors of Crossed Extension
Reflex and the relaxation after contraction were able to be considered.

Keywords : PNF, H-Reflex, Crossed Extension Reflex, Relaxation
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Effect of Soleus H -Wave amplitude on PNF low-extremity patterns movement
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Effect of Soleus H -Wave amplitude on PNF low-extremity patterns movement
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The effect of pelvic anterior elevation influence to pelvic rotation of
initial contact in opposite side during walking
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Tomoko Kimura
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Takashi Nishimori
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Osamu Hasegawa

HE  BERABETRZNGL L, HTROBREEGERICOVT, BEZAEMEHIRETH
(PNF) OFHEFIT% L (PAE) & — Nl (G A) LEMER (4 B) D2 BEOLEET-
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PAE Effliic & % BITHR OB REEEHNDOHEZ R Lz, ThThORMICEWT, KN 5
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Abstract : The purpose of this study is to examine the influence of proprioceptive neuromuscular
facilitation (PNF) technique on pelvic rotation during walking. 2 trials were conducted using 7 healthy
adult males, on the right side. Trial A: Walking before the pelvic anterior elevation (PAE) pattern of
PNF execution. Trial B: Conducted immediately after the execution PAE. The pelvic rotation angle in
the left initial contact is calculated by the use of the 3 dimensional operation analysis devices. The
influence on the pelvic rotation conversion period before and after PAE.

The difference from the left initial contact, to the beginning of the pelvic external rotation, (opposite
side is anterior rotation), of each trials, was calculated and compared. Therefore, trial B, showed the
significant shortens from trial A (p<0.05).

That is, in walking that executed PAE, it was thought that the pelvis began the external rotation at
once, after the initial contact of the left limb, and, on the right limb change over to the swing phase at
the early stage.

It was concluded that PAE was a useful means, as an approach to an excessive posterior rotation of
the pelvis, as a clinical application.

Key Words : PNF, pelvic anterior elevation, pelvic rotation, walking
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The effect of pelvic anterior elevation influence to pelvic rotation of
initial contact in opposite side during walking

DR - Sk » NiE/SZ—2%, BRO®%A
THIRZ—rhifTEND, £, HEHIC
B3 TEMANDOIRO L ZRITEMNT,
ThEORith « Mg - g2 —2, B#O
AiAEEMBEITENS,

PNF DE~ZDNR2—2% TEE] & UTHR
ZEBE. TORVARZAAETITHNYS
E. BHE T ZEM PR T S aEHRD H
5, XOENEREZGSHITIE,. BEEN
HHOLSHEB LD, FNEFNOERICK
BolenRa—aBIRL, ZTOERT N
= XD BUENDHEE R ITHRT
ZRENDH D, BERNEHE LT, BITEE
X9 % PNF7 Fa—Fid, BT A7
DEMICBIBADALEZEZZNDN
2—rrREMBL, @B TORICHFENZE DL
BTETVOVIRMEANER EEZ S, L
ML, TNEFTOPNF7 Fa—F Tk, &
MLIEVBZEHCLICEDZ, BHICEE
NBZBRICABG IR Z2—VEEIRT B L
BE2VH, ThHERICRELIZVEEICH
ELTwah eV RIEE VRV,

HBITH A7 IVDEMICBNT, £ET 3
PNF 82—, B@Llz0B2icHF593
MEWVSBEERTTS =i, BITH D5 #
P ERTACENEELRFTHIEE
A B, HITRICE T 5 EHETNIE, BOBD)
MOIRIVF—HEZR/NBICHA 37
EMERmEIC AR THEBHOAmMEIEHRL TV
BZCTERNREINTE Y, BREHICER
THEBIKZVWEEZS,

ZCTEHEE LG, BER MO &S iz iR
REHICEBE L, PNFBBAI A L2 —V
(Pelvic Anterior Elevation : PAE) %#Z#id %
C & T, HITROMH GIRD & E e
BOZICDWT., 3RTEEmTiE %2R
WTHRETZ2HZENE LT

MR EHE

1. MRA\

AMEOBEZ +ICHHL, AEEZET
A BET G E Uic, RREFOFE
PIERIE 273 £ 32 (24 ~ 32) k. FHE
B3 1733+ 25 (171 ~ 178) on, Y&
R 3660 % 5.2(605~755) ke TdH - 7z,

2. RBHER

1) REFRHG

PAE & £ i 3 5 il & 5= 1 A. PAE i 1%
EERUHBETBR2%MEL. TNTNORMN
T T BT EIEWE 0 B 8 ] i # 3 & AT L 7,
PAE #jilild. 41 VA +S5 7 Z—D+ 7 xisH
BZFIE—ENMTo . MHREFE. X K
FicEMEA I D, PAEDEEA L I
HOWBBIKBX, GHEHICHLTIS
[ F it L 7,

2) HITHRH
HEFEEZARRBE L, FRMHALBICA T
0/ —LICT 100bpm DV X LBz &
bEBITIE, B, MR\, Ho5hH
CLHAPO/—LDY XLIE—HTEZ LS
WCHEBR EEBITLTELL, HREHTFH
WKIEIS T 52 X THIN ZITDE 2, £/, X
b/ —L0Y) XALITERANEDLRWVIEAE
F—2hHHIBRL. BURKBEEZEML =,
3) EFARESLUT—su0E
FIRNWET L A AT (Victor #L 8, GR-
DV500) % 4 B L. mi{§5o i 2 itk
#3m. EAK15mE L, FOMEDHTE
HOBIT T+ — L2 LI, BROIHEZ
WHikic L 5257120, EGOKIEETELEOR
AR LN DORH~—h— (EEH2
m) DN—RAFHZ@I T —TICTHFL
- (R D, MEINEEFTLHENIS, %
e oMb SRR ETEZ
Diiiitg 15 A DORE R OBEEMZ, 3 NIL
)y F f% #7 3% /8 Frame-Dias I (DKH #£%4) %
Ao, BRAXTEHNRBRILTT Y24

PNFUH—F 7#1%5 200743 H

34



[

PNF FHai/5% 2 3 20— VBT o ot S I I o4 il 1ol eI 4 7 % 53
The effect of pelvic anterior elevation influence to pelvic rotation of
initial contact in opposite side during walking
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The influence of Replication on knee joint kinesthetic sense
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Takashi Ito Toshiaki Saito
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Abstract : The purpose of this study was to investigation the influence on joint kinesthetic sense
by the proprioceptive neuromuscular facilitation (PNF) techniques with replication. Eighteen
healthy subjects were randomly assigned to the PNF group and the active movement group. Both
the PNF group and the active movement group performed measurement and approach on knee joint
kinesthetic sense in the sitting position. The PNF group performed replication techniques at PNF
patterns of flexion-adduction-external rotation with knee extension in sitting repeated a pattern of
exercises five times. The active movement group performed knee extension exercises five consecutive
times. The results of a paired t-test analysis showed statistically significant improvement average of
the error in both the PNF group and the active movement group. The results of a non paired t-test
analysis showed statistically significant improvement its error of the PNF group versus the active
movement group. The results of the study suggest that PNF techniques with the replication are an
efficacious treatment option that can help to improvement of knee joint kinesthetic sense.

Key Words : Replication, joint kinesthetic sense, proprioceptive neuromuscular facilitation
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The remote effects of the isometric resistance exercise for PNF upper extremity pattern
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Abstract : The purpose of this study was to clarify the remote effect of proprioceptive neuromuscular
facilitation (PNF). We studied the opposite left lower extremity in performing the isometric resistance
exercise at the start, the middle and the final positions of right upper extremity PNF flexion-
abduction-external rotation pattern (PNF group: PNFG), and shoulder flexion movement (shoulder
flexion group: SFG). Subjects were 20 right-handed healthy men (age, 20.9 % 1.1 years). The Hand-
Held-Dynamometer was attached to the left heel. The force of left lower extremity by the resistance
exercise in PNFG were 4.36 £ 4.32kgf, 6.08 * 4.10kgf, 9.84 *+ 4.76kgf at the start, the middle and
the final positions respectively. In the same way, the force of left lower extremity by the resistance
exercise in SFG were 0.67 £ 1.21kgf, 2.51 * 3.17kgf, 7.86 + 3.62kgf at the start, the middle and
the final positions respectively. In both groups, the resistance exercise to the final position of right
upper extremity as for the force of left extremity was highest (p<0.05). In upper extremity the start
and the middle positions, by statistical analysis both groups difference was significant, but the final
position, both groups difference was no significant. The ratios of the left lower extremity maximum
voluntary isometric contraction of PNFG were 26.0%MVC, 36.3%MVC, and 58.7%MVC at the start,
the middle and the final positions respectively. The flexion movement of one side upper extremity
occurred continuing movement to trunk and lower extremities. And, the isometric resistance exercise
of one side upper extremity occurred irradiation to the opposite lower extremity. Therefore, it can
propose using PNF as remote approach from the one side upper extremity to the opposite lower
extremity.

Keywords : PNF approach, indirect approach, remote effects
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Effects of resistive exercise of shoulder joint on the ROM of
hip joint on their supine position

LN A i B E A S
Kenzou Nisiura Mitsuo Arai Eiichi Shigematsu
we @Y WKIY b TARIY?
Ken Ynagisawa Michele Eisemann Shimizu

BE . HRIMLIC B % B B E EIE R OREETE i 2B E)IE (AROM) IZRIZTHEZR
BEL7z. @%E 15 4. THER 24.1 + 4.1 (21-33) BAENRL Uiz, BREEHEHEORAH IO
¥ 70% . BRERH AR (SESEMEAD. MEAR (RREGD. MEALEAE (RREATERA)
DEFHEND 5 WREOE WL 5 > X LICTHET U, 2 OSBRI & EBEETHREAL (Straight
Leg Raising ; SLR) Ol EaEiI R AROM ZHIE L. Z##Z AROM L DERZ LKLz, T
EBEDBOOMER, FEEIERNL & AROM HIERUOZRERICERENH LN, ZEIER
EOFER, FEEHENERAI BRI LERELNB SN (p < 0.05), AROM i T
&, RXHA SLR (ZEMHI. RN RIRRBAEGRHh D AROM & this LEEENH BNz (p < 0.01). B
HENHES RIS X 55 EHEIKED SLR ZERICHE LT LIic KD NLZA MY VT ZA0O1EEHA
ThaZ ehRmEniz,

F—0— K PNF., #h-WUNEE. ERG

Abstracts : We investigated the immediate effects of a resistive sustained contraction of the shoulder
muscles on the active range of motion (AROM) of the hip joint in 15 healthy people (mean age=24.1).
All subjects underwent 5 seconds of sustained contraction of the shoulder extensors (about 70% of
the maximum contraction) in three different shoulder positions; flexed, extended, and extended with
internal rotation (PNF), in the supine position. Bilateral AROM of hip joint flexion was measured with
the knee both flexed and extended (Straight Leg Raising (SLR)) after a short rest period following
each resistive shoulder exercise to determine the effect of each sustained contraction position. The
results of a two-way ANOVA showed statistically significant differences in AROM hip measurements
{knee flexed and extended) with each sustained contraction of the shoulder. The results showed
that the shoulder PNF position accounted for greater hip AROM increases in comparison to the
shoulder flexed position (p<0.05). The measured SLR hip AROM of the contralateral leg showed a
greater improvement than hip flexion with the knee flexed on either side (p<0.01), and the SLR of
the ipsilateral leg showed a greater improvement than hip flexion with the knee flexed on either
side (p<0.01). These results suggest that there is a possibility for a remote effect from the sustained
contraction of the shoulder PNF position, which may trigger a reflex suppression of the hamstrings
and encourage an increase in reflex excitability of the hip flexors.

Keywords : PNF, sustained contraction, remote effect
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Effects of resistive exercise of shoulder joint on the ROM of
hip joint on their supine position
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Effects of resistive exercise of shoulder joint on the ROM of
hip joint on their supine position
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The effects of resistive pelvic exercise on the rising from supine to
sitting and gait speed in Hemiplegia

mh gz i KB?
Toshiyuki Tanaka Mitsuo Arai
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Abstract : The purpose of this study was to determine how a resistive sustained contraction using
the Proprioceptive Neuromuscular Facilitation pattern for pelvic posterior depression (SCPD)
influences the ability of rising from supine to sitting for five hemiplegic patients. A single-subject
experimental design was used. A 3-day period of baseline measurements was taken in phase AL
Phase Al was followed by a 3-day period, phase BI. Phase BI was followed by a 3-day period, phase AlL
Phase AIl was followed by a 3-day period, phase BII. This program was conducted for four weeks.
In phases Al and All, the subjects were treated by repeated ADL exercises of rising from supine to
sitting. In phases BI and BII, the subjects were treated with the SCPD technique at various intervals.
The amount of time required to rise from supine to sitting and gait speed were calculated to evaluate
the effects of each phase. We found that, as compared to the ADL exercise, the SCPD technique had
more cumulative effects in reducing the amount of time required to sit-up from supine and to walk.

Key Words : hemiplegia, rising from supine to sitting, PNF, SCPD
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The effects of resistive pelvic exercise on the rising from supine to sitting in hemiplegia

dipg #—V wH kB2
Kouichi Nakama Mitsuo Arai
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Abstract : The purpose of this study was to determine how a resistive sustained contraction using the
Proprioceptive Neuromuscular Facilitation pattern for pelvic posterior depression (SCPD) influences
the ability of rising from supine to sitting for hemiplegic patients. A single-subject experimental
design was used for four hemiplegic patients. Following a 7-day period of baseline measurements
(Phase Al), a 7-day period of Phase BI was done, which was then followed by a 7-day period of
Phase All and then a 7-day period of Phase BII. In Phases Al and All, the subjects were treated with
repeated ADL exercises of rising from supine to sitting. In Phases Bl and BII, the subjects were treated
with the SCPD technique at various intervals.

The amount of time required to rise from supine to sitting was measured to determine the effect of
each exercise. The results showed that the SCPD technique was more effective than the ADL exercise
in reducing the amount of time required to sit up from supine.

Key Words : hemiplegia, rising from supine to sitting, PNF, SCPD
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Abstract : The purpose of this study was to compare the cumulative effects of a resistive sustained
contraction using the Proprioceptive Neuromuscular Facilitation pattern for pelvic anterior elevation
(SCAE) with the repetition of a reaching task exercise (RT) for increasing the reaching distance
(DR) towards the affected side with the unaffected upper extremity of hemiplegic patients. The DR
toward the affected side with the unaffected upper extremity in the sitting position was used to
determine the effect of each exercise. Eight subjects with hemiplegia were randomly assigned to
the SCAE or the RT group. Both SCAE and RT were performed regularly two days per week for four
weeks. Measurements of the DR were done before and after each exercise in the first session of each
week. The results of a repeated measure ANOVA indicated that the DR measured both before and
after exercise in the four weeks showed more significant increases in the SCAE group than in the RT
group (p<0.05). These results suggest that the cumulative effect of the SCAE for increasing DR may
increase postural stability and ability to control postural sway.

Key Words : hemiplegia, PNF, sitting position, reaching,
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The effect of movable of pelvic to the lateral reaching in sitting position

HN E=V A xEB? &
Keizo Yoshimura Mitsuo Arai Yutaka Watanabe
WH R hEH P AK &LV
Akinori Makii Hiroyuki Sano Kae Kimura

BE  BROWHMENSEAONS Y —FHEEICRIETHEZRE Lz, NRIIBERABLK 16 %
THoleo NRIZBRAEEHEE (PM-PNFE) 11 BEMBR S £ THo /2. BEOW B
X9 BiEEIE. TEHERIZERZ B2 L ah S BRO%A THIA M & i s % LA mthBhES) (passive
movement with PNF pattern; PM-PNF) %175 7z, PM-PNF BHd iAMRODFG#%IC ) —F R RIE L.
AR 3 I DREFITRICY —F R RIE Ulc. #IROEIE L LT PM-PNF BHEHRTHED Y —F
ERBED S IRFIHT D ) — FIEME R 1 U T 2 KD, NIRBHIARR %OV —F M, S RERTD ) —F I8
MR CT-(EREEL UTROIB LTz, V—FEEMOZ{LEIX PM-PNF B & WIEBHC A RERR
Hi= (p<0.01), PM-PNF BDOE#OmIHEEE (p<0.01) %A THl (p<0.01) DATEHKITIEHAIE
THEEZED, £V —FHEHE ) —FRIOERET T &t floB8h 42 Lica R HRR
FHRBH NI (p<0.05), BROMENESIC X O EHEORIBIMEDHK & i BROBIHED) LEMR
BT B B kD B EETNSE S WAl R S hie,

F—-0—F:&% WHE V-—F PNF

Abstract : The purpose of this study was to examine how passive movement of the pelvis with a
Proprioceptive Neuromuscular Facilitation (PNF) pattern (PM-PNF) influences the lateral reaching
task in a sitting position. Sixteen healthy subjects were divided into two groups at random. Group
1 (n=5) rested for three minutes and served as the control group. Group 2 (n=11) received pelvic
anterior elevation (AE) and posterior depression (PD) PM-PNF with the lumbar spine stabilized.
For the PM-PNF group, measurement of the reaching distance (DR) and active pelvic AE and PD
movements were measured before and after the PM-PNF. For the control group, DR and active pelvic
AE and PD movements were measured before and after resting. The results of a one-way ANOVA
showed significant differences between the PM-PNF group and control group in DR (p<0.01) and
between pre and post PM-PNF in active pelvic AE and PD movements (p<0.01). Significant correlates
were found between the active pelvic DR movement and the range of ipsilateral active pelvic PD
movement and between the DR and the range of contralateral active pelvic AE movement. These
results suggest that PM-PNF may be effective for increasing active movement of the pelvis and spine.

Key Word : Pelvis, movement, reaching, PNF
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The effect of movable of pelvic to the lateral reaching in sitting position
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The effect of movable of pelvic to the lateral reaching in sitting position
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Effects of hold relax and pelvic resistive exercise on the range of
motion of the knee joints in geriatric patients

Wk THRED T s R Z2m m—"
Chiho Shimizu Mitsuo Arai Gouichi Kuroda
ats ANl =D o @Y
Ritsuko Ishibashi Taizo Ishikawa Ken Yanagisawa

B EAEZAMNMETREE (PNF) FHEAMBEEN A B E I & K19 BRI R Z AL L
foo WEHEEIMERIEZHE $ 2 BENFHREBES 10 8 (GRE) ITHL T, PNFFEOTEDTHS
R—=IVFY v I X (HR) LEEEZST THOPREBTORMIEMLIE (SCPD) BRUXEEE L L TiE#
Feierhag (SS) 27 ¥ & LI T o 7, [EBRIHPED B BB H) (AROM) ., thEIRIETRI S (PROM)
ZEMERIRTHIE L. ZNETNOWUERZRDIc. HERE2I[L LIROEL DTV AR
FrofER, SS FH &kl U T HR FH & SCPD F4:A AROM, PROM & b HEEEER L (p
<0.01), LA L. HRFH& SCPD FRTRAETEZZD AN o7z, SCPD FEid. HR FHLFERIC,
w E D BT SR AR SR D IR B T Bl IsiI PR oD 8 1 BIRE I R SR ADVERD B T,

$—0— K PNF, BHHEAFH, F—LRUSy ¥R, BEAH

Abstract : The purpose of this study was to determine the immediate effects of Proprioceptive
Neuromuscular Facilitation (PNF) on the improvement in range of motion (ROM) of the knee
in patients with orthopedic knee joint disabilities. The exercises included a resistive sustained
contraction of the PNF pattern of posterior depression (SCPD), hold relax (HR) and sustained
stretching (SS) techniques. Ten subjects with orthopedic knee joint disabilities received 3 random
sessions of each exercise. The active and passive ROM of the knee joint was evaluated before and
immediately after each exercise in the supine position to calculate the improvement rate in active and
passive ROM as parameters of the effects of each technique.

The results of a two-way ANOVA showed significant differences between the exercises in improving
active and passive ROM (p<0.01). Tukey's post hoc revealed that the SCPD and HR techniques
showed significant improvements in the active and passive ROM as compared with the SS technique
(p<0.01). Significant differences in the improvement of ROM between the SCPD and HR techniques
could not be found. The remote facilitating effects on the knee joint by the SCPD technique may be
an effective indirect approach, and may be as effective as the HR technique, for therapy in patients
with orthopedic knee joint disabilities.

Key Words : PNF, Sustained Contraction of Posterior Depression (SCPD), Hold Relax, Range of Motion
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Effects of hold relax and pelvic resistive exercise on the range of
motion of the knee joints in geriatric patients

FC®HIC

B B E EEEBRENICEEES
AHBELRRFTHD, NTVREN. BiH
FICLHECEESLTH Y., HEEnHiEo%E
BEXOLELEMROIVEMERLE T I-BHIC
EETHB ",

8l £fi °] B K IR i 9" % PNF 7 T —F
LT, BENT To—F e MENT To—
FhH b, MENT S o—Fi&, a8
BOH5HEMICEET TO—FT35H5ETH
%, MENT7 Tao—Fix, TEEEIROH 3
BT 7 <. PR ERNL D 7 B D & 1k 1 UK
KEOAWERELRBSHETHB P, AR
KT, BEMNT7 S o—F L L THE—ILERY
< w 2 A (Hold Relax; HR) F#;, MENT S
O—F L LTEBEREATRHOFEETORH
1k % U %% (Sustained Contraction of Posterior
Depression; SCPD) FHZE R L. $HRDOL
BRGE 21T - 120

BEENT7 7 Ta—FELLTOR—IVEY Sy
7 AEHIE., BB WE R R U2
THIEMIRBEE .. TORMBBEI LB HIET
H3 Y, @EHEEMBRI LI Tanigawa®, B
Y OHE. SHERBRERNKIC LM
XY O|MEH S E. ROM HIRIC K U THEKE
#1538 (Sustained Stretch; SS) FH L L@ L /=
HR FHEOFMENSRENT VS,

Ml 7 To—F & L TOSCPD FHiE.
PNF R 2 —2OEBEZA THOPEETES
X POEHIKCRL THILEIREE S, 7
DB EHETHSB Y, RITWET,
SCPD FHiic X 2 ATRAHT. FHEE. THhHE
¥ LEAKICNT 2AEIENEN N REESNTE
b, BEMEOETUETSZITI I CLIcKkSM
R EBOHRBRBHEN TS ™,

EDX S, SS FHIcHE L /- HR £,
SCPD FEH DA B HIRIC T 25D H
HFXEEThTrs, LML, BEEHRICL
7z HR (E#M7 7o —F) FH & SCPD (J§
M7 7 a—F) F5 00 ReRa i B w] B

BIZXHTHMBDOLBIEHLITHL, F
fo. BmBEEZNRIC U SCPD FHilc k3
REE A SR E T2 MERIREhTH
T,

AWZED HH9E, e B8 6 (b i ] &) i ] (R &
B 2EEmEBEECNT S HRFH (EENT
Ju—F) & SCPD F4 (M#EMN7 Fua—F)
DB R % b L, SCPD FH D &8
Hiod 3 REAEMAEEIEDOFUNEIC OV
TRIET B L TH 3B,

Xt &

PR RERE 2L 9, FREED KV HB
BLEMRABRE L 10 5ZWARNKEL
oo Y E i HFHE(RE (FEF) 13783 £ 85
(65-87) M THoTco MBKEBOMBMII, &
JEALRREENSE 6 %, FEMEERI 2 &, KE
EMEHER 1 5. BEERERER 158 THo 7.
NRBFCRIAROEEZFHALRARER® .

Hi&

HEAMLIC TR#R B K U RIEZROKREE
{E D AROM, PROM ZHR AKRXAEH ZH L
THIZELU, BIEEX. BAUNEY F—T 3
VEZEBXUHABEARZENESD M
Wi RIEEICE LDV TITFo 1z, BIER
A—tEZEXFMTV, 1EZDEFSEX MW
AEAHEZHT, oS EXNHEED 2§
Ao —ADHKRBICH LT 3 DDHAE (SS
FH, HR F#, SCPD FH) Z17-o7z. &#
EREBEERHVTS VA LCEB L, B
iUl & 7213 K O R EhIEHIRR 58 Wl &2 B &
L., BAlCH L THEBERZEML /2,

SS FHiE. H PAAL /ot U T i BB i T
BRI 2 B ABICHADECEVIEE
ICE#E 10 MBI RSMEL. 10 R
MEE R, chE1EYybEL, 5y b
To7 (¥ 1-a),

HR FHi&. HRAAL R0 TR B 6L T
BAUTHENLAANY VT AZHEL AT

PNFUY—F T7T#%#1%5 200743 A8

80



B=IV B U Ty 7 235 KOTHIE 7 RIS 2 88 A
Wi EE B nT BRI 45 S E
Effects of hold relax and pelvic resistive exercise on the range of
motion of the knee joints in geriatric patients

PNF /32— > Tdh % R - Shilis - N HENT
HcE I €A RDOIFUTHIL T 10 BRI
IEPEI A 2 X8, 10 T8/, Th
ZlewhrklL, 5 MMrof (K 1-b),
SCPD FH4id. Bz i U7z BN T,
FHEBEG PO 2—yohiikc 10/
R A L PR 2 X8, 10 POt 48 & & 7.

ChZzlEey bkl 5y bk (A
1-¢)o
HonicT— 2E XA Z 0 TeERE R
B,
e _ LT OROM — il 3% OROM)
0] i OROM

% 100

SCPD T4

(@) SS 4% (b) HR T4 (c)
MR Z2 (R /7 ) INLDRA Y T 2D RS Rl AR — D
AN Ffc (il F—=IFUIv IR rR T T O L L
1 B EDIANL
frat o R

R EhUEERICONT, AL T
B & U7 DR Lo 2a s Zoelic i 55 i #r
Z2fTolz, i, BFEMOWERICDONT
Tukey-Kramer @ % & Wi Mg 217 - Tz £
HkHEE 1% & LTz,

& 1 1E B0 1% o T B BT (R 2 AROM B & U
PROM D% 39 (1),

Fo 1 B HRAENT R OO R 2 T ik
SS F4k HR F4 SCPD F4
AROM PROM AROM PROM AROM PROM

SRIEAT PR | MROEGT MO | MRORAT BRIER | BRIRAT SRR ) DhiEd DRIES | BROERT MMEE
A -23 -22 -22 -20 -25 -16 -2l -13 -25 -18| -5 -18
B -27 27 -24 -22 -27 -17 -24 -15 -28 -18| -6 17
o -16 -14 -14 -10 -25 20 -24 -18 -22 -15 -20  -13
D -20  -23 -19 -20 -23 16 -22 -16 -18 -15 -6 -13
E -15 16 14 15 17 -10 “15 -8 -20 -15 -15 -8
F -13 -10) -1 -9 -12 -8 -10 -5 -12 -8 -11 -5
G -20  -20 -14 -13 -22 -16 -16 -13 -20 -15 -13 -10
H -24 -24 -23 -22 -25 -17 23 -14 -24 -15 -23 -14
I -7 -7 -23 22 -17 -13 =15 -0 17 -12 -14 -9
-25 -2 -16 -15 -23 -17 -21 14 -25 17 -23 -15

(Wi ° )

PNF U¥—F T#1%5 200743 H

81



K=V BV Ty 7 2B L THHRE S TR 2 IR
ARSI B K IE TR
Effects of hold relax and pelvic resistive exercise on the range of
motion of the knee joints in geriatric patients

HR FHi1% F 1) AROM 23 R + FIHEE 21
30.7 + 6.5%. SCPD F % 1% -} AROM & &
RHEHEHEEIZ, 294 + 6.1%. SS FHikF
¥9 AROM i #% % + I HE 3 213 1.8 = 10.2%
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