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The Immediate Effects of symmetric upper limb pattern of PNF for respiratory function in adults

AL Kk EdY g b ? Wi Y
Manabu Nakamura Tatsuya Suenaga Takashi Ito Takumi Yamada

EE | AW, PNF LRI S 2 —> (PNF) DPEIEREIC 5 2 2 BRI RIC DOV T VAR A 2 —
LEiR L, MEES 22 R HNE Uiz, SWHRIZHD DN EMERIREZH 9, _ERICEIE N RHINE
BICHIEDRWEE R 32 % (B 12 %, Mt 20 %) & Ule, FEER MR ) 1% 24.9 (3.4)
BTHoTze WEREZPNFEE, SIVANZAZ—RE, a2 Fa—)UEED 3 BHCHT . &AM AFMRICILE.
IRfA. vz (SVC:VC. % VC, TV & &), BhtEhiEE (FVC) DRESB K U ERAML] « WAk
W (PEmax * PImax) ZHIiE L7ze BHONMATTIEICDOWTIVIANZAZ =T VAR Z—1E 12 A
1+w k. PNF Bfl& PNF Ra—UN—)L6 A X2ty b, T ba—) VL 5 0 RZEVEE L
7zo PNF A0 — VU /N\—t)VIIMHE « Wil « W2 — 22 732 —2 b Uiz, MBI AR
D 3 B OZALHRITH U—Tti & T 2170 BREZRD %6 Tukey D HHIHOE 217>
Teo HEZZRDIEHAMOLT 27 FY A X (ES) L:RDTz, —THBED B OMEEI D, A
At DZ(LRIZ— AR (TV) & PEmax IC BV THEANALNTZ (p<0.05), Tukey DZE LG
BOEDRERKL O, TVIZaY b a—)URHIH LTIV A Z—RE, PNFREEE & HRICHIIN L7z (p<0.05,
ES = 1.4, 1.7)o PEmax Clda > b a— LEHCH LT PNFBEDEEICHEIN LUz (p<0.05, ES = 1.6),
TV (&3 IVAN A X — PNF WAHCBWTEINZ /R, & ZTTHET % 2 EAVRBE NIz, PNF BTl
PEmax DI L., #7832 —2 (ERHE - NEE - e/ S X2 —>2) 1T K 2 5@ SUH A\ O e @ A
HBHEHE LT,

F—T—F DRREE. VAR A R EAEZAEMREIGOEE (PNF), BRI AP FRE S 2 —

Abstract : The purpose of this study was to determine the immediate effect of the symmetric upper
limbs pattern of the Proprioceptive Neuromuscular Facilitation (PNF) approach compare with
Silvester's technique. The subjects were thirty two healthy adults volunteers (mean age 24.9+3.4).The
subjects were divided into 3 groups (PNF, silvester's techineque and control). The Blood pressure and
Heart rate,SVC,FVC,PEmax,PImax were measured with before and after each intervention. The results
of a one way ANOVA showed significant the rate of change of Tidal volume, PEmax. The Tukey's post
hoc showed that PNF group improved in the rate of change of intervention before and after of PEmax
significantly from control group, and in silvester's technique group, PNF group, a rate of change
improved about Tidal volume significantly from control group. The results showed that the symmetric
upper limbs pattern of PNF approach increased the activity of the expiratoty muscles, when it
synchronized with respiration.

Key Word : Respiratory function, Silvester's technique, Proprioceptive Neuromuscular Facilitation
(PNF)
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The Immediate Effects of symmetric upper limb pattern of PNF for respiratory function in adults
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ERV(L) 1.3+0.45 1.24+0.45 1.07%=0.43 1.05%+0.41 1.14%+0.59 1.22+0.46
IRV (L) 1.51%0.53 1.66+=0.5 1.31%=0.49 1.31+0.41 1.57+0.48 1.54+0.46
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PEmax -9.8+13.0 -0.2+194 105141
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The effects of static contraction facilitation techniques using a Proprioceptive Neuromuscular
Facilitation pattern in the mid-range of pelvic motion on gait in stroke hemiplegia
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Abstract : Background: A resistive movement using a Proprioceptive Neuromuscular Facilitation (PNF)
pattern for pelvic motion posterior depression (PD) and anterior elevation (AE) in side-lying position has
been shown to increase gait ability. However, the effect on gait of a resistive static contraction using a
PNF pattern in the mid-range pelvic motion of PD ( SCPD) and AE (SCAE) with the subject in the side
lying on the affected side is not clear.Aim: The purpose of this study was to determine the effects of
pelvic SCPD and SCAE on gait speed. Design: Randomized design. Methods: Fifteen stroke subjects
(mean age=62.2 years, SD=11.1) were randomly assigned to the SCPD group, SCAE group, or repeated
gait exercise group. The percentage change in gait-time for before and after each exercise was
calculated. Results: The 10 m gait-time (ICC(1,1)=0.99), a highly reliable measure, was recorded before
and after each exercise. The result of a one-way ANOVA calculated between the groups using the
percentage change in gait-time variances showed a significant difference between the groups
(p<0.05).The Sheff post hoc revealed that the SCAE group showed a significant improvement as
compared to the repeated gait exercise group (p<0.05). Conclusion: These results suggest that SCAE
may have immediate effects for increasing gait speed.
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The effects of static contraction facilitation techniques using a Proprioceptive Neuromuscular
Facilitation pattern in the mid-range of pelvic motion on gait in stroke hemiplegia
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The effects of a resistive static contraction facilitation technique using a Proprioceptive
Neuromuscular Facilitation pattern in mid-range pelvic motion on gait in stroke hemiplegia
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Abstract : Background: A resistive movement using a Proprioceptive Neuromuscular Facilitation (PNF)
pattern for pelvic posterior depression and anterior elevation (AE) in the side-lying position has been
shown to increase gait ability. However, the effect on gait of a resistive static contraction using a PNF
pattern in the mid-range pelvic motion of posterior elevation (SCPE) and AE (SCAE) with the subject in
side lying on the affected side is not clear. Aim: The purpose of this study was to investigate the effects
of SCPE and SCAE on gait speed. Design: Randomized design. Methods: Sixteen subjects with stroke
hemiplegia (mean age=62.2years, SD=10.8) were randomly assigned to the SCPE group, SCAE group,
or repeated gait exercise group. The 10m gait-time (ICC(1,1)=0.99), a highly reliable measure, was
recorded before and after each exercise. The percentage change in gait-time for before and after each
exercise was calculated. Results: The result of a one-way ANOVA calculated between groups using the
percentage change in gait-time variances showed a significant difference between the groups
(p<0.05).The Sheffe post hoc revealed that the SCPE and SCAE groups showed significant improvement
as compared to the repeated gait exercise group (p<0.05). Conclusion: These results suggest that SCF
technique may have immediate effects for improving the swing phase in gait.

Key Words : stroke, hemiplegia, SCAE, SCPD, gait time
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The effects of a resistive static contraction facilitation teghnique using a Proprioceptive

Neuromuscular Facilitation pattern in mid range pelvic or scapular motion on gait in stroke

hemiplegia
HEOHETY mH kB
Takako Yoshikuni Mitsuo Arai
HH R Bk vz TARTUY
Yasuhiro Harada Michele Eisemann Shimizu

EE | FEIERO% S FHICT i EIE (B4 SCPD) . FREHE -8 Ori 52 LI 3 25
1M E UGS FE SCAE) AY 10 mB T I NUE 3 BN IRh SR 2 Wil Uz, hSIE. IXAs i ks
HBHE 13 % (GRRE O %4, IEFRE 4 2. B 5 %, 2ol 8 #4. FHE4ER 71.7 ik, THEFIER AL
7757 H. 7ZIVVARA—=LAT—Y N~V Tholz, 13 %% EEEE W CEIESICER SCPD
BE. EFE SCAE B, BITRIEME RO 3RIC T LTz, ‘B8 SCPD - BHE SCAE AL/ T AR 2
[[9D, HITRKEBERETIE. 20%Z 1y he LT3ty FEREL TZORRERBZZL 7z, /T
AHTOPFTER 2 FLEfT & U T2 bR KD, — Tt E B2 o IfE R, SFRMcEEER
BTz (p<.05)e BFHMEDOERIC BN T Z E HIHOE 217 - ToiGR 1518 SCPD #f & A5 T 1B IE BE,
JEFE SCAE Bt & BT IEMEHOMICHEREEZRSD T (p<05). TNEDFERKD ., I2shigH
FBIERF N %5 SCPD B & J8 H5 SCAE BENV TR IR L To 87 MU Uiz nl e R SNz,

F—7—F : Gait. PNF, SCPD, SCAE

Abstract : Background: A resistive movement using a proprioceptive neuromuscular facilitation (PNF)
pattern for pelvic motion posterior depression (PD) and anterior elevation (AE) in the side-lying position
has been shown to increase gait ability. However, the effect on gait of a resistive static contraction using
a PNF pattern in the mid-range pelvic motion of PD (pelvic SCPD) and in the mid-range scapular motion
of AE (scapular SCAE ) with the subject in side lying on the affected is not clear. Aim : The purpose of
this study was to investigate the immediate effects on 10m gait-time using pelvic SCPD and scapular
SCAE. Design: Randomized design. Methods: Thirteen stroke subjects(mean age=71.7years,
SD=13.9)were randomly assigned to the pelvic SCPD group, the scapular SCAE group, or repeated gait
exercise group. The 10m gait-time (ICC(1,1)=0.998), a highly reliable measure, was recorded before and
after each exercise. The percentage change in gait-time for before and after each exercise was
calculated. Results: The result of a one way ANOVA calculated between groups using the percentage
change in gait-time variances showed a significant difference between the groups (p<0.05).The Sheffe
post hoc revealed that the pelvic SCPD group and the scapular SCAE group showed significant
improvements as compared to the repeated gait exercise group(p<0.05). Conclusion: These results
suggest that pelvic SCPD and scapular SCAE may have immediate effects for increasing the ability of gait
speed.

Key Words : Gait, PNF, SCPD, SCAE
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Neuromuscular Facilitation pattern in mid range pelvic or scapular motion on gait in stroke hemiplegia
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Effects of hold relax and sustained contraction facilitation technique in the middle range of
motion of PNF pattern on the active range of motion of the knee joints

R Azt W ks ? we &Y

Yasuhiro Harada Mitsuo Arai Yutaka Hukushima
i Al g WK Ty TARXwoP
Nao Takahashi Ken Yanagisawa Michele Eisemann Shimizu

BE [ FEENARNLYyFFR SS) RF—)VRY Ty 7 AFH (HR), JEE o EMIGEIEET
i (SCF) WNLA MY 7 ZXOMEEOSE (BRI EEEEIET#EE (AROM) ZEE) I &iF
THEMZRGEE Uz, X5, BEA 60 £, FaFk (B (& 22.5 (4.0) K. 60 %% SSHE.
HR (ffijg - #4iis - NfE; D1) Bf. HR (i - N - 445E ; D2) #f. SCF (D1) #f. SCF (D2) #fD 5
BRCIEERICEE L, STHZ 20 ML T, ZOriEORRBEEHE AROM OWERZEH Lz,
—ICHCE DT DASHR ., JFRHMICB W THEAZRD T (p<.05)s FHREEDERIC I T Sheffe
post hoc #EZTT > 7eA R, SS FHff& SCF FH: (D2) BBV THEE 2Dz (p<.05). H5k
N TERREIEEINGES % HR X0 &, PRI CORAHE IEEIHEZ Fii S 2% SCF T+ (D2) A
LANY VT ZADMEEZWNET S T EARBENT,

F—T—F :PNF, A=)V RVUTw 7 A HEETCORREVEIRE, BT

Abstract : Background: The effect of facilitation by a resistive static contraction (SCF) to the lower
extremities using a Proprioceptive Neuromuscular Facilitation (PNF) pattern in the mid-range motion on
the flexibility of hamstrings without stretching compared to the hold relax(HR) technique utilizing a
shortening contraction of the opposing muscle placing the target muscle on stretch, followed by a static
contraction of the target muscle has not been studied. Also which diagonal PNF-pattern is effective in
increasing the extensibility of hamstrings has not been determined. Aim: The purpose of this study was
to investigate the immediate effects of HR and SCF using various PNF patterns on the improvement in
active range of motion (AROM) of the knee joints. Design: Randomized design. Methods: Sixty healthy
volunteers (mean age=22.5 years, SD=4.0) were randomly assigned to the sustained stretch
(control) (SS) group, HR (extension-abduction-internal.rotation (D1-ex)) group, HR (extension-adduction-
external.rotation (D2-ex)), SCF (D1-ex) group or SCF (D2-ex) group. The AROM of knee extension with
the hip stabilized at 90 degrees was measured in supine position before and after each exercise to
determine hamstrings flexibility. Results: A one-way ANOVA showed a significant difference between
the groups (p<0.05).The Sheffe post hoc revealed that the SCF (D2-ex) group showed significant
improvements as compared to the SS group (p<0.05). Conclusion: SCF (D2-ex) may have an immediate
effect as compared to HR for increasing the extensibility of the hamstrings.

Key Words : PNF, Hold relax, Sustained contraction facilitation technique in the middle range of
motion, Range of motion
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Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the

knee joints in normal young volunteers.

SEANE wrm e o ks
Tomoko Shiratni Osamu Nitta Mitsuo Arai
WK vz T AR pie v
Michele Eisemann Shimizu Ken Yanagisawa

B MR TR, (SS) WAR—IVER - VT I ZAFR (HR) < 5RO Rl OHIEHK T OF L
UiE T+ (SCPD) ODfaf THRER O AME) K O I RAETATENE,  (PROM+AROM) I RIF T ZNRD %
FUICDWTHEE U7z, SHRIBEREHE 66 % (B 36 %, %t 30 %, ‘FHEER (SD) 21.4 (0.5)
%) TdHa. 66 HeMIELICTFHIE SS, HR, SCPDZ, MifTHifIE 20 &5 40 B7z2175 6 D
ICBL, fliBh & HEORBEIRRONEZIT o /o, T MATR & JIE A E2ZR L Ui =i
EOBONORR, FH, HITHRHE & ESEMICHRADNRD 5N (p<0.05). £ EHEME
(Tukey 1£) OFEE, SS KD HR & SCPDICHEWTHEKIEAMNRD BN (p<0.01), 20 B fEf TR
Tld AROM X D PROM IZHBWT, AROM OHIEATETIE 20 K D 40 HIC BN THERE DS
5N7z (p<0.05). PROM ek D7z I RS2 E < U TENL A R V7 ZAANOIHIEh RO &
K EAABEEMN D IR N T E AR ENTZAY, AROM OEKICIE, IHERRIAE W DRI REA DL
WENRDND S T EWRBEINT-.

F—T— R ML B RV R - U Sy bR BROMES), SCF

Abstract : Background: Facilitation by a resistive static contraction (SCF) using a Proprioceptive
Neuromuscular Facilitation (PNF) pattern in mid-range pelvic posterior elevation (SCPD) and a hold
relax (HR) technique utilizing a shortening contraction of the hamstrings to place the hamstrings on
stretch followed by a static contraction of the hamstrings has been shown to induce significant
improvement in the active range of motion (AROM) of knee extension as compared to a sustained
stretching (SS) of the hamstrings for 20 seconds. However, the degrees of improvement in AROM or
passive range of motion (PROM) obtained by an interaction of methods and contraction duration (CD) of
the SCPD and HR techniques has not been clarified.

Aim: The purpose of this study was to determine the immediate effects of a combination of different
techniques (SCPD, HR, and SS) and different CDs (20 and 40 seconds) on the improvement of PROM and
AROM of knee extension through the lengthening of the hamstrings in normal young volunteers.
Method: Sixty-six college students, with a mean age (SD) of 21.4 (0.5) years, were randomly assigned
to one of six groups (combination of techniques and CDs (3 X 2)). Both PROM and AROM were randomly
measured between and after each technique and CD combination.

Results: The results of a three-way ANOVA showed significant differences between the three
techniques, interaction between two methods, and CDs. SCPD and HR showed significant improvements
as compared to SS. The 20-second CD showed a significantly larger improvement in PROM than the 40-
second CD improvement in AROM. The 40-second CD showed a larger improvement in AROM than the
20-second CD improvement in AROM. Conclusion: Although it may not be effective to increase the CD
to improve PROM, it may be effective to improve AROM by increasing the CD.

Key Words: Sustained Contraction of Posterior Depression (SCPD), Hold Relax, Contraction, Duration,
SCF
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Influence of opposite trunk muscles and low limb muscles the difference static resistance exercise
— Electromyographic analysis of the irradiation effect —

R gz HE Pn? K BT

Satoshi Matsuno Katsuya Inoue Tomoko Kimura

EE |l EEAD PNF 7 70— & O AR ETR S KO NRHC 5 2 5 82 MGE LTz,
WA 12 g, ERJRl—S s — e S 2 — I B0 2 RRRAL I K U T AL CORf M
PUEB) 2 fifT UTzo T OBICREAERIC K O DT R ., BEa i, EREEEm. X
. KR B RO A EXE (EMG) &N RV RZ A FEA—%— (HHD) I & %Xl
TIARRITENCS I B 1172 HE UTze S50 [EMG 7 S KBEEUN AR D IEMG CTRR LIER L L7z
%IEMG ZHH Uz, Z DR, XD %IEMG 3 & U HHD fE & FRRIALAL & 48 7R T A B2 A
SENEN o Tz, HHEANIE KT TN B TRIBFIDILTE A/ « BESEE ) - BAERA
ICHRNTHRICEMZ /R UTz (p<0.01) s TFEAMLIC 31T 5 KIEH 13 1A A RIS R ERIRIC & D ik /)
IR LIS SWATREMEAVRE E N Tz

F—7—F ! PNF 7 7u—F, FbVHEGUES), REmAhEx

Abstract:The purpose of this study was to demonstrate the influence of opposite trunk muscles and low
limb muscles at the irradiation by proprioceptive neuromuscular facilitation (PNF). The study examined
twelve healthy male volunteers that static resistance exercise for the one side upper limb at the middle
and the end positions by PNF flexion-abduction-external rotation pattern. Integrated EMG(IEMG) of
Latissimus Dorsi,Erector of Spine, Glutus Maximums, Biceps Femoris Longhead of the opposite side was
measured by a surface electromyogram and the extension force of the opposite lower limb was
measured by a Hand-Held-Dynamometer. during the exercises performed by using the static resistance
exercise for the one side upper limb at each position. [EMG of each object muscles divided maximum
voluntary contraction and calculated%IEMG of normaliged. As a result, significant difference of %I[EMG
of the object muscles and HHD value could not be found with the middle and end positions. Glutus
Maximums showed a low value significantly the middle and the end positions that compared with
Latissimus,chest Dorsi Erector of Spine, weist Dorsi Erector of Spine (p<0.01) .These results suggest
that it was difficult that demonstrates muscle tension for the Glutus Maximums in the supine.

Key words : PNF approach, static resistance exercise, surface electromyogram
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The applicability of Proprioceptive Neuromuscular Facilitation with a Body Weight Support System
to Spinocerebellar Degeneration

WA D LR ERY sl BT
Shinichi Watanabe Koji Ishiguro Tomoyuki Hatakeyama
EA I -0 O v
Tomoya Asaga Fujiko Someya

BE BT - BEREN O T LB N TERE (IR BFIH U, RERAEEEZ R LN
F VAN L= 07 2 U EAZA AR 2 (Proprioceptive Neuromuscular Facilitation; LA R
PNF) 7 0 —F =T UTze JEFIE 81 . BT 4 BEONAZE LTz & T A, SHITe8TDHIT
HEDOWEDRD DN, Fz, KA a7 O ICARS RE.LFNEF, Barthel Index IC 8\ T HED
BOENTz, S, KEAMEEZHH LT & T JEFIOIRENC T 2 R - BiEz 5 2 35
FIOEBROEVAIERAICERT 5 T N TE, £z, PNF IC KB EHiZINA T2 T & THELGE
WINT VARKREDA FICE LT LHERR S NS, BTRESI TR, BE A DR ZK 5 7291 PNF 72
BEHLU T2 722 &, BMTHEDUGEICDIEN 2T e EZ BN, TERDFHIFL—220 70N T
YAML—=Z VT RITEL, PNF I K BIHEPLRBHEICE DIV L—2 2V TR ifTd 5 T &
T, BREOUEEZ XN 2 ATREMEDVRE S Nz,

F—TU— K EAZAEME IGEE (PNF), A NMZEME, AEOAEE, BOoBfEs!

Abstract : We applied a Proprioceptive Neuromuscular Facilitation (PNF) approach, combined with
a Body Weight Support System (BWSS), for balance training involving an 8 1-year-old man who suffered
from sporadic spinocerebellar degeneration (SCD) with deteriorated walking and movement abilities.
His gait speed was gradually improved after 4 weeks of training. The International Cooperative Ataxia
Rating Scale (ICARS), Posturography, and Barthel Index were also improved. Our BWSS was applied
safely to patients undergoing rehabilitation that entailed some risk of falling and it relieved their anxiety
and fear of falling. We assume that appropriate resistance during the PNF training may be efficacious
in reducing perturbation responses and in promoting balancing capability. In the present study, the PNF
approach appeared to increase perception input and it also improved walking speed. We suggest that
a training system based on muscle coordination and postural regulation using a PNF approach might
be helpful in improving to dysfunction in SCD patients.

Key Words : Proprioceptive Neuromuscular Facilitation(PNF), Spinocerebellar Degeneration (SCD)
Body Weight Support System (BWSS), Posturography
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to Spinocerebellar Degeneration
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# 1 ICARS. H.LEHE. B THEEE. ADL BB/ DFFAh

PTEA%EH: A 1% NA2# % MA3EE M A4EH
ICARS* 49 44 44 41 39
TRELR R (cm) 498.2 387.55 345.76 352.54 320.05
FhJE RS (cm2) 47.51 37.32 32.17 36.45 29.41
R KRAATIHE (m,/ min) 17.6 24.1 25.2 26.7 28.3
FEJANE (cm) 28.6 34.5 37.0 37.0 38.5
1T (steps, min) 58.3 51.5 52.9 49.7 48.5
FIM (%)) 4 4 4 5 5
Barthel Index 40 40 45 50 60

H#ICARS : International Cooperative Ataxia Rating Scale
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Inoue Katsuya

AR EED

Kimura Tomoko

BE 4. KT PNF ODYENICIERA SN Z L, REBEBEDO—RE L TKAI « )& T PNF Ofil5#
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SR TIE PNE DS £LIEHEIN TV o7z, ZOMENIHIEE « FIiARE DI 5 RIS R D
Zino iz, REERFERNIE 3.4 4F L LR R BRIV C & 6 & Fifli D572 TIE IR
RIGEINE BT T T EDNIHETH S T EAREE Nz, £z, S#E D PNF BH1ESIRTICIZNT Y
FNHoTeT Bl FEBAEDONREIE—MEZEDTIETHIGH#ETH 2 T EAVRBE N, 514,
FHBEE L U TOMMERERHICHIZ D, SHEMEIGHCHEML TO S ABDEAD T2 L TN
TTEEVNEEZ S,

F—T—F I PNF O, #%EE. RENZEE. THENEDOEHITT

Abstract : We take place PNF workshop as a postgraduate education in Osaka and Shiga to utilize it
effectively in clinical place. We made questionnaire survey for 75 participants, its purpose was to grasp
the influence for their clinical activity and to clarify the efficacy, the way of workshop should be. The
reply "not utilize at all" (28.1%), "not utilize rather" (37.5%) was over the majority, because of lack of
knowledge and techniques and difficulties of application to practical. It showed that it was difficult for
young PT (average 3.4 years experience) to apply it their treatment only learning the techniques. In
addition, there was differences of acquisition status of PNF between each participants, it suggested the
postgraduate education should be not uniform way. It should be quota the contents in various
workshops to manage the postgraduate educational opportunities in future.

Key Words : utilize PNF, postgraduate education, practical education, quota of the contents
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