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Comparison of Hold-Relax Procedure with Slow-Reversal Procedure on Increasing Active Shoulder Flexion
Range in Patients with Orthopedic Shoulder Joint Disabilities
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Abstract : The hold-relax procedure (HRP) of the Proprioceptive Neuromuscular Facilitation (PNF)
technique has been reported in the literature as being more effective than stretching for the
improvement of joint range of motion. On the other hand, the slow reversal procedure (SRP), also part
of the PNF technique, is one of the techniques used for strengthening muscles. However, we were able
to use the SRP clinically for improving joint range of motion. The purpose of this study was to compare
the cumulative effects of the SRP with the HRP for improving range of motion of the upper
extremities in patients with orthopedic shoulder joint disabilities.

The active shoulder flexion angle (ASFA) in the sitting position was measured as the parameter of the
effect of each procedure. Fourteen subjects with orthopedic shoulder joint disabilities were randomly
assigned to the HRP group or the SRP group. Both HRP and SRP were performed regularly three
days per week for four weeks. Measurement of the ASFA was taken prior to the experiment and the
third session of each week.

The results of repeated measure ANOVA of this investigation indicated that the ASFA measured after
four weeks for each procedure showed more significant increases in the SRP group than in the HRP
group (p <0.05). Post hoc tests were done to compare the results of the initial pre-experment value of
the ASFA with every weekly measurement of ASFA for each procedure. Consequently, we found that
the measured ASFA in both the SRP group and HRP group began to indicate significant increases
after the third week. A significant difference in the ASFA between the SRP group and the HRP group
was also found to begin after three weeks. The cumulative effect of the SRP for improving ASFA
showed superiority over the HRP on patients with no complaints of pain.
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The effect of upper-limbs PNF pattern on a shoulder outward swing angle of pitching
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Abstract : PNF (extension - adduction - internal rotation) was enforced to the upper limbs,
and the influence on the shoulder joint outward swing angle of pitching was considered.
Pitching immediately after the PNF non-enforcement (control) and enforcement of PNF was
compared with a three-dimensional analytical device for five healthy adult men. The PNF
enforcement enforced two kinds of pattern (The initial shoulder outward swing angle was set
to 160 degrees: Set it to PNF-A and 130 degrees: PNF-B). When measuring it with a
three-dimensional analytical device, 25 infrared reflection markers were affixed subject's
body. The result showed the increase tendency when controlling after the shoulder joint large
outward swing angle when a ball was thrown had enforced PNF-A, and showed the decrease
tendency after having enforced PNF-B. It was suggested that the shoulder joint outward
swing angle at the time PNF was enforced influence the shoulder joint angle of the pitching.

Key Word : PNF, pitching, shoulder joint outward swing angle
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The effect of upper-limbs PNF pattern on a shoulder outward swing angle of pitching
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The cumulative effects of resistive exercises on the improvement of the range of motion of
hemiplegic shoulders

LFEED MEEZ2 FHAEE D EFIERFD
Sachie Myoi Tsuneji Murakami Mitsuo Arai Akiko Uehiro
HPRED BRIV TA A=Y YiiE(g o
Yoshimi Tanaka Michele Eisemann Shimizu Ken Yanagisawa

B MEPEZFREREOBAOTE HE~DIEFEENIC L HIEHEORE 21TV, HkEERY
(RS Rt OBE AN OB ERIEL 7. MMEFERAFERE 54, EHEBH 76.2% (58
~91 %), RIEBRTHEH 35 (1.6~5%) ETholz (FAVAIa—LRXT—VII (4 4)
~IV (14)). fixZE L (SCAE) L% 5 THl (SCPD) OPRIKRT, % %15 FRIFFIEMEIES
H#, ZTORIFBEYSI/E—va &4k, ary be— L lEEYARLUERGaHES 21T
o, FFRFELICASE, 4BRBMEEL, 1:8MEDO ROM #fIFE L. #E ROM % ZEHEE
L, BEya rRTHRORBERERD-. SCAE & SCPD kU= b a— i k AiEHH
BhASkRE L TITo 7R, MESLICEGIIETRT A L 2L, MR ROM OBENR A LN,
SCAE & SCPD 73, =y h—n Lt L, WERNREVVERBICH 1=,

F—0— K ERRESLES, EHTHE, B, BESAMSEHREEEPNF

Abstract : The purpose of this study was to determine the cumulative effects of xercise on the
improvement of the range in motion (ROM) of the shoulder flexion after each exercise. Five
subjects, who had hemiparesis secondary to a stroke, with a Brunnstrém recovery stage
ranging from I to N (mean age=76.2 years, SE=2.6), were assigned to a PNF or control
group. The exercises included resistive sustained contractions of scapular posterior
depression (SCPD) and anterior elevation (SCAE) and resistive exercise of shoulder flexion
with a weight band (RSF). Each exercise was performed 5 days a week for four weeks. The
exericses did not increase spasticity, and a cumulative improvement in ROM was obtained at
the end of the for four weeks. SCAE and SCPD had move of a tendency to improve ROM than
did the RSF.

Key Words : scapular resistive exercise, range of motion (ROM), spasticity, proprioceptive
neuromuscular facilitation (PNF)
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The cumulative effect of resistive exercises on the improvement of the range of motion of hemiplegic shoulders
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The cumulative effect of resistive exercises on the improvement of the range of motion of hemiplegic shoulders
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The cumulative effect of resistive exercises on the improvement of the range of motion of hemiplegic shoulders
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The cumulative effect of resistive exercises on the improvement of the range of motion of hemiplegic shoulders
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The cumulative effect of resistive exercises on the improvement of the range of motion of hemiplegic shoulders
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The effects of scapular and pelvic resistive exercises on the improvement of the range of
motion of hemiplegic shoulders

TFRFD FHKED 2 ik — 9 g
Satoko Hirashita Mitsuo Arai Hajime Shimizu Keiji Futigami
BRIV - TARwLD PIE f&o
Michele Eisemann Shimizu Ken Yanagisawa

BE WEPERAREREOERE LIIBER~DOEHES L - %0 BAEEH O 8 51/ 9
AIERAROMIC RIETREARIE L=, MEPHRABRESRE 94, EHEH 69.8 5%, RAE#
894, NV AMA—ART—DEN34, V44, V24 Thot-. BHIEDRIBMT TR
TOERBO®RSTZEEOFFLEMHIFESCPE) L BB O% S THlDO# 1L MIESCPD)DIRE L, /B
BB ~EEREMIRES) 21T o7, BVELOARW - EERBY SRS 2T R, EFHEET
AEEEZBO=(p<.05). EFHMOUBEBROSEILBRELZIT-o - E, SCPE & SCPD it SS
LB LA E R AROM D ENIE D 5 7= (p<.05). SCPE O FRHEBEITAZ VW& Bbh 3,
SCPE & SCPD i CIIABEZRIRD SN o7, BEREOK/ISBAFBEE AROM X EIC
BEBEEZ RV ENHRESN-.

F—0—F: FREEED, BRIEFED, BTN, Rk, BF AR REE (PNF)

Abstract : The purpose of this study was to determine the immediate effects of resistive
exercise on the improvement of the range of motion (ROM) of the affected shoulder flexion
after each exercise. The exercises included resistive sustained contractions of scapular
posterior elevation (SCPE) and pelvic posterior depression (SCPD) and sustained stretching
(SS). Nine subjects, who had a hemiparesis secondary to a stroke, with a Brunnstrom
recovery stage ranging from Il to V(mean age 69.8, SE=2.2), received 3 random sessions of
each exercise. The results of a two-way ANOVA showed a significant difference between the
exercise in improving active ROM on the affected side (p <. 05). The Fisher’s post hoc
revealed that, when compared to ss,SCPE and SCPD showed significant improvements the
active ROM of the affected side. SCPE may cause a great amount of overflow as compared to
SCPD. However, the results of the statistical analysis showed no significant differences
between SCPE and SCPD. The amount Amount of overflow may have no effect on improving
the active range of motion af affected shoulder joint.

Key Word : resistive sustained contraction, range of motion (ROM), overflow ,
Proprioceptive neuromuscular facilitation (PNF)
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The effects of scapular and pelvic resistive exercises on the improvement of the range of motion of hemiplegic shoulders
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The effects of seapular and pelvic resistive exercises on the improvement of the range of motion of hemiplegic shoulders
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The effects of scapular and pelvic resistive exercises on the improvement of the range of motion of hemiplegic shoulders
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Effects of variant patterns of pelvic resistive exercise on the improvement of the range of
motion of hemiplegic shoulders

LIERTFV FHAXE2 HK —3 BRIV TA X2
Akiko Uehiro Mitsuo Arai Hajime Shimizu Michele Eisemann Shimizu
PhE o

Ken Yanagisawa

B BB O%S T H 0 d R T O LI (SCPD) & B Ol 5 2 Lo PR T O Lk HEIR
#& (SCAE) »3fuzerhik Ao 8 o BRI LR BEEHICRITTHRERM Lz, HRIIMWMEFRA
FRIEBE 10 4 (KM 6 4, Btk 4 2) TEHFEHLATERER, 67.7x1.1 T Tho7. FHEHEH
EHAEAROM E2EMEOR EEEE L, MB)EthAZPROM%Z Y 77— 3 v OfER
L. BAEL, £7 7=y 7 EHERitkO AROM, PROM Ol E&E 4 7 ) — Fv U REZ
O LIRER, FHEMIICEVTIE PROM, AROM ILHEBEARRELRO . SELEBRRED
# %, SCAE TiX PROM OAICHERWEHNBH bh, SCPD Tix PROM, AROM #iZHE
RYENRRH LN

F—0— K BRIKHUED), BERIENR, BEAZAMMREGIREEPNF)

Abstract: The purpose of this study was to determine the effect of the exercise on the
improvement of the range of motion (ROM) of shoulder flexion after each exercise. The
exercises included resistive sustained contraction of posterior depression(SCPD) and
anterior elevation(SCAE) of the pelvic. Ten subjects (6 women, 4 men) who had a
hemiparesis secondary to a stroke (mean age=67.7years SE=1.1) received 2 random session
of each exercise on the affected side.

The result of a Friedman test showed significant differences between the exercises in the
improvement of active and passive ROM of the affected side. The Tukey-type analysis used
to compare the effects of all the exercises revealed that SCPD improved both active and
passive ROM, but SCAE only improved passive ROM

Key Words: pelvic resistive exercise, range of motion (ROM), Proprioceptive neuromuscular
facilitation (PNF)
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Effects of variant patterns of pelvic resistive exercise on the improvement of the range of motion of hemiplegic shoulders

ZL®HIC

% 7 M R 75 {2 i 1% (Proprioceptive
Neuromusucular Facilitation; PNF)IZIZE
BO%ITTH & ATHTELEOER S — K
FEBZ M5 FERHHY. FHO 2T E
R BIER O B BT & T2 o B R
REBBEEHNRLE L, BBRO%ZS THlOED
RE — v O PR TOFFIEMIHE(Sustained
Cntraction of Posterior Dcpres- sion;
SCPD)#S L X FEE BE 1 & VX3 BE &0 »T B ik
(Range of Motion; ROM)eK E D ENRF SR %
Frigi iR F4%(Sustained stretchi; SS) & LB
LT3, SS i, EGIEICEE ORI
RRo—FBEHE /A LRSI L, BEENES
ZE#E 10 PREFFGeET 5Fk L, SCPD
X H Tl Y — OPIRT 10 BHEOFH
IEHINEE 21T - 7= 1A ROM ICRITTRE
FPRIELTWSE. BYRLOH S ZxEBED
BoWokR, SCPD OFHENRFEIZSS &
LB L CHELAROEZELTWA. AFH LT
Mz ik iR B E ISRV T, BROEBFT
O P T OF IEHEIHE(SCPD) 217\, £
REBBE DFFFEMIRSS) L LB L, &T 7=
7 ERERTH% O ROM O EREFEL Lo
L7=?9. SS i, k& +EE LEEOFBEEHR
MR AN AE CRVWEREICESRE 10 B
{thBHAY 1= FEfE (AR L TFTV, SCPD I B# D
HHFTHOPREEET 10 BB IEHIRGE T
W15 B Y S 7E—a v ERITTIT-
7-%55%, SCPD 2 EREEREE © ROM #F
BlrdEsErL@ELEY.

ZOXIIZEBRHOOMBENT T a—FI
X Bk ROM XEOHRORENRH 513,
RO BEE AT A S & B A B ROEHE
B Y— L OREIIE S THOATRIGZ L
DEF G — L DFPRITHIRE LTV 220,

JRBSEi > ROM KT 2 MEHT 7o —
FOHREZAREICTHHIC, 4B, RO
g5 2 £ 0 PRI T O §F LIRS (Sustained
Cntraction of Posterior Anterior; SCEA) &
FHED SCPD FHIKTOFFIEMINHED 2 >

DFEBDOE — 2 OFp L HERFESHEPE R
FRE B E O BRI Lo B 8 B8 R8s
(Active Range of Motion; AROM) & {ttB) 3
#i ] B (Passive Range of Motion; PROM)
CRIETHRERT L.

R

MEEh i FHRERAE CTHRICRIEL
10 4 (ZtE 6 4, B 4 B)EHEORFRE L
7o, EHERLEUERET 67.7£1.1 ¥ (65 F
~87 ¥), RIEGTFHFHLIFERER
4.940.6 FE(\E~16F) 7. HRRE 44,
ERFRBELATI NV R Ma—bLRXT—DiF
stagelll S 6 4, stagelVAH3 14, stageVAS3
HlEo7.

Hik

&7 7=y OREITIEIZaA L OREIZ
LV EEBICREL, £7T 7=y 7 KiTRiI%
® ROM DRIFEIIEBMLICTZADEZT ER
hA3REZR L7-. SCAE X LRIIGFE ~F F#
flL, SCPD 3% B#&EH~AFEMLE. A
EREALIZMIBAML TIT o 7.

& FHIT 5 EIER M A FF LB 1T
W, 1I0BRBDY 57— a i RiTE B
B LREE, hso RS X RVREICHS
~BE, BELBEME LR, £, FH
DBERMBRELZNVE S ICE TZEdh
g car el

HEt o

LEFIF & & F 4% D AROM & PROM DL
BEBALFHEFERL L7 Y —Fe Ui
EERAVHITLE. FEFEEDH-TER
(2 Tukey-type DEEUBREZIT->7. &
MR 5%RFGEEHE L L.

=1}

PROM (3313 5 SCPD, SCAE fifTRiDE
570 ROM 0 X E+EEHERR 713 117+3.7° T,
SCAE fif7% ROM O EH{ELIEHRERZEIT

PNFVH—F 4#%1% 2004%€3 A8

25



o & B

Fid 2 epr i IR 18 0 FH AR O HEHLIRE) /< & — o o> 458 A% SR W R RO RTEhis o BiE 4+ 20 2

Effects of variant patterns of pelvic resistive exercise on the improvement of the range of motion of hemiplegic shoulders

124+3.6°% 7= SCPD #i1T# ROM D EHff+
BEYERRFEIT 123+3.8°TH -7- (K 1). AROM
(CRIT A EEEF ROM 854S Rl 1T
86.5+4.7°C, SCAE ifT#% ROM D EH)fE+
AR ZEIT 90.5+5.1°F 7= SCPD HifT %
ROM DY EHAEHERR 1T 97.545.7° T -
7= (B2). £7-%fK, SCAE, SCPDick
WTOZHELEBEREICBWT SCAE Tt
PROM (CRB W TERRE 5% THEZE R,

SCPD 2B\ Tix AROM, PROM #izfE&
BE%THEELZROT.
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7V = 2 U REDFHESR, PROM TiiEE
MOET 7 = 7 EHfifitc® ROM IZFE K
¥ 1% THEERRBROONT-. L&
ROM &, SCAE, SCPD #hZhnhafTikt &
DFEHMITBOTHERE 1% THEENE
HoH.

AROM (ZBWTHBEMOLFHMIZK
BRE 1% THEEZENBD LN, F-L8HEE
ROM &, SCAE, SCPD #nENhifTit &
OFHEMIZBWTHERE 5% THEELZRD
7-.

PROM (23317 5 SCAE, SCPD hafT# Dk
BERXROVTHEL+EZEEBREI TN TN
3.89£0.8%, 3.33+0.34% T, AROM (=85 5
SCAE, SCPD HifT# DX ER D A EHIZ %
BEZENRENR 2.22+0.8%, 6.11+1.3%dH >
7.
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AE, TV AR Ma—ARTF—JMALV
TIBMHIC H 5 BEITH L TEROEFIESD
OFFIEYEAED SCAE, SCPD @ Z>DE#k
DINEF— 2 %5T > 7-#E %, AROM, PROM 3t
ICFHEICFERBEE O ROM S ERBD L.
*7- PROM TIIFHEMICAERENHVELHE
EBRHIEDRER, SCAE, SCPD Mk &
LB L E L., ZOFRMEDOSREL BENE
BRENUBOERICIE, BROEKNEESOH
IEMEIRHEIZ & D BE#(rradiation) X, B
izl - RERORE, LT, MAFEHN
ERICEL S EITHEOFHEAS RS OBE R
HEIn 9.

46 PNF O&E#h/ 37— % fAVi-81E M
IHEIZ & B SCAE 2B\ T, THskFL bk
LT PROM DOARIZHEZEZZRS~. SCPD
BT, ZiFBE L SCAE & LB L AROM,
PROM £icHFEE4#FEDE.

SCPD (ZBWTDHAIZ AROM DHENTE
HoNZ LIIADHRITNE—IZHELT
WBHELEZLND. LRI —EOES
RE—VEREL, BERF—2EFRL,
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Effects of variant patterns of pelvic resistive exercise on the improvement of the range of motion of hemiplegic shoulders
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M EATHUBERRARBEEL TS LD
nTW3 9, ZLTADHITIZIERDHDI
HECE Y, 20O, Rodhxix, NKH
BOBITE LSBT A E &h, EFMBFIIC
HTWa & EiXERMBaNIcH TR Y, AR
BHCH TV 3 & X I3ERASFNICHE TV 9.
BRO%T TRlIXREEOMmE, Sz, WEE
DEFEND1OTHY, FHEHIEEZITIZ L
I &0 BB D RS E-NIEDRESAE T
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BOIER BN, PHRHARRICHESAEN
ToBIC L D, TREAMPR L7cRRC, LoD
RO BEE ZEH Y- RBEINE L
BEANh=., TRICEIVEOREHBFERIN, )
4B SCPD D AT Gt D REENUELAR S i,
AROM O EMNBD LN L HEI NI,

SCAE 28\ T, il g koo fhii
& BB OBPUES OFF IEHIAEIC & Y BHIEE)
R BRBAIER LR N B E, ETH
RERKSOMBIBHEBEEHICEL 9, HEHH
(BB OMBINE X, FHHHDOR X AN
BARL, REMENEELZERBINE. X
> T SCAE 2B\ T, ETHEoREBRBRH
OMENDOHMBEL 9, PROM OHANRHEL,
BORGBEHEOREIBEONRPoED
AROM DOHEFIZIRO LN o L HEX
nir-.

FHEEOBAFREE D PROM, AROM ®
HEX, BROBEMCER~DOEIETOH
1EMIRKED SCAE, SCPD (2 & Y fHUXHE % 1
K&, HEMICE2HENIEE L, BEHR
GNREL, BEEZEBXERBRBORAEYLLL
X, MEISERRICAC S EITHOFBEA K
HORBIZELDZLDOLETRBEINE., ZOHS
ZRIRALCEBESIICEET 7 —F TE R
GEEBES OB RIEROWELHIETS

1 SOFELE LT, BBROKRF TH, AiHE
LOEHUEBOF G TR S .
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The Effect of Hold-Relax with the Pelvic Posterior-Elevation Pattern on the flexibility

g -
Hitoshi Sato

RE : FEOBAIL, BEER~OBAZAMMRHGRAFEREZEL, 770 —F%0ORKMEE
LZRETZLTHD. MR, BEEI04 (B 184, & 224) CEHER 218, I8
FEDEM L UTIBKMEERE (FFD) 280 nkinE, ThbbigRnEKicENRVEL LE. F
T, MBAMLICBWTUBBO%FELEIH L THA—L K- Y5y 272 (HR) #BHlZEnEh 5
O 6 BT L, TORIMED FFD % L8R L7-. 58X, HR HfTalio FFD 13%#-9.2 cm,
HR #a47% FFD-2.2 cn{ZHA0 L 7= (p<0.05). T3 7.0 cm, K 15.0 cnD@MAERHI=. FFD ix
EEROBELRZE L TWSEENEBONE. HR 1LY, EFHHEOY F/E—2 a3 0F
BOFEOFEMENGE ORI &, T, B S5 E B HERCKBRI R~ D RN R X
Tl EMBLZ LN,

*¥—9—F : %5 % % —> HOLD-RELAX, ik, FFD

Abstract : The purpose of this study was to find change of flexibility by used Proprioceptive
Neuromuscular Facilitation (PNF) approach to the low back muscles. The subjects were
healthy young men (n=18) and women (n=22). Their average of age was 21 years-old. The
condition of this study was that subjects’ Finger-tip Floor Distance (FFD) was less than 0 cm;
fingertips did not touch floor. The approached method was HOLD-RELAX (HR) with the
Pelvic Posterior-Elevation Pattern on side lying subjects 5 times each sides for 5 seconds. I
tried to compare the results before and after the approach. Before HR, the average FFD was
‘9.2 cm and then after HR, it was -2.2cm. The study showed the average of 7.0cm increase;
maximum increase 15cm. The result of this study was that FFD indicates low back problems.
To say the other words, HR caused relaxation of low back muscles and it increases the
mobility of pelvis and spinal column. In addition, I thought that HR to the low back muscles
caused irradiation to hip joint and femoral muscles.

Key word : Pelvic Posterior-Elevation Pattern, HOLD-RELAX, flexibility, FFD

ZLHIZ XU SLR LM H DL LT, FFD idnA

FHRMEDOV L >DIBETH 35K MR
(Finger-Floor Distance : LA F FFD)iZ, N4
A MY T ARG L OB, T

DREHERID 72 E DB EZIT D Z L HB.

FFD & B BAL CORXEIE B dh (Straight
Leg Raising : LAF SLR) (Zi38&\VERIA &
Y U, Kippers 5 2%, FFD iifE@ofEdhi

A2 MY T 2ADOMBHEDORE L L TR I TV
%. 7=, Tanigawa®iZ, BEHZEMERR
{# i@ F % (proprioceptive neuromuscular
facilitation : LAF PNP)DT 7 =y 7 D&
DTHBIFE—NVEK VTR
(HOLD-RELAX:LLF HR) #3, FFD % SLR
DRBIZIIEDLBELTVD. 20D,

1) BHEERBUBEPIEK
Saitama Medical Welfare College

BEIRREHEMRERENR EFREETFRN (RIBEMEHY BERIEDIF
Physical Therapy Section, Health Sciences Program, Health and Welfare Science Course, Graduate School of

International University of Health and Welfare
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The Effect of Hold-Relax with the Pelvic Posterior-Elevation Pattern on the flexibility

FFD % SLR OHIREREIZANLA Y TR
OEEREZ BT,

Lo L, BmABEIZBWTIE, FFD & SLR
OFHEERDLVERE 9%, SLR 3 #ElR
ENTWADLBEH LT, FFD AHIREh T
WHEEBLDRNOTHFEETDHZ LG, FFD
%> SLR OFRERIZ—HI LA Y T
ZOMBEEIEZ S Z L ICERESS.

AHFFED BRYIZ, Sady 5 9703, FEMEOHK
#(Z PNF 288%h& LTWAB Z e 5, FFD
HIRZEER OO & > Th 5 IEHER~ PNF % i
1L, FEMOZERHTLI L &b,
[EEERDOE RS L L L. FFD )
LTWARER 40 L5 %R, BEO%S
# L5 — 2 HR 21T L, FikdkotkE
IZOWTEHEFOMRER/ZOTRET 5.

HER - Ak
®EE, MEEMICHEE L/ HE 40 4
(51 184, Ltk 224), FHIFERIE 21 5
(18—375k) Thot=. HEEDOEMIXFFD
0 emRGEDE, TROBKRICIERBEFE MR
WL Lk, ¥k, #RIEESBLITTIR
R BT HER B OBTERE O & 5 F 12k
L, EmMOBRIERPSHDH ISR E LT,
Fikix, MBEHEEZMUMLCEE, BBRES
Z# F~n HR W4TV, ZOHi#% O FFD
FHEREST L7z, FMEIX, F9 HR MEITATO
FFD # 30 cof2EE DA BT, HEMRERD
fesh 2 [EHE Lle. bl d 2 EI% % o8 E
ZEMA L. RICHERE LT, IBAMLIZRW
THBOBFELENAY— BV XI v T o A
=i x—3 49 (Rhythmic Initiation) T
+TalichE2HEE L, HARFICANETHE
BOBE % +oBEfig S, B EIctd
%5 HR X, AFEMsBEsEs L, 5 MO
f&FF (HOLD) %#ei) T 5 ElhefT Liz. —Ml
MEFTHR, T2 BIZ R OE & - faE L,
FEkDOFIET HR 2T L7 (). mfl~
OF7 Fua—F#%, BE FFD #iTRIDOFIE
& FERRICHIE L7-.

WAt LE L, HR AigEZhEho FFD
fE% %SO H D EHEOEORIE (paired ¢
test) &M iz, 7eds, fERRSE 5% K A HiEt
FRICEE L L. /-, HR ETRIO 2 [|]
? FFD 22\ T, HHMHEROL OISR
PFERY (Intraclass Correlation Coefficient:

LIFICC) &M i,

X : BiE% 55 E~d HOLD-RELAX

wmR

B 55 E~o HR HifTRiI#% O FFD &
bz £~ 9. HR MafTaTo FFD i3, 8T
9.1 em, HKT-17.0 emThHo7=. MEfTHE,
FFD {ZE8-2.1 emiZ (L L, BEEZEZROT-

(p<0.05). FFD ®ZAkix, F¥T7.0mT
HY, MRATIE15.0mDELThHoT-. Bl
ZiXFRO o7, HR MATEIO FFD2 B
ICC=097 TH VY, HHMEIRGFTH-T-.

#2 B A% /7% HOLD-RELAX Bii#% @ FFD 284t

FFD P FAfi SV

HR WifTRl -9.1+5.0 —-17.0 -1.2
i g2 L

HR J{T 1% -2.24+4.0 -10.0  +5.0

HR fijf% 7= 7.0+3.8 15.0 0.3

% p<0. 05 i cm
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The Effect of Hold-Relax with the Pelvic Posterior-Elevation Pattern on the flexibility

B

MRS, BEHFCRBOTIE, FEALD
FH HR # FFD 8L, FRoREL
BT, KT 15.0 cm® FFD Z{L%R®,
HRE S FREDOELEERTEEN S -
7. £, ICCICTHBRENRIGRZ &0 b,
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HR OBR LR Z B M TE -,
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Autogenetic Inhibition (B EMEME9) 2 &
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PRI & B R HBE OB IEMIRFEC LY, #
HEOREMWE L BYIRT F414 A hBRE LR,
FHMRRELZZELEZIOLND.
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Effect of Sustained Contraction of Knee Flexors at Different Loading on the Surface
Electromyography Amplitude for the Rectus Femoris Muscle

BEAR—1Z D HEEZ2 HHAED HPREY
Kazue Masumoto Tsuneji Murakami Mitsuo Arai Yoshimi Tanaka
HAK —2 HKRKIV2N - TA X2 wiE &
Hajime Shimizu Michele Eisemann Shimizu Ken Yanagisawa

BE: FBF~OEAROEZRIZ L 2HENMHOMBIFERIMENOEREZHARICTHZ L2 AR
L. AREIBEEFAH(BM24, R 44A)T, THEMIT 28.124~35)FK TH-7. #l
EMET Kin-Com AL, BMTRELZ. EBFE LR MY U7X, #HiHEKBE
e L, EPTR(B0% R AR E M EMHIFEMVC), 20%MVC), AR , 60° )& HEES
WA EDE. 3 DHEBBICHLERMELITOYE, £OMBEHRGOHER FEHIRIEMEZ 3t
BL, #HRHOMVC LotbZIRY (EHIRIBML), V77— a v OERELEL. RYVIE
LOHD BB BSITOESR, 20%MVC O EHIRIEME LA 80%MVC (ZH_RXTHEIZ /D
Ehotk(p <.05). EBF~DMVEHL D, HFBVIEROFBHERG O EHIRBES TR
L, BWIEROFBRHERGOY 77— a VIZFDTH S LERIsh T,

F—0—F: HEmE, ERE, AK, Y77t—Yar

Abstract : The purpose of this study was to investigate the reciprocal inhibition of the
antagonist during various resistive sustained contractions of the agonist. Six healthy
subjects (2 men, 4 women), ranging in age from 24 to 35 years (mean age=28.1
years)participated in this study. Each knee flexor torque was measured using a Kin-Com
dynamometer in a sitting position. We combined two factors. in resistance (80%MVC,
20%MVC) and knee angle (30° ,60° ). Each factor was tested at random. The EMG mean
amplitude of the rectus femoris muscle was measured during a resistive sustained
contraction for three seconds. The result of a two-way repeated ANOVA showed a
significantly lower ratio of the mean amplitude at 20% of MVC than at 80% of MVC. This
result revealed that weak resistance of the agonist may cause relaxation of the antagonist
than wore strong resistance way.

Key Word : reciprocal inhibition, resistance, angle, relaxation

D BERBERA

Nishihiroshima Kourakuen

2) LB RFEFTIRBFEHR

Division of Occupational Therapy, Institute of Health Sciences, Faculty of Medicine, Hiroshima University
3) REEEHE HEEREE

Department of Physical Therapy, Hiroshima Posts and Telecommunications Hospital

4) RBRRBBUEKRE

School of Physical Therapy, Faculty of Health Sciences, Hiroshima Prefectural College of Health Sciences
5) BURERSIRBBIERE

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

PNF V4 —F 4%1%5 200443 A
32



MR L RE

NAR Y T RO Rt B AFFCOBHFHEBNIC X A5 MR % 4 U X8 720 o KA i & m i BRIREE ~ 082
Effect of Sustained Contraction of Knee Flexors at Different Loading on the Surface Electromyography Amplitude for the
Rectus Femoris Muscle
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BEZITV, BESPDMONLRA NI VTR
O MVC #1Tb¥, Zhz 1 €y h&L
5%y MTo7. ACR x5 PRIKXRMER
o MVC #1iThE7-HE#%, 5 MY F 2
=Y a3, BE 5 DMXERNIEGRD
MVC Z1ThH®, % 1 2y &L
5%y FMTo7%. ACRIXSS, HR & tb#&k
L, RBEERERKEHMTORBERRAEHN
9~13% L KEL, "LR MY T RAD
EMG A EA MVCED 89~110% ¢ HE
@272 L E2HE LTS, 2000 FiZ,
Ferber © 1043, HEEH 24 4% HRIT,
—RIOKkBEE 2R XBMALTEEL, B
BIZx LTSS, HR, LU ACR #17-
Te#ER, ACR OB MHEREB LTS,

SS 1% 80 ATV, HR B\ KMBAI T
5 WHMBEMRD MVC 217h8 7%, 5 7/
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MR ATV, Zhix 2EEVIEL1E
yhEL, A8 —1"N%E 5 BRILEY,
4y MTWBO &L L=, ACR iZ&EK
fREALT 5 R KIRUEETH O MVC %217H

®, EOBRMNTERMY I E—va s

¥, Thz2BKEVELIEYMEL, 4
v TV 80 B & L. ACR #% SS,
HR ltb#k L, RxBSE &R KIE s TofEfh
BAEN 29~34%%< &FE L, EMG H#H5n
A MVC BED 656~119%% < ML=
EERELTWVA.

FOMDFEHKTIX, 1987 ££(Z, Condon
b 1Y, 12 ZDOEBRFELHRIC,
M 60° EHIL DAL CRBEMDEE % SS,
HR, ACEB L UO'HRAC Tttt L7, SSix
11 HEBEOMINEREZITV, TDH% 50
PERERER%1T 5. ACiX SS LRI
TV, BEOMBERELIToTWHH, &
EoEEMBENGEEZITHOES. HRiX5
MBREOMBEEE2ITo2%, 5 PROK
JBiH D MVC #1TbE%. 20% 18MY
Z7E—var&E, FHWT 50 BEOM
EoMmEsE%47 5. HRAC X HR & Rk
ATV, BBE OBV E JE 51T > TV 5l
BREONEMBENEZTHLES. BE, 7
IS ECHEZIALR o728, AC
& HRAC XSS & HR &b, #HE=2—
O OREENERICHMEIEShEZLREL
T3,

ZOEHIZ, BETFEROIEKRD DV
Eii—o—o OREBEMOMGIR Y, B
PHEZFRE LEZEFROFDIENRREDO N T
W5,

Barnett Hi%, BESNEIK Z M TEAR
WEEOKE SOSNEHIERICL Y, #HRG
NIV I AT HLREELTEY 12, PNF
ORI ERBETIERTHIEMEL LT
BRKERZEALTE=. RITHETH
MVC% A L TOLEBRINNBKETHS.
LhL, FHHIE, BEAOMENZDNT,

KEMEZFA LB/ hDiEHic L 5 HR
EHRMEIOBFEFIA L ACR 8F
BMTHBHEL, ACR TmKHFIEMHEIFED
10~20%RREDRR THRAZFRSER
WEDIZITY, Z0%Y 77—V a &
D EREL TV DA,

ZOLD IR ENRSKEBN TOHEK
P ZRA L EHOAEBHRBEDLNT
WA, EBFHOIHEEREIC X 2EHHOM
FIEIZEA S E 2o T W,

T, e, FHHOEREOER
2 X AHEMHOMBIGERIME) D ER % B
FEiZ L, HERGMEICSHRALEBHF ~D
EREZHOMNITHIZEEZEMICHES
Fol-. AFETIE, EEBFEALALY
VIR, BEHEKRBEGE L, BEREIK
RELAED 2ERYL L7-.

B EAREIC LY, KIBEEBO b
NIELGEREDERNRSH D Z LREFK
I BRREN TS, Zabik 5 3%, 5
ZDRANCERES 110° ,90° ,70° ,50° ,
30° T KR 0O EE S O B K F Lk M IUHE % he
FTURSER, KEBMUEEHO EMG BUS L
BoTWHEHRELTWS., LAL,
Marginson & 194, 5 4 O BHICBEE A
B 20° , 40° , 60° , 80° , 90° , 100°
TRGE UG O B K L HEIURERE D S v o
BERRFER, PLV7EIX80° THRKE
29, 90° , 100° TRAEBKRELTIZ
EEREL TS, Lo T, AEDEWVIZ
XYW RIBNEEFHDOY 77— a3 VICEE
ERIZTAREMENH D L E LT,

£, AECKHTEINLRANY T RAD
M7 DFEWHAZET S50 3. Lunnen 5 19
X, KEBZHEHFORS, HAYfE, Moo
BREMAREZLEZS, HORIBELI RS
iz2h EMG fnEOEMmE b7 oEd
BEZY, BHREELEZGERIMIILD L
4L TV 5. Mohamed & 19)%, Hpfk
5, MMmERs, KIER_SEMFEEE, REE, &
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h, IFHDO LT 2R, ZBEEHON
LANY U TABERTDE MVIBHEE
WHEmMLEZEERELTWS., LAL,
Onishi & 174X, BEEdh 60° & 90° T K
BIEMRBTO PV IEEZRNER,
60° MAEBIZEMM2ELTWA. E»oT,
AMETCITAEDERZERL LTRY L
7.

MM & X EBFIER OB Y 7
7E—vaEHL, HRHIIKBER
L7 #HRBERBERHE LZBHBIT,
Kollmitzer 5 180, KERE 5, SMULEF R
K OPIE 7% T DR I HE 0 B B % 7R
RIEFEP L, KEBEGIXSNMUET & AR
ISR ED —EDOHEHEBER L L
DWENRH Y, KIBNEEFHOHH & OB
BEBVWILBTRBEINTND 18197 T
HB

A&
&)

MECRBEL-REEL(BH24, &
¥ 4 4) T, FHEHIT 28.1(24~35)B TH
S ETFTRII=aA Y ORETRELE.
(B EH2E)

HIEBBTF v # X VR Kin-Com %
AL, EBHEALRANY VTR, R
FRBEFHELE. NARBMYI T RITZ
BEEiH CTh Y RBEHRMOBENREL LN
%. Lunnen!®id, IBEEHOAEQ° , 45° ,
90° , 135° )EEZXAB I LICEDNLR ]
Yo 72Dk #EEYE, EMG HoHE
EMVIEERIELLER, HoRIMNE
RBRBIZENHSEDEME b 7 [EDR
PHRELNTEERELTWS. AFETIT,
BEEHOEEEFRCICT S LS, KEHE
#60° MEEML L L, REFEBHMNHBALNED
R ORIE KRB ZFBO~L M TH
ELi. #4525 OREEITHEBE
IEbE, LA—T—LDORI¥ RNy

FTFMWEARNELE 2cm £ 22 XD ICERE
L7=.

P Th I RBEF 2 BEERIC EMG
THIE L. BEBAMTEAIL, #1E L=,
BEEMABERA X CaT7 THRELER L,
AVE—=F AN BRkQLUTERB I
BELE. KEBEIIBEBOBE I
BEPOMERE 1.5cm TS L, 7T—RE
BITEEB IR L.

(REFIR)

A TIHRRB ST TR, BEA
ELbHAEGLEOERE LTRY EiFE.

EREEZNLRX Y T2 MVC D 20%
L 80%m 2 FEEEE L, BEEHAKE 30°
L60° m2FEHL L. 2X2(4 @)D
HEbdix, OBEMAE 30° T
20%MVC, QB th A B 60° T 20%MVC,
QiEE A E 30° T 80%MVC, @K/Eih
B 60° T 80%MVC & L7-.

ERFIEIUTO@EY & L=, DR
AE 60° THMEFMDO MVC 21T\, [
H L7 EMG THRH TH S KBEH OB
BEHELRETS. DBEHAKE 60° THE
A mD MVC 21T, NAARY R
DE—7 MIfE%E LD, 3)2X2DHMAE
HEZEERICENEEAICEY B TA.
)EDOHOKXIBEF % EMG TRIET 5.

TRTOUFEREIZ, BH52ZEL 3B
H& L, 20MVC & 80%MVC ix, Zh ¥
NOWHHHEICE LR T (20 F THRF
LTLZEW ) LIB8TT 5 L FEFICRERE
WG L 7.

(F—4% &)

V77— aroEER #HRpoFE
BREMELEE L, TP LEb DR Y S
77— a UHENEOEHEF L. B
BHORBMEILIT, £ EHEFOFHIRIEMHEZ
MVC EHiRBHE TR LZMEE L, BHL
THEERACTRYIELDH S ZEEBHEK
S EITo 7.
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mER

EBEDNLA MY T AD b7 IEOE
AiE, 20%MVC 1 16~31%(F 21.9%),
80%MVC i 60~85%CTFEH) 77.23%) Tdh -
=

O 1 BIYET, 1—-2 #, 2—3
BoXM Tl L. 1—2 B o RIEE
b =R HERRE X, BBl 30° T 20%MVC
73 0.03£0.005, BEREd 60° T 20%MVC
73 0.03+0.005, EEME#h 30° T 80%MVC
73 0.0420.004, K 60° T 80%MVC
73 0.05£0.007 TH-o7=(X 1). 2—3 0
SRR E b R MR, BBl 30° T
20%MVC A% 0.03 £ 0.005 |,
R 60° T 20%MVC 73 0.03+0.005,
e #h 30° T 80%MVC 7% 0.04%0.004,
fEIE i 60° T 80%MVC 2% 0.05+0.006 T
o7 (4 2).

BORLOH D ZLEESEONTORR,
RHEHERERL, AETOREEZETRDDL
otz LML, RETIER1-2%8,
2—3 B & HICfERE 5% T, 80%MVC L
D 20%MVC OIRBELBFEEIC/NE o

006

004
i@ o003

t 002
0.01 |

20%

80% (MVO)

1. 1—-28OFHREM L £ FEHERR

006
005

¥ kWi

004
003

* p <0.05

002
001

20%

80%

(MVC)

B2 2-3FOEHIRBMEL S FRHERE

el L RDT(F D. * p<0.05

F1. HEowE (L 1—-28, F:2—-38)

EFHER REFA HEHE FHFEH FiE P{E
AE 0.0005 1 0.0005 2.93 NS
Ein 0.002 1 0.002 13.03 p<.05

XEER 0.0004 1 0.0004 2.47 NS

IRELE 0.003 20 0.0002

2EH 0.007 23

EEHER REFAM BHE THFEA FiE P{E
A 0.0004 1 0.0004 2.57 NS
B 0.002 1 0.002 12.91 p<.05

ZEHEAR 0.0004 1 0.0004 2.49 NS

RETH 0.003 20 0.0002

2%E 0.006 23
PNF V#—F 4% 1% 200443 A
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BER

Shindo & 2043, 5 4 D HERRE IZ TR,
RIEYHRE 10%MVC, 20%MVC, 30%MVC
THOE T A HEEZLEBE LR, ER
MWW AT LEECm, EETHEA B LL
IIEE L EREL, FIRBEHONE %
BRI EEEE, 7 AHOHK
H~OMFIELEKTEZEE2RBELTY
5. F£72, MEILL 2, 9LDOHERE
BEE 10%MVC, 50%MVC T H % % th#
L7-% 8, aiEEH EMG HE% 30ms &l
#Xr v H RFFIRIZIERFIZD B 0on 2K
THERAZR L, EMG HBELL#IZ 50%MVC
OFBETHRKREL, HEORI LMHIE
TEEFIBRIICH Y, HFEENKEWVIZEM
HEBELRENPSOEIEERELTWS. L
NL, TNEFNOMRITIFRFFRELZEL
T, 30%MVC & 50%MVC LA TIT-> Tk
D, FRVINKE & DEEBIXIT> TV, 4
BIOFIELE R, 80%MVC D EHIRIBE
ik 1—2 8 ClEEih 30° 23 0.04+0.004,
FEE#h 60° 2% 0.05+0.007, 2—3 B TR
#1 30° 7% 0.04+0.004, BiE dh 60° 23 0.05
+0.006 T, KEERMUEFHD MVC D 4~5%
BEOIMETHY, BOINHETH+oMAEK
MHEINRECLTHBEZEZOND. Fiz,
20%MVC BRERIETLTWAZ &b,
80% & 20% DA DL T o /=A%, LB
SR D RERH DY 77— 3
UHRBEICEL, BWIERADRHTHS
LW BERMBTRREINTE. ZOZ LiE, B
HOI9EZFELTWS.

ASEIOERLY, HERWHERABLEZF
BEITHHEE, EBHH~0OHB VKN %A
WwWazZ ik, HRBHOY 7 E—T 3
CVEDRMOICALCIRDIENAETHD
ZENTHEINE. LA, 5, 200MVC
& 80%MVC DHADLEETHY, 5% KDY
BEMARLEBRMNBMLELEZONS.
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About the influence a shout affects the stability of trunk stability

A2 D

Mutumi Uesugi

KL HiFn2

Sumikazu Akiyama

& Aeg
Noriaki Takama

BE : wRHREE (PNF) LW TIRAROREMLZEER L TV . WBENMIZIT 2iES)
TIHEMLARIC R DEEMSAFHL LTEREND, KHRETIE, Vv U MR E L THERENR
FERHTHENTE (LA Tshout) &FROHEMEIZOVTRE L, BEBUSLEHRIZ. B%
< - REEEd AT ba—n) &, shout - IXBIHIE dh % HEAMLIC TRRERMEINFEL 5
BT, BR. B My, B, TFHE. KBEBHO i EMGICBWTHEEZRDT,
shoutiX, FEAHT Z LIC XV ERBHOFEEREHOND, DF Y FEROBEESEHE Y, UKD
bV ERICEET S T ERRRERT,

F—0—F: 8775 - HHER - FREENE - RKAH s

Abstract : Also in PNF, importance is the stability of a trunk. And movement of limbs is
required of the stability of trunk. The purpose of t his study was to investigate the shout
effect with the stability of a trunk. The subjects were 8 healthy males, and examined
torque, rectus femoris’s i EMG, rectus abdominis’s i EMG, erector muscle. Of spine’s i
EMG in 2 kinds of maximum isometric contraction of hip flextion that were

Dn o treatment +hip flextion @shout +hip flextion in spine posture.

As a result, shout + hip flextion was larger than no treatment + hip flextion in torque and
i EMG. They accepted the significant increase over control.

This study suggests that shout may have had effects on muscle activity of a trunk and
increasing torque of the limbs.

Key Word : shout, i EMG, stability of trunk, 100%MVC

ZC®HIZ
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5, LBRTEY, SHEEELTOIKITIT.

1) ERERBURERER ERSULEFRY RREREFFR BERENYH
Physical Therapy Section, Health Sciences Program, Health and Welfare Science Course, Graduate School of

International University of Health and Welfare
2) ERERELRERBEDREREER

Postgraduate school, International University of Health and Welfare

PNF V#—F 4%1%5 200443 A

39



B AR OB EICRIE TSIz o0
About the influence a shout affects the stability of a trunk

MR BN Z L Y A EE SNIFEFREOMER

E2@mHOLZEICLVEFTE vy
YA X3k D, ANFIETIX, shout (21
PHEFEOTHEEAEYS L TE Y, FTHAioEE
MR RK L TTFROM b7 ~DEELH S
EBZT, LEDZ L, FxixZ d shout
SR 2 U o) LA GbESZ Lic kY
HEDENRG OIS Z L 2E 2 IR Edo
R s . (EROREEE LRI L,

R ERE

ﬁ%miﬁ’%i% HeYE FikxHH LR
ERTEE B 8 A (Fil 224207 k. &

E 174.9£10.6cm, &5 71.1+13.2kg) & L7z,

TR T, S EMLAENL BRI Rt O 0 BED~ 5
D B th & 5 K% RAPEIRHE C 5 BRI1T 5.
E7GME LT, B IZOshout #1740
A HIEB AT 5 @R & M & 223 b ilE) 21T
9 (ar ba—i) O 2%&HThi 7, #HERA
TEREE L Ui, mAICIER. . RERE
BmENTHICEWT MMT (28T 100%
MVC Z17vy, FMEDIERILAETT 572, #IE
X, ESOREEEE L T, SHMORITIERF
7 F ATV E 20T DH4BZ ¥ A
ATV, AT OREIE 143 & L7z, shout i
sz BE) £ JEE ok S5 RPEUR A 5 B0 R o0 RERE P ATV Vst
5, £/, BE8bPay bn— B EREE R
D BATVY, shout 555 1%, #ke L T shout
LT &7, #h AR Th—) & EEREE
REYP 5 MM MDD LT RERFTUSRL S
=L,

B ETE B xR RS R th i K S RMEIFEIZ 3B
FAMEA (br) LiTEBEL. KIBE
EMG (IxBAHiJE#h o B & 0 f L) . KetE
i - EEEED EMG (K0 EE L 9 5 5EE)
ZEM L7z, Bt AoREIE, BEHERLR
BIODEX %A L7z, BERAIZ. L,
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1TV, Bfp i EMG. ¥%%8 i EMG. KEE
% i EMG. & X#h b7 TRIREE%IZIS\VT
BEEXTDT,

BR

ARFFERICIVT, shoutiz K » THER & &
D i EMGRICHEZZR Y. KBEEEdHD
V7 BEEICHEA LR (P<0.05), 24,
shoutiZ X V., B OMEERFHDIE@HAEZ - T
Wh7ehEEZ b5, EEFEHITshoutidH
BERIL AN =R LTH Y, RHIEREE L 3T
FERBE L TIIR LA D= X ADY & IZIFRAS
AL D8, HORBOHFIZRE D, BFHFER
FERERERR OBEMEUGIEIC & v | BEER BRI REIEMN
KRLEESND, ZORENEOEIT1~2
emThHY, SEALFETICITNSTETCR+5H
Th D, FHEPERERETIX, FER G IIMEEE % @
BB HEHBT BT TIERL WL O
H9 5 K E 2 IR O BMIE DI L
THRE L 2T T 57220, K5 - BERRRE - B
OB, B HIT R B COBMMINES
TH C7-FERIRICHR L, RE0ER 21T, £
LT, BEERICIIRERZ M < P L BT 2185
DIENRLETH Y, TS L Y IFFKENREK
T5, ZOMENEDEIZT~8ecmTHY
FORES, AMVRA HBEORSIZL->TE
DBEALT 5, ShoutiIFEFRE, MHEEC L 254
BIPER A NEL 2D, BICREEL XTI 546
(LB L TEENCBINT B R EE OBy A s
BEZ D, TNICBE T 2REEBEF LKL,
F7=. shoutiZB8E5T BHEED b OBE PR~
D7 4— Ry 7 LHEMNT 52 LiCE v KK
BEOEBLABALETREZEZLNS,
EMERAEE LTS, BEER., SR
. PIERS. ERHRHO . EAE LTk
BE5& T, BENEZBRIES, BEH
EBROEELREHTH Y., BBITICERE. &
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FE5 & T, BENEZBREES, #HiTFE
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Effect of the proprioceptive neuromuscular facilitation approach to ataxia in traumatic
brain injury with hearing difficulties

5% WV NI fak2 Wz RV kRay MV

Hiroyuki Yumiba Kazumi Kawahira Maya Yamanouti Sumihito Haseba

TR #Z=9

Syouzo Tujio

ES  AMEOHENIIBEABERZEOKRTE 1 FlicH L TABEETREZEALLRWVWEETO
PNF7 70 —FOHRERTEIETH D, FHEZBFEOLE LBIZH L TGEM O A FHA
€ Rhythmic Initiation % AZIZITV, DEIC EBEOM R %244 5 2@ EHE /¥ —>  Slow
Reversal & U* Rhythmic Stabilization Z#1T L7z, U ED7 7o —F%i8 5 B 4 @K
TUI, M ORERIC LiRD 8 0FHEBREBBEICKIT 2EREZOMBEAE L1,
FMMITPEIEZESH 1AM Z LI 5 BT L. SIRHEIT Wilcoxon IEALFIRE TITV p <
005 %FE L LIz, WBRIAELRKENPNF 2T L-ROoNEEERHE AL, (p
<0.05) PNF BRAEDCEBOEMMEOALICEDTHE L, FLIOT 7 u—F MK
HEEOBEFIIH LNEZE2LRLTHITTA2Z L THAYTHA Z ENREENE,

F—T7—F : BEAHEE, K#E. PNF

Absiract: The effect of the proprioceptive neuromuscular facilitation (PNF) approach on
ataxia in a patient with traumatic brain injury with hearing difficulties, who could not be
guided by a therapist's verbal commands, was studied. The treatment started with
rhythmic initiation using careful manual contact to a distal portion of the affected upper
limb. Then, various movement patterns were conducted; slow reversal, and rhythmic
stabilization of the upper limb. This approach was carried out five times a week for four
weeks. Ataxic movements were evaluated using a computerized motor skill analyzer that
tested the accuracy of trajectory tracking in terms of lap time and trajectory errors for
the total area between the actual tracking by the foot marker and the target. Evaluation
of pre- and post training was done 5 times every week including the control; data were
analyzed using Wilcoxon’s nonparametric test. The decrease in the trajectory error after
adopting the PNF approach was statistically significant (p< 0.05).

The results of the PNF approach on ataxia in a patient with a hearing difficulty
suggested that non-verbal instruction by manual contact to the extremities of a patient
can improve the accuracy of movements and promote motor learning.

Key Word : hearing difficulties,ataxia, PNF
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