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ABEO BN, BESAEMEHIEEE (Proprioceptive Neuromuscular
Facilitation;PNF) O{R&E/ & — i3} 5 Hold-Relax (HR) & Contract-Relax
(CR) M, NAR MY V7 OBREECRIETEHRHRC OV THERNTS
ZEThB. MLT, R & ROBEHMITIT 2 HIERROE S, HHREK
MARIETEHRESRICEALTCLALNTTEIZETHS.
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*HERIT, BB CORRBEEiEdl (Straight-Leg-Raising; SLR) AEEA 70°
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& (EIEE23.85%) L L. EBRIZ, FHIUNERRR 5 #M, 10800, 156 #R,
20 WD 4 RFZ— BT B R BLU R (TRABBNE-NENSF—, T
[l B-NE-AE 7 —y) EHERT#% D SLR BEE, Visual Analog Scale (VAS),
fhBh SLR BEDIEHIZ W TR LIz, iz, REHERZAVWT, RBLT
CR I2BIT 3 5 BB OBIUHER D KER _§HE (Biceps Femoris ; BF), @ik

(Semitendinosus ; ST) DEFEBIZHIE L, CR DHIEB 2 HAREEIHNE Maxinum
Voluntary Contraction ; MVC) & LTEZELZ.
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SLR A EEIY, RE&HEOHIEEREIZB VT, HREL REOHMICEREEIIRD 2
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FRIDURERF R DB AEVVERIC SLR BENKE D ofe. 7238, M) SLR BB
AT IRRBEL CREOCHICERELZB/OLI o7, HREED VAS DL, FSM:
DEFNRERFRICIVNT, HREEL CRBEORICEEE 2RO RN o7, CRS BREID
FHTEBI % 100%MVC & L TREHE LoBAI21T 3 HRE B OEHHIESL, Th
FRER-SME-PINE R ¥ — B, BF : 57.6%MVC, ST : 41. 6%MVC Th-7-. —F,
TR R-PNEES e/ & — BRI, BF : 46. 3%MVC, ST : 50. 2%MVC T o 7=,
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HR & CR DEMIZ X Y, HITREMOBE LHE L THERICALR N VIO
FRMESRE L O, 570/, 1080/, 15/, 20 BEOHITHEERICH
T, TRENOX LT 2 HIERROMICEEZ 2RO Mo 7. SfTHE
[CRVTIE, 100%MVC £ & 50%MVC 42 3£1Z 65% D H KT 2385, SINHE
FRERT H REMHRICERZIIBD o b BESh TS, LI
HR HEATRRIZ 3517 2 REHER OHIESNA, 100%MVC & 3 L7 CR D 50%5E
ETHolZlhd, NAR M) VI OBHRREREDRICESZLAD AN
DTEDTRRVNEEZS. IR ERFFOH IR OBV B G ZHE~R IS
BNBSZhRICEE LTI, PUUMERSRD 15 ORI L 20 BRIZ IR X, SIUHEeRRT o
CHEVWERIENLR M) V7 OBFHRMERERKE hofz. R I2BIT 355
IR, AHEORRNS 15 WETHY, PNF R R L v F L 7 Lk
W Ib MFIDODRBEETEIREIT 4 v « ANy F U FIEBNT, BT 12
~18WTRROYMRIEE D & LIERITHIEL — B LR Tho 7. CR T,
ARIERR R 10 BRI L 15 DR L U 15 BRI L 20 BEIEZRE, HINERE0®
MZHENFRENLR MY V7 DS FREREHRAKRZ Mo, (R TIZFE
BHEDKENO+RR) TI7¥ - a v BNBOLNT, FRELBDEI-ED
TRV hEEZ 5.
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[Purpose]
This study evaluated the immediate effects of different hold-relax (HR)
and contract-relax (CR) proprioceptive neuromuscular facilitation (PNF)
techniques on hamstring flexibility. The immediate muscle flexibility
effects, due to changes in muscle contraction times for each technique,
were also evaluated.

[Methods]
The subjects were 20 healthy men (average age, 23.8 years), without
orthopedic disorders or pain, having <70° of straight-leg-raising (SLR)
angle in their dominant leg. We measured SLR angles, pain (Visual Analog
Scale; VAS), the resistance force during passive SLR before and after HR
and CR, and the muscle activity of the biceps femoris (BF) and
semitendinosus (ST) muscles during 5 s CR and HR contractions. The PNF leg
patterns during HR and CR were extension—abduction-internal rotation and
extension—adduction—external rotation, respectively. The muscle
contraction times during HR and CR were 5, 10, 15, and 20 s. CR muscle
activity was defined as the maximum voluntary contraction (MVC).

[Results]

There were no significant differences in muscle contraction times between
the HR and CR groups. However, in comparison, there were significant
within—group differences in the SLR angles associated with increased muscle
contraction times, except between 15 and 20 s in the HR group and between
10 and 15 s, and 15 and 20 s in the CR group. There were no significant
differences in the resistance forces between HR and CR. There were no
significant differences in the VAS scores between the HR and CR groups.
The average muscle activity during the 5 s HR defined that of CR 5 s as
100% MVC was BF:57. 6% MVC/ST:41. 6% MVC in the extension—abduction—internal
rotation pattern and BF:46.3% MVC/ST:50.2% MVC in  the
extension-adduction—external rotation pattern.

[Discussion}
Using the HR and CR techniques, there were significant improvements in
hamstring flexibility compared with the non-implementation group, but
there were no significant differences in muscle contraction times, under




similar conditions, in the HR and CR group. In previous studies, 65%
inhibition of H-reflex was observed after 100% and 50% MVC, and there were
no significant differences in the inhibition of H-reflex between the
different muscle contraction strengths. In this study, muscle activity
during HR was approximately 50% of that during CR; therefore, we consider
that there was no significant difference in hamstring flexibility
improvements in the two groups. In HR, the hamstring flexibility was
significantly increased with increased muscle contraction times, except
for contraction times of 15 and 20 s. The effective muscle contraction time,
during HR, was 15 s. This observation was concordant with previous studies
showing that the maximum effect occurred after 12-18 s of static stretching,
which contributed to the effect of Ib-inhibition during PNF stretching.
In the CR group, hamstring flexibility improved significantly as the muscle
contraction time increased, except for between 10 and 15 s, and between
15 and 20 s. The subjects appeared unable to achieve sufficient relaxation
due to the influence of the simultaneous contraction in this (CR) group.

[Conclusion]
There was no significant difference in hamstring flexibility improvement
in the HR and CR groups. This study suggests that HR should be the first
PNF technique chosen for improving the muscle flexibility of the frail and
elderly because it does not require maximum muscle contraction. We also
propose that a 15-s muscle contraction time is optimal during HR.
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AL, BEAEZAEEMEHEEE (PNF) (281 5 Hold-Relax (HR) & Contract-Relax

(CR) M8, NAR MY Vv I OBTEEICRIETERDRICOVWTRIT S L THS. Mz
T, HR & CR ORIFEREMICEIT 3 BHIHERR OEOAR, Rk~ RIETENRSHRICBE LT
bHALMICTHZ L THS.

BB R R AL T ORXBEME (SLR) ABES 70° LATT, Fl& RICEMIN PR
FEALTWRVRERABM 20 4 (EX4EH 23.8 ). ERIIMHITERRM 5, 10, 15,
20 RICIIT 3 R B LU CR (TRAMBAG-GE, TRB-NEIE) EHEai# o SLR
AEE, ¥ (VAS), fthlh SLRFFDIEHAZ AT Lic. IeREHERCTHRIBLVCRIZE
i % 5 BHREOMHIER O KRG (BF), FEERAS (ST) OfFFEBIZRIE L.

SLR A B XRG4 O HIERRIC B8V T, HREEL CREBEOHMICHEREZRZBD ok, B
ISRRRRR DV NS K B BRPYLLEN HR B CIIMRIURERTRT 15 BRI & 20 B, CREETIZ 108
& 15 DR L U 15 B L 20 W ZERE, HIUERRIOBIMICEVEEIC SLR AERK
Zhotz. B SLR RROEFR X R B L CR BOMICEREZZEB R0 o7. HR FHD VAS
DEIXF &G OFIERFRIZIBWT, HRBEE CREOMIZERZZ Bl o7-. HRS #/H
DFHIHTES) (CRS ORI % 100%MVC & F228) it B—SME-lfe/$ 5 — LB BF:57. 6%MVC/ST:
41. 6%MVC, {HB-PIES E & — /B BF : 46. 3%MVC/ST : 50. 2%MVC Tdh-o7-.

FATHFFICEB VT, 100%MVC $ & 50%MVC %IZIHIT 65% D H KFHIH £BHTEY, &
BFZETIE HR OFHTEEHAS CR D) S0%BETH-7c T e b, NAR B ¥ 7 OfFHRMER
ENRICEREZLBO R EZD. PNFF X Ly F U7 LR Ib HlOSENE
EFBRET 497 « APV FUIRBNT, BRIIO 12~18 W THRARODRNEE D L
ENTWVWBZ Lhb, HRiX 15 BHENRE RO LHIERFECh-7 L ELXS. CR TIER
BORENb+ARY 78— a UABLNRT, HREBELIXRZY 10 BE & 15 BH
OMCEEZEZRDRPoTLEZD.

NBAR Y I ORFTERMESREICIE, HRIS BEIAR LR THS.

ARFRIZ, THhETREATH -7 HR & CR DPHRDEN, EFMEATRE AR LE
Lo TPNFEFEAVSEI LR MIEREDOE Y ML 5.

EBERBL T, BREBTEICOWTEBERR SN L 2HERO S 2, BN

LWRXTHEZ L E2ERTS.
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