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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.
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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 a2 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

1) EERFER .
School of Phgsical Therapy, Faculty of Health Sciences, Tokyo Metropolitan University
2) ¥amE ik
Department of Rehabilitation, Sonoda second Hospital
3) DL FERAE
Department of Physical Therapy, Faculty of Health Sciences, Tsukuba International University
4) RIEBRE
Department of Physical Therapy, Faculty of Health Sciences, Hiroshima Prefectural College of Health Science

PNFUH—F 11%15 2011438
35



[

BEBICBIBE—IVE - U Ty 7 AFHRE TEHEROFIEEIET RO TREORZL W
EBIEIRI B BT
Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the
knee joints in normal young volunteers.

iFLCs®ic

BEEi A B (Range of Motion; ROM) I i fth
B B9 & o & 8 (Passive Rnge of Motion;
PROM) & B %) B8 & 7] &) & (Active Rnge of
Motion; AROM) MH 2, BEIICEENELZ
DEBAEEANTHRBICESHZTSICE,. ©
BEETICHESREN R EEN SV, OB ESHZ
TF3BHOHBAN T+ TH5. OBHEH OB =
CWKERT AT O EREEZRF o TVS,
WS 3DDERFADVESLERETHD.,
O & @ik PROM ICBE{RT B A, AROM IZiE 3
DLTHERTS ',

ROM Z#KEE 2 HiEL L THRHEEMHEE
(Sustained Stretch; SS) FHPEEZAE MR
# {2 i@ 1% (Proprioceptive Neuromuscular
Facilitation ; PNF) @ %z EAH %, EENT 7
B—F L LT, SSFEHEPVSIE—3 &
Bl Wiz RKICHE L 26 TRAHEIEME
NfEzfThbesk—IVF-VZ5v 7 X (Hold
Relax; HR) FH? AL <BWVWHNh, £L O
BHRRETNTVWE Y, £/, MEAT T
o—F & LT PNF OFBDOES TFHIOFR
W T oD k% I H (Static Contraction of
Posterior Depression; SCPD) FH:*® BEV 5
N5, SCPD FRIIBEBEHICEEY Tu—
FHRETHEESIC ROM ZHET S 2HDH
WEFRTHZEREINTVLE Y, £H
54 Y FRAEREHA BEREICNL SS FH
& SCPD FiZZ AW L 72 $R. SCPD F#
TiEbEERAL o BT B L R b A B F TR RS
FEAENPERICHELELILEZRELTL
3. AAG% 7 i3, EEERSSFER. HRF
. SCPD FHREFICEMFAICKBELLBLE
R, SS FH & SCPD FH M CHREMHE
PROM 8 XU AROM W EEICHELIZT X
WMELTVB, BKSY ZBENRKRES
IZ3 LT SS F#. HR FH;, SCPD FH#
TEBICHEIT LLLEE L7 43R, SS FH & SCPD
F 5578 TR 12 PROM 35 & U AROM AVE

PNF Y H—5F
36

BlcEB LIz e 2WMELTWS,

SS FHi® HR FHi. SCPD FHicHBW T,
Fa 1T i O E A PROM & % 1 i AROM I K&
ETHMRICDVWTRIEETN TS, SS FH
KBV T, Bandy 5% & BRARIZNLZ
F)YTADAPLY FRHRZRIET 5=
B, SS FEOBRAKMICOWT, 75 8DH
BEZOY bo—)VEE, 15 B, 30 BBE.
60 #oBfD 4 BHICECE L. A 5 [@ 6 8/ SS F
BB LER, 30WBXUT60HD SS
FHIF ISP LARBaYro—LEXLE
INLARY VT AOFRBRENEM LIz LT
Wh. LA L, 30EEL 60 MEETCHEED
mhbonthofzc e b, 30WEDNLA
FUYTAAND SS FEOMEIEE 1 5D SS
FELASOMRNDZLE2R LI, @ik
BT 2R MERIEOEARBICOWVWT,
Feland 5 '? (&, Bandy 5% LR UAETN
LAMY VT ADERREICHIBZE T 3 &R
FHicx L, B5E 6EM SS FREXRMUEA
Wiz 4BMICHZOE 1 EO ROM filE %
To7fER, SO 1 HMK 60 WRICEL
TROMD X D EWEMBZEL, EHICIAE
BABICBNTHOBOBEINEDE LD EL
MEMNEGE LT L ZRLUE,

HR FHilcH W TIE. Bonnar 5 'Y 1, HR
FHRHICXORETO ROM NERLEnT 38
IEEIERE R 2 D B T2 D, IREENICEIE R
DIEN60 AZXMRIC, 37, 68, 10PD
HRFE 2175 I FHICEE L BB R %2
BUER, FROBITHRICEE L ROM X
NEOARED, BEACBOCTHRICENE
Mol L BH|ELTWVWS, Nelson 5 '? i,
PNF OFRBEREBOFRICHEH I NS H AR
RN ORI OEIMNE ROM O
HINICIEDHEZRDZTHA S LV 3 KE
% 31T, ROM B KICH RA B AREE & IE
HIFEO R R &2 Rt 9 72D %%, 60
BHEMRIC, 3, 67, 10 WEORKHE

11%1%8 201143A



e

BEBCBGBH-AE « VT & AFH L TREROBIEHIGEROMETRMOME, 4
FEBAER AT Bl Rl X § B
Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the
knee joints in normal young volunteers.

HEEEENGEZITS SEICEBL., BMERN
TEA DR REZ B UER, SAM
BES RN ERGEREOMINE ROM D
ICIEDIEEEIZEREDEN T, 3HBOB AR
EU#HLEIENRLORNTHEC L2
£ U7, Rowlands 5 '® 13, 43 ADEE it
ZRNERIC, 5. 10WOHR FHEELay +
O—)VEEDOIFICEEBEL, 058 38, 68
T ROM DRREZ1TV, HR FH O ER
EIBUZER, oY bo—)LEL 5 B,
I0WHTEEENAELN, 3AML 6 AR
HRFEHMEITHD S BEL 10 WERIcE SR
RELONT ERREL, IEHEAEVS
DEREEPERTEZCEZRELTVS, L
ML, 20 L EOHR FHOMBEKRIEL -
HEZDPEN,

INAERFRI DB W HR FH & SCPD FHE 0
B ZRE LR OBETIE' D s
ZIRIC SS FH - HR FHIchnZx SCPD £
DOHEITRFE DBV AROM IC R IF TR E K
AELTcHER. 20 B SSFHRBEL 20 W HR F
B, 40 % HR FHBf. 20 % SCPD FH B,
40 %) SCPD FHEICBEWTEHEERXRAD.,
SCPD FH & HRFEHIZ, 20 WU LfT> T &%
RICEDTOATEEENTEE Y, Fi-,
PROM THRRIEL7ME 'Y Tk, 40% SS F
FE LD 0B SCPDERBICE WV THELSH
AN REE NI,

LML, HITHRMZEZ®EL/Z HR FH L
SCPD F-H0 PROM & AROM DR DER %
RREE L Fc@iXidBdonizv, AHEOEY
. BEEZNRIC, EITERZERLUEHR
FH & SCPD FH D PROM & AROM DX E D
EREPHOMNCTRBCLTH B,

xR
HERHREEORUBEANGREORE

DIV E 68 B DA, IRBIET 90° B i T

DRRBIEI R AEN 0° LU ED 2 L BRI L

766 % (536 %, 3045, FEER
T RERE 214205 ®) THo',

Bix

66 L EZMIEBICFRIE SS FHK (av b
O—)V). HR F#, SCPD FH%. HfTrsR
R208HB50Z40PBETS 6 DICHEL.
FZR {8 & PROM & AROM DORIE % 1T - 17,

(BFEHDFE)

OSSFR: NLALY YT ADOEEHEHE (B
BEHICHADPELCEZVEE) (K 1-a),

@ SCPD FH : BROBATHOTEHE O
A IEMEINEEZ 2 ~ 3kg DEFB TITo 1=
(B 1-b), SCPDEHDIEMEIZ. BEZX
RBAGIIC LT BRBICE Yy FA—&—%
UT,. @A—tSECRXAPDNEERTY VF
A—Z—%B L TLEFHICEREZMI T
SCPD F#7Z 8 | 1 HERTITV., BHRM
ZRRAEL KSR, MAMEBEFRE ICC (1D
(X 093 DHWEBERENMES N,

@ HRFH: NLA MY VT AMEAM T, TR
fRE- S ix- WhE/ S &2 — A i o LikH
ZMA. BLEENETE2RAREBHET
1o (B 1<),

(REEHRBORAESE)

FRESET R R DRIE A I, OO E R/
DR BaEI %2 90° B fIic @& L. MERSHE % {th
BNEBHNICHBEI S BOBEAEY
RETBAEL Ulze OB, RIHIDORES
B, BEEIEEEME Ui, 2 408 HEE
TAREL. 2 A0BERETEBEROEE
MEEZITo M. 1 ADOHEERET I RIZER
DIREEEIZ 90° B I CREE L., N E /-
BEANICRBEEZHETE, 85— ADEY%
BELTR I A A -2 —2BVHEHRBROA
BEZRELUE, 1| ANDZEEIGERIAPIC AR
JEH 90° THB T L ZHEREE, 1| AD224E

PNFUY—F 11% 18 2011438

37



e
REEIBIBEE - U Ty 2 AFH E FRAROBI NG ROMBTHMO® A

| C mMmTMMCRE TR |
Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the
knee joints in normal young volunteers.

a) SSFH |  b) SCPD £

O HREH
X1 &FEDOAE

o

B2 ErBEEEREORE T 1
BRBEE R OWE T WML TRIEMIOMRBIEIZ 90° fRihifiicEE L. REESZhsnE /g
B R S IR OREA E 2 E Ui,

PNF)Y—7F 11%1%5 2011434
38



RE

REBFICBIZE—IVE - Uy o AFHE FHREROBIEREFROMTHEOE D
FERRERRT Bhigic R IE 5 B
Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the
knee joints in normal young volunteers.

BRI TRZEE L (K2). FOKE, #
BEEHEVRELICERREERL BB TERE
ZHEHBEERVEETITI X SERBLE, %
e, BB TCEZ R ARKEEYS v Y
AT BE3BERLIE, &k, HERBEFHE
TEICBWTRETHHRBAEO/NI WAL L
Jeo EIEZHRDFIEIZX, LEOAEICE-T
BonicRlEBEZEREL Lk,

J=FA—L—FHL 66 &2 RICHEIT
#ilc 3 BIRIE L 7= B HI R O A & O K AHEE
fRELICC (1,1)130.97 DE VB I APROM,
AROM #icB5h iz,

(F—2D5Hh)

B FHFTDO ROM & FH%DROM L D#ET
ez RS, FREBTHBEMESER
BERE LI ERREBIEON ETo 1%, &
BEDH > LEROZEIERE (Tukey i)
Z1To1co BEOKYHELR 5% K& Lz,

HHPEEE
AR EHBAEHEALLREEESES
KBWTERRZR., ARBICE., WEOHE

)
20
15

10
x
|

fth &)

AEF*®

ERONIET—2ZEIC L THEERERLEN
REOBRBZTI C L ERAEIBUCE S
THE LRI, TARRBCEBLEZBIA
ZxgE Lico &le, HRFICWEIMEREZD
MESNDOTEAEELRC L EBHAL

SR
1) FHE{E

6 DDFHEICIIT B PROM DEHZE(L{E +
REEREE, 208 SS FHiZ 56+4.0°, 40
 SS FHid 1.1+£6.3°, 20 SCPD FHild
8.21+6.6°, 40 # SCPD F#ii¥ 109+6.0°.
20 # HR FH13 95£7.7°, 40 ® HR FH i
64X5.0° TH 27z (K 3), 6 DDFHICHIF
% AROM DG Z(LE + BHEREIZ, 208
SS F [ X-27+52°, 40 SS F K &
3.6+3.4°. 20 # SCPD FHild 4.5+5.5°, 40
) SCPD FHild 82+4.4°, 20 HR FHiZ
59+38°, 40 ¥ HR FHiiF 79+65° Th o
7z (& 3).

2) ZEBSBSH
BEHEIN R PEE(LECDOVWT=ZxEiESY

O20#SSFEH
B 40¥SSFEH
B 20F)SCPDF
B A0FPSCPDFEH
W 20#HRFER
W A0FPHRFH

X3 BoEOFHEZE(E

PNFU¥Y—F 11%1%5 2011434

39



&

BEBICBIBER-IVE « UTy o AFHE L FHEBOMIEEIGEF R OMTRE O D
FRBAEAT Beic BiE 9 R
Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the
knee joints in normal young volunteers.

1 FRETRHEEMESERRR L Ul =7the@ 28

EHER TAHM BHEE FHES FiE PlE
R 991.41 2 49571 16.04 0.00**
HEAT F RS 4453 1 4453 144 023
RE A % 185.94 1 18594 602 002"
TR —RMEAE  263.97 1 26397 854 000**
REED 3893.94 126 3090
2EH 5379.80 131
* : p<0.05
* % : p<0.01

BN R o I AR, TR, MR &
EHERIC BV T I EIRE 5% THMEER
b, MEAECBNTRERE 1% THEE
DNEHBN (E 1),

3) BELEBRE

FH. HITRMEAESEROERICB N
T Tukey post hoc MRE 217 > e FE R, SSFi
&Y HR FH & SCPD FRICBWTHERE 1%

ik

TEESHEALNRDON (K 4), /. 20
W OMEITE Tld AROM & Y PROM IC BT
fERR%E 1% TEEREANRD SN, AROM
OREAETIZ 200 LD A0BWICBVTRR
B5% TERELHBAIREDONE, EHIC,
20 ¥ AROM & b 40 # PROM IC BV TER R
5% CTHE/ ROM DEAMEH LN (H
5)e

dk

SSFEH

SCPDEHR
FH

n i

HRFE

**p<0.01

X4 FROZEHERE (Tukey i)

PNF V) ¥ —F
40

11%1%5 2011434



BEECHI BR—IVE - UTy o ZAFEH L TFEERBROREEIGEER OMETR OB A

[

RGBT B R T W
Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the
knee joints in normal young volunteers.

%k

)

O %)
W

20%)

HE1T B

40%

*p<0.05
**p<0.01

B 5 fEfTHRRE & MBS EROLELBHBRE (Tukey i)

Z®

FHOBWCBIZMROERIZ., LHD
BRZEERe ' 'Y LA, SSFRED HRF
i & SCPDFEH THE X ROM DHEAHEH 5
Niz. Weppler 5'® &, 2LDX LY FD
MEDXEL Ey—IcAH BN 3 1 BEOFHOHE
EHRP3I~8HOT TS LEBICEL S
endpoint DY KIX, WR—-FHFDU S5 7 —
TaVEREDA MLy FOBMBIIZA Ry F
IZ & % endpoint DKL, HiRAEKT S0
T3 7% < endpoint D FF{HEFIC endpoint D [
B MNERTBLICED (PREERDKRY
BN S HTRV), endpoint DK E
ClzalgEEIREETNT VB, SEOWHZEIC
BVTH SS FHETEOE(LADIL SSFHK
A=)V LTRHWZ LIEZBEYT
bofcbEZONS (K3, K4),

K5 &b, EHEOHRELT, 208
AROM £ D 40 # AROM ICBWTHERRE K
NESHLENzT &L, AROM DEEITIZINHE

FFEAEWVE S KA, PROM DEKICIT
TR E LT E, BLU 2090
AROM DM EF I DR £ ROM DHIFEED
HAEbELIODEERIChAEoIET L X
D, 40 W OREITRERIC X 5 AROM DIEA X,
INLA RV YT ZANOMHIEHE Tk iz < B
BB ORENRIC KD AROMA K L 7=7]
BER DRI NI,

HR FEHICHBWVTIE, Moore'” i& HR FH
& BT A HIEOMEIR RO YN
BLLC EH=a—nv0BHE. 2 v
TAuiEl, Y TV VREBEOESME, ¥
R EHNE R G B0 KIS OBF O
REMEZ R LT3, HRFEHi X, PROM Dk
BICRHNNEIHZ AT 20, ERE O
B & REEHEIC SR EWATREE D R &
N7zo AROM TIEHETRREMNEWVIE S BEIR
MNHBHT LE, HR FHICKY, ERHOR
KUBIC K 2B = 2 — o0 v DRKEE D
ITRENMERVWEBLONAT LIck D, HEHN

PNFU¥—F 11% 1% 201143H

41



JE

REHICBIZE—IVE - U5y 7 AFER L TEHEROMIEENE TR ORETH O,
HRREET AT Bh ikl R X 4 o
Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the
knee joints in normal young volunteers.

MR LTHEAGHOMS & T8 oNREO R
i 3 < Sherrington DO #KBFIFEDER| 'S M
BELUAREMNHRBEND, HEFE L
. FEHORNEBIICHENTEL S,
TEADIRE & B OMGI = & L EShis o
WETHO, BFED L XIWENIS RS RO
BEICKETHLENTWS 'S, i, IUE
B R 0N B U 75 Y A B PR 5 0 S 1 B (1 7 A
L7zPgEE o HER I N3, HII5 19, 20) X,
KRR VY 58 i D UR AE SR FE D ST L RIS B
LETABOFEHNBRLIETEERELT
BD, SEO HR FHICBVTENLRA MY
> T ADIRKERB O AKIC X b KBRPIEER O
HEHBEMNOBANEC-AREMER TR T N,
BB OEEMAOFENEEEI N, B
R AROM MY A L 7= ATREME & HEER & iz,
SCPDEFEHE TIX . BRDNLA MY VT AA
D TFITHEDOMFIRh RIS UFERICERE L E
C2H, [UVERFENAEWIZ S ABRMHTEOR
BNELCRT VAETREE R & iz, SCPD
FHEE LT HICES R FEES H 250
ML GEERAOBBIBEDRNEDENS
9, FITEOMBIEREATH B M, (lksHEE
O FERERF T 19 0 T 5B (A &0 15 B 0D UN RS RI
BRICE D TARORRBEISORERSHGE
BEOESRFICAE Ul R S n e,

i&5sE

HR F4% & SCPD F £ 0 1517555 1 PROM &
BORDICIEREEZEC LTHALR b
VY > ZANDIMEIRRA A E < 1z % ATHEHA
DI LR E N, AROM Ok
& U R AV 7 BV 5 BN D (R D
BENBH BT LPERE N,

Xk _

1) IBHEH, @7 B BEA#EE. X 74
VLR, BH, p3-4, 1997,

2) -Tanigawa MC: Comparison of the “hold-

relax procedure and passive mobilization
on increasing muscle length. Phys Ther, 52:
p.725-735,°1972.

3) EEE, NAEN: @EHCH5EME
WEERAIC A % HOLD-RELAX FHIC &%
SEERTEIE LR OFYR | AR, 19
p.457-460, 1992.

4) BHEE NLEZ, HHCHEM RKET
&R R B I S 2 IR HUES A A BA E A]
BB 1 B S BB R SR, PNF U —
F. 5p.38-42.2005.

5) BHFERE, FHNE, LERFh R
b RS B 1O XY B I HUES) A BT AT
Bhige B IC RIETENRFLHE. PNF U9 —
F. 6..20-24.2006.

6) BAETF, NEEZ, FtEM  BEE
KBTI BFE—IVE - Uy s AFH & TH
FRERE ORI IR ET DN LR b
V2T AR BRI TSR OLL#E . PNF
VY—F, 7:p.17-22, 2007.

) BRETF, HHLE, EIE—  EEE
KBFBR—IVE VT I AFHLTHER

- RER B DR L MU (RE F 500 AR BE e
B (B AT B ek e OF B B T B S0 R UE 9 %
R. PNF Y¥—5, 8:p.14-20, 2008.

8) WEKTHE, ¥it®E, EmEEl—ft : x—)
FUSw I ABLUBRES THICHT S
BIUES A S S R PRSI B &
I E PNF VY —F, 7: p.79-84, 2007.

9) Bandy DB, Irion JM.: The effect of time on
static stretch on the flexibility of the
‘hamstring muscles. Phys Ther, 74: p.845-
852, 1994.

10) Feland JB, Myrer JW, Schultjues SS. et al.:

The effect of duration of the hamstring
muscle group for increasing range of

motion in people aged 65 years or older. o

Phys Ther, 81: p.1110-1117, 2001.
11) Bonnar BP, Deivert ‘RG, Gould TE.. The

PNFUH—F 11%18 2011438

42



BEBICEIZR-IVE « UTy 7 ZAFH L FEEROMIEEIET R ORETIMOE A

RRREETI BN B T
Comparison of the effects of hold relax and pelvic resistive exercise on the range of motion of the
knee joints in normal young volunteers.

relationship between isometric contraction

durations  hold-relax  stretching and
improvement of hamstring flexibility. J
Sport- Med. Phys. Fitness, 44: p.258-261,
2004.

12) Nelson KC, Cornelius WL.: The relationship
between isometric contraction durations
and improvement in shoulder joint range of
motion. J Sport Med Phys Fitness, 31:
p-385-388, 1991.

13) Rowlands AV, Marginson VF, Lee J.:
Chronic flexibility gains: effect of isometric
contraction duration during proprioceptive
neuromuscular  facilitation  stretching
techniques. Res Q Exerc Sport, 74: p.47-51,

. 2003

14) HBET, FHES, BKkI L -74
AR M R—IV KU Ty 7 AFFH L TR
fRERIC N9 28 EUNRE (SCPD) FHuc B
F B HE TR DENANLA MY >V F A
SREEIC RIE SRR . PNF V¥ —F, 9:p.26-
31, 2009.

15) Shiratani T, Arai M, Michele ES. et al.
Comparison of the effects of hold relax and
pelvic resistive exercise on the passive
range of motion of the knee joints in normal
young volunteers . 10th ACPT Congress.

- (Tokyo, Japan) .
16) Weppler CHMagnusson SP. Increasing

Muscle Extensibility: A Matter of Increasing.

Length or Modifying Sensation?. Phys Ther.
90. p.438-449. 2010.

17) Moore MA , Kukulka CG: Depression of
Hoffman reflexes following voluntary

implications  for

proprioceptive neuromuscular facilitation
therapy. Phys Ther 71 (4):321-329, 1991,

18) #ANEE. WE (BEE TS AE€—
va Y PNF. B1iR. p2-4l. XF 1A

contraction  and

LR, HR. 2009.

19) H)IHERE, Hil—, AE & BRE8mo
BERUNAEIC & B (REBRROBREN — KRErusE
& REAEIE®ERBBHIEOWT —. JClin
Rehabili, 8:p.1218-1221, 1999.

20) /IR, WMiL#—, HHE & ABEPIE
R DRERURAEIC & 2 TRRANOBERSD
#&&d. J Clin Rehabili, 9: p.640-644, 2000.

PNFUHY—F 11%15 20114 3H

43



