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<Abstract>

The purpose of this study was to find the effects of the dynamic lumbar stabilization exercise on functional
recovery of low back pain patients. The subjects were consisted of sixty patients who had nonspecific
subacute low back pain. All subjects randomly assigned to dynamic lumbar stabilization exercise group,
Williams exercise group and modalities treatment group. The dynamic lumbar stabilization exercise group
received modalities treatment with dynamic [umbar stabilization exercise, Williams exercise group received
modalities treatment with Williams flexion exercise and modalities treatment group received modalities
trcatment without exercise. The Oswestry low back pain disability questionnaire was used to measurc
disability of low back pain. Assessment was carried out before treatment for obtain baseline measurement of
low back pain and reassessment were carried out at after 20 and 40 treatment sessions.

The results of this study were as following :

1. The Oswestry low back pain disability questionnaire scores were significantly decreased after 20th and
40th treatment in dynamic lumbar stabilization exercise group(p<.05).

2. The Oswestry low back pain disability questionnaire scores were significantly decreased after 20th and
40th treatment in Williams exercise group(p<.05).

3. The Oswestry low back pain disability questionnaire scores were significantly decreased after 20th and
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40th treatment in modalities treatment group(p<.05).
4. There were no statistical difference between the 3 groups at pre-treatment with Oswestry low back pain

disability questionnaire scores(p>.05).

5. There were no statistical difference between the 3 groups after 20th treatment with Oswestry low back

pain disability questionnaire scores(p>.05).

6. There were statistical difference between the 3 groups after 40th treatment with Oswestry low back pain

disability questionnaire scores(p<.05).

7. The Oswestry low back pain disability questionnaire scores were significantly decreased after 40th

treatment in all 3 groups and the decrement were greater in order of dynamic lumbar stabilization exercise

group, Williams exercise group and modalities treatment group.
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8503 Qalelt Ael, WA 3 o= U

2% §52 A TEAA) FAY BAUE 9lv)
a5 5% RIE PSS F7oks Bl §2 10

¥ olate] &2 9o §Fo] 3% o] A&H A2
Al (Molumphy$, 1985 : Skovrong, 1987), AHF<
o} 80%= YT I ol 858 A Ho
ool (AG@F o=, 1990 : HFH P A3,
1994 ; Ratti®} Pilling, 1997) 9AlEx] A A4
20~30%7t 8% Algeln e Aoz gA dd
(A %9} R G, 1997).

858 M E A 8Qlezs FAL 84
o] &el= £ (McKenzie, 1988), d€ &4 =¥
(Ratti¢ Pilling, 1997), %712k A A A
(McKenzie, 1988), #7192 924, 2000 :
Az FelF, 1997 ¢ @49 5, 1998 : Jayson,
1996 : Levangie, 1999 : Ratti®} Pilling, 1997), 3
Lo =25+ 2%(Levangie, 1999 : Rattish
Pilling, 1997), vI9H(3H3¢ 5, 1998 : Jayson, 1996
. Paris, 1985), FA1A ~Ef A Az} FHE,
1997 : A&, 1991 : Jayson, 1996 : Rattist
Pilling, 1997)%°] 3lc}.

859 99lo] Aol RE 2% FAEL 299
ZE sk A 2] 744, FAAY 247 S L A B
A &5 ¥l A Bolnl 2% BAE A E3) &
FX) 87} HA1dt}(Faas, 1996).

8% BAS 93 2FANEE 889 TNF £33
Aot Azt 1A T fAA FEFA B2, 8N 2
S92 384 2T 59 29 73 ag3 YA AIA

tio

=
=
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2% (fitness) ] 37, A¥ A& A, A8 T4
54 A AAS e (o172, 1995 : Cailliet, 1987
; Young, 1997) $EX &€ 559 AMAY AHA A
2 "M f48 T7F /RRe Aoz d=A A
o™ (Choks. 1999) 8%9 g @Al A 715
229 LEN 8 AH F7B8le FA Uk

£%o] X9 A8 2P FA9| 71%5-S A
713 JFege] BEAE F7 2 A ke dFE 1)
A 1(McKenzie, 1988) ¥%& A2 o7
A7} A2 QD 25, 2EH 2, BEE, WY ©
£% 58 #2414 1HAd 594 4% F 34
(Toilison™ Michael, 1988). olol| ¥lall tgolu} &
I, A7 8 59 £34A AH5E 239 Y FHE
v AsAA sele AR 72E A7l AFHE 7t
Ag  gleng B9 $Fo] X3ts| oot 2%
g 2242  JcHElnaggars, 1991).

8% FAES 97 &5 8P 2047] FX g
35 AF . 27lde dPE 2% #@xe] A8
A4 RS Adsigi et 19509 196039 &
MM Q3o 2 A7} o] FA QA AMl et ztet
o g% 289 AR 24& 2 dagte] EF &%
(Williams flexion exercise)& F2 Algstovt
1970t 9l Eol HAR] o) oa) F4E 414 o]l ¢
zbalel Q% Agke] 2ste} A3 by T EES
ZaA717] 9§ AR AA % (Mckenzie s
extension exer-cise)°] AAE e thA] 1980ddH
o BolMRAA ulFelA 23 Ao B4 A=
238 23 AF B4 249 FAA A AT F
8% 4% E ke Jo2 A 8F F9] 2/ &
83 FAL AAde 859 MEE &% ArYlE



=3 a3 A3 +FAFEH(dynamic lumbar
stabilization exercise) < Al33Act.

Paris(1985)& #3:¢] Helgol# %4 3¢
& e B9 JMIAQ S ¥ 2 v PdAA
27 glo] TR AY A7} A AL A= AAolA
AAFG Aol AHQ 91X W3y} #id wtn 3
oatglen JIde FF BFY o2 ==
Panjabi(1992)4] <& A <td FHAd (neutral
zone) ©]&o] AHS-El 1 glth, F 32| Eelold FA)
detn Bele 33 g ZUAA 99 =eis
AAE BEA  dygoht AAA o4, TFo= <
g B5o] glo] e &4 el 33 39 AdE #A
3he 33 Qb sl AAl (stabilizing system)2] #<J%
59 zZtadgdxn & & gich(Panjabi, 1992). ©l2lg 3
%] BekA e HArleAdThe TR E Alojrt e A
o] BorgATl I sAL 25 B4 J1F Wk 3
AR axg BegAde wgdEe g4l A=
WeldA yehn B3 24 24| gle v #
7FEA L A= FA 7HEHANA 2% o] o] Fo
27] & g Aol Al g8t (Maitland, 1986).

249 280} a2 71%% 3sted AN EdE
A3tz g o e G sl dake AAE
2817 fEA AE AAFevlE A5 F A 7
2259 43 P94 LT Yas ke o
o2 TREEL AIPE] 9AF R 3= EFl 23
7HiA = WS Flout H3E s 2SS WA H
T (Kisner$t Colby, 1997) cl&j& 44 4¢3} #Ad
3ol A= ol HF T2EE HIPY HE &
wrslm o3| g B A Wske §35ol flo] A3l o]
A -9 NEZAQ uA AL AFde AF T
ZEEo] 44 AEA JhiAlE YES A3 ol
Fejoll WA g A w4 4% A2YA I
(A4, 1998). 282 v A&HA YA Ty
o2 FHFd sliAl e H3E sk Yol 4o
AA B FZo] DAsE Yol FojEA & Aot
(Hyman# Liebenson, 1996).

3lgld) 7lalAl e wEA] AFS L8] HsjA
£ 37t S AQ Ao 71%A o2 2g3he Aol
gagh 82k M e A& H3loMe {39 F
2 qJo] FrtetAIsE 2 Yol ot A, RE HellM |
312 BolA v (Norris, 1999) ol 859 #<3t
89902 oA 1 H(Friberg, 1987 : O Sullivan,
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2000).

o] AL A e A3 T 25
53 A2 PAHE ¥F A% JF, A9, 33
B4 72 QU FAHe F£F 2H 2R T £
A3} 4% 202 RE FUE Bl 3 AFA {4
2 98 A3 399 28T AL=F =AY =
A z21e] 4% zt8o] Washl BH(Panjabi, 1992).
o2l M A 222 AEALM Fad L A
& AFshe shiel 2o st HAYHE e F =
2 50| o] & BARIth: Aojtt.

o] & o] $52A ) ool HAFH FFEZHA 2
EY 28 Yastar] g8 ¥t Bl g Bo Al
B3lgo] ZylRith, g & B 83
Zshe H3e AL BAT L o8 B §F #
2% 71% /AN 7138 FAEAA TS F Aok
(Norris, 1999).

% AN A Bejske FERAL A BY
25748 4 2842 £F & 4 UcHBergmark,
1989). B9 Z8AE BAZ, JHAE, 8352 &
Fu2 A5 0 Z RS TYAT L A S HHH
oz R gon AukAQl At AFYE AF 3
Ak 23 B HPAA 9FE vAAE deth. =
A ZEAE BT, MEAZY] R A4, o g
oz TSR 854 A RAse IKER S22 ¢
AL Agec, BYZ, WEARL, aF- dEde HH
A% 55U HF YA AHE A8 e
Aoz gaA ln FEII UlBAEY T Hi+e
8% AHAQ AL AFshs &S Fr}. 53]
a8 gd2e FPAYNA 54 23 & ATk Ao
2 JARA Panjabis, 1989).

AR Hag o) i3 A 42 8534 4
Bzr\2 Ag4stn Y3 Xst Fashl AF F4
A9 fR% 7154 NS ke T AS A
AL AFTt. 54 o 3 LEXBYHE F
g a3 A Fshe 289 ¢ FHe 59
g 28 24zt s9olr|s} A3t A4 15E A
& & e TS 42 AFE AFskn T3 719
A% (engram) & 73151 o|FA 7198 FA 59
e AZde 94 48 T3 335U AAd 9
449l 24 glolx AFHoz dojuA A,
1998 : ¥4 %5, 1999 : Saal#} Saal, 1989). 28
22 ¥4 88 Y3l EEARHE gt A s



@ U 2ANES she 23 {371 HFdl 7}
A& Bl 7P & A3 4 gle A 33 3]
AAE SAES A 4AY 3d A 5%, &
%, A4 24 2Fe] 232 A4S rlexe A7
3 &4 vk

oo £ A7e 8% ¥A ArE A B8
GdolA Bol AP =T (modality) S o] &7 A
a9 ga¢te] 23 &% 18ln 53 o 44 5
A8y < 2% A 8o H L] & o o}
& A8 Az 3ol & Loty A},

I. A7
1. ATy

B a3 20002 1049 195 20019 249 2847
A 2AbgeA] 44 o o ¥ejFeld, o003
2l4l, ooo9ately, cod Bl gAld] 8%o=
3l E2lx gl 9FE 8% ¥AF F0U 925,
A & e 84, 3 Y, Folelay 34
o Fo Ago] gl 4% 7Izto] 15 o] 75 oj3ll
o}3471(Chok 5. 1999)9) 8] Bol4 8% &= 604
(& 299, o 319)& dAde 2 gAxES g A%
sl 20 B4 8% Y3t LFAETLR, 2082
g2g EsAEToR YA 209& =78 °]4%
NaFos BH3l 403 A& 71AEL 4PE A4
sk},

2. ATEY

B d7e A9t B¢ $4 8 s 288
e §4 o st TEANEYS o8 2FAE
g a2lm g X ETdE delge] 23 258
27} 13] A 8A] 2084 AAEA 3 a5 HPE
SEANETY Y SFNETAE 2FEE 8%
L9 8 205, T N871E o1& 2083k A7)
A&, 28 F2gs (8718 o4 AFE A& 15
& kel 48380 =78 o83 Aadde F
d =AY 24xs ArIXE, AR Aafd 4Ad
At

B4 83 s 2N aNY 7L B 8 ¢
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Asl $EAEYY A8 93 e RIE FRA Y
SEAA B3l Fele) £F502, ged S 3
g 2508 %9 Axwo] FHAH AeelA Bt
AP ez, = £FA BE E5oE Y=
F43819cH(Chapman® DeFranca, 1999 : Hyman
3} Liebenson, 1996). %2 ©A 33 $HAA &4
HPog BEE TR HEZ ¥ A, d=d A
A, uid A7 A, 32 A A, 2Rz A A,
Aol gre AA oA A7t 222 AAle] 3 FY
AANE R RS AAEES et At 222
AN H3E: 2y AAE FE3] A4dn ok A
o] 51w ®AZQ T3 8% okyE LEA S AA
ek,
3 8%
Y A E

A3} EEANEHL F-& AAA HF:
FABAHA & Eo] &Elv], ¥E Eof &
g7, 3% ool g7, 24 FERES 44 90=
2 2F3ee] gy, & AA 9 A E nda BaAd
ko 2 g3)0]7](dead bug &%), 2t AAA &
% el 7], 2z AN Az 271, Wi 717 &
AolA g E71, vl 7171 AN &% e §7],
vl 717) AN §% 23t v e $A £7],
A AAM 208 o7, S PR F& A
A g8 ie olz Br)7], N84 F AdA dF o
gl 57], BoH4 wa Slo) MM €3 W= 3r7)E 4
A QoH(A G, 1998 ¢ W& 5, 1995 ¢
Chapman® DeFranca, 1999 : Hyman#
Liebenson, 1996 : Kisner®} Colby, 1997 : Lesh,
2000 : Saal#} Saal, 1989).

fgegte] 27 289 7L S IPPAL &F A
B 4oV &%, F&& ?“ral" 7hgel t7] &%,
22 W3 ool g 7REy] %, ded d g
A7) €%, 2128 g3 oA &F& AAEH
(Cailliet, 1987 : ¥l 5, 1995).

3. g7+

E A7 Fairbank$(1980)°l <& 2% &A19] &
A sle} 43te &4 & A=SE /EE Oswestry
8E Ao} HEA (Oswestry low back pain disability
questionnaire) & AHE3lH o8 ZF 479 8% I
£ A& A, 203 A8 F, 403] Mg F A dell 2A
=k =



e

A AN F 2 4 g5 veS RE e ¥
EAEA AgE SPSS 7.5 for WIN- DOWSE o} 43}
o fo £F 0F 0.052 3l ¥] 4F AP A%
2722~ HA (Kruskal-Wallis test) &2 #2438l
2} 7o) A8 A, 39 544 f94S AN, T
4 88 Y3l 2EXNET, 4EY 2FAE &, ETE
o83t X577 2% S| EHY T Alol9] FAA 9
& AFsA.

B ATl A3 AR & 607 .22 Yole 224
A 684101 Ha AFL 39.37+11.17AAct. AE &
Ee Fo] 29922 48.3%, Aol 31W o= 51.7%
et 8% 71z HE 3.58+2.025 A HTable 1).

Table 1. Characteristics of all subjects

Age 39.37 £ 11.17
3.58 £2.02
29(48.3) : 31(561.7)

Duration
Gender M : F(%)

2 2% st SEAEYS AAE A 209
9] ol 2241914 68MRer Hi A#H 41.10+
10.344199ck. A X e dAdo] THe® 35.0%, o
Aol 139 o= 65.0%At. 2% 717+ it 4.00+
2.10574HTable 2).

Table 2. Characteristics of DLSE* group subjects

Age 41.10 £ 10.34
Duration 4.00 £ 2.10
Gender M : F(%) 7(35.0) : 13(65.0)

*: Dynamic Lumbar Stabilization Exercise

e 2T+ AT AT 2099 ol 22
AHolA 624K o HF 4#HL 39.80+12.8841% .
A E¥E gdalo] 129202 60.0%, Aol 8902
40.0%%t. 8% 712 HEF 3.40£2.01F99
(Table 3).

Table 3. Characteristics of WE* group subjects

Age 39.80 + 12.88
340+ 201
12(60.0) : 8(40.0)

Duration
Gender M : F(%)

*: Williams Exercise

ET7E ol &% BT AAG #AT 2089 o
© 2244 55M9e Hit A% 37.20+10.314
Aot Ad EXe dAlo] 10822 50.0%, 4] 10
Hog 50.0%Act. 8% 713 | 3.35+1.98F%
tHTable 4).

Table 4. Characteristics of MT* group subjects

Age 37.20 £ 10.31
3.35 +1.98
10(50.0) : 10(50.0)

Duration
Gender M : F(%)

*; Modalities Treatment

&
x| &

x|272| Oswestry

&4 wist

N
k0 o

om 2
0d o
2 4o
> re
Ho oX
08 Ho
4 ofn

34 o 433} LB 829 Oswestry 8% Fel
HEAY BF Hre N8 A 34.77%0A A7 203
Foe 24.38% 2 7tAsd 3 B 4038 FdE
15.65% 2 Zr23ldon A7 203] FA A& 403
717t Abololle 24.38%°14 15.65% % 7HAdle A&
203] %9} 4038] ¥ 18] 3 203] X2 Fol|A] 403] A8
71Zkell Oswestry 8% o) 429 7 447} 57
Aoz {olatA 72 aAHp(.05) (Table 5).

Table 5. Oswestry score of DLS group during the treatment

treatment period Oswestry score(n=20)* p-value
pre - 20th 34.77+£12.14 - 24.38+14 .47 .001
pre - 40th 34.77+12.14 - 15.65+£16.66 .000
20th - 40th 24.38+14.47 - 15.65+16.66 .000

* : Meantstandard deviation
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3. ge|et @ExI2T29 Oswestry 25 Fol
MEX HF 5 vz

ot LEARTY Oswestry 2F Fof &=
Hat A$E (g A 34.16%0A A& 203 Fol=
26.32% 2 7283 A8 403 Fol= 17.87%=2 %

Aslglen A8 208 FoA & 403]713F Aleldle
26.32%N X 17.87%2 7asid A8 203 9 40
3 % a2z 208 A8 FolAM 408 87T
Oswestry 8% Aol AFX 9] HF A7) FAALR
ol atA 2AsAcHp(.05) (Table6).

Table 6. Oswestry score of WE group during the treatment

treatment period Oswestry score(n=20) p-value
pre - 20th 34.16+£13.12 - 26.32+9.16 .000
pre - 40th 34.16+£13.12-17.87+8.05 .000
20th - 40th 26.32+ 9.16 - 17.87+8.05 .000

4. E7E 0|8 x|222| Oswestry 5%
of MEX| Hr M5 vist
ET7E o] 43 X BE HAIF A8 Oswestry &
£ Zof B9 H# AFE A8 A 40.10%04 A
2 2038 Fd& 32.54%2 A3 AR 403] Fol

= 98 5%2 7tadlon] X8 203] oA A& 403
712t Atololle 32.54%014 28.53%2 FHAdd A&
203) ¥} 403] ¥ 8] x 208] A& FA 403 A&
717to) Oswestry 8% o} A8 2] J7F J4571 57
Aoz fo3lA 7230 tHp(.05) (Table 7).

Table 7. Oswestry score of MT group during the treatment

treatment period Oswestry score(n=20) p-value
pre - 20th 40.10£18.73 - 32.54+17.19 .001
pre - 40th 40.10+18.73 - 28.53+18.07 .000
20th - 40th 32.54+17.19 - 28.53+18.07 .001
5. X|2X 2} 22| Oswestry 5 Fofj M2 Oswestry 8% o]l AEX] J7 A€ 24.38% °l%
X| ®Ha M4 d|n 1 92 E5A 8T Oswestry 2F Ao 424 3

A8Ad 53 8% A3l LEANETY Oswestry &
2 Ao AER AT A5e 34.77%°19 3 g &
228729 Oswestry 8% B &4 A7 IdFe
34.16% 281 ETE ol&4% A8 Oswestry 8
5 Aol AER BF dFE 40.10%2 A9
Oswestry 8% Aol 48R HF A Aol {23t
atol & giAcH(p).05).

=

_'_7F

2t 2o
Rl

O

6. 208] X8 swestry 25 &

of A2

i

kl

203 ANg ¥ $4 84 I 2FAELY

#F A4E 26.32% 2Bl3 =7E o] &% XaTd
Oswestry 8.% Aol AEA BF J&E 32.54%2 A
29 Oswestry 8F Fol HEX Bt A4 Alold] &
o] & Aol 7} GATHp).05).

7. 408 xlg% Z} 29| Oswestry R& &
of MEX| B A H|

403 A8 ¥ 3 ay F3 ALY
Oswestry 8% Fol 4&x H# A4= 15.65% ©1%
3 97l LEARRY Oswestry 8.F Aol AFA] 3
7 A4E 17.87% 121 E7E |43 A8T9
Oswestry 8% ol &4 Y A4 28.53%2 Al
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29| Oswestry 8% Aol A8 HF 5 Alold] &
23 Aol 7} AATHp(.05).

8. ™ x|& 7|7} S¢to] Oswestry 25 Zof
MEX| Yo M5 gis} bin

Ax a7 B¢ B4 oY 3 LEHETY
Oswestry 8% Ao} HExe] HF HFe AR A
34.77%14 A& 408) ¥ 15.65%2 73z 98

o} 2 BFE AR A 34.16%014 A& 403 F
£ 17.87%2 7233 E78 o8¢ A8Fe A=
A 40.10%°14 X = 408 FolE 28.53%2 Fadle
A2 25 e a2 Ryt

M) Oswestry 8% Aol A5 F F] 24&
zZo ¥4 a% g3} SEART, €Eg EFAET,
T1E 0|83 Nupe] £o & ro o] A Ugt
wot.(Fig. 1.)

Oswestry Score

Pre

20th 40th

Fig. 1. Oswestry score change during the therapeutic period

V.o &

2% 88 A% & Nayde I4 ¢4, €.
2&9 A8, ANAF A8 §o E7E ol &% N8
A9 A&, ¥4 715E B 23, vliA, X8 5
o] AAIETH(HIA S S, 1989 : Maigne, 1996 : Patel
7} Ogle, 2000). 28]} A2l 85 #AE dF A
Aok, B2, A9, A, 2859 X5, AVAF A&,
4 7hee, =5 2%, "M 59 £ ARe
Az A= 2 AYHQ Foze 27 EHA) Ahg
A 9 EFo o] AP ur) 9§ AU AR
d 22x87 A3Hoz =083 UtH(Deyo,
1996).

FEHY AEY Y A, B2, A, 4, 259

A&, A7AF AR, B HEE, XA ke E
4 1%, BRIA, £& 5 Al ZA &t AR 7
B2 £33 AgE #Ae] &AL Fsstn FIF
g 7t& A7), T FAANIHAAY, 2000).

olo] Wta) FEH AT At AAA &5 7
dxe] £52 Falo] AN 2 TAT ofslel AY
£ Az A7 AR HF Y Ao
(Blomberg. 1993) 9J&4 %3l B71%d A&, 5%
22 39 FaAd & (a9, 2000).

g A2 8% A8 HIYWE WF ol¥e
A4 A3 wlefA AFA A9 et 8.F §A9
e 1%%ol %ol mEHAE F(Shipled
DiNubile, 1997) & W3lz oJo]x|m glt},

A4} et 9] 2% Malmivaara®(1995)2 889 &
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719) AAEQ BFE T AT A4 S AT @
A B2} B 8L Byckn 21l Deyos
(1986)-2 2u3te] A4 A& A7l PAbet 44 3
4 & A7) §ARE 37 R Aozt gATh
I Bmsle] tiiite] A A4 e 2.5 8] A
g9 olAe] gle Aoz diA slow AT 8% ¥4
o AgAe 4 L 1~392 AMstn 1 o4
o] A4 AL Ao 7]2HE 7GR 3 7
& mg A7)o] YA AAA EL IS 3yl
thH(Jayson, 1997 : Jenner$} Barry, 1995 : Keens,
1999 : Patel?} Ogle, 2000 : Shiple®} DiNubile,
1997).

Qzte] e FAQ FXBo|nZ HJo] AL
AAQ 7o EAlgr) Brhke A 33 Fee
A2t & 4 3leni(Ogons, 1997) AFe] B4
e gt vt=A] Aol APFA = ol (Farfan
Gracovetsky, 1984) 839 Bebge w4 88S %
A7 1 53 5o e}t a9l AR 1 ot
(A4, 1998, 2000).

8354 7lAle vHEAQ 2 Ae QET FUA
71E 7FE dubaQl 199 FEAM A 289 A
2 gy 5 2 J AEYAE {3l AF 8%
& PN, e a¥d JlEAle BaE 24
e 58 B39 Ady) gy agoge Wy o
£ $£90 9 4 I (ChokE, 1999 : Hyman#
Liebenson, 1996).

83 BAo] oMoz A3 AEHAE FAAT]
A ) Ko RS 2V b g I R R ) o
Ao BAdshs 280 A8 2HE 2E 5ol A4
e A Fdold Ao AU 55 #E &

2 AT W
"o T

AzRe F BAL B3] 3 Aoz AR &
3 271E B oy EAL JFeA o) et ¢4F
A FAe = AA QANERA F2 FHA 49
3 EA $EE sl dAdr. e 4L 8
B2 2859 8% vl o8 fAHn €55 3k
B¢ & AL 28EF FL WAIE Aol z3E¥
T8 98 0% 2% 2o ZxdozH Yol
A8t & 4 dtt(Blomberg, 1993 : Paris,
1985).

el 54 2R Y3 FEASYL S A5
o BA £2 393 2 & FANFn & 55 Uit

A7 73K (stiffness) & 0] Wlo} 71532 4& 3he
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E¢ A3 A B3 Hol HigA) ¥ #dd)
£ e {33 #dd skl e HEA 233
AN 22428 AAs 2747 TS B3 &
drlsdez AR AY F3E FAANTL &84
55959 Hg iz S8 Bel dAHx v
(744, 2000 : Shields$} Heiss, 1997).

E dFdA e EFE o] 43 AR T3 85 HF
3} $EAEYE AT 8T AEH Oswestry &
E Ao HEA A7) 34.77%14 403 A5¥
15.65%2 Ztrdlel FAHE @ /AN EAE B
Aded ol Belx8Ald o8 107 5 54 85 ¢
3} FFARYoR NEE e APTH @A AE
o] F3)9)o] ojg) AWAQ X)&s} ol ¥-riale] Ank
A £&3 9, AR, 289 AR, AL [ LF F
S AN U2TE vasld, NEF F3 858 P
SEABTL EF ZE9 Oswestry 8% ol &R
9] 7153 dollA {F@ NS B 2T E
o BA%H g fold X &2t den 3074Y
He) 4 AAME §4 o Pz} 2FE AT
A&AQ 3.4 A E FA89 . 2ad O Sullivan
5(1997)9 479 4% ©2F A7 de 5299
A2 T3 o dH LFARYPLE AR
87%2 N& AFEL dUx, AX B 92%7} 3
o] BEAshe A9E dsivkn Bug Saal(1990)9
AT, SR YA Qe FY YEFT EAE FH 2
B okl gEAayoes MNaste 96%7F FastAY
o8 A A9E B $A3 Y-S 0 #Ae
83%7} Aoz BAsNen 85%7F Aol 7Hd 3
Joz Eslgdtn By Saal¥ Saal(1989)9] <
T 283 &% 2590 AL o A3 N8
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