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Abstract

The Effect of Dynamic Lumbar Stabilization
Exercise to Be Affected with Improvement
and Maintenance of Trunk Stability after

Opened Microscopic Laser Discectomy

Kun-Woo Nam, Jong-Soon Kim
Department of Physical Therapy, College of Health Science, Catholic University of Pusan

Objects: This study is designed to analysis improvement and maintaince of trunk stability targeting
patients who need post operative rehabilitation exercise after undergoing opened microscopic laser
discectomy(OMLD) due to HNP. Method: Between March 2004 and February 2005 a total sixty patients
who underwent OMLD due to Ls/Ls, Ls/S; HNP and who agreed to the experiment were subject for
this study. Experimental group consisted of 18 subjects, and they underwent 45 minutes dynamic
lumbar stabilization exercise And control group consisted of 18 subjects who conducted conservative
physical therapy based on the use of physical modality for 45 minutes except to exercise. Results:
Experimental group that was lumbar extensor’s isometric peak torque, weight distribution of both leg,
trunk muscle balance and Oswestry LBP disability index increased during 12 weeks in a statistically
significant manner compared to before exercise (p<.05). When re-test was tried, isometric peak
torque(p>.05) and Oswestry LBP disability index(p<.05) maintained 12th week level or improved.
Weight distribution rate of both leg and trunk muscle balance maintained the level of 8th week of
exercise execution(p<.05). Control group that was lumbar extensor’s isometric peak torque, weight
distribution rate of both leg and trunk muscle balance aggravated during 12 weeks compared to
pre-test(p>.05) But, Oswestry LBP disability index increased in a statistically significant level compared
to pre-test(p<.05). When re-test was tried, isometric peak torque increased slightly compared to
pre-test, but decreased when at least 60° flexion angle(p>.05). Weight distribution rate of both leg and
trunk muscle balance also aggravated compared to pre-test(p>.05), and Oswestry LBP disability index
was similar to the 4th week of physical therapy execution(p>.05). Conclusion: Successive postoperative
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rehabilitation program for the improvement of trunk stability is necessary to the exercise program.

Especially, Application of dynamic lumbar stabilization exercise program is important than traditional
lumbar strengthening exercise program in the maintaince of spinal stability.

Key Words: Opened microscopoc laser discectomy, Dynamic lumbar stabilization exercise, Physical modality
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AADT2] 80%7F LA g W oS 2FE 7
@3} (Anthony, 1995), | % 10~15%E WAHLE
2 AM FEE 23 JdtHDeyo, 1986; Frymoyer,
1988; Frymoyer et al, 1991). .%0] AR Al
g5 AFE 2A FHed, olzlo] wAdstE A 3
F U 25 (paraspinal muscle)S] B o] 7HAEHHA
B84 ZYZo] 2= I (Kiyoshi et al, 2001), o]
Q3 2% oks} % o)A £4 Ee Ao] ¥Ry
A=A, Hote] A9 PAHE(radiating pain) g Fit
3t F718 @& F(herniated nucleus pulposus; HNP)
22 FYPHo £&3 g7t E7HsHA FiDeyo
et al, 1990). 12}, &€& B34 €2€E 9 59
59 AAE # UANTY H¥F 7H5A(spinal
mobility) 3} #JA(flexibility)o] 74, 932 %3}
R B ¥(imbalance) Fo 8% ZEAHA 7THFA
(dysfunction)2 /| HE & Qlonz & FAT AL

B30 A%sEe A9t @ol LAY, olHE &
AE  HE}r] A &F AT =Z2aY
(postoperative rehabilitation exercise program)o] B8
3}tHakkinen¥} Tavainen, 2003).

AR 8% F&F YT Z2aY A
2 (trunk muscle)®] Z¥733tE Fx3Ath €5 Al
35 TP i AFE =A HUkE v A
g oA HZ AFdAE A AP A3l FH
F % Z2aYdA £ A Jta By
UAch(Fass, 1996). QL F A NA 53] At 2
< B 4RI 28 At Asty olw 1A
whHol Y92)o) Z32gE(flexion exercise)S 3HH Al

<9 SEANE oS 43AE F AT st

o, AAZ A3L-F9 AHE FuisEr] f3kd
Hkg 1A (immobilization) 3t GEjolA] THRE=Y =
2aYE FHE3e Aol Fdtkn stgthjames et

al, 1994). o313 AFAo] <) :td Ao TF

A 8% AAF(isotonic lumbar extension exercise)

224, o] £F5& TN aFAUH 7] (isotonic

1 N R L T 3

DA (FAIE Y g B X858, 017-544-3685, E-mail: nkw628@freechal.com)

lumbar extension machine)E AR&-3le] 7]5Z<Q Hej
A 8% Fag Aoz g o AT oF
3= AFHor =3 (quantitative measurement)dh=
Al RS DA Yol 3EAFe ZHel Ut
EF FA4 88 AHALF 7Fe o8 Lk
28 % $E(torque)d] Fido] HA FHEH ] ZH
UERb W] 54 e 3964 4499 2o
e ¢ 4 2o A AR BEAL 2UE
g 53l d3Ee S 44 g9 F YN F
Z48Ql S=¥(feedback)o] olstth alw, Twke
IAZ e Bxle] 9F PAIMEH H(range of
motion; ROM) TH&7 &5& 3&3tuz, 71§ A
g FAHNAM aX AAZ HHe I o
(mechanical advantage)g 3-83te] AHH 2F0)
7F&3lcH(Michael et al, 1989; Nelson et al, 1995).
a8y, 38 4R Ad £5L vte] BuHE AL
Hoz ge Azvge) BAolt Eg AF 2

AN A A2H 2HE wFo|, H{F £HY

- BAA A AT FLE d4¥E e 2F F

e M7t AE(deep layer)oll YT IF& 2SI
(local muscle group)d] 27 33EEN 538 85
¢4 3l &5 (dynamic lumbar stabilization exercise)
o BAL F71 A=A

HAF AAHAY FAO FAde Z&Ae A FY
=87l (global muscular system)$} =4 25| (local
muscular system)Z E{FE 4 Jri(Bergmark,
1989; Panjabi, 1990a; Panjabi, 1990b). 8. %o ¥ X
e FY ISAe BFI, YEAE, aFs5S
(iliolumbar costalis)®] FFH=2Z FAHT Z At
AWYe WANAT HEel ARHoz RAHR
Rom WA A ARAE ABAAY HEE
H(spinal segment)l AMH G vlAAE ¥
. ag 3, 42 T8A= B3 F(transversus
abdominalis), WEAIZ9 FHHF, aF dd2
(multifidus of lumbar region)© 2 FAJFHI QF
AH BA5E ZLEZ T4 HA(local stability) A3
¢ AT BYI, YBAL, ¥ gdTe Y
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AL M| (upright  posture)ot SFFHYA FHF 234
(dynamic spinal motion)o] LAY w HFEHEL
{H7g Sl(stabilization)A] A Q.5 AHAHA P&
AFss 9L 37, 53 ¥ Iy FEo|
AYd ZFa3dlch(Bergmark, 1989; Panjabi, 1990a;
Panjabi, 1990b; Lorimer®} Paul, 2002; Karen,
2004). B3, WEAZ, JEAZY 2% i3
S A& (cocontraction)& Q3o FAT gL RBZE
7] 9&8& &, HF X FHI}A HF FY
ZtAl(neutral zone)o] X9} 7]F3H ¢E5S 3
T AHF BAHY IS AT 2 F5¥AY A
G FAEIFAY 2AF0] A, 53 F& Foll=
Zotarl FEAA A, dd2Y A9E A2 A
Aoz o] JEHAAARA ge Zo] EAoIt
(Julie et al, 1996).

AT7AE 88 F0R GEF 02 A3
I, £F Aol "ag FAE Yoz
AGaHs LI ane] A&HHol 43 &F
85 & ZEaHY AR JxE 5

98 B d7E AYsA U
IL 93 Wy

1L o434 43 2 4339

Li~Ls, Ls~5 F7¢ g&Fo2 Qs /Ly €y
A4 a%37tw A AL (opened microscopic laser
discectomy; OMLD)-& A3 3AES oz 43
o Fojdl FTY3tn FEFAE AT 99 224
Ao EAS 71t FEFE FWwEA Ge A 6%
Aol FAZTE 2004 3YHE 49 & 23 ou)
AEGAE A F JHIAEL APEH dRFo
E 7RAHez ARk JH4FAE AP
e F RFEA, 2F 5 AFAY BE Fo] F
2334 AY Z2IPL AAFEA AP WG 4F,
85, 127730 sARIAE HUEIAY, AE Z2aY
TE /HE Fo AL AFHe A& ARE HUE)
Al AF7rE AAEATh AP F 1822 45
B BN $4 oF A3 5¢ AdEde
(T4 1), 3 &7 ¢ 59 APLH gzt
A& et ge A HFo] F3lEs 24
2, 9 dolxe] EFA B} dolxe L%
o=, =3 £x9 25N ME &9 2507, 1
23, ALE &5 A AP 5 Ad= AY
HE=E % 2R FAHQY 9d gixde

% 189o 2 4587 % T2y glo] EYAg 7
T-(physical modality)E ©] &3} HE3F ZX8E A
Astged, 24X 208, Y N7 208, 259
g 58S Al

3d8.1 3 8% 43l &%

23 7t %y

2] A FFAE Hr1EE Az A 71
st 37HA A E"(TE A AW, 53 Al2H,
ARzA  A2")Y FGrldl A HPanjabi,
1990a; Panjabi, 1990b). |3t AAHAPE SH3= H7}
FERoTE FFFH A2 s Y3 S 88

ARZ 2HHAE AL, 754 A2 37t
g f3 & 3R AFEXHE HAE AAEIH,
ARzA A" yrke f3 A2 3F /A
AAE AAEET 2 9 5F5F dNgER

(ADL)9] 715 H71E S8 L292E8 2549 3
EAANOswestry low back pain disability index)Z 4
A&kt

o] ZAHE MedX® lumbar extension machine
(MedX, USA)& AM83ty F2Eo s 57438
AE e AAL Z2EZC g .3 NAZe] THA
Hoj 92 (peak torque)& ZA 3= RAolth F|AFA
7F Aol gtow Fuk mAdle] Ty A3 2
AAAA dEE 23 L IR 2P 123
o BEFo tEEsE o 135° 2 FAEHA 29
& 2389 14T ¥, WE F3 Rzo FE

E2 74 uiE FR9 FERE QAT Y&Eo
E &Folg A AL AAe 2F 23 I
72000 A AlFREte] QK7F AAG| wE 8F FF
T 729, 60°, 48°, 36°, 24°, 12°, 0°o) A Ztzt A1A
29 T3AH HAd +3E ZF9Y. o] § HAaY
Ao A 720014 AlZAsA ol HAF 2, 3%
Sieold & Fort H3z FHAM 12 A= F
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HE & F=5 I
2) & A AFEMe FA

o] e HUPAES] HEo UPF WIL 53
37 A% Aolth FUPAEL UAY AFRE

A 717 (Medians, Newpong®, Korea) 9olA A%
7t 7179 FF% BAF YA }EE 3023 AAEH
A AL T FF5 FAYG 53R sElAe AT
TXE AFHoezx EHddth HFo  FHE
(alignment)yo] A4l FAESE F sHA shaA]
= AFo] #dsA EXx&A AcH1d. 2).

¥, 2. gAY AF BYX =4 7)(Digitalized bilateral weight distributer)

3) A2 FIFAYH AA

o A= Azt AAZe IFAHE WHE AT
Aotk HAPAES UAE AFEX A7 A
A AR 717 TG BAR AAES 3023
AQA=HA Mg F FZ 39} 58A 0 JejAlE
AFHe FHFS BHAT ARZo] EXALS
E 71944 deelA A2 #¥xE s 2o
AA =3 AARHoZ A £l YA He
o, o]2jg Walrt & Al hsiAA Ptk M2
BBl 245 & A JHelAE AT F4F

o] 453tAl drh(Fig. 2).
4) 22922 8% Aol H= HA

e2di2E" 2FA AT Fairbank Fol 93|
8F8Ae F4Aste ofste I HeE ST
F =S 3dd =Foljth. & AFdA IAdFAE
oAl MR AHEE LAf2ER 25 Az HE
AEe AN Tl d3 FSolz Wgd HEA G
AEAE GAAETH 9L ke F 1083
2 7AHY Z+ Y T Hre 04dA 5oz
Az Y5 F e FAFE F 503t ALY
715L F A5E 57ks A2 U F 102 #

[0

fol MEgz s=sgch JABA F A5
% QPAYFH 24 859 e WA @
& ojula,

W, o

3. A5 A

AgAee EA A ‘SPSS for win 12.0 Korean'&

AHSEEAE & 7] BrigEe AF A Puge 4
B Aol s 43 A F, 85 A F, 125 A F,
a3 AEFTE Y AAFe] PFgES Wilcoxon
signed rank test® E3] AEFT71EY AL 2 A
Lo B E EA39th pre 52 062 A4
c}.

m. 45+ 43
1 48REY 54

B a7 AT FAIREL F 6BoE, HT
A7-& 165.27548cmo) 31, Hi AT 64.17+6.55Kg
oldth AW B¥E Jxpr} 309 o2 83.3%, =7} 6
oz 267%Qth APLL 18eZ 50%, RIS
1882 2 50%ATHE 1).
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£ 1 73" 54 (n=36)

Height Weight Gender Group
M (n=54) F (n=6) Ex (n=18) C (n=18)
169.48+6.52 66.87+9.87K.
o 8 “s33% _ 267% 50% 50%
(M : male, F : female, Ex : experimental group, C : control group)

2. % 23 T3 Ade-H9 Wz

1) A3

AGTE gz 53 8% M4 5 12F
B AAS Ze oF Zimd FEHA Hogege
Z718t9ct. 859 257l F¥ $(neutral position)
o JMHAFE 5]‘4]—1‘3%‘—4 Z7He2 9% AZL,
8459 FFo] FUIAFE HAUSHY Frheo] 7
ARG a8, 85 Z}E% Hol -8 Hagp2 4
F Aol A3 9F 2T 0xoAM 9 Huge A9
3 A Z2aY AY A FERG FAHLE

N

¥ 2 4379 8F A

A F7kstoh
+F5 F8 6/19 Fol APAE AT 2 Hd
ﬁ“%k—"— zZ2aY ANg F 123 F FFEEC
o2 Jetgth 259 4=7t FHHA
FE A9 IS oS AR
4, &—r«l FZzto] Z7ME5E HUSHY /&
] ZaEAch JEM, 83 zZiz=d HdeHo ¥
THe &% N8 A FEHRY 85 230, 12, 24,
36, 480 Ak %ﬁlazi FroJstAl F7reATHE
2, 19 3).

o3

T34 Ao W3

Peak torques of lumbar extensor (ft-Ibs)

Period 0° 12° 24° 36° 48° 60° 72°
. 58501 7778+ 9283t 10906 12513+  14400¢  167.60+
re 29.22 3657 36.89 35.63 35.33 36.10 33.47
ek 6894+ 9461+ 11644+ 13206+ 15029+ 16825+  198.80+
weeks 3399  3591* 3527+  3986*  4628* 4512  48.65¢
Sveck 8722+ - 10583+ 12872+ 14450+ 15839+ 17747+  201.06+
WEEKS 3504 3410 4239* 4595  5530¢  5432*  57.59*
9761+ 11661+ 13689+  147.83+ 16580+ 17728+ 19372+
12weeks
3082¢  3970*  4215%  4155¢ 4918  5444*  63.56*
9520+ 12361+ 14744+ 15567+ 17111+ 18117+  196.06+
After 6mos
3140 37.01*  4303* 4250 4658 5051 56.33
* p<.05

2 AR 7178 o §F BEH
B ANE 2 8% e
Ag zZzage WAs7 A
24 oA 8% FILES} FE
H gagol FAREH, 55 2% 2
A Ausde Ag 239 A
9% B2® Aoz YEgod

S

olAL EAFo R fostygr).
Z2a3 F8 619 Fo AAANE ANF A
SHA HAoege T2ay Ay A £F3 & 3
o7} gtk &3 Zt=7t FHA /N AFE F
o] ozt FUe AFgE H Wi, 859 F
427t FUHESE Age-gLe o g3HAL &
5’], 83 Z37% ME AP == Ay A
TR 124% Hoj$-go] A3ga, ol FA
’—‘122 oAt Ath(®E 4, 2. 6).

_Z
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E3 gzze a% A42 $34 Hued W

Peak torques of lumbar extensor (ft-Tbs)

Period 0° 12° 24° 36° 48° 60° 72°
p 55.28+ 77.06+ 90.50+ 102.44+ 114.72+ 12253+ 136.36+
I
N 23.09 25.97 23.58 21.06 19.79 27.54 18.72
4 X 53.56+ 75.28+ 89.28+ 101.44+ 113.50+ 125.39+ 131.33+
weeks
19.81 24 .44 2255 20.02 19.17* 17.35 18.99
8 s 53.56+ 7522+ 88.89+ 100.50+ 112.28+ 122,22+ 125.44+
wee
19.78 2417 22.09 18.72 18.37* 12.63 17.91*
53.89+ 75.39+ 89.00+ 100.72+ 112.78+ 121.22+ 119.06+
12weeks
19.52 2418 21.80 18.36 17.51 12.35 20.33*
58.00+ 78.83+ 90.94+ 101.94+ 112.78+ 12417+ 119.39+
After 6mos
19.42 22.22 22.78 20.13 20.11 15.75 33.28*
* p<.05
250 3. F 7 4 A AFEuLe s
20 1) AYF
4150
z +F A de AFEueE HE IRZ AF9
he - duceks 862:477%7} T ¥X3E Po] &5 AlY 4F Fo
—&— Bweeks
50 - 12weeks [ £ 5.304£2.66%, 8F FdE 3.52+2.22%, 12F Fd&
[ After Emos | 2344211% 2 TAHYOH, &F Z£F 6712 ol A
0
0 122 240 3 48 60 72 ZAAE AAT A3 326+171%2 5 T2 AA]
= —’Fﬁi'—} Bl5=3k @3’47} st 2E %75 %‘*%k
23 B AN =xA Z o
st 49 Aow urwc}(az 4 2.5,
130 A 2) EH}—'E.L
110
2 et Z2aYP Alg H AFEEIE HE IRAE AFY
& g0 - 4weeks 7.99+435%7} U EXEQE FAlo] =z AF 4F
» e | FoE 7.63t3.72%, 85 FolE 7.013.07%, 125 Foj
/ 3 After 6mos E 6514239%2 Y oz Jehgout EAAS
50 - 2 793k gtk Z2ad FF 6/1YE Fol A
L 0 12 24 36 48 60 72 A2 AAS A 8004320%F Tz AA A 2
a3 4 GET o8 AAZT SAY Ao RO 9 dFgsgen FAHSR fodo] (AUH
. (% 5, 2. 6).
X 4 AFJ79 AFupEs w3
Pre 4weeks 8weeks 12weeks After 6mos
Wt. distribution(%) 8.62+4.77 5.30+2.66* 3.52+2.22* 2.34+2.11* 3.26+1.71*

*p<.05
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5 tixT AFuEs ¥t

Pre 4weeks

8weeks 12weeks After 6mos

Wt. distribution(%) 7.99+4.35

7.63£3.72

7.01£3.07 6.51+2.39 8.00+3.22

*p<.05

Pre 4weeks  Bweeks

1oweeks After 6ros

Iy 5. A¥F AFujEe w3

4 F 23 AT A FAY wst
1) 48T
+F AW A A2 Y FAYL AN

AFo] 289+0.65%7F #Z A9} =3} Eﬂi
7R date]l &5 AlF) 43F Folv 2.03+0.34%,

6 A¥EY AR 78 $49 us

Pre dweeks  Bweeks

12weeks After 6mos

Iy 6 tixT o] AFMES W3

F Folle 152:029%, 125 Folt 094+017%2 53
Huow, &5 8 6719 Fol ARAE AR 2
7} 158:029% 2 &5 AA F 8F4T AR £ES
o 28 34 Fa@e Ag =233 AP A4
Hlstel $AHOR freojsiA 3Hd Aoz vehd
tHE 6, 1%. 7).

Pre 4weeks 8weeks 12weeks After 6mos
Trunk muscle balance
%) 2.89+0.65 2.03+0.34* 1.52+0.29* 0.94+0.17% 1.58+0.29*
* p<.05
2) EF 318+071%2 oS A2 Yoy BAH &

Z2aYPE A A A2 FERADLE 71H9AA
M AFe 3.08:0.72%7F F A9}t $531A o] =
d2 JEiRe el Z2ay AF 4F Foe
334:086%, 8F Folt 3.18+060%, 12F Fole

AL Ut TEaYy 8 649 T AFAS
AN A 3291048%2 2P AA A FEAT
o ofstd e JEintn FAH fode i
(® 7, 29 8).
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% 7. dzze Ane 78 449 ds

Pre 4weeks

8weeks 12weeks After 6mos

Trunk muscle balance

. 3.08+0.72
(%)

3.34+0.86

3.18+0.60 3.18+0.71 3.29+0.48

* p<.05

(%

4dweeks

S

2weel

a9 7. 43Ty AdE ¥ #AY W

5. F 77t L292E2 8% A4 Iz W3

1) 438<
5 N3 A exdgrED gF5FN HEY HE
= 466749.9%goY, $ET Al 4F ZFd=

37.00+8.15%, 8F Fol= 2856+3.68%, 125 Fole

£ 8. AFTY Oswestry 25 ol A= W3}

Pre dweeks Bweeks

12weeks  After 6mos

a9 8 WzT AR ¥ KA wa

23.78+2.65% 2 ZAHJCH, &5 FTF 6714 Fo A
AAE AR AT 4.202+1.66%2 &5 HA F 125
FEI AR A2 Yent B 3 Hay
5 Ald A vmsiq FAHCR {Fo3tA &
AR YeERTHE 8, 11. 9).

2 fo oY

Pre 4weeks 8weeks 12weéks After 6mos
Total scores 46.67+9.99 37.00+8.15* 28.56+3.68* 23.7842.65* 24.22+1.66*
* p<.05
2) Qx+

Z2aYe A}y He 22d2ER] 25Fd
T HFE 4678£9.03Fo|Yo}, Z2aY A 4
= Foj 4500:9.347%, 8% Fol: 43.78+8347, 12

¥ 9 R Oswestry & #o] Hx W3}

= FolE 467+7.70H0F2 AW Ao Jehgu
EARoZ §o5dt. Z2aW £8 6719 Fo A
AAFE AAG A 4589+5402FH 07 TR A4
Z 4537 FEY AR FEE BRJod, BAH
AL JAATHE 9, 2 9. 10).

Pre 4weeks

8weeks 12weeks After 6mos

Total scores 46.78+9.03 45.00+9.34*

43.78+8.34* 42.67+7.70* 45.89+5.42

* p<.05
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Scores

Pre dweeks  Bweeks  12weeks After 6nos

a8 9. AP Oswestry 85 Aol AT W3}

V. a2 #

=% 279 AL FIAAE A EFHo=
A, AZbo] ZA3te] wet B E T FAE
Hagetn QLS WA e Aol o FaT 5o
dch. £%F 28 Q¥ Zzakdozs Th FAL
W, AT B H Egaye] dled, o F &
g ool 7HF Wol o]&H1 vt EFa¥ole I
A, 4, 259 A8, AVAF AE 5o =TE
o] &3 AF9 AJAE, #ANEE, E5uF, v}
A, EFAE Fo] oy, HIZde JALA, Bx
71, A, 8, 2%, AVANE, BANEE, E-’Fﬁl
A, AR T FEAR] ARE FA wAEHR
BAY EFoo 271EAYg ALY “&*é%%

o2 AYL W) 9% S5H N2 LEAR

7 AFH: QAokSimoI} Marc, 2000; Silvano,
2001).
ABFTEL HFE A ]0} -9--‘?-" AAHARE FA

sted dids] F8%
3} Morrissey, 1988). —r% T oW FYAge o
Fuagel vwd gas 29%e zdsd 24
o] o3}t & AL 7hsAdol F A1 tH(Kiyoshi et al,
2001). 53] a8 AT 2AFE 8H7RY FF
o 1AH £3E AEATe FLULR FEIA
gh(Deyo et al, 1990; Cady, 1979; Lagrana et al,
1984; Pecak et al, 1990). 7o o]#|§ QAEL A
AP Agd B2 AAAA FA Z3E 25H
NRAT 959 dHhe U ded HAVA 5397
o & 9P FAA B AoltHAstrand, 1987;
Frymoyer®} Baril, 1987, Frymoyer, 1992). Mayer
S(1989)2 87 ¢ MY Fo 279 74, A

3 Slti(Beimborn

7 259 28, 84¢ 5] Sk 59 58 274
@ A3 WA N5H Feo| go %ad AL §
dsta ARRH AR TEAA S J)SRPA

Scores

I8 10. 279 Oswestry 8.5 Fo 2%
s}

2%0] o ®e] NAske Aoz mRuEHHh o9
2o e Briuel £43 AE AdsA @
BAile 7HEE 259 &4% a3 + e
FePds dddta, 4 Tz 2HIVE 9%
SEXE AT WL W4LHo T AFPsloof 3

g or@n.

A 8% 8FAGo) U XN sdoez FFSH
o] 7} ¥ol B/t w3 Yot HIY eFAHS
Az AALF FHES F FZEaY F
2 AFEH3 Q3 (Fass, 199), AAZ 73 L3¢

et LS Eol7] HEA Fwhs HFsHAT
t WHe F74 FH&sm glthJames et al, 1994;
Carpenter3} Nelson, 1999). Z1&]31, HFEH A}o]
o EX3e FAISAC Ui Aol FIEHA
Y &% s &Fol ANAHI AFEo an
Agel A gl sddm  Aok(ulie
Gwendolen, 2001).

2 d7Ae 348 8% AA 5o HAwE &
MR aF0H AAsS AW} LF0H gEF
F2e] At XA FEH {FA ) vA= gL
4%t Ha AFE HAAEAH

AT ZAE 43 B W, &F TIPS 12F F
¢ AAg A d9Ee FAHA HU$Y, & A
o AFEME, AL FERFAY, LAY 2EY 2F
ol Az AHANA dEFETG ¢ 53 A9
BAFgoh &% Z23YW T8 /12 Fol AAA
E AAR 243, 43979 gixe 2R z2a9
TE ARG Aoz ostEe F4E R
azy, dE2FEe AFF HE 43 3= o 4
FA 53, $AHA AU dPre ==
a8 F85 AHEYG © Fhsdod, dxee 2
s /I3, 2318 FF97E M & REdME
Y Z4d o2 Yey.

859 YL fAA7 AANE A% F99 2
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SEF AE2 FHHEE TF A28 FHF Fuu,
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