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The effects of coordinative locomotor training on balance in patients with
chronic stroke: meta-analysis of studies in Korea

Jac Heon Lim', Ph.D., P.T. - Se Ju Park’, M.Sc., P.T.

'Dept. of Physical Therapy, Wonkwang Health Science University, Republic of Korea
’Dept. of Physical Therapy, Nambu University, Republic of Korea

Abstract
Background: This study purposed to provide meaningful information for the accumulation of knowledge on coor-
dinative locomotor training in patients with stroke.
Design: Meta-analysis.
Methods: This study collected articles which the coordinative locomotor training in patients with stroke. For sys-
tematic meta-analysis, 6 articles were finally selected after searching based on the PICOSD criteria. This
meta-analysis was conducted according to PRISMA guidelines. Randomized controlled trials were included and
the risk of bias was evaluated for each study. Pooled standardized mean differences were calculated using a ran-
dom effects model. To extract the effect size of each study, the R 3.5.3 software was used.
Results: The meta-analysis showed that a total effects size was 1.23 indicating that coordinative locomotor train-
ing for patients with stroke had a maximum effect size.
Conclusion: A meta-analysis is warranted for further research to determine the effects of coordinative locomotor
training in patients with stroke on muscle strength, walking and range of motion.
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I.M &
HEFE Bz ow dHoiy di JJrOM @Z%Ol HE FHehs A AdAA o 2o E4E Ao
71E AEE BATHAA R, 2018). T/do Rz oA, vkl Zhmhe], Wkl g e, of A

%, 1o) Zoll, Alof Aoll, A1 el :LE;‘-J A4 o] Yol ti(Hariharasudhan$} Balamurugan, 2016). &5 2.
Joh= o T4 T <99 &S 7P & Ao, o2 <l B ofEFo] T I 5,
2018; /343 3, 2018). 53] HAELEE FAsl7] P50 A 9 F&A Aol A7 LAY stH(Yang
5, 2006). HEF A= mAA M #E o] Hadte] AAEE AaE T GltKLee T
2017). 782 7| A HAA A5 F Q(perturbation) = A A 0] T8 THE A5 otk 3 Ry
X

[e

B A= WA o] glov], naEE ANE SIsE 39 4 o] W20l tGlobas 5. 2012). ket
A MEF B4 15H2 $49E SA] 98 AR 79 0 0 5HE Tyl F9L Folok v
A9 5, 200), MEF BAES ARSHE PO BAAGH A, Buks A, HolEk AW, 15

1Y So] AAEI tKLiu 5, 2017).
QA

o
8 3

sto] FA S FIAIA, AN, 28 Y 7 FAS SAETE PNFO 31l Aol A j;OM%
, °1& olg3dte] Al FTAEE AT 5 UtkAdler 5, 2008). H-solEEH
Training; CLT)<> PNF 2} 3§15 Aghste] Q17he] 7P 54191 2490l ®alg geli= Akghe] 4] Ax”
El(sprinter) 2} AAIOE ER= P41 AAIO]El(skater) = 3E @ sk] Q17Ee] 5 Fx2E deEsielth 8 7%
ofe] 7HA A7 shhe] A= %1401% &+ ﬁé*li@ﬂﬂ}ﬂ o olow, o] FxE= Vs AlR oPJr
o] AR ZHg-sto] ol F-x3}E o] CLTE 8 738 44 5
sto] W3 48 sHE 2
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CLTel| thgt thefst A+ = A
A7 ATk HEFT A A CLTE A &8 A7} 3 2 B3 w5o] Aty x84l 5,
2017), o1 RS tid o= gt AFrellMs 3 W B 58 9 S asitel 34 a3t Aok skl
AR 71%53], 2013). AARE A=3 CLTE A3l HES AblA 243 A 739 naHy,
PR A S BTt RIS thEHBE 5, 2017).

el Sy 2 AgelA Aed CLTe Y He A
sto] SAA R AIEE YdTshs Ao] osith WEREA S Adolst Ao a¥ A7) HQl éﬂr—‘é——%
S, wAEkE SAA IS etk msk i A7) ARRFE I Bt zpol, &3 A7), FA F
tolEl S EA1% 07 o] 88 4 THLittell 5, 2008). 1 = &3 A7]E= oy AFE9 AyE Bdst= 34
T dolst A Ulo] MEFES AEglste] Abgshe AR A g wetth AAEe] ME AT-E TSt
B Alghe ozl sde 22 A S A7 A 9 ol 7HA @AZE B8 E o vk WEREA S AT
o) MR Aolg Anprl o A3 At Anfo|tk XX % Fa fA o] w2 $AA 7HS AM-S)

A

of AAF |3 LHH)

T8 T dhEelEd #7149, 2011).
HEREAS B3l CLTAE 5 3 adfel thah T2 At 758 AAolth gt =) kst A&
2 goflA o] &5 1 Q= CcLTel thet A A A &3 Zé%v‘”— n]u] gk Aol o]ef # Aol M= HlEREA =
AAEte] Ul WA HET SAE o ® CLTE #3 sl VA= &S a3 A71E &3l AA o=
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1. 93147
B AT CLTE AWsl] MEF 84 39 Fa Belo] A78 /N 72 Aol x A7) 53} 27
FEo1] CLT A9 a3s dolr 7] $sk el Aol

it

2. (AACHA MET|

2 A= CLT TA7F =l Y& k2] f3 el ojust J3FS v A=7tel dist A5 AAI o=
A8kl e A=t PICOSDE g 2]ak3let. ¥ 17-2] PICOSDONA 1 thd 2K Participants; P)i= ¥ &%
3kzjo] 31 F A ®H(Intervention; 1)< CLT o™, H] w3 tHComparison; C)> & F A&} TS A #Ho]u,
A+ 4 2K Outcomes; 0)i= F 7} & Mo, A AA| 3 (Study Designs; SD)-> AHA-ARS- A, 249

M

A A-(randomized controlled trial; RCT)Z A3}t & AF M= CLTE AAste] A A3 F43 A
aE AR A FAE A = S s a3 7| = vhE ¢ Qe B g, A, 32T
AR FA7F A E s ARSI AL, CLT SA1E AldehA] 92 ATl A1 X171 A = A

[ = /?j
U e A el AlLdsklth

5)
817 W]~ DBpia, KISS, WX 4T}, 7=

, eSS o] g3kglnh WEREA A& 2010 1€ -H

20194 128714 CLTE HET @Al 483 =& AYsisith
12} ZAo)= «CLT, ‘A3ZRIE, AAOJEP, ‘PNF 7dehA] 57, 'PNF Ago€l’, ‘PNF & &5, ‘AT E,
2 F|o]E]’, ‘PNF E3HofEl’, 2?} AMol= 12k Ao AND ﬂﬁé%f—;‘.’ o]dal ufloll W H =ERke sk
A3 22510] AT & 2259 = T T AA F EE =i 7 105900, I 5 AlE 633
ChE Aghe] gigk A 323, TA o] thE A 31HeIg o HrE Ayl B A A9 W] ok AT
30| HEFA R 6 =S A aL, ATk AALER) & 7H AR A 2910 =i Aws T

Ao HES ThFigure 1).

4. CLT
F-5-0] 5= (Coordinative Locomotor Training; CLT)S] AXHE 9} AFAo|H = BrhelE H5HA 02 f-2o)d
Al 55 HEle] B3 e AeS desizl 4 AAR 754 w4 &

o] th(Kim, 2006).
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Fo] o ZAefA = Thsste] TR S Aldste] Ws ru S5 w3 ¢ QlE Aol
Atk AZHUE O] FHLFHAE] Y e HH]E o= 2FE-&-F(anterior elevation), 17} w5 3-5
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w® Studies identified through Additional studies identified

;»E database searching through other sources

s (n=130) (n=95)

= } }

Studies with after duplicates removed (n=105) > Duplicates removed (n=120)

- ]

'g Record excluded with reasons (n=63)

g Records screened (n=105) > - Not relevant (n=32)

(%] - Ineligible intervention (n=31)
A

2

= . - .| Full-text articles excluded with reasons

:-% Full-text articles assessed for eligible (n=42) > - Ineligible result (n=36)
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2

% Studies included in qualitative synthesis (n=6)
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Figure 1. PRIMA flowchart of the study selection process

1= % (flexion-adduction-external rotation), JFCHS o] 7w = ¥ &5 H(posterior depression), ©17§= H-HH-<F

- Y
%= % (extension-abduction-internal rotation) w2 S G383} YH 715 2RES FZ U " (posterior depression), %
] =)

ﬂl
_1

42 A 791 = 7 (extension-abduction-internal rotation), &7 = 9FE5-5-%(anterior elevation) %
HHAAE L 53-F5-HPZ2-E 9 (flexion-adduction-external rotation) =2 ¢S 48y gt}
A0 9] P RE R84 T LA HEY]E o=

=
HZ- 57 (flexion-abduction-external rotation), ¥l S o 7l = Q51|

(anterior depression), *171i= H-F -2
9 (extension-adduction-internal rotation) 2 1= st} TP 7|& =9k kU= (anterior depression), Y & ¥
A2 P-F-5-12E 3 (extension-adduction-external rotation), <557] & I %23 (posterior elevation), %

& 3-8 7-QE%= ¥ (flexion-abduction-internal rotation) &2 = =3 $ttH(Dietz 5, 2018). -3t CLTE PNF

QEAE=1
AN (FF-2] 5, 2012), PNF S (F-E-5 7} vh53), 2013), PNF 34 -8 5(284l 5, 2015)°] = &
ol

2 A WEEAE wHAE e FWHEg st SA Y waEe] /Ee R ZE75(The R Project for
Statistical Computing version 3.5.3, R CORE, New Zealand)= 7|4t % R studio Version 1.1.463°4] A3} T}
2 03%101]’\1'—5 R Z2IH& F3to] a7 A7]E F2390a, Haay A7)0 Alg3t 58 Asglh £t

A4 Vi A5 vlE A o, B, tdRE A 713 A Sl 5] ool
f’—‘jrle g A7) wtel APadys A g5t av A7|E FEQTE 27 A7]1E Altshe e
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% 51312 d (Cohen’s d) "W AHEalH a3 7] glo] S5 F A o7t Atk Z& on|sitt dgko]
02-05= 22 &3} 71017 8-19%°] WstE Uehiiv, dgkol 0.5-0.82 F3F a3 A7]o]H, 19-29%2] Wst=
LERATE dgko] 0.80]17d21 A9 2 &3 A7)0l 29% o]Fe] WstE & v] Sl (Cohen, 1988). Ft& A Aol
sl &3 27]= ol A7 AE FF 2A Grke JS st wAgE 3T &3 7](standardized mean
difference; SMD)S! Hedges's g5 2H&3kl L, 24424e] a3 719 7HaA= #Ake] 45 A8 th(Borenstein,
2009). &3 712 o] (heterogeneity)= 3 7}0}7] #8kod % 1" (forest plot)= &3t AJZt4 0 7 ol R Qi)
AR QFFE FESH @ 5SS, AR R HA| Fatel oidt AA ARl A, F AT F AR YEr
U= P ks AREsEith (ol 3 ofRlss, 2017). B0 A A7-d 3o Bhdd e dotry] S8 S8R &
A& Alete] Ag-A ] BFdd S AFESith B A8 ARG 2719 o] AL P=0%, x*=0, p>0.05% 1}
ERtTh AW 07 12 o] 25%0|™ o] WAl A RO 50%C)H FkA7]2] o]AA, 75%0]delw o] h Aol
A & Aoz A TTHRISY 5, 2016). & ATRellA] EAEE el thEk &3 A7) thgk o] WA wrt

[‘

=

A o R HF AE 6 AT 5AE ol AXKRE), ERAL, = T §3, oAk F&
9w, iR f 71, SE1R 540 £, F59T %EE AeetQlh gl FEMTFY] TS
dojut A7] AKTimed Up and Go; TUG) 54, 7154 7] 7 AKFunctional Reach Test; FRT) 23, W1 3
ZAKBerg Balance Scale; BBS) 23, At 8] ZHAKFour Square Step Test; FSST) 23, 71} & A 2H O 2
T 5719] WIQlo® o]Fofz] Qltt AT A= HET ks Wil f1 7|1to] 37]€ o]/ke] Hwiy] Fxjo]

), A2 HAE o]dfstal Ay ool ApbH o7 Foldk A5 AASIth AT A CLT &3 7|7
45710 29, 657 39, 877 1Ho|lt) F4 3152 203) 19, 183] 39, 243] 19, 123] 1Ho| g}t T AJzF
S 155 ol 19, 308 oy 5HCE e TI<Table 1>.

Table 1. Characteristics of primary included in the analysis

Onset period Experimental Control ~ Term  Intervention

Author (Year) Type RCT (mouth) aroup group  (week) count Minute Balance test
Lim (2014) J (¢} <6 11 13 4 20 15 FRT, BBS, TUG
Cho (2014) T (¢} <6 14 13 6 18 30 FSST’$ESIT_4’

Hwang (2014) T (¢} <12 9 9 8 24 30 BBS, TUG

Choi & Seo (2015) J (¢} <6 21 21 6 18 30 FRT, TUG

Ko et al (2017) J (¢} <6 14 14 6 18 30 FSST, TUG

Cho et al (2017) J (¢} <3 15 15 4 12 30 BSB

J=Journal; T=Thesis; RCT=Randomized Controlled Trials; FRT=Functional Reach Test; BBS=Berg Balance Scale; FSST=Four
Squares Step Test; FICSIT-4=Frailty and Injuries Cooperative Studies of Intervention Techniques; TUG= Timed Up and Go;
BSB=Balance System Biodex
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b A @7F S 4] AT A HE dojd e A8 WU ¢ e B E ol &
o] H7}ek= Zlo] A &3ltH(Higgins 5, 2003). ¥ 7= B5F ik
H& & (Risk of Bias; RoB) H7} =75 A3t RoBET & HIEH 9 —d% ‘o (high)’, S5(low)’,
&8 (uncertain)’ Al 7HA 2, o2 HIEYH 7FeAS lrf%, G52 HEY Vel U, S8 HER
st A-S 7] of# sl &ld¥ th(Higgins 5, 2003)<Table 2>.

Table 2. Methodological evaluation of RCT study using RoB tool

Study Random seguence Allocation Blin.di.ng of Blinding of Incomplete Select'ive

generation concealment participants outcome assessment outcome reporting
Lim (2014) Unclear Unclear High High Low Low
Cho (2014) Low Low High High Low Low
Hwang (2014) Unclear Unclear High High Low Low
Choi & Seo (2015) Low Low High High Low Low
Ko et al (2017) Unclear Unclear High High Low Low
Cho et al (2017) Unclear Unclear High High Low Low

RCT=Randomized Controlled Trials; RoB=Risk of Bias

A5 =% 6312 WA Het &3 7]+ Hedges’s g=1.23 2% Cohen(1988)0] T3t 7|5=of wp=w 7} 2
a¥ A7]0)H, 95% A TFTrA A AFstgk 1.46, 3L 1.002 A 2 /-8 YEFTH(p<0.05)(Figure 2).

2) dojLt 27| AAKTimed Up and Go; TUG)Q| &z} 37|

A% =1 53O dojut H7] AAFY] & A7) Hedges’s g=1.40.°.% Cohen (1988)°] 73 7]l wp=
W 7 2 &3 A7)0l 95% Aol Adskgk 178, 3F8hgk 1.020%7 FAF R {5k vERstt
(p<0.05)(Figure 2).

W

) 7|S™ 7| ZAKFunctional Reach Test; FRT)2Q| &2} 37|

BEAgE =8 27 0) 7154 W] HAke] &3 H7]+ Hedges’s g=1.20 2% Cohen (1988)0] 733t 7|50 u}2
W 7P 2 Ay Arieln 95% Al TFreA] skl 1.74, SFekgk 0.66°0. %2 TAKS R FosHAl YERRT
(p<0.05)(Figure 2).

N

) {1 & ZAKBerg Balance Scale; BBS)Q| &1 37|

A5 =5 280 W w8 20 &3 A7)+ Hedges’s g=1.06. 2.2 Cohen (1988)°] 43t 7]5of wp=
74 2 aw @Av)ol 95% AlFgrelA AFskgk 172, dFeHgk 038% EAZOR foEA UEehdtt
(p<0.05)(Figure 2).
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Total
Experimental Control Standardised Mean Weight  Weight
Study Total Mean SD Total Mean sD Difference SMD 95%-Cl (fixed) (random)
Lim, 2014a 11 469 41100 11 0.50 0.7900 —s— 136 [0.42;231] 8.0% 8.0%
Lim, 2014b 11 364 18600 11 1.18 25600 —- 106 [0.151.96] 66% 6.6%
Lim, 2014c 11 707 75400 11 084 39200 . 100 [0.10;1.89] 6.7% 8.7%
Cho, 2014a 14 429 11400 13 231 09500 ——=—— 182 [090:274] 6.3% 6.3%
Cho, 2014b 14 624 21800 13 264 14300 ——=—— 188 [095;281] 862% 6.2%
Cho, 2014c 14 550 14700 13 215 2.0700 —=—— 182 [090:274] 63% 6.3%
Hwang, 2014a 9 55522900 9 27727200 - 1.05 [0.05;2.06] 53% 5.3%
Hwang. 2014b 9 945 6.5600 9 351 3.2300 109 [0.09:2.10] 53% 53%
Chol & Seo, 2015a 21 55522900 21 277 27200 —— 1.08 [0.43:174] 128% 126%
Chol & Seo, 2015b 21 945 65600 21 351 32300 —i— 113 [0.47:1.78] 125% 125%
Koetal 2017a 14 94557600 15 3.49 08500 —i— 143 [0.60;2.26] 78% 7.8%
Koetal 2017b 14 920 28600 15 652 25700 —— 096 [0.18:1.74] 89% 8.9%
Cho etal, 2017 15 263 26700 15 1.01 0.9400 . 2 0.79 [0.04:1.53] 96% 9.6%
Fixed effect model 178 177 <> 1.23 [1.00; 1.46] 100.0% -
Random effects model < 1.23 [1.00; 1.46] - 100.0%
Heterogeneity: I* = 0%, t* =0,p = 0.78 f T T !
2 -1 o 1 2
TUG
Experimental Control Standardised Mean Weight  Weight
Study Total Mean  SD Total Mean  SD Difference SMD  95%-Cl (fixed) (random)
Lim, 2014¢ 11 707 75400 11 0.84 39200 - 1.00 [0.10;1.89] 178% 179%
Cho, 2014b 14 550 14700 13 21520700 —=— 1.82 [0.80:2.74] 170% 17.0%
Hwang. 2014b 9 945 65600 9 3.51 32300 - 1.09 [0.09;2.10] 14.2% 142%
Choi 8 Seo, 2015a 21 22213500 21 058 06400 e 152 [0.83;222] 29.9% 299%
Ko etal 2017a 14 94557600 15 348 08500 —— 1.43 [0.60;226] 21.0% 21.0%
Fixed effect model 89 69 - 1.40 [1.02; 1.78] 100.0% -
Random effects model - 1.40 [1.02;1.78] = 100.0%
Heterogenetty: I* = 0%, ©° = 0, p =0.72 J ! ! I
2 -1 0 1 2
FRT
Experimental Control Standardised Mean Weight  Weight
Study Total Mean SD Total Mean sD Difference SMD 45%-Cl (fixed) (random)
Lim, 2014a 11 469 41100 11 050 0.7900 — s 136 [0.42,2.31) 324%  224%
Choi & Seo, 2015b 21 94565600 21 351 32300 —ﬁ— 1.13 D47, 1.78] 676% 67.6%
Fixed effect model 32 32 ——=  1.20 [0.66; 1.74] 100.0% --
Random effects model — 1.20 [0.66; 1.74] —  100.0%
Heterogeneity: I* = 0%, 1° =0, p = 0.69 T
-2 — | o 1 2
BBS
Experimental Control Standardised Mean Weight  Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-C1 (fixed) (random)
Lim, 2014b 11 364 18600 11 1.18 25600 — & 106 [0.15,1.96] 552% 552%
Hwang, 2014a 9 555 2.2900 8 277 27200 ——#—— 1.05 [0.05,206] 44.8% 448%
13
Fixed effect model 20 20 —=mm=— 1,06 [0.38; 1.73] 100.0% -
Random effects model ===  1.06 [0.38; 1.73] - 100.0%
Heterogensity: 2 =0%, © =0, p =053 T T T 1
-2 -1 1] 1 2
FSST )
Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean sD Difference SMD 95%~Cl (fixed) (random)
Cho, 2014k 14 624 21800 13 264 14300 -—i—&— 1.88 [0.95 281] 41.0% 45.9%
Ko et al, 2017b 14 920 28600 15 6.52 25700 —‘k'!— 0.96 [0.18; 1.74] 59.0%  54.1%
Fixed effect model 28 28 -EE‘F— 1.34 [0.74; 1.93] 100.0% ——
Random effects model —T 1.38 [0.48; 2.28] == 100.0%
Heterogeneity I =56%, © =02313, p=014
-2- =1 0O 1 2
Others
Experimental Control Standardised Mean Welght Weight
Study Total Mean SD Total Mean sD Difference SMD 95%~C| (fixed) (random)
Cho, 2014a 14 429 1.1400 13 2317 09500 —:—m— 1.82 [0.90;274] 35.7% 46.5%
Choetal, 2017 15 263 26700 15 1.01 09400 L 0.79 [0.04; 1.53] 60.3% 53.5%
Fixed effect model 29 28 -@ 1.20 [0.62; 1.78] 100.0% -
Random effects model —=—=  1.27 [0.26; 2.28] -—  100.0%

Heterngensity- 1* = 66%, = 03535, p = 0.09

Figure 2. Forest plots for balance test after CLT
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5) AHEM AR HAKFour Square Step Test; FSST)Q| &1} 37|
WA = 2 0] AR A ZAke] B 3713 Hedges's g=1.38% Cohen (1988)°] 48t 7] 5] wh=wd
7P 2 av ariolnl 95% Al Tgtell Aebgh 228, skebgk 049 BAIKCRE folatAl vEbth

(p<0.05)(Figure 2).

6) 7|Et Z& HA

A = 239 #¥ AAFS] &3} A7) Hedges’s g=1.27% Cohen (1988)¢] =73t 7]5=ef W= 714
a3

T 8 A710]H 95% Al 7l Adstgk 2.28, 3FeHaL 02602 FAI A O Z 725l YEFLTHp<0.05)(Figure
2).

4. B 2F B4

= A4 e gdAS HAF3] s 3 2R/ 4 (publication bias analysis)oll Al B A 02 HAs= 2

7] RE%K(funnel plot)ye &3l &3t 275 ATtk 2wy RS TS 175k TS &
7|2 PP E0] 2771 9l Aol 389 2 A5 F40 R H$ g o7 F I3 (Higgins 2}
Green, 2008). YRFA 0% o] & A5 T3 e] Aol 2 Vehta, 7hedl A 5 Fitay =719
FHe| Faxstth SHAIRE 3 77 2 ATES 2 shde] EEE ] itk 2 A E3F & A
Avhs 20k 4718 SHoRE Hp FHOE vuA tiF o vyl 9low E1 ek flv AleE wdd

= ATH(Figure 3).

0

0.126

Standard Error
0.253
|

0.379

0.505

o012 0.25 05 1 2

Transformed Standardized Mean Difference

Figure 3. Funnel plot for publication bias

ooz
B A= o HEFT xS o w AT CLTY a39E AAF R B35ty CLT EA Y a9
AAAQ FTAE FHOE F4 TAXTE AlwstaAl shelth 2010 1€5E 2019 12974 =ufollA
ATE CLTe) sk A HFAoR 612 Ay A71E A WEREY S A5t HEREA S A S

T %
672 ATE NEFoNt HAN Ak W A oSl BAE PO AUT 847 2T 870l ek
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HET eAelA

AN 8 CLTS FAA Q) A58
AT 2T Afeli= CLT

> r1o
W
)
flo
e
—
rﬁ
>
>
ol
o
38
o K

AN T3 94 el T Afolu
CLT /I8 %21 PNFIA] 25|90, PNFol o)t AL vleb A75e 9% EA59a feg v
o = A A 549 3(Tedla

T - T
PNF7} 71&E EYX 2R v =5, ¥4, 3795 S7HA 573 A ol gta
7} Sangadala, 2019), = Th2 AT A= T slEl &S Sxb=ol A PNFE 483 Aea) oz

azkel| A 841 0] T T el B 5HO] FdS BAEHGlAL, PNF7F HEF $xF Bae] gk mjzH a2l
A @A FA Wi olehal B8k tHGunning®F Uszynski, 2019). 3FATF &% Ao Al 483 CLTE]
o] A7) AAEAA T CLTY IS FH o7 B8 A7) u] & <A 155 93 ey

= AEF A= gl

EEZ ol g3 T DR £32) ol A3 2 e 277
FA ZEIRS QN 85T Ak (LTS ABT TE SAES B9 vhel s $Ysel 7,
51 79 59 AN 2 Bapl ATk SER(ISA 5, 2011), 2TE, 2

R A

[e) - =
Zpe] wh) & Arert AR o gAolWA AT o)l HelTds Tl v 2E 13 sl g§Y
a5 BTkl skl thPage 5, 2002). ©] 9} &
7] AAE, AR 25 AL Ve 18 HEE A

[¢]

=T A o R A HF =Esl ddol thE A3 g 24 Ay dAE e 23 A7 1.23
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