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Reliability and Validity of Korean Geriatric Anxiety Inventory(K-GAI)
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Purpose: The purpose of this study was to test the validity and reliability of the Korean version of the Geriatric Anxiety
Inventory (K-GAl). Methods: Two hundreds and thirty six elderly were participated to test K-GAIl. Goldberg'’s short screening
scale for anxiety was tested for criterion validity. Receiver operating characteristics (ROC) analysis was used for measuring
sensitivity and specificity. Results: The obtained internal consistency was 0.88. There were significant associations between
test and retest results. K-GAI scores was significantly associated with Goldberg’s short screening scale for anxiety (r=.694,
p<.001). We found that a score of seven and greater was optimal for a criterion of anxiety among elderly Koreans. At this
cut point, sensitivity was 78.9% and specificity was 73.1%. Conclusion: The K-GAI displayed good psychometric properties.
This tool would be useful for early detection of anxiety among elderly Koreans with various situations including cognitive
disorder, low education, or physical disability.
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Held @ o g whleith(Beck, Epstein, Brown, &

HT HAEAR AAASAE elzAato] ofsh, BePd  Steer, 1988). wEbA Bk AA b= B2 UukelolA
ofe] FYFHEL 8.7%E G2 ARl olo] WA SlojM = Ao xpolE YA Ao 7 FHT = e &
E2HES B, Y9 FHELS 240 5o FAQ) 3SR UEA rk(Bae, Kim, Kim, & Oh, 2008).
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of 882 20001 3.1%004 2011 5.8%= 28l 77k S/ 49, AAS5E, v=d, WY, 35, o,
S7FF3E Holal Yrk(Cho et al,, 2011). 23HEF, Wi, B g k) 22 AR SdEe] vt

F20: o, SO, MEE, EBEE

Corresponding author: Oh, Doo Nam
Department of Nursing, Hoseo University, 79-20 Hoseo-ro, Baebang-eup, Asan 336-795, Korea,
Tel: +82-41-540-9532, Fax: +82-41-540-9558, E-mail: doonoh@hoseo.edu

- o] =Ee 2012 BA TSR] Ao R sHeelTu] A|91g Wol 5 AT (2012-0261),
- This research was supported by the Academic Research fund of Hoseo University in 2012(2012-0261)

F3d: 20149 3€ 10¢ / $AY: 20143 4€¥ 9 / AASTAY: 20143 49 9Y

(© 2014 Korean Society of Muscle and Joint Health http://www.rheumato, org



(Pachana etal,, 2007). Z12ju} ¢ybd o 2 o]t B9t 3/
E-2 BEePel olAwt veh= Zlo] oy 7] wiiZell Bt
| Tkl 34 WEEA] Bebgel 2 Xehe)= 212 ol th(Lee
& Park, 1992). 7P &3 flE_Pgol & vl Eate] thekeh i+
o] BRPolEL YAl s ollM AL T35 =717 %
tl, o= &3 22 Aol ok AAEET FAl o]
FHE Bl EAt50] A A B2 AAA SAETRE A
A 3245 7 F=2 25318 UHES)] wiiEo]ch(Hanel et
al., 2009).

A ERPelE WA el Hr1s

L S
Toll= S 1A F e B e ThaH £53] o 51E 3o}
=

o

A Tl x| g2 AR F a7 Yrk(Lee, Kim, & Park,
2012). 2B A=A Bt TS 2719 s
d 2 Qlehd B | e o] an] 8-S A7 W oly
g} 3xe] ARFE HolF F S Zlo= 7| HrhLim,
Lee, Cha, Park, & Sunwoo, 2001), gt B2t SAHE0]
n3shslo] ol 2 Wersly] Aol thA 2227} ol A
A4 0 2 =731 QhEA] 1 o -5 Frhste] #eElsl =
A el A, HA aele) SRl Fas

—y%/‘o]

TR
5], =S olAl &3] Uehhe E9Me/d Bl
A, QA7 As) 9 ate] A3 9 e 27} 5

QJATHLenze & Wetherell, 2011), oJA3] Zgto]
gli= ZIiR]e o]24] &l e HA ot (Wetherell,
Birchler, Ramsdell, & Uniitzer, 2007). 152t :=912] Bt
Zol ol it FrHEolut WA=l tjgh A 33t A2 ghet
o] oYY o]frolli= =12 o] whedd A= =9 g
FE Fe =QIERM7 e T B3 22 EA ad%
Ak (Fuentes & Cox, 1997). & B2 A 0 2 ZHE]Y|
7h A edaL, Bete] S e Ul8o] Bekal F-4 43
7t AAARS] FAAQ] Ftel whe} 2He-whs FEs Holm
2, BRI 213] ofH S AR ARl tiE S
Qo] AzEo] gkt (Pachana, Gallagher-Thompson, &
Thompson, 1994). Z&u} th2o] ERMIEETES 32
AES e 3 Ao AU, =01E tide = g Aol
T AL EA ARE-o] FA oA B Q1] E-F e F
=351 A (Davies, Burn, McKenzie, Brothwell, & Wattis,
1993), =70l SA == AASY o] THE o3HA A5
E7 FEH=(Hanel et al,, 2009) 52| A& 7HA|aL g
o} o]gg e Il E iR IAIR, datels d7gel
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o= $% 2Ee] Ak B} RolAE A97) Hg
Al

EHI(Goldberg) EH =7} Bl w A A2 3} o H717}
olstal MIZE7} Erhe o= el A £33
o, YA FEtATg o2 St AEl-54d EohE
=(State-Trait Anxiety Inventory, STADZ} A4 Aele &
& A8 T L WA ZAIE 71 $AE2] Behs 549
=l &3t &3] A= Fri(ung, Lee, & Jo, 2007).
2 9] William¥} Zung (1971) 0] 7R3} Self-rating Anxiety
Scale (SAS)¥} Beck 5-(1988)¢] 7]l Beck Anxiety In-
ventory (BAI) 5] 3o 2 #F3}E| o] ARgEo] o3
At 2} o5 =T A7 HAE S HHA o5 &
A Wbk Aos F=2 Bebe] EXjeh Atk A=E
kst Q171 sHARHLIm et al,, 2001), AQ17= th= <l

oA SR M oS o 2 @ ErRE AR 7t
o]

>~r1

(o

)
o

o

< Fgske W =771 V1= S ek (Kim,
Choi, Shin, & Lee, 2008; Youn, Oh, & Kwon, 2007), 54!

of URHEQ] BIPPES Zoke ET0] e ol FolAlA

&‘O
Kl
°
52 ]
T

Pachana 5(2007)9]] 2]3)] x=012] EAJo] viojd =
Q1 EQ=T(Geriatric Anxiety Inventory, GAD)Z} 7IH=]%]

], o] B A4 luek ofUjz} A 2AE ¢ 3]
el oAl A3e JAEA 0] A (Psychome-

tric properties)& s}l itk o] FHETZ T3l B2
N7t Qb= 7899k THA eh2 73, 2L DSMAIV I |&
o

o

i
u
o
=
52
rlo
ol
o
=2
gl
X
\

7ol Z A Y55 HAF o =2X, ohkst Adeloll sl
=218 AR ke AN EET R o5 lelAl -8 &
BZ AlFstar gJri(Pachana et al,, 2007), =3t E =1= 7t
e Ao oy dAell Aol AelsH, waS X Wk
2 Algolu AR} Qe ARellAlE A8-0] 7F58t
o, U9bA o3} Ao} FEEE AlA S0l HastE o] 9l

Qlal o] =7tellA BEsl 2 Bl A5 A
T7F A3 Eo] @11 ItH(Cheung, Patrick, Sullivan, Coo-
ray, & Chang, 2012; Marquez-Gonzalez, Losada, Fernan-
dez-Ferniandez, & Pachana, 2012). 212}, FU M= X
AALS] A =Q1S vl ESto] ThFst 3] BAA EAE
7H RIS elM 9] E9HE AgsH $A4T + e =79
7ol @75 = AP olgtaL ALs B AT, ofA7EA] Il =21
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rok

< gPdo R o]Folxl I EET AT flE AA ol
wj2lA], B 9373= Pachana $(2007)¢] M 2% 7HA =7}
2 A5l mRIERIETE 3o 2 lkste] S =
oAl A= =9} el =g HFTo M ghx =3l 285}
7)ol AEeA| 1 B87bs S FRlsk] Ha) A== AT

A

2. 31=H

ki

B oJFo] 228 pachana $5(2007) 0] 7idgh =¢lEet
T(GADE Y- i 2 4 - Hebapd 74 =
ol &9t = (Korean Geriatric Anxiety Inventory)S 7%
of vl =eloll g go =M NFsl HYES A5
Ao FAHS AFEAL o 2o,

BT

2]
o T =IERNETO AF =S ST
o ST HRERIET O] BB ES A5 e
o1 514t i
1. g4

£ A7 Pachana §(2007)9] GAIE W7 AW odS
AA = = EIETE Jhdeto] S =018 T e R
A= e HSetarst sk e3¢ (method-
ological study)°]c},

=

2 A7 ks Ao =008 BAR[GOR §al,
SA B FE VN AQe AFSIaL Y =90e ZHETES
2 slo] HolFZE31 it A HA71ES o3t 2t

e 654 o] EYy

o YAkEol 7Fs s A

o B A79] 5AE ofslfataL 7ol sty = Fogh 2k

B odqte]] & @3l ALt} 4= G*Power analysis pro-
gram (Faul, Erdfelder, Buchner, & Lang, 2009)-& o]8-3}
o] &937](effect size) 3, B 8, Frola<T .05, ¥&4
Ao 7 HdAsle] gl Axt 17000}, SEEEE 5%
O™)E s 4= 1807 o]do] Hojo g}, Nunally 2}
Bernstein (1994) 9] A& 39 #4 1090)2= 71ES W
ZA717] faiMe Ha 2009 A7l dastohs

2wk ekl W), ¥ AT oA 2369 e SR A

T QIS ETHK-GAN S| A 2|9} EfE

o 2 vepgrt AFdPdAtR 248H 0] fofslglon, oF &}
7 AT 1278 A2 HF 23672 AuTt AlE et
BF=E A5S % 24 ol AR E T

E 7= 20124 9 GAIE 713k A} (Pachana) 2]
ST ARl gk sEhs 55 T ARGl o H, B oA 318
of ¢bx] Heljshal Arga-e] 4l 2] 9 93] (IRB) 2] 412](No.2012
0013)& 53ttt

GAIE =3t :=lERIE T2 sk g, 2012
W 1197 1290 Jof9} =ololl 5-5e FAalelsta w19
9 GAzrw st w4 19gelA] WS <Fgh &, oA gd
AR 2 o} Tofel 553t 7k s} ol g 1% A
ESAE 1216017 UGS 9Fjshs WY 9 g T
A, o1F 27 F olslisly| ol @AY Rugt F7o] 9)
2 22 $73l7] olEE AFo] YA T2 JAkxE A
ZHA ol EE EjIs] 3l =7 A8 didAel Uiz
o)) v =2 51 g2 Fal7} 7 ek dukel ol
EHAY 107 ol Al e Z2ALS ARSI, AR 2AMEdE 2
AR Fo ofs=e} =7 F2lo] AL st 3
W8-S 74 - Bebsloirt.

A5 53L2 20139 19004 597HA] < 470 B3 A
D A% A BA] 233 F A w2 A 23 F 43l

ko = olFolzic). 7t Aelol gl

¢

BT o O

ek Agrde 7
e A7HzY 49
ol 2J3f ol ozl om, A 2 Aol thdAtellAl A7-o] &
A, Ao v mAg} onA, dritoldle] A3l 7heA, 2
F ¥ AHAL S A7 el hs et AuEelE i
T AIEGI. AR AR 0 2 A o 2 25t
37 &2 AT rzgde] g o8] ARl o, ARy
A ARES B 2ALIME B 203 H9jolglom, AZALA
oie oF 5~10% A=rt 22 =t Ansel SalE i
AellAlz 27ge] dalEol AlgHict.

4, Q7=

1) =91 8¢t =7(Geriatric Anxiety Inventory)
GAIR= Pachana 5(2007) o] 2]l 217 =glovt A0+
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T BQto] 52 ovlgitt 1}
=Qloj|A1E Cronbach's a7} 910]9)oH] AAEAE 7171
EloE 93010t =72 Bl = 7Y 34 Goldberg

Anxiety and Depression Scale (r=.57, p<.001), State-Trait
Anxiety Inventory (r=-44, p<.001), 28] Beck Anxiety
Inventory (r=.03, p<.001)¢}2] FAEFG = H-2]u|gk Al
BAE BAFATE. =g AZA] 9] el DSMAIV 71
HEQPE ] FEHE 11 02 315 wl, Fol%= 84.0%, RIZH
= 75.0%% YePstHPachana et al,, 2007).

2) 28] 1 B =7H(Goldberg's Short Screening Scale
for Anxiety)

Goldberg, Bridges, Duncan-Jones$} Grayson (1988)
| e ol A (el=17], ol 2=0%) ¥t SAETE
ST AT 52U Polod 3 98B0 2y
of glr}. 4] o] He4% Heto] £8-g olu@h Lim
5001)0] Ao 2 N2 RS dratgion], &
w3} 5HS o s DMV ARrlEe R Mgk
82.0%, E-o]%=+= 94 4%% R E e}

O

SPSS/WIN 19.0 2 1)
PERESEY DREEE S R RE P

o 575 QAL U5 S AARE ol 2k
AL A& ARS8l o™, B8 Cronbach's a AlE %
afol vl g S SHIGIIE FARAEARE OIS el
SHET 15} 13- el ol e Aot
H], =OlEQtEF 3} RE-L A3 A (Marquez-Gonzilez
etal., 2012)9l|4 2] £+ 7] 2l cognitive symptom, arousal
symptom, somatic symptom 57}7<]E T-E3le] BA3519
of 7] B 35S AANE SRS Al
o], A8 A7 (Lim et al. 2001)01]/\1 E]-‘:‘_IJ} A=E Foy

9 0] 95}e] A

TEQMIE T} Rl Bt =k AAdS EAskelnt.
T AT B AHEEE 3L JA] @347] whiell Spearman
FAd EAE ARSI
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tdAbe] S vet Zeh(Table 1), 234 o34} 2367
ZFolll o34l 14980 R 63.1%0., 70th7k 1009 (42.4
W LR 7P FE HlES AT 54.7%9] =9l0] 71&
FeloIglon, 750} S A= B9 48.3%30. 73.7%2]
=Qlo] =A] A ollM 27} FEjol]l AFStaL 9lglon, Fa
T 715l 7397t 54.2%2 71 weket. g 31.8%7)
E5 Eoliow FEH tiE ol 3= A 11.0%, 127%E
AL ATt A 82.2067) flThaL SH3ISLS
Al el HE Aol BhaL S th A} 50% ool
ok, T e A4 Hos SHE A4-71.6%)
7} 2V SHA] 0 o= SR A3-9-(28.4%) BTk gtk AL
3]2 ool that AEle 80% ool thdAzt iy
HA] egketar =710k 1 g eatsict.

_

2, St L QISOtEO| ME[E
wolBobe o] tidt A AAAL AFE Avjs tjex) 2
TH(Table 2). Paired t-test A3} %S AX} 255 A7) &
2|3k Zpo]7} HolA] elot SA3 A& o= 1% AL Aol
z}ol7} Q= Ao 7 v An). w3 T AL 7ke] AFAle] 77~
868 Uit} FEE 7o) U4 dAAle A== Cron-
bach's a= A =2] 749 88= UERE M, cognitive
symptom2 B+ ZE-o||AE= 81, arousal symptom= B+ &
ghollA= .70, somatic symptom-2 B+ 8ol A= 64Tt

w
ok

b2 ok OIS otE 0| EEE

1) A= (Criterion Validity)
FAEPF S (concurrent validity) 7452 ¢J8] =elE<t

Erot EFE I B el s 24l

th33 2th(Table 3), FE=HT BHIEE

Fo] AAAGTE r=.694 (p<.00)E FAFHAS W,

cognitive symptom¥= r= 633 (p <.001), arousal symp-

tom¥}= r=.589 (p<.001), somatic symptomI}= r=.647

(p<.001)°] et

2) 917+ = ¥ o] (Sensitivity and Specificity)



LOIEOE T (K-GAI)Q| M=ot EtE =

ot=
Table 1. General Characteristics of the Subjects  (N=236)
Characteristics ~ Categories n (%)
Gender Male 87 (36.9)
Female 149 (63.1)
Age (year) 65~69 72(30.5)
70~79 100 (42.4)
>80 64 (27.1)
Marital Married 129 (54.7)
status Single 85 (30.0)
Others " 22(9.3)
Family type Living with spouse 114 (48.3)
Living alone 50 (21.2)
Living with single child 10 (4.2)
Living with son's family 28(11.9)
Living with daughter's family 13 (5.5)
Others 21(8.9)
Residential Home at urban 174 (73.7)
area Facilities at urban 20 (8.5)
Home at rural 40 (16.9)
Facilities at rural 2(0.9)
Religion Christianity 128 (54.2)
Catholic 18 (7.6)
Buddhism 31(13.1)
Others 59 (25.0)
Education No education 26 (11.0)
Elementary school graduate 75 (31.8)
Middle school graduate 37(15.7)
High school graduate 68 (28.8)
> College graduate 30(12.7)
Occupation Have 42 (17.8)
None 194 (82.2)
Perceived Very high 11(4.7)
economic High 58 (24.0)
status Medium 124 (52.5)
Low 39 (16.5)
Very low 4(1.7)
Perceived Excellent 11 (4.7)
health Very good 69(29.2)
status Good 89 (37.7)
Fair 51 (21.6)
Poor 16 (6.8)
Social Feel not isolated 193 (81.8)
isolation Feel isolated 43 (18.2)
" Divorced/bereavement
ERIERIET Aol 2 RIZtE, Bolt ¢ dFEE I}
o}gt A= thedt 2rh(Table 4),  AoAE= S5
BOrETe) £7Y A5 51 AL JIEe R B,
Aol The W Solicd sl Bergel 62 3%
A7} 84 2%, Eo] =7} 64 4% = VAL, Ak o] 7Y

739 =T 78.9%, Bol=7t 73.1%2 UERsTh Aed
o] 821 739 W=7} 69.7%, Eo]=7} 81.3%= YERsITH

T3 Ak S vhetsto] zlgke)] AR83}7] $15He] ROC #
BE #Ag A3 (Figure 1)+ th53 T} ROC AHA]
Area under the ROC AEBE 0.8280]aL 95% AlZF7H&
0.772~0.884= 0.55 XE3IelA] gfon g FAHOR {9
Sl pEke < 0012 §-o3te g, B A7 d7}e] ROC AX
= SAA SR frofsiAl g o2 7HX7} Qe AALRE U
Epsiet,

welele] 7tz Qs ele] AAIH BAlS
3 AZEA}E Bt glon B3 &g A
,‘:_ [e]

=:]
H’b AT a7 EE J%‘ﬂ“ﬁﬁﬂlﬂmlé‘.

i =21 gLl Al 1—1?331 A&7 52 (Psycho-
metric properties)©| WHFH QBT (Geriatric Anxi-
ety Inventory) 2] g=1 A 2|29} V3 =& AFstal 7 .=
oAl &8 7FsTAIE 5] A F2 08 A=t

GAI+= Pachana 5-(2007)¢l 2J3)] A2 7letE o] %, 2o
RS A 1S o 2 2el el BT Al
o} el =7l ASH vl leH{(Marquez-Gonzalez et al.,
2012), GojHo 2= QA RIS HIESto] AN, ¢
g, i g A AT 4 ] thAS ol e e
olEol=o] Eld3l 97 (Boddice, Pachana, & Byrne,
2008; Cheung, 2007, Cheung et al., 2012; Diefenbach,
Tolin, Meunier, & Gilliam, 2009)7} o] Fo|F o 2x 1 &
%7}_0.)\-] [¢) Q’EHE]O‘] 7}3,_ o]u S 01- 2= oh;}

£ AFoMe =7 AEe ASS 98 74/\]41174"}‘%
< 53 A 7 AAEE T =7 e =
HHEA 0 2 ARRRS wf o= Ax FUS AHE ds T
=7tell BA1E A0 2 ZAHETIH AR PR = oA ¥k
Ao 2 ZA& sttt $H A= FUsH vhee Ao
Zdolet, &, e AP dA ARE Fof| <] WHEsto] Al
S5 sk Yo R ek gt S3% A F A
oM FYg AAE Bl A ee Fds] 10]ofof gt
ot 2y AR AR BE T AR M 9 ti A v
ThoFgh Aol o thEA vehd 4= gloug ity ow
AT 10 7RSS A FAG7 ETa B, o= &
2 M-S AAEHA Bck(Nunnally & Bernstein, 1994).
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Table 2. Test-retest Reliability of Korean Geriatric Anxiety Inventory (N=236)

Variables Baseline 2 weeks t P r Cronbach's &
M=*=SD M=*SD

Anxiety: total score 6.36+5.11 6.12+527 -1.33 186 855 88
Anxiety: cognitive symptoms 3.72+3.01 3.63+3.16 -0.90 367 857 81
Anxiety: arousal symptoms 2.00+£1.99 1.95£2.03 -0.55 582 791 .70
Anxiety: somatic symptoms 1.49+1.47 1.40+1.43 -1.45 149 767 64

Table 3. Correlation between Korean Geriatric Anxiety Inventory and Goldberg's Anxiety Scale (N=236)

Anxiety: Anxiety: Anxiety: Anxiety:

Variables

total score

cognitive symptom

arousal symptoms

somatic symptoms

Goldberg's short screening
scale for anxiety

694 (< .001)

633 (<.001)

.589 (<.001)

647 (< .001)

Table 4. The Sensitivity and Specificity of Korean Geriatric Anxiety Inventory Subscale in Older Adults at Different Cut Points

Gt s Senzz)vity Spefoi/ii)city Positive prf;)i)ctive value Negative pr((;;i)ictive value
0 100.0 0.0 n/a 67.8
1 97.4 16.9 357 93.1
2 90.1 33.8 40.8 94.7
3 94.7 43.8 44 4 94.6
4 947 409 459 94.9
5 90.8 55.0 489 92.6
6 84.2 64.4 529 89.6
7 78.9 73.1 58.3 88.0
8 69.7 81.3 63.9 85.0
9 63.2 819 623 82.4

10 57.9 875 68.8 814

11 50.0 90.6 71.7 79.2

12 395 925 71.4 76.3

13 329 94 .4 73.5 74.8

14 27.6 97.5 84.0 739

15 211 97.5 80.0 72.2

16 158 100.0 100.0 714

17 10.5 100.0 100.0 70.2

18 7.9 100.0 100.0 69.6

19 6.6 100.0 100.0 69.3

20 39 100.0 100.0 68.7
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Figure 1. Receiver operating characteristic analysis: Korean 20-item Geriatric Anxiety Inventory.

AARAAAE S tldAe] 719 = Qlsto] A= =7} Foh
FAREE B o] 37l sHAINE HAbig o] wi-g- Tidslth=
o|F o2 lsf = U] AlE|E 5ol Bol ARS-H AL glrt
(Lee et al_, 2009).

ol 27T, & A7 2% K-GAIQ] A & F -2
F 3HA 9 ARE At whE AAL ARkl frolgt 2bolE B
oA ko H, F AL FRAIS7E 8022 VR 19 7}
7H] oS- 2ol =716l B Bl digk A HS
HAThAL & 4 ok =g F At ok} 2083 3719
cognitive symptom, arousal symptom, somatic symptom
o] BHFE O HEate] ZAg A7 Ao P B
T .77 oldo 2 Yehd o X AlEwrt HASEH T Ert

$H, A E = HSS 98 A 938 = HrsksdeTl, W
HAd@old FLE /NS Z7dst7] 913k ol FE kel
SHUEE] drht dAdE AT e AlEle A
HOo XA a AFE AhEste] lshks Aot & 74
K-GAI®] Cronbach's a Al AAGE FH-42] 3¢
.880]11, 3709 31 = F somatic symptome] Zro] 7}
7 ke 3 045 JERN I ol ATt w4 o] o
SARE a ATt S5 o) FoH Alg o] dtkal B 4 9)
© B2 (Nunnally & Bernstein, 1994), 9A] & A7ZA7}9]
2 B3l K-GAI A= AT EHITL & 5 3t

ooy o

Pachana ¢ 23 =918kt 7l A] Cronbach's
o Zre 910]9laL(Pachana et al., 2007), o]% 2F|213 GAI
9] AA| 3= Cronbach's @ AGE 91, cognitive symptom,
arousal symptom, somatic symptom ZtZ}+2] Cronbach's
A A= 89, .71, 722 YEPdTHMarquez-Gonzilez et al.,
2012). o]& F2 & A7 puoh AAH o' v A vt
W1E shlou, 2 K-GAI =79 AF® HF o= frofst
oJu| zpol& FAIE R=thal & 4 9t

7Y B es St =77 S8 d s 2
mhut Z whegatar Qle=Alell gk g e, # ATtolx= B
33} Aol WIS ARS-E AL QL FAERE T FAENS
SE Auugitt. EARTES AMEA dE =74 9F

g Az agE

et al.,, 2009). EHENS a5
A2 A= F2 FaATE AEA S =771 54

shefe o)aEri the Ae S4ekm e A e 9

ki
il
N,
N
]
2
™
?E_‘I
)
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