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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-GAI. 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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HEl&d oz dhskcH(Beck, Epstein, Brown, &

A2 HARAR A ABY) olszalo] ofale, BE  Stcer, 1989). TEPA BRKE A BA BE Qo)
NS FARPEE 87U BB AN olo] F Al loWE A Aol AR AL FTU BPY S E
O HHES BT, U9 BB 2R sAo R AAel  § S4h0 ohedl 9lrkBac, Kim, Kim, & Oh, 2008).
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17k A5t 8l 3] AAIsH 2 AbE 2} S
A|7HLenze & Wetherell, 2011), oA 3] ZgtoL}
gl ZIdiA] el o]2A] Xslal = A olti(Wetherell,
Birchler, Ramsdell, & Uniitzer, 2007). Z1%<F i=210] Bt
Zofjol gk frEolut AR thgh A3t FA o o}
o] B HH olfrells =972 S/do] vk A= =9} et
FE 52 2RERPPIET o] B3 22 HEA s
Itk (Fuentes & Cox, 1997). & E9F A2 0 & ZA ]
74 A e3aL, Bete] ST Ul8o] B5ielal F- st
At AR FAAR] Ftel| we} 29w Bs Holm
2, BRIk 913l ofH S AR AT}l gk S0
S QA]o] Bz o] gt (Pachana, Gallagher-Thompson, &
Thompson, 1994). et} o] ERMIdETEL Fe
AUES te = 3 AolAu, =90E tde R g Zlojgt
T A AR B ollA B e910] EQF ol 7
314 (Davies, Burn, McKenzie, Brothwell, & Wattis,
1993), =70l SA == AAIFY o] THE 23HA A5
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e FF el Xdst A7t zolAlE 397t g
Hdolr},

I F2 AMSEHE EIETE ATEY, = =
=W 1(Goldberg) BRFPHE7} H|a A A2 73} ol 77t
folatal WIZ =7} Erhs ol w2 @AtellM F= A
on, AGAL3] AedTg o2 st -5 EHE
E=(State-Trait Anxiety Inventory, STADZ} A4 A320e &
E AT 2 A ZA1E 7R S0 E9s 798t
v fgstel B3] Aol Arhjung, Lee, & Jo, 2007),
2 9] William¥} Zung (1971) o] 7§48} Self-rating Anxiety
Scale (SAS)#} Beck 5(1988)0] 74t Beck Anxiety In-
ventory (BAI) o] ghxto 2 xFEsle|o] ARgEo] 931
e}, Teit ol B ALY F2 wriAol] el 2
AT Wbk AoE F2 Hete] EXjeh Ast A=E
H7kstar 9171 3FAHLIm et al., 2001), AQ#H= th= Q1
T E4E 7H 291S t o 2 3 =R Al S 7}
AA HJt, =20E e R ke ERIETEE F5E1b]
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< gdo g o]F o7l QI EQIET A7 gl Aol
wl2lA], 2 9373= Pachana $(2007)¢] A2-$ 7HA =7}
H2 A5l RIEIETE vt o 2 Jlkste] F] =
AelA A==} BB =E HAFFo2H g =2lel 285}
710 AgeA| 1 F47sA3E BIsh] $lsl A==
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2, 9=EH

B 3719] B2).2 Pachana 5(2007)0] 73l =01t
T(GADE MY qU A g 4 - BAAH S 7AA d=3 =
Q1 EeHE T (Korean Geriatric Anxiety Inventory)Z 7]}
of ] =RlellA| 283 2H Al et el EE ASeh
202 FAAQ] ATEAL vkt 2t
o = QBT A F RS ASE.
%9l

2
. BT wARNET IS AS W)

£ A7 Pachana §(2007)9] GATE W93 JHAE
AA = EUEQET R ekl I 29l E tide R
AFeot =S Aot she e A7 (method-

ological study)e]c},
2, A7y

2 A7 s Ao =90E BAR[Go R daL,
TAl B 5E N Aol AFBAL gl =0 SR ELE S
2 st HoFEsqnt. thdA A7 o3t 2ot

o 654 o] Hd

o AR ol 7Fs s A}

o 2 A7 A& ofalstaL 7ol st = Fogh At

B o7t F @3l 2AL A} 95 G*Power analysis pro-
gram (Faul, Erdfelder, Buchner, & Lang, 2009)% o]-8-3}
o g7 (effect size) .3, HAH 8, Fo .05, F54
Ao g AAsle] gelgt A7} 170% o]l o}, TEEEE 5%
(9O7) & LefstH H4 1807 o)/do] =ojo} gt Nunally$}
Bernstein (1994)2] A& #3'3 24 10¥olg= 7152 1t
FA1717] $lEiAE #4200 9] A7 dAE 288
A g sl o, & -9 thdAt 236782 g A

L QI=UETK-GANS| M| =9} Bt

o2 Uit A7tz 2487 0] Fofstler, o] % 2}
7} AR 1278 Al LIR T 2367 9] AkmTE Al E =9t
HREE A5 A% 240 ARS-=H 0

E A= 201249 99 GAIZE 71iHst YA A} (Pachana) 2]
ET ARl thgh slhs S5 T AR E e H, B A XY
ol 9bx Heli st Argd-2] 41 2] 993 (IRB) 2] 412](No.2012
0013)& 533t

GAIE =t =RIERtET 2 Jidshe #g o=, 2012
| 1193 1290]| oJoje} Fofo 553 HAloleha) w17
1 Qs st w19l S of=|gh §, ohA] Hod
TS oo} Folo 55 (hE s ok w19 A
A 1R16A] A FE 9 Feh= W 2 g dAIS
ot o] & 5 olsfish] o @AY Begh #o] U=
32 $H37] ol Aol JeA| T2 oAkiE M=k
HollA ofal =S Elst7] Hfal, =7 A th Al Wi
Qe HHE =21 59 g2 Fal7} 7hs e duiel FEelA o
A 107 ellA| R 2ALE AAlsEdT), s zAME IS 2
7= &k ola=s} = FAo A gelsto] £3)F
8-S +4 - Hastort.
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ol SJ3} olFoizlon, i A4 ol el cpel =
A, Apze] v ngst oy, Aol 83 7bsA, 2
FF AP S AT el o) ek A RES e
F A AEE AP0 2 ARE 02 A
S B2 Apuzge] vge] ofs) AgEIglom, Aes
A ARk 3 ZAAE B 208 elolglor, Az
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1) =21E<¢F=F(Geriatric Anxiety Inventory)
GAIR= Pachana “5(2007) ol &J3l] 2173=<lout A7+
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AE 71 221 5 thekst At Qle eole- uido g ol
Bobg A5t} 7dhE = oo}, 7)ol 60Edte g

T5 Belo] =55 ofn|gitt, =79 AlE|ee A FA
=9lollA= Cronbach's a7} 910]%). o0 HXAEAE 711
E2loME 930|900}, =7-2] Bl = 7l FA] Goldberg
Anxiety and Depression Scale (r=,57, p<.001), State-Trait
Anxiety Inventory (r=-.44, p<.001), 18]aL Beck Anxiety
Inventory (r=.63, p<.001)2}e] SAJEFF = ol J-2]u]gh
HAS HoAFTE. B3k /iERA] 2ol DSMAIV A7 &
HEQPE) EAES 11502 3131E ull, So]%= 84.0%, W3t

= 75.0%% Yepgdrh(Pachana et al., 2007).

2) =11 B9 =7 (Goldberg's Short Screening Scale
for Anxiety)

Goldberg, Bridges, Duncan-Jones®} Grayson (1988)
o] 7|3t o] RAE(el=17, ol L=07) Bt SA=TE
T/ 4T F573 SRS Gt T ovFew 74
Ak, Ao o] =25 Eto] 55 9v|gitt. Lim
5(2001)0] g=gho 2 AE 9 s Astalen, &
3 548 BEgo g shE DSMIV A7|Fo g pizte
82.0%, S0l 94 4% = HarE|ir},

2

5. XteE4

39 A2 E SPSS/WIN 19.0 Z& T L o]-ga}o] F-A
shoict. A ehdate] dutbA B4 Aer SAR 248
ot =79 AEe AT A3l FHATE o] 83 2ARAE
A} AAPEE ARR8E 0 1, S Cronbach's a AlGE A&
sho] WA daAAdS elsk et AARAIA AP oX = =815
QT Ao} SHATEE ol 3l AF =S et e
], =Rl EQM=T SR A8 A7 (Marquez-Gonzalez

et al,, 2012)9llA 2] 57 7]&2] cognitive symptom, arousal

symptom, somatic symptom 37}A| 2 HEsle] EA1519)
o} B0 BYE A5E sl EAREES Ao

™, AP A7 (Lim et al,, 2001 B3 E=7} ASH F=H
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thdAke] E2g2 TRy Zth(Table 1). 24| th A} 2367
T ool 149702 63.1%%1 2.1, 70th7E 1007 (42.4
0008 7P & vlE-E AR 54.7%2] =910] 71 &
FeloIglen], F5e} FASh= B9 4830300 73.7%2]
=Qlo] =A] Aol A7} el AT lglon, Fa
B 71502l 397t 54.2%2 7P wokeh gL 31.8%7)
&% Folgler] 7} thE o= 247 11.0%, 127%%
AAB L Aet. AL 82207 glrka SEat AL, 7
Al s B Yol 2L S th At 50% o) o]
et FHA AdEE 3 Ho R R AH(71.6%)
7} 2V SHA] 0 o SREE A-9-(28.4%) Bk Bgiet A}
3|4 s ofrol thgh AZelli= 80% olde] gt ‘i

1=}
=
A ggfrta =7y 1 -$3sh ot

N

N
ron

b= QIS0 MEE

EQIERIET | tigh ZAARAAAL AlEe A vhat 2
CH(Table 2). Paired t-test A} 28 7AAL} 2575 ZAA ] H
oJgk zpo]7} HolA] grot ZA3 A& o= Q13 7L Aol
ztol7} §hie Ao = vhalRict. 5t T AL Tke] Addo] 77~
802 VRt 55 1o d dA#dE A5she Cron-
bach's = AA| =o] 739 885 YEREO ™, cognitive
symptom-g B AFo||x:= 81, arousal symptomS B &

oM .70, somatic symptom2 B EaoME 64300t

w
rol

PRI LIS Q=T EtEE

1) A e} = (Criterion Validity)

ZAJEFFE(concurrent validity) 252 98] =218t

L= R85
Toh ZER O Bk eTole] AaAlS e Ak
U ZtH(Table 3). TEW EMIE e} HA) 3

o] ABAGE 1=.694 (p<.00DZ FHFAHE B,
cognitive symptom¥=r=.633 (p <.001), arousal symp-
tomI= 1=.589 (p<.001), somatic symptomI+= r= 647
(p<.001)0]%Ac}.

2) 97 % @ E-o|E(Sensitivity and Specificity)



st=m
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 (36.0)
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 (24.6)
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

ol
o}et A
BT F7

L
R

Aol WhE =S} ol =g A,
%, Bl =7} 64.4% 2 LhEhgta, AEigo] 7

RIZHE} 842

QP ol ke Rz,
o}t ZT(Table 4). & 7oA
G A5 57 e JlEo s BMshark

Aol 69 B
Q]
=

Solz

AE=E v

= Fona

L QIZOtE TK-GAN| A2} EtEte

8% RIZET} 78.9%, Sol=rt 73.1%= vErstth A
0] 891 739 NZ=7} 69.7%, Eo]=7} 81 3% LFERSITH

g A8 votsto] Hekel ARE3L7] 9181 ROC A
BE 243 Aak(Figure 1)& thE3 2Tt ROC 7 HA
Area under the ROC #Hi= 0.8280]3L 95% 12|77+
0.772~0.884% 0,52 ¥l omg BAHo g &9
B}, pat < 0012 frefsles, B A7 aste] ROC A1
t BARLE FosHl Igd e g 7HA7) e HARR U
1337 =

e
=
=

rr

=110 S7HR °]3H L—_J.J A
S A7 BAslaL 1%
3l kst Aels A7t BL—_rLE]-‘E .:_?J Eebgol o
S7Fska 9ok, wEhA, B 9= Pachana 5(2007)0l 2]3]
g =20 diidAlelAl At JAEAe] EA(Psycho-
metric properties)©] ¥HFHE Q18T (Geriatric Anxi-
ety Inventory) o] g =)o} EfEhe & A%ah 3
lolIAl 28 7Fs3AIE E]1st7] 913 2 o= AP =
GAIE= Pachana 5(2007)¢l 2J8f] 25 7letd o] %, 2|
AR A2 =01 o B AFQ1u )l ERtETo] AlE =
o} el =7t A9 vl 9lem(Marquez-Gonzalez et al,,
2012), Golo 2= QYA =S vIRsho AN, -
<, B v Fad A28 7 =) didAE el disl =
olEet=T9] Eld3l 9t (Boddice, Pachana, & Byrne,
2008; Cheung, 2007; Cheung et al,, 2012; Diefenbach,
Tolin, Meunier, & Gilliam, 2009)7} o]Fo]d o2 1 &
& 7FsAle Sejso] 71 9188 o 4 9leh
B Aol £7e) AR 9L g8 BAARRY
B8 A WS AT = AL =T E

WA 0 2 LS 1] of = A FAF A2 A2 5 9
E7boll BAE A0 ZAETTH A Z ATEACH 9
Aoz 24¢ ek $HavH FUsA et o] 4
Aolch. 2, e ABE AR AREFol Tl Hlﬂs}oq A1)
8 345 W0 WMo At 4% ASA T A
Yol o8 2518 elche A 9] 1elolok 2
o} Jeih AAlE AR ThE AR eI A uhe-e

ohFet Aol o8l thEA ek = JlomR, dukHog
ZFBATTE 19 7S AE A7 Sl B, o]+ =
2 HAAS AAEH Eth(Nunnally & Bernstein, 1994).
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Table 2. Test-retest Reliability of Korean Geriatric Anxiety Inventory (N=236)

Variables Bascline 2 weeks t P r Cronbach's a
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 79 .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

it et Sen?;/t;)vity Spe((toi/t(')i)city Positive prif/ioi)ctive value Negative prg/zl)ictive value
0 100.0 0.0 n/a 67.8
1 97.4 16.9 35.7 93.1
2 96.1 33.8 40.8 94.7
3 94.7 43.8 444 94.6
4 94.7 46.9 459 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 03.9 85.0
9 03.2 81.9 623 82.4
10 57.9 87.5 08.8 81.4
11 50.0 90.6 717 79.2
12 395 925 71.4 760.3
13 329 94 4 73.5 74.8
14 27.6 97.5 84.0 73.9
15 21.1 97.5 80.0 72.2
16 158 100.0 100.0 71.4
17 10.5 100.0 100.0 70.2
18 79 100.0 100.0 69.6
19 6.6 100.0 100.0 69.3
20 3.9 100.0 100.0 687
80  Korean Society of Muscle and Joint Health
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Figure 1. Receiver operating characteristic analysis: Korean 20-item Geriatric Anxiety Inventory.

74/\} ANAAPHL gkl 71 = Qlste] 2lg]=r} F)
2= b o] Ql7)= dhAuk AP o] wl- 7ickairh=
o] o % QI3 =7 N AlEw Aol Wol AR-H AL lrt
(Lee et al., 2009).
0|2 ZAR, B AT A3 K-GAIY] AA| 32 & H5E2
# 240 AR Aol W B AU 2 Al 2

o] A] ekgkom, = HAL I AT 8628 YERLY 14 7}
749] vk 2ol =310l B el thig AF e AT

ATkl & 5 gk, T3 F A ofugt 2053 379
cognitive symptom, arousal symptom, somatic symptom
of afslo 2 Tato] 24 24zte] ARA S Phw B
T .77 oPFo 2 e o 24 AF| =7t S EH Aok o}

2, A% 452 9l U4 LAl et o)
Hlgalolet FU /IIE 2Ae7) A ofe] B Lol
SHUEEC] It dB/AE FAlsTHE e AlEls A
SHOEH o AlFE ArEsto] sk Aot & A2
7} K-GAI9] Cronbach's a A4+ AASE 2859 49
8801031, 3709 314 85 F somatic symptom2] Zko] 7}
72 3k 645 UERATE. ol A7atel wEt B0l o
EAN B a AF7E 5 ool Alg Aol kil & = Q)
© 22 (Nunnally & Bernstein, 1994), 9JA] & A5 43}9]
*E B3 K-GAL A eE ASEUTL 8 5 A

Pachana 29 9J3f] x=el8et=F 72 FA] Cronbach's
azZk& 910]9)aL(Pachana et al,, 2007), o]%& 2#|Q13 GAI
9] A 3= Cronbach's a 7
arousal symptom, somatic symptom ZtZ}2] Cronbach's
o Alg= 89, .71, 728 YERITHMArquez-Gonzilez et al.,
2012). o5 2 & A7 gEG A Ao v w7 v
‘7&71% 0}93.‘1‘4 £ K-GAI =79] Alge ATl g
8 2= it}

515 stEe =77 SR EE S ¢
JEA gk do g, B AFolxl= B
33} AollA R S] ARS-E AL Qe EARYE T AR
SE vt EARIES NEA Nt =7 947‘4

= .91, cognitive symptom,

FA Abolofl =2 AAAAE YeEI=AE A5 Bl ®
A NEA Mg =39} 9 FA 9] 2AXE 2L AV

o] ZAsto] AAsH= FA B EsL F2 o] 4H SilE}(Lee
et al,, 2009). TAEZEE AT w) FBAT=
7R 2 PAE ] G2 A A e %1 } g
stEe o HE79 vhe WS S & The S I
< Ak A olek(Park, 2005).

£ AToME GHEAR Fa FuEHE BRIeTE A
B, o] =7 A 23 } 231 G717} Bolst
™ Lim 5(2001)¢]] &J3} o]n] g3t Belte 2 2= =9} e
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Tt ASE F Aol A AAs]ellx] Fo] o] &-EaL g17]
wRzo| et £ K-GAI 9 =W EQteTe}e] ﬂxﬂﬂﬂ
%X‘;l ABAG rFEL 694 (p<.001), LE|2L 37} 819 H=

589 (p<.001) oo Yepto g olF 371
?«] S EE ASHATL & 7 St

Pachana $(2007)¢] GAI 7i¥t GA] & 917 K-GAIL2] ¢
2 719} Y3 Goldberg Anxiety and Depression Scale
ST5 ARgSte] AT E Fekddedl, A daAS
e 57 (p<.00D)ZE, B A7 K-GAIQ] AAAF gho] &
o =7 UebsaS & 5 it 3, GAL 7RE 7ol =
State-Trait Anxiety Inventory9} Beck Anxiety Inventory
ol AAAIFE AR Qo (Pachana et al,, 2007), 2 A

_g
&!

TolME A7 Ao Ao <l Z7é—°- 314 st
wela] o]+ B ATt Ao g7 F3 oA Tkt €]
A AR S AZ3F| B2 Alolksl= nlo|t},

T OE AR e 2= /Y =7 BT Al slol &4
F= 9oz BE P =Y HEEF =S I 48t
73571 AebAR_IE], 2 AFteld= olEgh WRe] B =
Pl Algke] At & AFolM YEEIT =S BA
7189 A wel el wrt A3 E 7o) =
NA A8k =T =IERIETE AlEe
53k B2 01907 wfiZel 7] AFAA dA
ek, 2 H2 =0 Bl gk
2 A7 Ao oJehH(Lee & Shin, 2013), tjFE HAd &
79 FF3PE 52 B9 HEEIEE AASHA] @t 9lo
B39 7 o] AR s o] A3 S tish= A
|2bd 2314 A}o] Fofl ofaf] =7 A8 Al aLefsfiof & HaE
1 9= 745 1Y =72 stelzte 83| 2715 A
sh= Zlo] vighAsirtaL AljkstaL Jlrt, 1B ' 39 =915

S oY Fli‘ S,‘l
o o\

T
(2 r\o

ﬂﬂiﬁ<%
o

B

X 2 4 g
t
il
Y,
m

iz
o2

A &

L.

rir
N

o

o

l

Hdow o7 dh=the BEst A7 3 Aol 1Y - oW
o IS B3l W8 BT = 248l & AL Aljtetarat 5}‘4
=3 Bl = A5 A —_rLHE}‘%}E(construct Vahdlty) =

7] Sl -2 98 QA 5
A AR e ol HEEH L¢7} 771} 7—“.5:_ 0]*‘94
FAWGo|H At HEE o] Folof k= A8 8 (Kang,
Han, Kim, & Jhun, 2005)oll Z33}A] ghol 3 234
ot} QREAE AMSE = glSlt WA K-GAL =79
EH3EE AFsh7] flgt =2 o s, B dFdxe =
=1 Bole Pyt M AT (Lim et al., 2001)olA] d+291
kel el B r]E A (cut point)o] JoB R
249 A& ekl

2 A7AAE T8l d=edolA A8 s e
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ol& Fu =RlellAl 283l Bzt ek girt. B Atellx] L
3 A PEQl FEW T Bote o] 4 Aebd S A4 RS &
A= 57L 7)o 7 BAstr). o] =7} Lim S(2001) 9]
o] AE| =9} BH3 =Tt S| ot 5 Aol
A= AT A Bolzato] QiR o2 shxlal ALt Al
=9 B3 ot A9 o v =75 ARSsto] e S
A& d o= 9rkal Alg At

7P AAEg AAE 7] Q3 o R B ATeMs
Youden index®] maximum #S Zte= AS stk
(Schisterman, Perkins, Liu, & Bondell, 2005). o] 74-¢-
e} Boleg Ut 7t Follx Hagte] o Adds
Aelsh= Zlo|H, K- GAT 723 730 0] 2183k A o

o

2
)’T,I.N
—'\1_

shIgelT}. wE WRHEs Soler} BF 58 4

BE T HEE o JRuA} glo] B $U5E 5

ol Z7}aha Rk 2hade) AERlke] A 9ol 5

ol Hrhe WS ol BEAS 95k Zlo] B (Lim
e olejd

etal, 2001)8}\:}3’. é}ﬁbﬂl, B o] Ak 74

AvbAQl B9 %‘oﬁ—% Adshs AddS odo= ok ¢ vl
%ﬁiﬁ‘r 2 A543 K-GAI ¢
3k o391 (Pachana et al., 2007) ¢

o] UubAQl Bebgel A A 9 Hrh= wgkort
COPDE &2l gl= =018 e s WIRE 85 7%, 5ol
78.0%0 2 AhA-S 37 0 2 3l Cheung 5(2012)¢] A2
FHrhE E=A| Vel 2 A7 Ade A dTEate] A
A Aol =91 tdAke] 17 el o] Afolof| WhE Zlo = Al
Zheled], BlaA] A73e kRlo] F tidAd 2 Aot

Pachana $(2007)¢] 7= Aol zjo|7p AW
COPD x91 A= tjAte 2 3 Cheung $5(2012) 9] 94
dr= Aol B o WA Uelhs7] wlZeltt. o5 53l
& 5 Ao 1A Tollx 9} FAftolA] =l ERtET A
Ao Zpol7t Q& 7Fs3S aregiehd th Ak Zﬂ 3 ol A
ek eQlEet WiYES 78 F vt glon, 5 Sl
M 2733 =Qloll X Saltol o] 2717hA] thgFst el
O] :01E O B dho] Rl ERIETO] BV E AERIT
497} glekar £},

g AS gotsto] xldke] ARE8l7] Hate] EAlgh
ROC 7A1B% FAA R foalA YehlER & K-GAI =
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