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wFIE= A AAE AR, B Sougg= 2022 d 7)F =
Q9] 17.5%7F 65 Al o]Xelw, 2025 W& 20.6%° =3}
AR YT Ao qFHa vt o= fEvhet Hrp Sk
AR AFEAY Fa =7k mlasls W FeEl gle]l wE
SEo|th(F A, 2022). oldl AT 3ol tfFate] w2l AXS
oqw s #eld Aol I EAe =7t AA A FEs A4
T AE T8 Apetelth.

AABAZ|Foll M= A S ofd A WAS "o, =219
W24 5= (intrinsic capacity)¥ 7154 5= (functional capacity)=
FAskE W FJFee 04 wsh(Healthy Ageing) $419 9
A4S FAsL UUHWHO, 2017). =3t wel a4 S2o
Aok, of 2] 2E# 2z FHops A= AEI)l =4 (frailty) 7} 28 gt
wao gig FAAR] Fee w3 wet oFety, =23 AEi7E
A&HH Z4F Ao gk 93] oAl U 5 ofstE olod
T AT A FBHoR VEsE 540t

Fried 5ol A& sllxo], =4 H AZHE HA ofsty =
S0l o, A 27 A7 T8kt (Fried et al., 2001). 53
= =902 oY " Als & A% ofstE ARl wig- FHoFsto,
olg|gt ~EY AV WHREWH A ARl Aol HAEiE whx]7] o
ofof] Zoff A o] Hol, =43 =0 w4 WA o] =& =Us
Z7loll AsAor A¥sta Mdets Aol g Feido] AxEH
AT

wao] g 7] RS F2 AAA, AYEgA i FF5E
URoH, HIZo= ABAA, AR w=H7bA g 23EF RdS
Ao 72 Hsl= FA4tF (R, Gobbens, Luijkx, Wijnen-Sponselee, &

%
Schols, 2010). ad HEdojx= AW T AAAHA Ql¥ur ojye},
QlALs A a1, 1A AEld a9l IAHH 82 T2 =49
ek a2 AT @e=s] AAF 759 At oy, tRekdt
5 =
1 Ad 2T
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A 27 AP 1F
A 1A =29 ogo] 89 A L o2 nd

1. =419 73

Nk

ogd =y

MR Aol A, wde =32 skl dAAQ] d¥]E(reserve)
2 7)ol AstEal, o2 IE  dAdAZelA  wdAsteE theFg
2EY 2o At o] "ojA= FHokd AHE Yndt(Xue,
2011). =&l g FAA Adole= vgstAl AAES fa, A
AAA SR FEAoE AEEHE A7t ds] SHYA= FUu
ady diAdes2 AAdGAl(robust)  ©F  Aell(disability)  ARolell
AA = GAE ousitteE Mde FFE2 Ak AZPE =219
w255 T (frailty syndrome)S Al W A2 (pre-frail) MEHE
AX =4 Al ol2A Hal, o ofstE= Fe A el Aol
w2 Al gkl Al Aol th(Van Kan et al., 2008).
715 9]

%
N

ggse] A1E BRSO A mde] A% A
2 4

sl #7128y Gobbens 52,

ol et T WAL QIzke] AHAAH 2hel AAH 248F EHoR

e olfge] SA, ARe Bed RRe) g olge EAlghe

A A A

R

el S ofyel, AR Ao A A = 7hA] FET

=2 2H (Integral model of frailty)= AAISFTE 3d HE-S =3
S WA F A AFAAAE B®H A a9l A 84,
AW T Aol Bl wE =4 AA 8ls A AANEATE 54l
Utk o= MEA AW SAE do] A FAY $dA AS S
Aol o] a4 ooE Wxstal glom, 1S T drol
sl AEZE obuzl, AIAA, AHAH, AR A ow btk AHYSE
At AAEAZITe A4 Jiddl e B 2 5o (WHO, 2020)
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- 88 Decling in « rutriion
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19 1 Integral conceptual model of frailty (Gobbens et al, 2010)

2. 2ol g9 A & oled =g

o] 7 o]&(Health Care Utilization)= 7l<lo] 71744 o] A& A=
et A A4S, 17 dHdd gig BERE d= A &
ZEA AL BALgRAA el MEAE o]&sh=
olmol& 7 ool 4 7|ZF AREF AH]=] ¢, ] s
A Fol AARE AMu2E o]&3 AREAY HE T FHHE
SR, FE gRAMPE ¥ AT HeolH Ee AT
T Aol AE2AF 5o AEYE 3 ¥ (Carrasquillo, 2013).

[e)
ROl &2 e a]le] ¥ e Aow dyA dew, ofF
‘I .

Adste giEAe o4 EdEEE AU PdwEIP(Andersen
behavior ModeD®] it} A& PFEFL 714, a8, Al 5
sHow Hske AATA =Y Tl HE, AAA 2l d3dEol
H WA AA] v X &= &5 A3y BHE o508 w3 B gi4o=
AW Qo] #E Aol dE &I ATEHIIFH, 2008)
MNEE WG o5 AH] 2 o] §o] WA= o|FE o|dfstil s T
gRAIAESs FEY F A= A FHS 98 1960 du F A=
TREAT. 7] BEES 9RolgY WS TS WA
Aetglont Hak Uil d9®m Awiele 22 dbdeigla, oy
Hl 3 A8 &8 449U, 27 B 7S Ee 0 W
570l

6

Hssle] 49l a<l(predisposing character1st1c‘i 7]—‘”.
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Health Status
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OUTCOMES

i

Personal
Health
Practices
Use of
Health
Services

HEALTH
BEHAVIOR

-

Resources

-

A5 A} (Andersen, 1995).
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ENVIRONMENT
S

Health Care
Environment

System
External

19 2 Andersen behavior model- Phase 4 (Andersen, 1995)
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Ao 2% Cardiovascular Health Study (CHS) criteria ¢} Frailty
Index 7} Ut} (Satake & Arai, 2020). WA CHS criteria (2% Fried
frailty index, FFDE x=3]9 %7] 7§13 29SS A A3 Fried 59
phenotype model o TA3}e], (1) oJ%E3stA] ¥ AT #HA, (2) I =,
(3) %ok, (4) AALs As), (5) HYHE At & 5 7] FE Fol
3 7HA o]l sidd W &' @7ket} (Fried et al, 2001). CHS
criteria © T2 AAA w=HE AHostay Pt o {FEIta
Hrixo] da AlgEa k. o3 o2 Mitnitski ¢ Rockwood 5©]
WSk Frailty index + A7 2 =9 A<y #4H9 35 5 w449
Aol vFTE ol&ste ZTolth. FHA 30 7 ol FEES ARE
Ae dWAstL o, 0-1 Aleld A= 7l A7t 55 5
wae] Axrb Asthar REr} (Mitnitski, Mogilner, & Rockwood,
200D). 1A, AAA Tlsol wig #H7F FE2FA EFete] ®Hu
FEAQ H7F Wolgte 5ol Adv. 1 W= A gUte] F&
AF2-5 = FRAIL scale (Morley, Malmstrom, & Miller, 2012), AA14,
Absld w2 E xdele H7ME 4+ 9+ Edmonton Frail Scale
(Rolfson, Majumdar, Tsuyuki, Tahir, & Rockwood, 2006), Tilburg
Frailty Indicator (R. J. Gobbens, Schols, & van Assen, 2017) 5 ©]
ARE-E AL QT

9] %Hg%% AWG AW /1EL AFPEA
= 7

i)

_1

=

w2} ¥ 940}04 Choi %—9‘ Fried frailty index & AF&3}e] %] A}3] o]
{5,«8}-_— 65 Al o] =& o g w7t 99 A5 FREsivh
a2 68 glolgt 5 A Aldst 6 A ATl A HA 4.9%00 A

HAa 27 3%9] 5:5“4 THES B3P, d =49 H-F 34.6%A4
50.9%¢] E¥E Bt} (Choi, Ahn, Kim, & Won, 2015). AlA%

Wk ooty FAA, ARSI a7 LEetE =75 AR s
2 AR =4 F18 oAF7F b= F7FE Ak Roppolo
267 v o] A 9AL3] AT =1 Ao =2 CHS criteria 2 Tilburg
Frailty Indicator (TFD) % 7FA =5 ARESt] =4 oFE
gttt 1 Ad, AAH Fd9wS a1EF CHS criteria =
Frtelgd S wE 12.7%9 w=92o] wtta yEhgton, thd A

PP TFE TFL & o] 889 v =2 fF8E0] 44.6% 2.

off o of
fo do 12 :



Mad e ARWA AT, A5 AG o
3l o

ool F o= ZbzE AFdo] @l (Roppolo, Mulasso, Gobbens,

Mosso, & Rabaglietti, 2015). Collard 5 65 A o] A X HAt3] A+
=20 i AFE ol&ste] AAA FdnF 9 wEREA S Aldslth
w4 fFHEY AA A3 FAX= 10.7%2 AEHJEd, AAH
=2 AgEls wWE 9.9%9 v, FAlA, A A = E X3S
X4 w45 Ve 3 HAF 13.6%% lEO}WE}(CoHard Boter,
Schoevers, & Oude Voshaar, 2012). 50 Al o] =915 tido= o

e AAY Beud 2 ey dFe s A4
X2 wmaoM= 24%0] 2% F4 FHES B
n 2 7A 2 Al A A godak Pk A

Aol mle w2 fFHEC] E=EHe

2021).

% 401]/\1'1: 12%,
}

Gl wel WA= 7.8%4F
T zpolE HQTE 2008 W =RIAE|ZANE o] 83 Lee 9
Ao A= Fried phenotype criteria & AREsl] w4 oF =
HrbskR AL, 7.8%° =4 FHEH 504%9 Axd FHES
HashglthLee et al, 2014). 24L& F2 2014 d =9l e 2Alel A
K-FRAIL scale & AM&3sISlS o,
Awao] sjgriar Frste], ko] Aol H]OH H 4 =& FHES
Hasit (24E, H29, 294, A9d, & AdE, 2017). K-
FRAIL scale & AR&SH = t&
AoR HFrFE A, 2 tdAtel Al CHS criteria & A3}
17%H.t} =94t (Jung et al., 2016). o] AAA o m ofufdt
ETE AMEEEAC w3 fHEel dE2A HrhdEd, =
Ao A =2 AFEH K-FRAIL scale & CHS criteria ©
FHES Haske Aol v & 4 vk

AAA g 9 AHAA ALFA wHE xIsle] GFHES =3
Ul Ads) Age vy AT Jung 52 2005 W 9 oA 2006

9 7HA AlgE agstdald ALY V| EAROA =4 FHES
gttt AT AV E, A, dFEH T EFsks KLoSHA
frailty index (KFDE 7f@ele], 7]&9] AAA =2 7 =420 CHS

=
)

9 "-:r'\-\. ! _'\-\.I:I_ 1_-li



criteria 9} HlueRq Yy, 1 A3} CHS criteria & AF83 4% 13.2%,
KFI & AM&8 49 15.6%9 =Qlo] w=ag z1ox 37tH ATt (Jung
et al., 2014). Park o] A7 Ao wele fatow 5 79 FEO
ol-gate] AMs|H A E HIIEle wl, A 20.5%7F AFE A w4
AHel = ez yEiwy. e diddtoA CHS criteria &
ARl E Wl 16.4%9 AAA =4 fFHEC] glHo, AAA
eafel Hsl ARSI A w4 FHEo] By & o= yEwt (Park
et al., 2019).

N

=2 FHacle gt dAqtE OgiFE dd ey w29}
Ao ek A7 w2 FollA JAFAEEH FAW Qe
E Ao &84 Rad A$-7F 2ttt Pengpid ¢ Peltzer =&

o
o

=R1e oo m g AFolA  aH,
Qcle]l w24 AEet wHol Una
1 135 tH(Pengpid & Peltzer, 2019). He 59 &5 W =3 &
st AAA THIF AFNAE ¥, oA w=QldlA =3 o]
FolA = oz yelgtt (He et al, 2019). ©] ¥ dFelAE 5
(G. Kojima, Taniguchi, Kitamura, & Fujiwara, 2020), &2 A£5 5+
(Aravantinou—Karlatou et al., 2022), #3t#(Hoogendijk et al., 2014;
Szanton, Seplaki, Thorpe, Allen, & Fried, 2010), 18]a A}3]4
FHed 2 39 (Amieva et al., 2022; Davies, Maharani, Chandola,
Todd, & Pendleton, 2021) 5& =2]9 #&ls A A3 ehs Qo
RIS S ol=

Amieva & =7 o, Ay 9 T, A epe] &k, 3t AR
T WF A H AUt &F Fok, fhol dig w5 B SAY 5=
xghek 28 ) FES XIS ARE T AHEA FJAFdES Hrbeta
oje} &9t AWRAFES WASIAT. Yo 27 dzte] IAZE F4
#E A, AFH FHFAdo] EL oA x=27F HAE fFo]
3.90 =& Ao w HEAEATHAmIieva et al., 2022). ¥HH = +=91S
go= g Gale 59 AToA= 5A oAF, 75, A9k <+,
A FAe 55 FI AFA "s Hrtekgla, Wt 4-6 dike

10 *—'! “,_ 1_]| &1



FA BF I w9k ARSA aido] =4 A S FolAe &
Ao g BEAHGale, Westbury, & Cooper, 2017). ¥ Fd3t
FASTES Qo RE 3 &5 dAgdAe 8 d7bA F2 A& tHolHE
o]-g3ste] WAL, o] e AREA 1PV w2 AF =47t
e 9J3o] oF 1.3 ol Ao el tH(Davies et al., 2021).

U AT F 2AAE T AN AT AR 8] T A,
A", UFTFE s= =4 FYFd FEFacler gt Y
AT E =4 917 89S 99 JIPE=E vro] 46l Tl
wRlo A= ool A oF 3.3 v, & AFdA oF 1.8 v =34 9o
S7Fek wSge] =2 4g- 0.8 8 fgAseE Ao® Hasglt
e AFolA 2ad =RIRES o ®E A4S "W JATAME EHA
aQl T dEvto]l A4 wldAM =4 WY =5 FVHAIIE HF
229 Aoz FAHAHEA S et al, 2017)

AAA QD kgl digh A= B Gl vls] BagE uprp 7
wor=d, 7 A7 (shii et al., 2022; Kamdem, Seematter-Bagnoud,
Botrugno, & Santos—Eggimann, 2017; H. Kim, Lee, & Lee, 2022; Kuo
& Lee, 2022; Tanaka et al., 2018), 21 &, 2A}F A 2 YN, Kim
et al., 2023; Martone et al., 2013; Rodriguez—Mafias et al., 2021;
Ward et al., 2020), A& A3} (Hou, Liu, & Zhang, 2022; Ripa, Schipa,
Rizzo, Sollazzi, & Aceto, 2023; Swenor, Lee, Tian, Varadaraj, &
Bandeen-Roche, 2020), @¢% (Tian, Almeida, Jayakody, & Ford,
2021), #AwrHQl 7t A3t (Somekawa et al, 2017), TeFA|
=8 (Arauna et al., 2020; Yuki et al., 2018) 5 T3l Q.<lo] Ut}

Tanaka &< 99 65 Al ol =& oz FHHFE A
o, 1784 adls HAZ o]Fd= Ao} JfgrE A AF T o]
Astel A 2 4 2 AAA w40 B Eo] Fotls Hilslsl
olg EUZ 3 7 o] 8ol d= A
=4 (Oral frailty) 7} dvkal F7bsilar, 4 =471 = 457 AA A
=ao 9Jdde] 2 # ol Frtet
2018). =1 ol Ishii 5% X7l e ¥ =A& dido=m Az
2k, Akl E6, YA ARR AR 59 8 ) R HUME 7 =4

Sk

8
A =9} Frailty Screening Index(FSI) 2 =A3F 4] Alolo)] AA] o]

—+
o
g
(i
e/

o

il

11 "-:l:" I 'kl-.| E 1_-li [= 5



noew, =i Axrt AL F5 1 9 = =2

w218tk (shii et al., 2022). L Hrell Efo]gholl Al a5l Ao A=

S8 At v w=RlelA 7 w2 EukE A AAA

o] o 3 vl HE Aow HIEFIL(Kuo & Lee, 2022),

29 Aol M= A GAEE] AT Ak w=RldlN T TS, A

A3t So] d= ¢ Fried's phenotype o2 H7F3 w29
°

%
Ao w A3 tHKamdem et al., 2017). =4

.

o
5

> fr

4 2 n o
Lo o BeooY d oox i do B
il

o

aly ©
—
g o
=
Hir
¢

TR G dHolHE 7o m X5 AR Ao} Jf,
2913} Frailty phenotype ¥} Frailty index + 7}A
7hek w2l ot AHAdE HIeE AFTF AT Q15+
eN
=2

WoAoh S FA HF e e wa fus

Mo 1@ o X
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Yo ne
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rir
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[-40

ol

X

O
n

daf A=, Martone s°] olxel Hst4 IAE
A8 Asket AHEF 5 5o AV &F 7l As ¥ &
Y #1F 89S Tl we =49 9IS =oA "o
S AAE vE dAqTt (Martone et al., 2013). AA ©lo] gl A]
BHE Hrbetes matmbed oghe] o]z UAAIRE FF AdEITE
= w29 o] oF 1.2 wjolA 2.7 wj7A] FHobA& Ho
1139 tHRodriguez—Mafias et al., 2021; Wei, Nyunt, Gao, Wee,
Ng, 2017). A& 2AF A3 #Adste] Ward 59 AToA= 2
Aol AekE FAstL Y= wollA =4 FHo] o 0.47 ¥ He Ao=

A5t Ward et al., 2020). = =91& ti¥doRm w=HIAITE

o o2 32
o
&
x8
>~
2
iy

ol 0% of mx

i

oM o ax b
"

| T
ARE BA3 AFfdAME Fho] JFAH HAEd A HALE F3
gold Alzbsl 9 Ax7 e A A I ol HlE] =4 A
93o] oF 421 Z7tsleE Aoz FOlH AN, Kim et al., 2023).
AEY HE Fo @AVE Astel =29 AR E oY AFE

=
ol RaEdnh v=e] A 93t 2=l National Health and
Nutrition Examination Survey(NHANES) ¢} Women’'s Health and
Aging Studies (WHAS) & #A413t gt AFolx= Yol & E Q3%
A Ads 3 BB ok AlE At e =<lolA =4
ol o 2uj~3.7 9] =gkom, 3d Ul AMEL =4 WA AT =3
3.5 Hj EolX= AyE L HSwenor et al., 2020). T4

oL

© %

q
O

12 "-:l:" I 'kl-.|- 1_-li [= 5



g A= Al A5kt = AF oF 1.5~1.8
thar B3 31 (Hou et al., 2022), AAA 3
°F 2.1 w9 9 9% AF
t 2023). 48 Astel AHINAME FAFSE A A
wdnz 9 oHEeEHRA AT7E A=, 50 Al oldEs tidem @
15 79 ## AFE A A3 dHo] = A5 o 1.6~1.9 =
w4 9glo] Assts A3E HSt(Tian et al., 2021). =] A+
FollM = AlEY x2efe] ABAPE FAoE & AFE WA &%,
Aol A FHo] A= w=Rlo] AF A =] f]Fo] oF

2.2¥ ol Bagk A47F A HH(Yoo et al., 2019).
B30l ES AHHoRE HEshe thofAl 589 wo] g
Al #HF A= FEs] Hamo] grh giFd ATelA 5 A
%! oFA] H& FEHiE sl

oy =

DU

¥

re
-
K3
X
i
B!
3.
D
(@
(@)
3.
=t
@
ol
Q
i

Ud B7he 129} thepA] Bg Abolo]
AR guuAst gen wd §9 A9 15
)

| oF 5744 e A3E HATHYuki et al., 2018).

A, AlgA ellors ¥ =Aote #HAAPSE Hag
AFEo] g4 AT (Borges et al., 2021; Oyon et al., 2022; Soysal
et al., 2017; Wu, Lee, Chang, Wu, & Wang, 2020). 7L Bl %= & &
(Pengpid & Peltzer, 2019; Sha, Xu, & Chen, 2020; X. Zhao & Si,
2021), 91*]7]s A3} (Han, Lee, & Kim, 2014; Pengpid & Peltzer,
2019) 5= =49 XA A BHEedlel Aoew HuEdn.

o G wigd AFe ogFgk w7hellA
4 HJ7F el wE AL s oFke
]

vl =

AFol= Ao Fo] w9 S Folv HAWHH < WA=
Ad3E ZAHE JeRlltl. Borges §9 AT E =293 9o
st 35S ddez Fo9¢35 d ofF 9 GDS =& PHQ-
9 °o® HIE & S =499 A4S st 1 A
FoeS Ay 5 A BEF =4AEHAA E Frailty Index &
golat w49 93S gAE 60%7HA AsA7|E AR UE
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& Sl A Afols dubAdd AYGALE] AT wRlAE ki
Agel 30 W o] w2 Ao® HuHI|E o™ (Oyon et al,
AV ez o AFedA =
Fo1EJqtHWu et al, 2020). AAZH

%

TAug 4 e AFdae 250 e kA AEA
=7 AT AL of 3.7 W Asele dom FAegith wg
e Aol =aF wRlolA S&Fo] T Aol o 1.9 i
dee A5t AdE A 2IEHC, I =4 Abo] F I
FaAgol s AS AASI HHSoysal et al., 2017). 4% &%
A AA = Tl 2o e YRS 5HAR dEo=E
o] g dEge BT AFER AT Aok Aol A=
RS =X SHE 49 =4 9ol of 2.3 W SUkshE AoE
H 3R 3 (Pengpid & Peltzer, 2019), oA AlgE AFoA=
RS v wlloA w37t dASEAY ofrste flde] ofF 1.2 uf
deetm, wa FEHrE SAdEA Esta A&E vheA T ofF 1.7 W
Folxtiar #2488 th(Sha et al., 2020).

AA 715 Aol w2o i JdFE+= Han 59 Il A7t
AATE 2008 WA =R1AEH A AE EASIGA, JAA7]E At
U B B w=QlelA of 1.8 i, oA wRlellA of 1.7 Hj =&
o] FolA= Ao R HASFTHHan et al., 2014). 1 ¥1o] w4
#H glomA QAX7Fd gk AFE UFE =43 w=2doA] A v
by 9jg]o]  olx|=  ZAF Zo](Kulmala, Nykinen, Minty, &

Hartikainen, 2014; Petermann—-Rocha et al., 2020) x=4]2] <1X]7]%5 9l
gk g3k tigk A7 FE ol FAT

A ade i dAve oE d9Eol HlE HEad \pt
Aoz AQlom, FA AREE FAAQ] Mg =g Agwith tha
kol 7b A A A4 tidtel= Zimmermann Fo] FHAl
Al A7F AT FH A gk of =, ®al A Foll g
1 AdE AR 45, TE B 89S BRASSS
ol thglk ofFro] Y=
FtHZimmermann, Hansen, &
go= APE, A o]&9 ok,

ARE B FA B4 B

S

riol

o o L

I R (!
op o I g o



2ol w2 Fos AAAAV S HAasStH(Martins et al.,
2021). Ye 9o T3 dAfolMdE FA Ao Avd A H w
A w=2]eke] AHTAES HrMHed, Audow o
[e)

=
1t =
FAZA AFEE =0 =3 WA 9=7} ok 0.65 vf ki, T

ol
B3 Aol =o FAGA AFEE w909 w2 € 9 =7}
0.73 v} AdtHYe, Gao, & Fu, 2018). B & Z3tAdo] w2 7_33*3%
_‘,i/dd q—é o:}?oﬂ/ﬂ},:_ 1 3l x%*sL}Ho] =o Q_ﬂoﬂjﬂ J_ﬁﬂ o ] O—]F
[e)

0.756 W& v Ao w HusAtd(Mitsutake et al., 2021). Mori &
FA A BAA g4 =D ZAA QAo sk 01AS EAFslo] 9]

wmaoke] REAE B, A FA @Al AFsE 45 =
T f1gel oF 115 Wl Srtstal, eAH T #Ael AFshs A
] B 9ol oF 0.97 M= oAl As skt (Mori et al.,

2022).
7I'gol Askd wmQlol AFsh= AW Ao S

Foslelol s aaxE delAm, FE 59 AYarE AAstn
okd whE AAehE A3 ol w9l A AL 2Aek: Qe 4

oS 98] 2R3k @47 AAE gth(Lord, Menz, & Sherrington,
2006; Rubenstein, 1999). Z1ejyt AA= F7 F4olA = AL
Holgdol 7 Ast R w49k oug wedo] fe=Ael dig o)
A= Zrolr 7] oAt A oF5 HA disiAE, wdelA

ol Mu|zo gk HIAol w2 A5 A4 FHol SUbske vHAGuy,
Zhang, & Zeng, 2009), F<Ado] w2 A5 AAA 7]’ Al 9w ol
B AFE Fols Aer HuHAtkX. Zhang et al., 2017). et
olg HIAAH w4 A digh AHAA A4+ E%?ﬂx

=4 #HEgcled dig AdeSds oiiate] WY 89 EE
AFALE e a9l AAA 892 5 @Y 9 9
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4 (N=9819)

[e] = w71
. 2 ) it o4
g T n % n % n %
e =4 3935 | 40.1
S 5884 | 59.9 , . . )
Mean®SD (A) 73.4%+6.5 73.0+6.1 73.7%6.8
o121 65-69 Al 3493 | 35.6 | 1439 | 36.6 | 2054 | 34.9
= 70-79 Al 4372 | 44.5 | 1833 | 46.6 | 2539 | 43.2
80 Al °] 1954 | 19.9 | 663 | 16.8 | 1291 | 21.9
Zstal o]F 4400 | 44.8 | 1099 | 27.9 | 2201 | 37.4
N 2291 | 23.3 | 1004 | 25.5 | 1287 | 21.9
W T .
a3l 2624 | 26.7 | 1449 | 36.8 | 1175 | 20.0
&kl o] 4 504 | 5.1 | 383 | 9.7 | 121 | 2.1
Mean+SD 2702.4+ 2982.8+ 2514.8+
(vH4D) 3975.9 3410.1 4303.2
1000 RE miwk | 2627 | 26.8 | 737 | 18.7 | 1890 | 32.1
C’L{;g? éggg Zﬁ‘i Z}:i 4235 | 43.1 | 1805 | 45.9 | 2430 | 41.3
2888 Zﬁ‘i ;}:i 1764 | 18.0 | 827 | 21.0 | 937 | 15.9
5000 9kl o)A} | 1193 | 12.1 | 566 | 14.4 | 627 | 10.7
- &7 6736 | 68.6 | 3298 | 83.8 | 3438 | 58.4
=7 o5
=7 3083 | 31.4 | 637 | 16.2 | 2446 | 41.6
A 1~23] olat | 226 | 2.3 | 90 2.3 | 136 | 2.3
Nz i@%oﬂ 456 | 4.6 | 217 | 55 | 239 | 4.1
X]Z;]i}o 4 1~2 3] 1575 | 16.0 | 746 | 19.0 | 829 | 14.1
° 13 1922 | 19.6 | 868 | 22.1 | 1054 | 17.9
F 2~33] o)A | 5640 | 57.4 | 2014 | 51.2 | 3626 | 61.6
5744wt
e 9404 | 95.8 | 3816 | 97.0 | 5588 | 95.0
ohebA] B8 —=
o 7H el 415 | 4.2 | 119 | 3.0 | 296 | 5.0
58
e ol A+ 3228 | 32.9 | 1179 | 30.0 | 2049 | 34.8
ol’d 3+ 6591 | 67.1 | 2756 | 70.0 | 3835 | 65.2
o o]} A& 2262 | 23.0 | 870 | 22.1 | 1392 | 23.7
o o) 9le 7557 | 77.0 | 3065 | 77.9 | 4492 | 76.3
Qs o]} A& 3699 | 37.7 | 1369 | 34.8 | 2330 | 39.6
o]} ol gl 6120 | 62.3 | 2566 | 65.2 | 3554 | 60.4
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oW 4 8537 | 86.9 | 3517 | 89.4 | 5020 | 85.3
= o8 1282 | 13.1| 418 | 10.6 | 864 | 14.7
A 6429 | 65.5 | 2881 | 73.2 | 3548 | 60.3
A7 [ QAAASF 94 | 1949 | 19.8 | 628 | 16.0 | 1321 | 22.5
1 4] A 3} 1441 | 14.7 | 426 | 10.8 | 1015 | 17.3
2 392 | 40 | 138 | 35 | 254 | 4.3
AT TE aE 2046 | 20.8 | 729 | 185 | 1317 | 22.4
I 7381 | 75.2 | 3068 | 78.0 | 4313 | 73.3
ey RS 342 | 35 | 137 | 35 | 205 | 35
e 2% 3193 | 32.5 | 1235 | 31.4 | 1958 | 33.3
=2 6284 | 64.0 | 2563 | 65.1 | 3721 | 63.2
EE 963 | 9.8 | 318 | 8.1 | 645 | 11.0

w9l g
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Tw 103 )k | 4133 | 42.1 | 1726 | 43.9 | 2407 | 40.9
o mowate] | =8 10-20 % | 3536 | 36.0 | 1379 | 35.0 | 2157 | 36.7
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Tw 30 o4k | 970 | 9.9 | 376 | 9.6 | 594 | 10.1
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FHES ¥E& Aow YelWr omrviTate] Ay HEE
THEY FHI Aol= gl
3E 5 A 54 E =4 798 99
. aw H] 13 4
n % n %
o 94 (N=3935) 3522 | 89.5 | 413 | 10.5
o4 (N=5884) 4826 | 82.0 | 1058 | 18.0
65-69 Al (N=3493) 3269 | 93.6 | 224 | 6.4
% 70-79 Al (N=4372) 3744 | 85.6 | 628 | 14.4
80 Al ©]”d (N=1954) 1335|68.3| 619 | 31.7
%% o]sf (N=4400) |3382|76.9|1018 | 23.1
Gsaz 38kl (N=2291) 2030 | 88.6 | 261 |11.4
A58 (N=2624) 2457 1 93.6 | 167 | 6.4
gkl o] 4 (N=504) 479 195.0| 25 | 5.0
159 (N=1963) 1513 | 77.1 | 450 | 22.9
279 (N=1969) 1559 | 79.2 | 410 | 20.8
|zt 7 359 (N=1950) 1695 | 86.5 | 264 | 13.5
o 4 %9 (N=1980) 1803 | 91.1| 177 | 8.9
59 (N=1948) 1778 | 91.3| 170 | 8.7
= 7 (N=6736) 5902 | 87.6 | 834 | 12.4
=7 (N=3083) 2446 | 79.3 | 637 | 20.7
21 1~2 3] o]} (N=226) 150 [ 66.4| 76 |33.6
P 0ol 1~2 3] (N=456) | 380 [83.3| 76 |16.7
SRS 4 1~2 3] (N=1575) 1355 | 86.0 | 220 | 14.0
2l T 13 (N=1922) 1640 | 85.3 | 282 | 14.7
T 2~3 3] o]4 (N=5640) |4823|85.5| 817 | 14.5
ota] ¥4 57FA mvk 58 (N=9404) | 8093 |86.1 | 1311 13.9
57H4 o]4F B8 (N=415) | 255 | 61.4| 160 | 38.6
R ol & (N=3228) 2474 | 76.6 | 754 | 23.4
o]’ $l& (N=6591) 5874 89.1| 717 |10.9
. o] & (N=2262) 1611 |71.2| 651 |28.8
o o4 ¢le (N=7557) 6737 ] 89.1] 820 | 10.9
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P o]’ & (N=3699) 2745 | 74.2 | 954 |25.8
o]’ $l& (N=6120) 5603 91.6 | 517 | 8.4
P 47 (N=8537) 7647 | 89.6 | 890 | 10.4
92 (N=1282) 791 | 61.7 | 581 |45.3
4 (N=6429) 5871 (91.3 | 558 | 8.7
A 7] XA 8t o4 (N=1949) 1563 | 80.2 | 386 | 19.8
AA A3} (N=1441) 914 | 63.4| 527 | 36.6
EukS (N=392) 309 | 78.8| 83 |21.2
7?‘;?‘ HE (N=2046) 1645 | 80.4 | 401 | 19.6
o gk (N=7381) 6394 | 86.6 | 987 | 13.4
N Euks (N=342) 260 | 76.0| 82 |24.0
A HE (N=3193) 2672 | 83.7| 521 | 16.3
o nhE (N=6284) 5416 | 86.2 | 868 | 13.8
B3 (N=963) 707 | 73.4 | 256 | 26.6

=2l g
o) B (N=6999) 6034 | 86.2 | 965 | 13.8
He] (N=1857) 1607 | 86.5 | 250 | 13.5
TH 10% vk (N=4133) | 3607 | 87.3| 526 | 12.7
olm)ghupe] | EH 10-20 % (N=3536) | 3007 |85.0 | 529 | 15.0
7] =X 20-30 % (N=1180) | 947 |80.3| 233 |19.7
LH 30 o) (N=970) 787 | 81.1| 183 | 18.9

A 2 A =4 #d 89

1. =4 Bd 09 (BEF BA)

ATARS A, AAA, A AeF, 844
waeke] wHEAde Flshy] fla @y =Axy 34
Aldstglon o Aas %
A

AFALS A o] ) WAl A
E_
[e)

rr
o
&)
R

=7k 1.87 ®}  (p<0.001) =Ha, A=H
70 thelAE 2.21 8 (p<0.001), 80 THAIAE 6.20 #] (p<0.001)
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nglont, Al we e o=z weAstl ZFrse PP
HolX|= gkttt
£ 6 walo] TIE 2918 Wy (B B4
M T& Cr(‘)u};le 95% CI p-value
ATFALE 4 89l
. = ref . .
°T o] A 1.87 | 1.69-2.25 | <.001
65-69 A ref . .
Sk 70-79 A 221 | 1.84-2.64 | <.001
80 Al ol 4 6.20 | 5.12-7.51 | <.001
2E8ka o3} ref . .
haz % e 0.44 | 0.37-0.53 | <.001
1= 0.23 | 0.19-0.29 | <.001
o stal o] % 0.23 | 0.14-0.38 | <.001
159 ref ) )
2 B9 0.98 | 0.82-1.17 | 0.811
A7} AE | 359 0.63 | 0.52-0.76 | <.001
4 59 0.38 | 0.31-0.48 | <.001
5 59 0.42 | 0.34-0.52 | <.001
° 57 ref : :
AT 1.81 | 1.59-2.06 | <.001
A 1~23] o5 ref . .
e @ Aelae ‘|:*7H%J°ﬂ_1~2ﬁ 0.39 | 0.25-0.6 | <.001
e 9 1~2 3] 0.27 | 0.18-0.39 | <.001
=13 0.29 | 0.2-0.42 | <001
F9~338 o4 | 027 | 02-042 | <001
AAA 819l
ot =g 57 wvlgk 58 | ref ) )
57FA ol B8 | 3.76 | 2.93-4.82 | <.001
o o gle ref . .
K o] 9 252 | 2.2-2.88 | <.001
- ol glE ref . )
o o] Qe 298 | 2.59-3.43 | <.001
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W TE Ad]g;ted 95% CI p-value
QlA}E] A a9l
e A ref ) )
o] A 1.50 1.26-1.8 <.001
65-69 A ref . .
o] 7 70-79 A 1.39 1.13-1.71 | 0.002
80 A o] 2.42 1.87-3.13 | <.001
ZZ38w o3} ref . .
. 3kl 0.81 0.66-1.00 | 0.046
L= .
a5 0.68 0.52-0.88 | 0.004
8t o)A} 0.59 0.36-0.97 | 0.039
154 ref ) .
2 59 1.09 0.89-1.34 | 0.412
A7F FbT AE | 3RY 0.82 0.64-1.04 | 0.105
4 29 0.62 0.48-0.82 | 0.001
5 59 0.67 0.5-0.89 0.006
=7 ref . .
=7 =] °
(R = 0.87 | 0.73-1.04 | 0.132
o 1~2 3] o]d} ref . .
Az g SNde] 1~2 3 0.50 0.31-0.79 | 0.003
qerste] st A 1~2 3] 0.43 0.29-0.65 | <.001
=13 0.44 0.29-0.65 | <.001
Z 2~33] o] 0.36 0.25-0.53 | <.001
AlAAH g9l
2Q
e mg O/ BE | ref . .
57HA4 o] H& 1.55 1.12-2.17 | 0.009
e o)A gl ref i )
ol U= 1.27 1.04-1.55 | 0.017
e ol & ref ) .
° ol 9e 0.96 0.78-1.18 | 0.693
} ojo
Xﬂ7§_}-7]% o]}b BA T ref . .
ol U= 1.74 1.44-2.11 <.001
olz] A4 a9l
+g EX ref
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% 4.23 3.48-5.14 | <.001

A ref . .
1A 75 A A sl o)A 1.45 1.19-1.77 | <.001
1A A sf 2.72 2.24-3.32 | <.001

344 a9l

A% = R ref ) )
gé;ﬂ HE 1.14 0.76-1.69 | 0.528
= 1.22 0.82-1.81 | 0.322

2 o1 215 57 R ref ) )
%él{ R 0.72 0.48-1.09 | 0.118
= 0.83 0.55-1.24 | 0.362

ol A =9 ref ) )
B R 0.78 0.62-0.98 | 0.034
Az 0.87 0.65-1.17 | 0.352

EH 10E vy ref ) )
@A PTe] | ER 10-20 ® 0.99 0.82-1.18 | 0.879
2k =1 20-30 & 1.11 0.86-1.43 | 0.440
=R 30 8 o4 1.11 0.85-1.45 | 0.439

A3 A =9 gsol&o IF
L AT 3R ggels dF

A A thigake] omold d&s E4ste] AYd Ay (%

Aok AA Ak 2 L& s 217&7&?8 A YES 76.9%= VIEFSE
S Aldste] v =20(76.9%)e

ul el Al & E ol ‘i}?b:‘r. 80% 01}2}9] < A4 AYES 715 A

o
EAdoZE 1580(82.1%), WTHu(86.7%) o] =2 T, AzF
=]

7FE A5 4 B9(82.0%), 5 E9(85.4%)¢] 1AL, thekA E-8(81.0%),
A 1A]715(80.3%) ol ARt 1A 80 Ml ©]73(69.9%), A+ 7+

25 1 89 63.1%), 715 9 #Q1ye] <4 o 1~2 3] o]5H62.8%),
1A ABHB7.5%) 52 AF AR AdEo] Fyor ¥de Fo=w
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T 8 AT A oJEol g @3

29zt 1714z 14z 14z o o
o . agaa | sdwe | @40 38 | wan e | BRE
4 T ok, 25 okl 49 2% ST

n(%) mean(SD) n(%) mean(SD) mean(SD)

A 7552(76.9) 1.5(2.3) 629(6.4) 0.2(1.2) 7.8(21.8)

o im 1) -2 6571(78.1) 1.4(2.2) 422(5.1) 0.1(1.0) 7.5(21.3)
A A -2 981(66.7) 2.1(3.0) 207(14.1) 0.5(2.0) 9.6(24.1)
- A 3092(78.6) 1.3(1.9) 244(6.2) 0.2(1.1) 8.4(26.0)
° o] 4 4460(75.8) 1.7(2.6) 385(6.5) 0.2(1.3) 7.5(18.4)
65-69 A 2770(79.3) 1.2(2.0) 155(4.4) 0.1(0.8) 7.7(24.0)

A 70-79 Al 3417(78.2) 1.6(2.5) 307(7.0) 0.2(1.3) 8.3(22.6)
80 Al o] 4 1365(69.9) 1.8(2.6) 167(8.6) 0.3(1.6) 6.9(14.5)

258l ola} 3188(72.5) 1.8(2.6) 348(7.9) 0.3(1.6) 7.0(15.7)

o Z8tu 1773(77.4) 1.4(2.3) 124(5.4) 0.1(1.0) 7.3(14.4)
T 153t 2154(82.1) 1.2(1.9) 119(4.5) 0.1(0.6) 9.0(31.7)
ojetal o] Ak 437(86.7) 1.4(2.5) 38(7.5) 0.1(0.6) 11.6(29.8)

129 1238(63.1) 1.6(2.3) 128(6.5) 0.2(1.3) 6.0(15.1)

2 19 1495(75.9) 1.6(2.3) 152(7.7) 0.3(1.8) 6.7(14.0)

A7 JFE 25 | 359 1532(78.2) 1.4(2.1) 122(6.2) 0.2(1.2) 7.0(16.5)
4 %9 1623(82.0) 1.4(2.4) 99(5.0) 0.1(0.8) 7.2(15.0)

5 9] 1664(85.4) 1.5(2.6) 128(6.6) 0.1(0.7) 12.3(37.9)

=7 o i &7 5282(78.4) 1.4(2.3) 411(6.1) 0.2(1.1) 8.6(25.6)
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=7 2270(73.6) 1.7(2.5) 218(7.1) 0.2(1.4) 6.1(8.5)

d 1~2 3] o3&} 142(62.8) 1.7(2.7) 24(10.6) 0.5(2.2) 5.9(9.0)

& 9 Aol FNEel 1~2 3] 333(73.0) 1.6(2.6) 42(9.2) 0.2(0.7) 8.1(27.3)
B ZML o4 1~2 3 1239(78.7) 1.6(2.5) 99(6.3) 0.1(0.4) 9.0(29.9)
13 1502(78.2) 1.6(2.5) 105(5.5) 0.1(0.7) 10.6(28.9)

T 2~33 o 4336(76.9) 1.4(2.2) 359(6.4) 0.2(1.5) 6.6(15.0)

Gopa] ma S57HA wivt 58 | 7216(76.7) 1.4(2.2) 559(5.9) 0.2(1.2) 7.3(19.6)
57HA o] H& 336(81.0) 3.6(4.2) 70(16.9) 0.3(1.0) 20.8(48.9)

e o’d = 5071(76.9) 1.3(2.2) 312(4.7) 0.1(1.0) 6.9(18.5)
o’ U+ 2481(76.9) 1.9(2.6) 317(9.8) 0.3(1.6) 9.6(27.2)

e o’d 3+ 5892(78.0) 1.4(2.2) 419(5.5) 0.1(1.0) 6.9(18.0)
o o] AU+ 1660(73.4) 2.0(2.8) 210(9.3) 0.4(1.8) 11.0(31.1)
AR o’d = 4751(77.6) 1.2(2.0) 268(4.4) 0.1(0.9) 6.6(17.8)
o] A+ 2801(75.7) 2.0(2.8) 361(9.8) 0.3(1.6) 9.9(27.0)

o o 3% 6629(77.7) 1.4(2.1) 408(4.8) 0.1(1.0) 7.0(19.0)
e & 923(72.0) 2.5(3.5) 221(17.2) 0.6(2.3) 13.2(34.5)
3% 5164(80.3) 1.4(2.3) 409(6.4) 0.2(1.4) 8.1(23.4)

AA7]E A A3k 9] 4] 1416(72.7) 1.7(2.5) 120(6.2) 0.1(1.0) 7.8(22.3)
A=A ) 972(67.5) 1.7(2.4) 100(6.9) 0.1(0.7) 6.7(10.3)

TR 10 % 3230(78.2) 1.5(2.4) 226(5.5) 0.1(0.9) 7.4(18.3)

oz mte] A A=8-) 10—20% 2734(77.3) 1.5(2.3) 235(6.7) 0.2(1.4) 8.6(27.0)
TH 20-30 ¥ 901(76.4) 1.5(2.3) 97(8.2) 0.3(1.5) 8.6(22.0)

TH 308 o4 687(70.8) 1.5(2.3) 71(7.3) 0.2(1.5) 5.9(11.3)
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¥ 9 A 233 AR R ek w4 g3k
Crude B
WS TE /Adjusted | 95%CL | B
OR
g 2
H] - 2] ref . .
4] o]y
-4 0.54 0.47-0.63 | <.001
chHEE £
H| =& ref . .
4] oy
R Pt 0.70 0.59-0.84 | <.001
e A ref ) .
o] A 1.01 0.8-1.28 | 0.929
65-69 A ref . .
A 70-79 Al 1.37 1.19-1.57 <.001
80 Al o)A 1.11 0.92-1.34 | 0.294
=38 o]} ref . .
Zdtal 1.11 0.95-1.29 | 0.186
A E
RS- 1.37 1.16-1.62 | <.001
jstal o] 2.00 1.42-2.82 <.001
154 ref ) .
. 2 59 1.70 1.43-2.01 | <.001
7
A T 1.70 1.42-2.03 | <.001
4 59 2.08 1.72-2.52 | <.001
5 59 2.52 2.04-3.11 | <.001
= on =7 ref ) .
= 1.15 1.01-1.32 | 0.042
A 1~2 3] o]3} ref . .
= om | FAEd 1~2 9 1.11 0.72-1.69 | 0.647
Aelwte]l |9 1~2 3 1.42 0.97-2.07 | 0.068
< =13 1.65 1.14-2.39 | 0.008
Z 9~33] o4 1.62 1.14-2.3 | 0.008
2 Q
Hoba] g 57}A] wmwt =28 ref ) )
57H4 o] H& 1.45 1.05-1.98 0.022
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o] A ¢le ref ) )
AlH
ol A 1.23 1.06-1.43 0.007
. ol gl& ref ) .
=
ol A 0.89 0.75-1.06 0.199
o] AF o
X-‘IZ_}-7]JZ)—‘— ]O gj\m I”ef . .
ol A& 1.00 0.87-1.16 0.983
P s ref ) .
& 0.86 0.72-1.04 0.112
s ref ) .
AA715 | AR AT 24 0.75 0.64-0.87 <.001
Q1% A 5} 0.71 0.59-0.84 <.001
TR 10% vul ref ) )
e #ae] | EH 10-20 & 0.93 0.82-1.06 0.286
g TH 20-30 % 0.97 0.8-1.17 0.732
TH 308 ol 0.85 0.71-1.03 0.092

2. A ME|& o] 8o WF =39 Y

©1} (B=0.34, p<0.001),
A A= Frolg el gl TR FolA= oAl A
& 357} F7kska (B=0.24, p<0.001), 65-69 Aol H]8] 70-
79 Alel (B=0.27, p<0.001) 80 Al| o]’tolA e ©]-§ Sl7t F7tah=
ggo] Arh (B=0.24, p<0.001) At 7+ 252 4 9] (B=0.12,
p=0.032), 5 9 (B=0.17, p=0.003)oll A"t 1 &2 thu] 29| o]&o]
souE dFo] JTh M E AT} GHrt A 1~2 3 o]Fel
Aol wla 9 1~2 3 A5 9y o]&o] © wWolHil (8=0.29,
7

p=0.018), F 1 2 ASol= Z7hsglont (B=0.29, p=0.018), 7
2~3 3] o]l Agole= FFol FostAl FUTE 5 THA o] kA=
Bgahs topAl Bgeld dd olgo] Filet: dFel YA
(B=0.66, p<0.001), A1 o]do] e dolME BAat v &z o]&

N
()]
i



317 Z=7beFgler (B=0.16, p<0.001). $& Z4to] 9= AL 9
L] =78t (B=0.35, p<0.001), o8& 7 #7}e] A= i
Tkt v aE] Hojd 5 9l o] 8 5Tt gAasteE A

(=X 10-20 3, B=-0.11, p=0.002; =X 20-30 &, B=-0.

16, p=0.002;
TR 30 F o], B=-0.14, p=0.008). AEFF, =A B A& o]y
Se ol Aulz ol gel Fo)d JFol giirh
E 10 A 170 b Qe o] & Slo] gk =49 JFF
ik | TE | Coefficient | p-value
SR 24
H] -2 ref
wd] el N 0.34 <001
A 2
H] -2 ref
wd oA [y 0.01 0.797
e A ref
13 0.24 <.001
65-69 Al ref
A 70-79 Al 0.27 <.001
80 Al ©]’ 0.24 <.001
Z5 el o]s} ref
sz Z5ba -0.02 0.702
L] -0.02 0.698
ekl o] 0.07 0.426
159 ref
2 59 -0.01 0.750
AZF FT A5 [ 3EY 0.06 0.207
4 29 0.12 0.032
554 0.17 0.003
o 571 ref
A AR =7 0.04 0.271
o 1~2 3] o]3} ref
7t= 9 xolyte]l | F/HEC 1~2 3 0.15 0.221
<2l 4 1~2 3] 0.27 0.018
Z 13 0.29 0.008
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F 2~3 3] o)A 0.17 0.116
574 mwk 28 ref
ok B Q
cherAl 58 57}A o]A 2& 0.66 <.001
o]}\]— Oj\% ref
= s
ol U= 0.16 <.001
-~ ol gl& ref
o 1
ol U= 0.05 0.286
A7) ol gl& ref
ol U= 0.22 <.001
o o A ref
T S5 0.35 <.001
A Ak ref
AA] 715 QIR A3} <4 0.06 0.189
Q1= A 5} -0.04 0.394
TR 10% vgk ref )
TH 10-20 % -0.11 0.002
olg _Tr‘:].*r o] 7
Slmzidstel Ae e ~0.16 0.002
TH 30% ol -0.14 0.008

3. 49 AH|& o] g WF =39 Y

A AMul= o8 & Awt 1 dz 347 ¥ g o Rl @
wae] GFE BARlE] ffs @ B iR 2AsH ﬂﬂ%ﬁ%
Aldgskelet [ 1110 1 Ao, g 24604 = 3.27 # (p<0.001),
TRTE BA gwE 24 M= 2.00 ¥ (p<0.00D)= MJ e
Aol =7h FopAw AR YEEY

AFERE 65-69 41 diHl 70 o (OR=1.80, p<0.001), 80 Tt
°]ZH(OR=1.62, p=0.0DIA <49 <=7t Folxeh A I
25EREE 25 5 29 AR 1 2900 e 4T o= {5
& Zlo® uyEgth (OR=1.56, p=0.021). 5 7k o] A&
H83h= D}%kxﬂ g ol A 1.79 8 (p=0.001), A& e]do] = A
1.48 ¥l (p=0.002), A& 7] ol’del = 4+ 1.36 #f (p=0.021),
2 S0l 9}{— 3% 2.77 W) (p<0.001) e e=7F FTFHH
A4 AAVIeTH mlastel X AsE 94 (OR=0.75, p=0.039),
A ABHOR=0.58, p=0.001) wellA 49le] o= Fashe 9=

+ J 5 11
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o 1~2 3] o|&} ref . .
= w | 1-2 35 1.29 0.66-2.51 | 0.452
Aol |9 1~2 3] 1.22 0.66-2.24 | 0.524
< =13 090 | 0.50-1.64 | 0.739
= 2~33] o] 1.25 0.71-2.19 | 0.441

B Q

qopg] g (DI BE [ ref . .

57k o] E& 1.79 1.26-2.56 | 0.001
FARNC WY

/\]T—éﬂj O] S %j\g ref . .
ol U= 1.48 1.16-1.9 0.002

- ol gl& ref . .
° o) e 0.92 0.70-1.22 | 0.561

o] A glS ref . )

A 27) %

ol U= 1.36 1.05-1.77 | 0.021

og A4k ref . )
°9 2.77 2.14-3.58 | <.001

Ak ref . )
IR 75 | AR AT} 24 0.75 0.57-0.99 | 0.039
1A 2 &} 0.58 0.42-0.8 | 0.001

TR 10% vgk ref ) )
oz pate] | ER 10-20 & 1.23 0.97-1.56 | 0.085
g TH 20-30 & 1.45 1.06-1.98 | 0.021
TR 305 o4 1.37 0.98-1.92 | 0.069

g 9 3] il
A3 (B=1.41, p<0.001) thazF ¥4 (B=0.74, p<0.001) EF =2
oA Jd SlgTE STbeke o] Rl AT

65-69 Al thH] 70-79 Al$} (B=0.51, p=0.003) 80 Al |4 (B=0.47,
p=0.028)¢] 1FFNA AR dd SFTt Srtete FEFo
AR WF FEAAE sl o3t &Y fiH] Ftul (B=-0.44,
p=0.021), &g (B=-0.68, p=0.001) TFHolrx dd 357}
=ol=v d3o] Aoy, figal o] A= dFFo] {ofHA]
gtk 7 2 AAHe] geirt 1 30 A A 1~2 3] o]l
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75} )
1 sug gy A gl AE felan)

wgs wf Jd 357 AAas ey (B=-0.65, p=0.045), F
orol, A7ty A}E FolshH

Zaiadch Az 7lE ool A& welAd Y 3Tt bl
(B=0.46, p=0.016), += wolA= A thH] A S57F BopAl+=
FFol AAT (B=1.17, p<0.001). ¥ IA7|sAM=

o)Al (B=-0.72, p<0.001), A A3} = (B=-0.99, p<0.001) EF A%
el Hla Yol EFo=x= ol ST o m7| ¥t
AdelMdes EH 10 ¥ vvkzl Bjw . =H 10-20 FolAME=

Fol® GFol 99

o,

EH 20-30 < (B=0.39, p=0.031), =X 30 &

o]  (B=0.68, p=0.013) ol A] 7 =7tste 9T
sl A, A I A5, 574 oF, Alg 9 HY T
1dZF 99 Slgrol] {2k ko] &<l ok,
12 A 1d 3 547 9 S5 g =2 g3
W T8 Coefficient | p-value
e B4
H] =4 ref )
2] o F
4] 1.41 <.001
b 24
H] =4 ref )
2] o F
=4 0.74 <.001
U
}\é% 1:!/‘0 ref .
o17d -0.20 0.224
65-69 Al ref .
Sikcs 70-79 A 0.51 0.003
80 A o)A+ 0.47 0.028
Z=3tul o] &) ref )
=8t -0.44 0.021
WFHTT -
ETR=<1 1) -0.68 0.001
o stal o] % -0.32 0.293
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Abstract

Factors related to frailty and the
effects on medical use among the
Korean elderly

Min Seol Jang
Department of Health Policy and Management

The Graduate School of Public Health

Seoul National University

As the population ages, the importance of healthy aging to maintain
function in old age is being emphasized. Frailty is a state in which
intrinsic capacities decrease with aging and become vulnerable to
various stresses. When frailty deteriorates, it is easy to progress to
a state of permanent disability. Thus, for healthy aging, it is very
important to screen frailty early and prevent deterioration. For this,
it is necessary to identify various factors related to frailty. In
particular, in a trend where a comprehensive model of frailty is being
emphasized, it is important to figure out the related factors in a
comprehensive and multifaceted way. In addition, in a situation where
rapidly increasing elderly medical use has become a subject of
important policy attention, it is also necessary to investigate the
medical use of frail elderly, who are particularly vulnerable to
health-related events. Most previous studies on the frailty—related
factors mainly approached with individual factors, and few studies
have dealt with factors in multiple domains. In addition, many studies

on frailty and medical use were conducted overseas, while domestic
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studies were limited to a single community or a specific age group.
Therefore, this study attempted to identify various factors related to
frailty using representative and up-to—date domestic data, and to
analyze the effects of frailty on medical use when considering these
factors.

As research data, data from the 2020 National survey of Older
Koreans were used. Descriptive statistical analysis, univariate and
multivariate logistic regression analysis, negative binomial
regression analysis, and linear regression analysis were performed
on a total of 9819 people. In the frailty-related factor analysis, each
variable belonging to demographic, physical, cognitive—psychological,
and environmental domains was selected as an independent variable
and its relationship with frailty, a dependent variable, was analyzed.
Then, to investigate the effect of frailty on medical use, dependent
variables were selected as health checkup participation, outpatient
service use, inpatient service use, and medical expense expenditure.
And the relationship with frailty, an independent variable, was
confirmed.

As a result, it was found that 15.0% of the total elderly in Korea
were frail, and 53.1% were in pre-frail state. As a result of
multivariate analysis, gender, age, education level, annual household
income, and contact with family and acquaintances were found to be
factors related to frailty in the demographic and social domains.
Polypharmacy, visual impairment, and chewing function in the
physical domain were also found to be related. Depression and
cognitive function in the cognitive psychological domain were also
significantly related to frailty, and in the environmental domain, some
correlation was found in the living convenience in housing. In a
multivariate analysis to confirm the effect of frailty on medical use, it
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was found that frailty had an effect of lowering the use of health
checkup and increasing the possibility and the number of
hospitalizations. In univariate analysis, it was found that frailty
increased outpatient service use and medical expenditure, but the
effect was not significant in multivariate analysis.

This study is meaningful in that it confirmed the importance of
comprehensive evaluation and intervention for frailty by analyzing
frailty-related factors of multiple domains using data representative
of the Korean elderly. In addition, by analyzing the effect of frailty on
medical use in the elderly in Korea, it was possible to confirm the
effect of frailty in each service type. If follow—up studies with
prospective intervention and studies including detailed medical use
data are conducted, it is expected to be able to contribute effectively

to the policies for frailty prevention and medical use management.

Keywords : elderly, frailty, medical use, medical expenses, National
survey of older Koreans
Student Number : 2020-26961
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