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ZoLA Ao A s 20234 et o] @] W, 20229 71 654 o)A
101 Q17 % X BA} 47} OF 92,35k WO 65A] o] AF 1919] 10.2%7} AThE Skl Qi
Aoz ethZ a5l R g, 2024).
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2 The] H]R-C 20.8%2 P08 =AY & | T} L= x|&H o g Z745kT Qo|(Z
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A= oh sk AAY SHAIZ 5= Sl 1L olH 54 AA U A2 glon, o
4 z7MHCRE o] ot ﬂﬁgi—l:-—% 17%—2’—74‘/} i@:% 71 & A=
(Navratilova et al., 2007). A|d E

Al o]F b S\uit} = & F7Feittal C’éﬁ MEK]ohn, 1991).

Auf o] ARl Agko 2= 80~907HA7F YA YATE TIFollA F2 3oh A9l Aek =
stolury’, @I X|uf 5o k. G=sto|m 2 AA| AU oF 50%F AASt 7P &
g ZJuje} glolr}. H&EF Fol BhtE= A A= oF 10-15%0]1, g=sto]m i}
g A7t FAo] DAYshe A= oF 15%2 Vet QoA #EA, 2024). 718 &
ol 9gt Auj2 = ‘Hy, ‘GRo|zHE-olF ¥, AYE W', 121 THY WY 2¥T

Lz stolo 4 A A

A (E]oﬂﬁ H] 7}01/\-1) Z
G| B offfo] 7Fsgt ‘lﬂH?n

A7) A A=) 0] 71 hEAQ S FEA|Rolr), Av) $A FEA RS BEE
Ago] XY £ & HeE == 70| HFojR=t, ol 7R A|H A 5A2H

A F o] e AGA7IAL H 715E AFATI= AV AL EA] Z51317] diZelTh.

TERE oFA7EA] Al o] 2] A2 A= FAL LE2A] oYoAY FEARR A
o] AE =5 Wurel fle dAolr. ey k9l A S7H 58%7F 11 Az}

o] A3 (Benito-Leon et al., 2014), HFZT} H| Ho| el WA 7} Qlvh= A+
ZAstcHHenry et al., 2019; Leng et al., 2019).

=lells FAHA I Argola Add el 2718 AMEAE] it A=

F
£
N

EQ,

ot A



B ES A5 AYIF=E B3 G4, 2012), AAE sH- Ho]
BE 58 HAlEd dHEIS 9 2024) 3D ©] 1 Al = QAolHE ol-&1t Halsd W

B2 012024y 174%8E T glofel 7171014 55 o]z 21 HFr e} Xu
A A

i

(2021)% Marcus et al.(2007)2] OASIS-3 o]u]Z] go]g|& WAl 7|HE o]&5fo] £4
stal AW E A&she B2 Atst. I3y 2G2 2(2024)¢} o]gQl - 251(2021)
o] Xﬂcah‘ﬂ i]ﬂﬁ‘ﬂgm oﬂ—li' 2 Ao &S 95 HAlH Y-S Z8T 5 s WHES AA

QA HoJlA] AAH 02 AREG 5= Q= AW E S5 FH

= ot

ARR0191S )] N R HA G Qo) Aot Moz eA g B3 T A
A kg3 W) 9 BAelelth, ZMWAI(2009)% 20084 A 1ol FHE 2Ae] ATE Hi
o T Aegl FHE BT Y 2910) ATFAZ Y2sto|H Y Avhe} FebH/
o 919 AAE BASAT, Ao} Fate] 23 1] G} R BAste] 0|9} go] wele Xu)
FHEL B 5 e YL ANt
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. A7+2A & 9+ 4

1. 2MOI0[E 2} A1 A

2 Ao A E-85t= HlolE ]l AP EFEFTHO] LIF S EDBE 200849 1€ 7|&
25y 4 oggo X]‘ﬁ‘é‘ FASFL = T 604 o1 oF 64051 F 8%<1 2F 51.2¢
< A, ABAAES), AQFE(H/F/5018), EAR(10=)el o5t S3-72H]
o] 2002~2019¢9] 2+A 9 ALY - AAA AE, - oY o] & AHA Ax} 89
T B} A7 QFAHIA A1 I o] & W H(2008~2019) 5= ATFH + 3FH =
DBIYt}.
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2 Aol AHiolES e AEAIE [T19 313 o] 20154 185 7Iedd=
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[T 3] X|UHHIEE Y 27|12 FIH7 12 E2

20194

Wgolaat A} 3L 3] A

H 1] KCDZER}

Hageac

T KCD Ag=ACE
X |0 FOO~FO03, FO51, G30
ot C00~C97, D45, D46, DA71, D473, DA74, D475
YRS 160~169
oldday=e  120~125
op7l&ty G20
A — S02, S07, S099, $12, S22, S32, S42, S52, $62, 72, $82, S92, T02,
== T08, T10, T12, T142
k=il 110~113, 115, 1674, 010, 011, 013~016, H350
nbNEES E78
iy E10~E14, E748, E891, G590, G632, G990, H280, H360, M142,
° N083, 024, P702, R730, R81
N OPRTN_YN(Z&08) = 9
N 0: 0|22, 9: 42
Az FORM_CD(MAIZE) = 02, 04, 06, 07, 10, 12
80| 02: QUH, 03: Qlutelef, 04: XA, 05: X[tel2f, 06: ZAHRUH,
UH 07: EA7| AN, 08: 2717|242y,
00: MAIPSHES 10: FADAY, 11: FHADO[Y, 12: SHf 9 13: 6t

HE7|2EQl2f, 20: AUZEX|, 21 HEUIEK|
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[¥ 2] #4HVIARES] A-5A14 S0t E4AVA F E4 2 Ble2 46.52%, %143
9] Hl&Z 53.48%°Itt. APHE HH 55~604] H[Tto] 26.02%, 60~65A 1Tt 25.59%,
65~70A1 ¥t 19.98%, 70~75A1 HI9t 15.55%, 75~80A] mIRtE 9.2%, 80~85A] H|TH
3.46%0°]3L, 8541 o]/ 1.2%°Itt.

47 2 FFol g 4718 %FFAE WA g Fofulthio] 99.64%z thrisol L, Ao
SEAmL ool b A9 89.55%2 AT AT e, SEEA 0%
108971 Qo™ E97h 5848 250] 22 ojuldic

H 2] MY Q7 SAHN £

5 % AR %
it LA 272,487 46.52
°= 044 313,258 53.48

| ~ 604 02t 152,387 26.02

OA| ~ 65 0|2t 149,890 25.59

| ~ 704 D2t 117,013 19.98

A | ~ 75M O|Et 85,229 15.55
754 ~ 804 O]t 53,887 9.20

80M| ~ 854 0|2t 20,291 3.46

85 014 7,048 1.20

Z040[THA 583,652 99.64

IS 323 0.06

LIRES0BH 720 1717 0.29
NS 53 0.01

S 524,527 89.55

HOES EX(1-253) 14,626 2.50
A5(3-652) 46,574 7.95

Olz50aHAL 18,567 3.17

129 50,261 8.58

2 40,648 6.94

3 44,350 7.57

4 37,003 6.32

AEEY 5 41,552 7.09
629 49,177 8.40

7 57,727 9.86

8 68,104 11.63

9 80,892 13.81

10 97,446 16.64

A 585,745 100.00
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[ 312 24HA=S 34 59 3<t9] Aol S4olnt. i 59 5% & B9
e Q52 69.85%, 59 Bt e T A2 50.59%, 59 B 7 o A%
ARE T A 61.15%= HepHTh 2 59 %OJ étﬂ olgo] 9= 45=. & 5.99%,

1.72%, 184 AS 13.84%, o<W 0.53%, =2 18.08%, 1B
A EZ 44.64%, T 29.26%= urE}uru}

(H 3] B29| 1t 2H0|H EY
I ECNE iR %
ot o ol 375,832 69.85
HooCTEMAT ol 208,869 30.15
A2 54 919 o U 293,421 °0.59
i od BE AT o 292,324 49.91
oe 358,158 61.15
A2 53 7Y 0|4 A&X|R O
| | AERI= G 9o 227,587 38.85
g 35,106 5.9
52 51 9 99 0f
| 70 oe 550,639 94.01
9l 68,634 11.72
52 54 LB 94 of
| gedE RE o o 517,111 88.28
e 81,071 13.84
57 51 SIEANRES 93 02
2 54 3] w3 0% ols 504,674 86.16
9|2 3,111 0.53
A2 5 IR IZH RY (R
| 128 78 Of glo 582,634 99.47
92 105,874 18.08
}—E’ 5|_|; O ot:g —'f'—
= 58 22 R 0 9l 479,871 81.92
ole 300,269 51.26
ZZ b Y R 62
A2 58 12 R O ) 285,476 48.74
ol 261,465 44.64
212 5 DXES QY 0%
= 5 XIS 7Y O % 324,280 55.36
qds 171,415 29.26
22 5E g R o2
e 780 gie 414,330 70.74
7 585,745 100.00
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B 4] 2AIRO| 22T S4

F2(RN) 2=

R B

CHZF

ﬁ
o

N
B

E HA A HA

ks age 585,745 6550  7.31 56.00  87.00
x5 &35 SUR_TIMES_5Y 584,701 154  2.07 0.00 163.00
EZ 5 iU INPATIENT_DAYS_5Y 585,745 1250 54.90 0.00 1827.00
HEZX|2(kg/m)? BMI 585,631 24.14  3.06 11.20  70.30
27|84 (mmHg) BP_HIGH 585,675 126.12 14.94  60.00 265.00
0[2t7182H(mmHg) BP_LWST 585,675 77.02 965 3500 180.00
S=2&8d(mg/dL) BLDS 585,990 104.00 26.64 12.00 951.00
ZZYAHZE(mg/dL) TOT_CHOLE 585,990 196.56 41.30  12.00 2655.00
ZMX|E(mg/dL) TRIGLYCERIDE 585,688 134.81 87.25 1.00 5560.00
HDLEYAE|IZ(mg/dL) HDL_CHOLE 585,687 53.71 16.07 1.00 3915.00
LDLEHAHZ(mg/dL) LDL_CHOLE 583,500 116.39 43.55 1.00 9999.00
HMARZ22E],g/dL) HMG 585,688 13.75  1.46 0.80  24.50
™3 8|0tE|H(g/dL) CREATININE 585,689  0.90  0.73 0.00  98.00
SHHGOT(AST, U/L) SGOT_AST 585,693 26.95 20.45 1.00 7120.00
SHGPT(ALT, U/L) SGPT_ALT 585,683 24.51 20.55 1.00 2957.00
HORXEJT(U/L) GAMMA_GTP 585,691 36.07 52.07 1.00  999.00

—

¥ 5] 20159 149 1€ 7[€GEA7IE AR 7 58 & Amidge] glal 2224 &
b AL ®2 5540 o] R AR 585,7457 F A7 ARS V1o R & o,

% 54 St Auj7h AT AL 34,9937 5.97%= UeRdr:

[ 5] ZMCHYAS X|IHEUE

At HIS
— oS 550,752 94.03
US 34,993 5.97
A 585,745 100.00

1
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2. SHH =2

2 ATE 554 ol 1FAES R Aul AEES dS5H] ¢ ts 2AAEH
3] AE Y (multiple logistic regression model)& &85ttt ot ZAAHIALFE S A
HISkA g 2§ (generalized linear model)s ¥H-

o, ¥-EHp7F ol AF FFARANES Tl YA ES clISstaA & o AREH= A4
Ix

E ot (Agresti, 2013). tH5 ZAAE DALY o 9] 4] (1) o]

s

1n(17

71-) = B+ Bz + Boxy +-o+ By ey

oA71A mi= 55A] ol LFAESY AMBFER HEHH AL 2, 2y, 2= =S| A[vl{O
FFe F= 8150tk E3L XS] ot 243k 7 4] (1) B3 Fold 4 =

el popact

et By s et ) @

1+exp (B, + Bz, + Boxy ++ -+ Brzy,)

B A7 554 ol PSS AL E A HHES A5 B2 [ 419 Eol =

[T 4] X|HoIE SHTPEY

S22 2E

12
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Iv. 24923}

FANSAEY JAFEAA B4, 2 59 3A Aold, AN B4 AFES AHES
of 134 35709 AYReES o & Auidya} o] Sl 89l g %

HA 2 AE PR P S ARSI the o 9052 0.05904 93t HSEES o
BOoE AEd BE HaES 7L 7P RoskA] 32 ZF AEHSE AAS Uk 21

AAHE olgsto] FZHOE AICTF 7V 22 ZAAEIS|ARFES A=) o]t &
AAAES A Z A H(stepwise selection)o] B2 $ = HHLFS Adot=t] ==
S &5 At

[F 6] 2015W(dx 71 BAHIAE 7|28 o]F 59 Bt A<
T EXAAEIARYY] RPAYE FA TS HolF = otk AEE Ko Aot A H
deviance/df= 0.3666(p-%=1.0), Pearson/df= 0.9129(p-%t=1.0)°] <Jst
(Goodness of Fit B} Holth XS 2y Ay Uelis R*2 21.99%,
AIC=212,499.10]t},

[H 6] DEXEIEZHM(Goodness of fit test) EAHIZ

Value DF Value/DF p-value
Deviance 24,2418.1 579,538 0.3666 1.0000
Pearson deviance 52,9051.7 579,538 0.9129 1.0000
Likelihood Raio Chi-square 48.75.4 39 (.0001
Max-rescaled R* 0.2199
AIC 212,499.1

(£ 712 35709 Wi s & B A LHI ARG S 285t
tﬁ"E SR A ofsf A

2ol Ay oo JF= F= 8902 Aol
2871 Q1o &, AHdol= TR E

K944 5% spol4 AeE

AGFAS, 25718, B A9 PO Z71HAL Fas)

HiE Uetdi= 2ol obd, & Hiv] W2 7} 2 7o sloju= 49 A7/SE Ol
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(B 7] HSZXIAESIHZH0| oI5 X|0HEE R2l5t Q21

2 ¢ df _\i:vrilsdq p-value

k! 1 23,177.8 (.0001

ZZ 5 HEEUEE @Y oF 1 971.6 {.0001
A2 5E I7laY R 68 1 491.5 {.0001
Ny 1 438.7 {.0001

2 5 YU 1 360.3 {.0001
HOES 2 5441 {.0001

Z| b 7Y 014 A&R = R 1 237.9 <.0001
22 5 gl o 1 164.8 {.0001

A2 5E Gl ¥ o8 1 158.4 {.0001
ZOX|E|T(GAMMA_GTP) 1 137.4 {.0001
A2 5 2™ QY o2 1 124.5 {.0001
HMG(EMA, §|Z2281) 1 85.8 {.0001
BMI(HIAZKX|=) 1 70.3 {.0001

ZZ 5 Sl EMEES RY 02 1 49.3 {.0001
ZEHY(BLDS 1 48.4 {.0001
BMI(MIEZX|$)"2 1 426 {.0001

|2 5 &34 1 41.3 .0001
A5EH 10 356.9 {.0001
£Z27|HABP_HIGH) 1 36.3 (.0001
HDLZ|AHZ(HDL_CHOLE) 1 25.8 {.0001
SHHGPT ALT(SGPT_ALT) 1 25.7 {.0001
SHGOT AST(SGOT_AST) 1 19.5 {.0001
ZZY AHZ(TOT_CHOLE) 1 17.7 {.0001
0|27 |&QHBP_LWST) 1 16.2 {.0001
DLEYAHZ(LDL_CHOLE) 1 10.2 0.0014
A2 5 TEHY ¥ oL 1 7.8 0.0053
Z2 54 = 02 1 7.2 0.0072

-~

= U|RIH. o] HZ Holr] Hste] AAFA, #5718, ol Y Al A Hge 2

#220] A T(2) HE ma A T7}o}04 T3 E‘r [ 7]:% B Ay 7Hg

Ry = 5 !

=, Bolgs, L 54 7°] ol 74]*113 Ojl—r, 22 59 U A%, 22 5 I i

5 A E 0 (GAMMA_GTP), 3 59 24 13 04—‘:%, HMG(EA %, FrIzd),
A, 2Z 549 S8448ES 71 o, SEEJ(BLDS), BMIHIETA

14
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HZ 59 $&305, 2529, $%714L4(BP_HIGH), HDLiEﬂ/\EﬂE(HDL CHOLE), 8%
GPT ALT(SGPT_ALT), %GOT AST(SGOT_AST), SZ&AHE(TOT_CHOLE) =02

YHetstth. B2 A LE gAY 7Rkt 2w 46& FF aRlel & 2770 ¥M7h
AgE A2 Aot Aol Sl AR RIF WAL J9s A[Haclo] S Ao A

=T

H 8] X[ XA HEHO| A4 FEX|

2 ¢ T2 df B s.e. p— QXH|
A 1 -7.7110  0.2342  {.0001 -
e 1 0.1369  0.0009  ¢.0001 1.147
A2 54 LR AS 1 0.4569  0.0147  <.0001 1.580
Y o ole 0 0.0000 - - 1.000
E i S E (PN AS 1 1.0145 0.0458  <.0001 2.758
8 o8 ole 0 0.0000 - - 1.000
A =rs 1 -0.3075  0.0147  {.0001 0.735
°= oA 0 0.0000 - - 1.000
A2 5 el 1 0.0013  0.0180  ¢.0001 1.001
siele 1 -0.2463  0.0180  <.0001 0.782
PSS £3(1~253) 1 0.3451  0.0328  <.0001 1.412
HE(3~653) 0 0.0000 - - 1.000
A2 54 7Y OfA M= 1 0.2418  0.0157  {.0001 1.274
A&R|E o ole 0 0.0000 - - 1.000
% . AS 1 0.1954  0.0152  ¢.0001 1.215
== 59 a7 o 0 0.0000 - - 1.000
A2 54 Y AS 1 0.1715  0.0136  {.0001 1.188
2 o= ole 0 0.0000 - - 1.000
ZOLX|EIT)(GAMMA_GTP) 1 0.0013  0.0001  <.0001 1.001
A2 54 =™ AUS 1 0.1570  0.0141  {.0001 1.170
QH 02 ole 0 0.0000 - - 1.000
HMG(ZMA, sR224]) 1 -0.0441  0.0048  {.0001 0.957
BMIHIZIZER|2) 1 -0.1348 0.0161 {.0001 0.874
EI=] 5H 1owlxw.<a+ AS 1 0.1083  0.0154  {.0001 1.114
NG ole 0 0.0000 - - 1.000
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Z=2S(BLDS) 1 00016  0.0002  <.0001 1.002
BMI(RIZIZEX|2) 2 1 00021 0.0003 <0001 1.002
22 5 a3l 1 00174 00027 {0001 1.018
0= 1 05978  0.0329 {0001 1818
1 1 0.1525  0.0240  {.0001 1.165
2 1 0.1168  0.0281 {0001 1123
3 1 0.0213 00287  0.4573 1.022
429 1 0.0643 00300  0.0321 1.066
AEES 5 1 0.0786 00274  0.0041 1.082
6 1 0.0909 00256  0.0004 1.095
7 1 0.0912 00238  0.0001 1.096
8 1 0.0616  0.0221  0.0054 1.064
929 1 0.0627 00221  0.0017 1.065
1022 0 0.0000 - - 1.000
£Z7[30KBP_HIGH) 1 20.0032 0.0005 {0001 0.997
HDLZAEB|Z(HDL_CHOLE) 1 -0.0026  0.0005  {.0001 0.997
SHGPT ALT(SGPT_ALT) 1 -0.0025  0.0005  {.0001 0.998
SHGOT AST(SGOT AST 1 0.0013 00003 {0001 1.001
ZZ2| AHZ(TOT_CHOLE) 1 00016 0.0004 <0001 1.002
0[247 [ERHBP_LWST) 1 0.0033  0.0008 <0001 1.003
DLE2|AE|Z(LDL_CHOLE) 1 Z0.0012 00004 00014 0.999
2 54 189t 92 1 00394 00141 00053 1.040
vE] ole 0 0.0000 - - 1.000
2 o oe 1 -0.0438  0.0163  0.0072 0.957
= 54 5= O ole 0 0.0000 - - 1.000
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AAZE0 0 AZATINEN| 7|28t X|0] 2 HIZ2Y WY -

ttgog ARAR AEESo] L9l XujdiHo]| IS F=
(GAMMA_GTP)7} 3t &9 oHd & Xy o=

Qgeltt. nAE
OOlHH 1.—_0} |31, HMG(84 4, 9

I‘Jrll‘o

22| 3 W) WobA4E 10458 olth. FREAYBLDSo] & B ol A4S
AR 92 1,002 oM, B2 59 $ERIT U 1 BRE ARy o

|

it

Ol

1.0184 oIty FZHAHS(TOT_CHOLE)C] 7t
1.002H} EolA| &= 7&’60% Holt}

9 Folass Ay o=t

CcE k] CH &Rt A =305
HEYE  HEIX AHEYE  HERX
55| ~ 60AM| 0|2t 72,442 0.0080 0.0003 0.0091 0.0001
60A| ~ 65| O]2t 70,290 0.0173 0.0005 0.0176 0.0001
65| ~ 70M| OJ2t 54,945 0.0389 0.0008 0.0364 0.0001
=Y 70M| ~ 75| Ot 39,241 0.0797 0.0014 0.0740 0.0002
75A1I 80| D2t 24,115 0.1431 0.0023 0.1397 0.0004
OM| ~ 85| Ot 8,658 0.2267 0.0045 0.2350 0.0010
85M| Of A 2,796 0.2904 0.0086 0.3503 0.1090
5M| ~ 60| OJ2t 79,945 0.0096 0.0003 0.0125 0.0001
6OA1I ~ 65| 02t 79,600 0.0224 0.0005 0.0240 0.0000
65M| ~ 70| Ot 62,068 0.0516 0.0009 0.0499 0.0000
oy 70M| ~ 75M| Ot 45,988 0.1099 0.0015 0.1019 0.0000
75M| ~ 80| Ot 29,772 0.1928 0.0023 0.1873 0.0002
80M| ~ 85| 02k 11,633 0.3002 0.0042 0.3014 0.0011
864 0] 4,252 0.3923 0.0075 0.4269 0.0027
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Development of a Dementia Onset Prediction
Model Based on Past Medical History and
Health Check—Up Indicators

— Using the National Health Insurance Service's
Elderly Cohort DB

Heujju Chun®*, Taekyo Leen**
Abstract

This study aimed to identify the factors contributing to dementia onset among the
elderly in South Korea by utilizing individual health check-up data and past medical
history data from the National Health Insurance Service's Elderly Cohort Database.
Additionally, it sought to develop a statistical prediction model to estimate the objective
incidence rate of dementia. The analysis revealed that age is the most significant factor
influencing dementia onset, with the likelihood of developing dementia increasing
considerably as age rises. The second major factor affecting dementia onset is the
occurrence of diseases in the past five years. Higher incidence of conditions such as
brain diseases, Parkinson's disease, hospitalizations and diabetes was associated with a
higher rate of dementia among the elderly. Health check-up indicators were also
presented as significant factors influencing dementia onset. The estimated dementia
incidence rates presented in this study could be utilized in developing insurance
products to prepare future dementia patients and their families for the economic risks

associated with dementia.

Key words: Health check-up, past medical histories, dementia onset, logistic regression
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