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ATV B3I H4S
I.ME2

22 ANAZ R T3 2
b AEiHQl dotow BAsty ek SeuetE wiE mash WA 7t
S0z GDP oj¥] eJ2H| A% ¥lFo] OECD 27k ujs) maA 27 et 3]
olof wheh Sulo] WAL Y|thso] obd ARLEo] @A, X=urk AA
o WSSk otk olejst AlSlA 8 S7heh 4%} A el whE €4l
7%l AGEWA, WAA ] ALY B3t w2 AL k. B3, g
2 olUet, AL, S/W, ] AZAL 5 cheber AlAkglo] §H3E Ante
gaAo] gL whaA SgET et
ulgolelo] £43 BAH B, vl el Bgo] Het sle] Faos

—_
—}

AT AAA T A AGSAE BAGE Aol B35k Qi o]
A A4S HAAES BAAAet HEAL & SHoA AR Egol
He 9% Asoldla Zofeltt. HA A= 2420 AdHE kY2 &
8 A S Hedw 99 5 S8H8= 245, Hsite 2
AFAre] Ay g, 27| AAEE S ARLfe] RorRA &8f&o] st
gole= 59 dEgE 2 5 Ao

HdAE It dmid 59 olfE HIE & Q= ol Aljte] A
of B AF B AHIA Al AE AU Ty 2T FF FEsto] Y
A d2Ao] BYsE FA5HHEA B FAVNA, HAAd SsHolE 28
I2AAA-EHAA Ed T 59 =7F ESHA o] FA AL U

soHlolE 283 TAs|A AFEATHoN = AFA A A EADBI

A EE 25T oF 1009 /1] AZ4H, AT R 9Ee) 24, %om i




ojFet NN & A= AFEATHONA AlEsh= BEZZE 2.0DBE
ol-gsto] A ot NAE AFLEHE 8ot A=Y F8 A<
I} FredsE dSste B3e 8 LRt RS A gAY
I At AHAEE Adts S8 A9 a 84S AFFHeR

Hol1x} gt

. OIZX iz ¥ &7 uhy

1. O|2H H{iZE

20199 @A) T o B o AT WL AL 254,718W O P
134,1809, 942 120,538 o2 2010 diH] 22.2% Z7F}aL, 20199 7]
2 7Vg wol WA gozt WY Si9 T . 1Y olT.
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m 2 AT AT H33H H4AZ

Lyt & FIAYEDL QAT 109t 19999 215.99 o|F 20124
254.0%717] 23] Z7135k o]% 20159 428.3%, 20164 455.1H%E 2019
W 496.2%8 (= 308.19, o= 297.4%)0= wid 5] ket Y
1 Z=x). 20199 @A et HRlEe] 71t 83A71A] 2T 3L ol
A9 FE2 37.9%0|1, 7|Hgi5=go] 80411 FAL 58 F 29H(39.9%), 71t
Frgo] 87A1Q1 442 398 F 1%8(35.8%)0014 o] TP A= gt
oj=o] A9 20199 dA E4L 5% F 29%(40.5%), 482 8% F 39
(38.9%)0] o] WAL= Ao g AL ATHSiegel et al., 2021).

St oo 93t RARFEDS L] F7F FAlCl der 2020 I
109H8 9 AP gAEE 160.18 28 201099] 10W A thH] 15.7% 716191
(a1 2 #=).

o
o

(A YT3) (EATE: B0U T
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AT ZNTE

(Ad 2) & AR 27 10T AHTE

2) ZAPE(EIYB)S A7 TPALE AGAFE e £ 100,000 Er|2 Hebd 319
3) SR EANE, 2022U% BEAlR
4) ZATE(ATE): A7 AT AYRITZ Y A& 100,000 BH]2 el 53]



2020 71 QI 109HEE YAMGEC] 2 £oRE HUY(36.4%), 1
(20.67), HA(17.4%), AH(14.67), HAFH(13.27) =oln, 201049 10
9 AR woh, A, S AMgES SUBHRAL, A, e AMGES &

A3,

Aol Z7IATH A9 2 PELI F2 ATES 7P ES ggH|
£S5 945 29 5 & oz S fQIETt ofyet 27T 7| JE
Az 388A FE & F U FHolrh 20214¥ FUAFEF T 43t
2] Q FFolu]8-2 8 52 2,609900]0, FIZtEHAS|ALO] ARFF AF=
H2 201849 HHPEFS|AL= 42 91, SFfEEARE 12 1HYAGAY,

2020008 2719} BAAEO NG AHH A% AT Utk EF

d

A} FALY] THEEo] &35 VGEAE AR ) 7H5o] ALoR VY
o] ARG 2H_T = UrkelzE] 9, 2015)

£3] 27] 4 AT F2A42 H[EAQ] FSHONA o] S 2Y3
n2o] d& 51, o At T AS 2471 =9t 19 34} 8|S e A 0
oA $72,000, @A I/0 $97,000, @A I $159,000, T4 NojA:=

$182,0002 FHA HAA| v]-&9] F7F= g2 AX|A HkAlfayez al., 2021).
uj=o] ¢ %7] Ako] Hlg AzpHe Ry §26020] FrhKakushadze et
al., 2017).

ZiRlell gt A oA Ee Yol ¥ AFES FEE Uele 9EE 9
ZRY LS AR e Fasith Y dESnide s o BAE ¢
3t grolmAErY, Thoket B9 JiQl AR WY e NS AT =
4 ok AHQL ¢ ASEFL 4, AT 22 7| 2HA AFEAF JH,
FAH, S50 AA AR 59 FolnaEd 89l B SHLE YH, 1
d o9 E, 4H YA HE(biomarker), oW HH 5] A4 YH A0}

5) RARZR 20219 HEAE
6) FUAZEEHNAEIHY, 20229 EeAtm
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2016; Win et al. 2012).

R A Y &2 iy s ITE Ao 23t AATHoIHE
olgsta] ZAAEISFARY EE= Cox-H|HAHI]AZF o5 sHddct
(Usher-Smith et al., 2015; Colditz et al., 2000). < o= o A=
A=0 A 58 H 49 d HEE o]&sto HAl Gl ot FEY dSK
g MY AFELE Z715H= Aot Christodoulou et al., 2019; Stark et
al., 2019; Kourou et al., 2015).

2T FU HIAES B9 A EHE 6
AFEES st gleH, 53] o5 ¢ 4
A& Sh= AR HYS 7}
= st ok FEAEY

o
ju p=
FEI7E QAL FAAREE 2 EE ARy

FEAEE A A S B
ZHAF, P52 oA 7HE I

o
2]
4
0,
rir
L
EL

ARG et nAAR A
2 A% glol Bastdo] FRsatA s 1Y fgolut HYTAL Faste] wf
313 9tk PAMAEES TPl P AZFH] e LAFEL WA

1% PR ol AAEHA g AEOEA, TAFEL

1. T 370 ool YAtERE I = AAHAZHEN ZHE Bt
ool EPAE W Aol UFUN?
D) 99 98 27 2) & 98 44 3) F/HAHAAAD 28 42

2. 2 29 olyo] Fyoly AtTE Qlete] Y Tl S&(RYE E3)

3. 2 54 oo A= EE UF Ee HARE S5t Yo® Aoy



2 Hzx FAEYEL 20079 S FAAF AEL FHz TR A
o, 20129 1Y T T 1AE

o] W & 201849 7|& 38yko] Ao
HEIAEL TR} FEAE gL
A9l FHAS fiAde R tofdt 7t A AES wusHA Hlth (E DS
20159~20209 FH Axd 7HE1A|, FEAA FAAE 5 FEAEE AA
oF A4 dFE HojErh

OT‘LH
b

e ZFHIR| ZFEEA FalM %l
20159 283 379 84 786
20164 1201 256 84 1541
20179 1224 158 79 1461
20184 1847 229 70 2147
20194 3491 447 62 4000
20204 4064 535 78 4677

A=EA: B30T

ZUAZEY HEIIFE2.0DB 7HHIA 0] digt Azl FFA
(2021)¢F FAA £](2020)°] Atk AFA 9(2021)2 FUALEY HEF
EDBo| 7|5ket A% & B35t B3-S &83 1HHIA AR AP BT
88 A58 WS AR, A A (20200 FUALEY BEF

ggoto] 7HHIA] AR GEYE X drjgold V&S AHESt
A8 F, FHFX(2022) FWAZEY XEISE2.0DBE 7|§toa z|o}
T A5A% GHE AustAPE P9 ESitS o8 Aot d 8-& 253t
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tlo
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L lkr)n o fol to

lo
o
>



| 60 [EREHELEREERI

2. H-LCOIE

H dyoA AR EE dolEe FUALEITHANA AFcls BEISE
2.0DBE AM&SIth EEISE2.0DBE 2000E 1497 AFEE 7 =
2 JEgosgdddt A4S AAT o 8 HeAE Ve E 4, A%, A

TE, MR R 9 BEE 298 Sslote] £&9 &9 1009HE (Rt
4 2%)2] 200295 2019974219 24 9 AL, A4 2 B¥R, M8, 4%
A, 9971, 4718% 5 Aun9E dF JRE 2oL Sl Amolrh &
AF= EEISE2.0DBY AR F &4 9 AW, A4EYE AF44A, A734
A3 AagAA JEE 8ottt
A= 2015~20199 712t Fofl AZEARA S FA6 e & F
[

A
AEE ;o] AA 34z A7AA ofo

2 AdFolM = RALEIALFS ol8ste] A
OlFIAARY L ol8ote] 18 W dTAETN dredsrE dSste L3 4

- gkt 2015~20194 717 o] AEARAL S5 AT T
52 mastol 44 3d A7 olgo] A= A
z 1

- FHEIAYAGAE ARHAAAE FolA A 5Ezt THARToR A golo]

ol
re




o] 7M1 7H2= 2 Aol Lt ARer 1HE Y

YEg AFHoR WA IA SRt shuolc

P41 R TA AR

7Hd2:

@& e gL A
AL

o

B A o] o

AL Aok, AZARLY) S Holshs

At o] P ARFEE 18} 2

=59 A= 15

R

Z(Korean Standard Classification of Diseases ; KCD)o|t}.

(B 2) & 278

CHAMEY BERHS
A&, T4 9 A5 HPAE C00-C14
A5p7139] HIARE C15-C26
557 9 Y 7189 AR E C30-C39
T 4 HEAZY] AE C40-C41
A% 4 7E MJTA AT C43-C44
oA 9 ARA9 FPANE C45-C49
Y HARE C50
o A7 JABE C51-C58
A AA7IEY] HAE C60-C63
229 HARE C64-C68
£ 5 2 35 ABARY Ve 329 MAE C69-C72
WA L 7]e WEuAL WW*““’ C73-C75
E3L oA E AAEEES IARE C76-C80
gz 2d 9 FAxA ] MJAAE C81-C96
EHE (L) ofe F919 PAE C97
A3 BT F7E D45
=5 Ao S D46
T FSAEE D47.1
EHAEEN) FauET D47.3
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T SAY WEYESATE S D47.5
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ERESRI TS L41.2
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Al (D3 Zo] FHHHAZFE, FAHA, 2021; ; 8H35], A3]F, 2018b).
p; ,
logit (p;) =log = =z,;/6. (1)

T o2 RS0l s AdsE AS4ARE(count data)Z4 AHISHAFE 2 Y

o3 ARG} Lo]F 3] AR (negative binomial regression model)

o =

o2 Aglo| 7}5stHEE S|, A3]F, 2018a; Gumu, 1991). Zol&3] ALY
2 §hguiay) ool Ho| T W Hato] 2ok 714 sl AEEE AR
71249 mgolth. Tel} SolgeALFL Bito] HErTt AA vehs

A71A e (k+1) x1 E5 WEE Ui, k= Ao ot

1. SECA FTo] X0l EN
(E HE BRI7|ES 183 utdiaRtet ZHH A gAAe] Ad d=d 2
3o|ct
(H 4) LU Y ZHHOX|CHAR EY

= QUHITHAK} % ZHH T K| CHALKE %

. A 1,243,253 50.1 1,088,134 50.3

44 1,239,293 49.9 1,074,398 49.7

o 20~29 202,098 8.1 199,845 9.2

oe 30~39 387,409 15.6 377,571 17.5




ATV B3I H4S

T= LA % ZFHIX|CHAL %
40~44 298,111 12.0 283,389 13.1
45~49 316,869 12.8 293,788 13.6
50~54 304,887 12.3 270,464 12.5
55~59 309,425 12.5 259,751 12.0
60~64 257,052 10.4 201,495 9.3
65~69 180,824 7.3 131,055 6.1
70~74 133,305 5.4 87,960 4.1
75~79 92,566 3.7 57,214 2.6

o A 2,482,546 100.0 2,162,532 100.0

HA GRS BY, BE ER7|EC] diEiA 48 @y b2 47
50.1%, 49.9%% A9 Fdatd, Fo+ Wi AFHE H]F2 30~394(15.6%),
45~49A)(12.8%), 55~59A41(12.5%), 50~54A(12.3%), 40~444)(12.0%) &= 5
o2 yeht 604 wgte] AFT7E Jeke] 73.3%E AL Qlch. ZFH A
AR B3 A Jy w5 22 50.3%, 49.7%% A9 55t Ay o
o H]FL 30~39A4|(17.5%), 45~49A41(13.6%), 40~44A](13.1%), 50~54
A(12.5%), 55~59A1(12.0%) & S22 et 604 Blvre] Azt Hete]
77.9%% AAAstaL it
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(HGB), #rtAE(GGT), BHAHE(SGPT), 2eH(URN_ PROT) =S
AESYS)o] FoJgt APwsa HeEEglon, /g H AY(AGE), A

(HGB), S&(URN_PROT), EHAHE(SGPT), A€ 1(GGT), ol

Jr

£
=}
=2
a
k|
=1

_4

FHDIAe] MYz M=ot AP BE P oy BE AYo] 7}
Y45 PIYSL Fo FFL Bl
@& 59 YA Y PR 23 AYEARE 2E, GARHGBE T

49 Z71E o A =& 0.854(=exp(-0.1577)u FAska, kA E ]
(GGD= 3 &Y 71 of A 2=2E 1.001(=exp(0.0011))8 Z713tct.
FHAWE(SGPD= & @9 3718 o A 2 =& 1.001(=exp(0.0010))HH
S7kski, QE(URN_PROT) ¥4 ofv] 240] Pl 927} 1.292(=exp
(0.2565)H &t} $Z71EHSYSS 199 2718 o oy @=L 1.003
(=exp(0.0032))H] Z7I5t= Aoz yehdch
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(B 5) USITHAR} QM(HA) 2XIAESTDY

HAHH A= =S XAt p-value
Intercept 1 - 0.6209 0.1890 0.0010
20~29 1 - 3.4723 0.1340 { 2e-16
30~39 1 - 2.7049 0.0723 ( 2e-16
40~44 1 - 2.2667 0.0738 ( 2e-16
45~49 1 - 1.9720 0.0674 ( 2e-16
AGE 50~54 1 - 1.4916 0.0614 { 2e-16
55~59 1 - 1.0296 0.0565 ( 2e-16
60~64 1 - 0.6961 0.0556 ( 2e-16
65~69 1 - 0.3260 0.0558 0.0000
70~74 1 - 0.0231 0.0569 0.6848
75~79 0 0.0000 0.0000 -
SYS 1 - 0.0032 0.0009 0.0007
URN PROT 0%) 0 0.0000 0.0000 -
N 1(F4) 1 - 0.2565 0.0464 0.0000
HGB 1 - 0.1577 0.0101 ( 2e-16
SGPT 1 0.0010 0.0002 0.0000
GGT 1 0.0011 0.0002 0.0000
SHH ARE o p-value
Hosmer and Lemeshow 7}o]Al& 8 5.0841 0.7485
AIC 66,639

(I 6)9] G¥that o A 2y AaE 2, MAHGB)E 3 &9
Z71EeE dHAY 22E 0.951(=exp(-0.0503))8] 7rAstal, QeH(URN_
PROT)Z ¥4 dhv] 349 B¢ A 2=2& 1.166(=exp(0.1535)8) =4
vetdth. FMAMHGB)E o o9 571 o A @2 0.951(=exp
(-0.0503))8 ZAsty, ZvAEE(GCTE o &g S71e of hday o ==
1.001(=exp(0.0009))4] Z7tetct. @HAME(SGPT= ¢ &9 S/ of &
Hhg @ 2L 1.001(=exp(0.0010)H] Z7}star, 0|7 EHDIA)LS 139 =7}
o A == 1.003(=exp(0.0026)8 F7Fstct.

u



(B 6) USITHAXS QLUM(O1) 2RIAEETDY

YA N =S XAt p-value
Intercept 1 -3.5947 0.1637 { 2e-16
20~29 1 -1.8733 0.0819 { 2e-16
30~39 1 -1.1423 0.0565 { 2e-16
40~44 1 -0.6563 0.0505 ( 2e-16

45~49 1 -0.5128 0.0479 { 2e-16

AGE 50~54 1 -0.2801 0.0458 0.0000
55~59 1 -0.2163 0.0454 0.0000

60~64 1 -0.1497 0.0469 0.0014

65~69 1 -0.1035 0.0515 0.0446

70~79 0 0.0000 0.0000 -
DIA 1 0.0026 0.0013 0.0384
URN. PROT 0=%) 0 0.0000 0.0000 -

UF) 1 -0.1535 0.0509 0.0026

HGB 1 -0.0503 0.0102 0.0000

SGPT 1 0.0010 0.0003 0.0026

GGT 1 0.0009 0.0004 0.0101

SHH N e p-value

Hosmer and Lemeshow 7}olA| & 8 4.1477 0.8436

AIC 79,258
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(B 7) LEHHYA ALY GEE

LA O:Igl
iz
AR o Of5E AR o OI5E

20~29 78,234 0.000818 79,328 0.002319
30~39 188,253 0.001811 105,386 0.004868
40~44 109,839 0.002859 92,201 0.008048
45~49 111,233 0.003902 97,561 0.009338
50~54 100,061 0.006376 94,575 0.011631
55~59 94,806 0.010221 93,996 0.012330
60~64 71,417 0.014436 75,237 0.013185
65~69 45,304 0.021301 49,335 0.013885
70~74 29,001 0.029378

56,028 0.015528
75~79 16,354 0.031491

(I 83 (E Y= eI F7 o 2429 &g Fdol]
913t HA FolFB| ARG Afolrt. Y B A (AGE), 44 (HGB), &
HA LE(SGOT), ZutAEH(GGT), EHAHE(SGPT), 8 #H(URN_PROT),
FE71EL(SYS), olH7|EY(DIA), AHZTEIHEBS), oY AlFol

Solgl Agdisg HeaEQom, ojAol AL AH(AGE), EMA(HGB), 8¢
W(URN_PROT), BHAHE(SGPT), AutAEH(GGT), A AFEEIH(EBS), °]
%71@%(DIA)01 A=t %2 BE dAT} o BF dPo] F71EE
S5 YolE 4TS Bk

o

O



MCHEH A NS ESSHN| HZEQXt p-value
Intercept 1 0.1141 0.5625 0.8393
20~29 1 -3.6525 0.1671 ( 2e-16
30~39 1 -2.6026 0.0798 ( 2e-16

40~44 1 -2.1924 0.0802 ( 2e-16

45~49 1 -1.9560 0.0744 ( 2e-16

AGE 50~54 1 -1.3387 0.0669 ( 2e-16
55~59 1 -0.8761 0.0624 ( 2e-16

60~64 1 -0.4771 0.0611 0.0000

65~69 1 -0.2482 0.0624 0.0001

70~74 1 0.0302 0.0640 0.6375

75~79 0 0.0000 0.0000 -
SYS 1 -0.0042 0.0014 0.0032
DIA 1 -0.0206 0.0135 0.1273
DIA2 1 0.0002 0.0001 0.0684
0 0 0.0000 0.0000 -
URN_PROT

1 1 -0.1536 0.0528 0.0036

HGB 1 -0.2026 0.0110 ( 2e-16
FBS 1 0.0011 0.0005 0.0221
SGOT 1 0.0047 0.0006 0.0000
GGT 1 0.0011 0.0002 0.0000
SHH RRE o p-value
Deviance 1,237,312 29,991 1.0000

AIC 82,189

Gt 89 ettt 3 dedds 23 AGENE By, 349 49 &
*_H_/,\_(HGB)% gt & UM o g dereddes O.817(=exp(-0.2026))HH
£

o Ha Feedes 1.005

ol
K

&
[—o
o,
D
)
@)
-
fr
ot
v
=)
olN
N
2

(=exp(0. 0047))uﬂ S7ketch. Qeh(URN_PROT) ¢4 tiH] 27420 3% ¥
F FHEASE 1.166(=exp(0.1536)H] B2 Aoz Uepgth 55718
(SYS)2 3 9] 571 ) B FL&ASE 0.996(=exp(-0.0042))8h 223}
1, ARFEIHEBY)S & &9 Z71 1 FF F5EA5E 1.001(=exp
(0.0011)H) F7Hett.



ATV B3I H4S

(B 9) LEHYR} A+&24(01Y) S0ILEHZY

HYHS N eS| X%t p-value
Intercept 1 -3.6093 0.1854 ( 2e-16
20~29 1 -2.2464 0.1117 ( 2e-16
30~39 1 -1.1465 0.0655 ( 2e-16
40~44 1 -0.5166 0.0559 ( 2e-16
45~49 1 -0.2458 0.0517 0.0000
AGE 50~54 1 -0.2281 0.0515 0.0000
55~59 1 -0.0883 0.0500 0.0775
60~64 1 -0.0406 0.0516 0.4313
65~69 1 -0.0061 0.0560 0.9138
70~79 0 0.0000 0.0000 -
DIA 1 0.0026 0.0014 0.0625
0 0 0.0000 0.0000 -
URN_PROT
1 1 -0.2527 0.0560 0.0000
HGB 1 -0.1101 0.0110 ( 2e-16
FBS 1 0.0026 0.0006 0.0000
SGOT 1 0.0041 0.0008 0.0000
GGT 1 0.0028 0.0004 0.0000
SHE PN o p-value
Deviance 1,228,689 31,256 1.0000
AIC 91,040

&5 1Y APEARE BY, FMA(HCB)=

0.896(=exp(-0.1101))8} ZrAshd, 8t
W(URN_PROT) &4 thu] 2491 A9 Bt A& ast 1.166(=exp(0.2527))
v @2 Ao Uetgth AHTEEZFEBS)S g &9 S/ o B A
A= 1.003(=exp(0.00260)H) S7tetet. YA WE(SGPT)= T &9l 3713t
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(Abstract)

This study predicted cancer incidence rate and the number of
cancer surgeries within the next one year for general subjects and
simple notification subjects using the National Health Insurance
Service Cohort2.0 DB. Relative risk of cancer occurrence and the
number of cancer surgeries between simple notification subjects and
general subjects were calculated. For the general subjects, health
checkup items such as BMI and blood pressure were used as
explanatory variables, and health checkup items, long-term medication
for the previous year, and treatment for three diseases were included
as explanatory variables for the simple notification subjects. A
logistic regression model was used to predict cancer occurrence, and
a negative binomial regression model was used to predict the number
of cancer surgeries.

As a result of calculating the relative risk of cancer occurrence and
the number of cancer surgeries between the general subjects and the
simple notification subjects, each relative risk of cancer occurrence
and number of cancer surgeries in both men and women was less
than 1 for the simple notification subjects compared to the general
subjects . This shows the possibility of expanding the product range
for those subject to insurance, including patients with pre-existing
diseases, with only simplified notices that ease the subscription
conditions. In addition, it empirically demonstrated that each relative
risk of cancer occurrence and the number of cancer surgeries for
simple notification subjects was clearly distinguished from that of

general subjects.

Keywords: Cohort DB, health checkup, generalized linear model, the

relative risk, cancer occurrence, the number of cancer surgeries
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