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N (%)

- 344 2,817  (26.54)

. 354 — 394 3,308 (31.17)

404 - 444 2,387 (22.49)

454 - 2,101 (19.80)
e 7,920 (74.63)
K o] 2} 2,693 (25.37)

R 6.963 (65.61)

5wl 1,005  (9.47)

FAF (D) 5014 10w %k 1,346 (12.68)

100]4 157wt 688  (6.48)

15 o4 611 (5.76)
e 4,418 (41.63)

g eek) AESF(2-47) 3,027 (28.52)

B FEESF(48-167) 2,846 (26.82)
7}-8(168-) 322 (3.03)

R L L 3.658 (34.47)

A4 2 2= (kg/m) A F(23017 25717h 2,736  (25.78)

HgH(250] 4 307 ) 3,770 (35.52)

T H gH(300] 4) 449 (4.23)
A 7.990 (75.43)

reeterEs e R 2,602 (24.57)
T 9,726 (91.64)

Fer S mmbte) gt 887  (8.36)
40 008k 10,038 (94.58)
GOTaUL) 40 z7} 575 (542)

40 008k 8.632 (81.38)

GPTAU/L) 40 Z 3} 1,981 (18.67)
508 8,334 (7853)

¥-GTPUUL) 50 %3} 2,279 (21.47)
10elsk 10,151 (95.65)

FE G (mg/dD) 110 25 162 (4.35)

- 220 °] &} 8,703  (82.00)

- 220 %3} 1,910 (18.00)

N=10,613

* 5T L FE 57T x 13 SFHF(ETFIIE) x T2g(aF1Y €%
¢ 2] E8 @ §AH90cm ©]4, 9JAF80cm ©]*4+
1

oo A F=H71E Y 140mmHg ©) £ 24714 % 90mmHg ©]%
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cholesterolo| X+ 5T 2 FSvodA 20.5%= 7Fd =3k},
ANAZFATE S5k 2ol AF7F ol AdE vjgd v&o] Eokth
g% GOTE AEH|RHEAlA 20.3% = vt H]&to] 2ufo]A; =gkt
g3 GPTE Hwhrtoll A 31.4% IL%H|RbA 55.2%=2 AAFao] H]&to]
68, 108} =AUt y-GTPE Bkl A 34.5%, LR TrolA 49.2%%
g% GPT9 frAke Axp7F Yl FBSE n=nR|vktol A 11.4%% A4
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HeEds ANAan AAAA BRalnie] Pl wstel ¥
A ysgkom GOT 10.2%, GPT 34.8%, y—-GTP 36.0%, FBS 7.5%, Total
cholesterol 27.7%= 73 thv] °F 2~3v} Ax =gkt dtolM = g
wol Aol Wste] WY MEe] Eoew WY HlE2 GOT
11.8%, GPT 32.5%, y—GTP 39.0%, FBS 9.1%, Total cholesterol 30.1%

o] At}
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Iz E ]

2. AERY QA 54

2 4 G NHAL v vE

=

2] N(%)
T.Chole-
sterol

=]
=

Group

GOT
N

GPT ¥y-GTP FBS

r&

2,817
3,308
2,387
2,101

188(6.7)
192(5.8)
120(5.0)
75(3.6)

641(22.8)
699(21.1)
405(17.0)
23(11.2)

501(17.8)
799(24.2)
554(23.2)
425(20.2)

66(2.3)
109(3.3)
126(5.3)
161(7.7)

374(13.3)
549(16.6)
458(19.2)
529(25.2)

0?~

Oi

0?~

38(1.4)
537(6.8)

88(3.3)
1,893(23.9)

76(2.8)
2203(27.8)

58(2.2)
404(5.1)

367(13.6)
1,543(19.5)

2,693
7,920

6,963
1,005
1,346
688
611

295(4.2)
87(8.7)
93(6.9)
60(8.7)
40(6.5)

1,002(14.4)
279(27.8)
368(27.3)
196(28.5)
136(22.3)

1,026(14.7)
311(30.9)
450(33.4)
250(36.3)
242(39.6)

254(3.6)
42(4.2)
74(5.5)
48(7.0)
44(7.2)

1,150(16.5)
185(18.4)
252(18.7)
171(24.9)
152(24.9)

& 10w vF
10014 15717k

n‘.

U\oolﬂ{-ﬂn\o

4,418
3,027
2,846
322

170(3.8)
158(5.2)
210(7.4)
37(11.5)

563(12.7)
625(20.6)
698(24.5)
95(29.5)

393(8.9)
624(20.6)
1,071(37.6)
191(59.3)

141(3.2)
117(3.9)
179(6.3)
25(7.8)

718(16.3)
542(17.9)
584(20.5)
66(20.5)

HJE
J,‘ioioﬁJ,‘iO{Noﬁ
*muwx
ulo.m
—lN

3

g
f

197(5.4)
351(12.8)
1,185(31.4)
248(55.2)

84(2.3)
103(3.8)
224(5.9)
51(11.4)

O),

3,658
3,726
3,770
449

82(2.2)
91(3.3)
311(8.2)
91(20.3)

249(6.8)
507(18.5)
1,302(34.5)
221(49.2)

347(9.5)
489(17.9)
953(25.3)
121(26.9)

ow

1::
r&é

D:

m
m
E

7,990
2,602

310(3.9)
265(10.2)

1,075(13.5)
906(34.8)

1,341(16.8)
938(36.0)

266(3.3)
196(7.5)

1,189(14.9)
721(27.7)

9,726
887

470(4.8)  1,693(17.4) 1,933(19.9)
105(11.8) 288(32.5) 346(39.0)

BERIEE TR e

381(3.9)
81(9.1)

1643(16.9)
267(30.1)
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3. 7494 B4 B8 G9PA WA & o

[y

= Y

ROC Curver Y %(Sensitivity)®} Eo]%(Specificity)oll 8] =&

SIEES

o

ddets Ve o® AREEAT. 4 dadAtel thete] AR

g 7kAdel S48 ROCHS Tatel w9l o5 Brhstanh 4Ee

Zpol 7k oA 7] wiZolth, Al A3 Ay aofstd GOT<f

ANAGFEA 7, g =d 7t d580o] £t yv-GTPE &5, AL

N
r
ol
AL
oy

golA cS5=e] Fhorw ARS A A= A

T3, AERE DA S g E S5 LOHROC WA

GOT GPT ¥y-GTP FBS

ROC Curve #(d#H o2 ®BAZ 3h

o] 0.559(0.638)  0.579(0.678)  0.500(0.666)  0.635(0.679)  0.583(0.615)
= 0.569(0.618)  0.589(0.652)  0.637(0.698)  0.566(0.596)  0.539(0.556)
- 0.500(0.602)  0.509(0.625)  0.720(0.748)  0.505(0.568)  0.526(0.538)
ADZFA 4 0.712(0.730)  0.761(0.783)  0.733(0.768)  0.643(0.648)  0.640(0.640)
5 2] =l 0.702(0.713)  0.754(0.767)  0.747(0.767)  0.670(0.661)  0.647(0.651)
ol¢k718gt  0.619(0.661)  0.625(0.685)  0.639(0.707)  0.589(0.613)  0.575(0.574)
%7189 0.625(0.666)  0.632(0.692)  0.647(0.713)  0.641(0.641)  0.580(0.576)

) Bold 4] : 0.700 o] %t
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b4 B 93 GOT AN dFE B4

AN GOT] ARy 7Hdxt 54 Curve #& Tata A

e

B3 Ay(ZEFA)E 938 0.559(0.638), & 0.569(0.618), &
T 0.50000.602), AAFAG 0.712(0.730), &&= 0.702(0.713), ©I
g7 93t 0.619(0.661), 18 %7 ¢ 0.625(0.666)= L}EF}T,
7HiA B4 FelA e AdFEATsS desdrt b A vt &

T 05002 7Hg vHAl YEebgtoy AH=E BASE di= 0.618%

-

g3l TAEATHLH).

EXLLR It ddes wyy 44
Sk
" “ (OM.569; " | | u (OM.618; “ “

29 0L sl A%
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W 7 54 84 GPT WA 5=

FAAA GPTY A H

2 BAs
0.509(0.625), &=k

=
T
<

7] &<+ 0.625(0.685), 17l

A A

A3 (ZZFA)= 98 0.579(0.678),

ZFA] 4= 0.761(0.783), &= 0.754(0.767),

EAY ROC Curve #<

o=
T

S|

=]
RS |

&4 0.589(

Faha 48

0.652), &

©

7] g9 0.632(0.692)% e

g slg=d7t 7P =4 veEbs

93, 7FARF 544 83 GPT AN d5% #4(ROC W 4)
AelA =4 _ o S = (ROCH A) )
HAGA Fe AL AHgo=z RAgs 4§
(0.579) (0.678)
kil ’ )
(0.589) (0.652)
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ok AR 598 -GTP 134 5% 24

AL y-GPTE] AW rg 7Fdxke] 548 ROC Curve &
sbal A= HAS ARFsSsA)D= A% 0.50000.666), &
0.637(0.698), &5 0.720(0.748), AZ=HA]4 0.733(0.768), 3lg =
0.747(0.767), e°l¢7] &g 0.639(0.707), i FF7] ¢
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2 A3s 3AHEAN(CTHD.
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e bl 54 FRAGYEBS) MY ASE B

NAL FBSe] ARG 7hdAte] 54 ROC Curve #hs shal
AR BAS AdNZE5ADE 9% 0.635(0.679), & 0.566(0.596),
0.505(0.568), AZAZFAF 0.643(0.648), 3e]E# 0.670(0.661),

S
i=1

“ZF
471 et 0.589(0.613), z8lar %7] ¢ 0.641(0.641)= JEFS

o]

rE

T oAM= AdZEA s sldsdrt =4 HEs e

. A% 54
=

p

A BAAYE Z AfolE HolA FUTHHD).

()l E X gl
e RAA e A AHo uAT 49
(0.635) (0.679)
#9 : :
(0.566) (0.596)

2 g sl A%
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P 54 HAGA e AL Aoz BAIN HG-
o = - "
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(0.505) (0.568)
AAFAE |- .
(0.643) 0.648)
SRS : )
(0.670) (0.661)
o9k &gt : )
(0.589) (0.613)
- ; )
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oh AR A FRUsEE 0 S5 2

gl HAAL Total cholesterold AHEE 7ldxte] EAH ROC
Curve #& st A= BAS Ay(Zox)e 9% 0.583(0.615),
Fl 0.539(0.556), &F 0.526(0.538), AZZFAS 0.640(0.640), 3¢
=2 0.647(0.651), ol¢k7] <t 0.575(0.574), glal F%7]

|4t

N

Q

0.580(0.576)= YEISTE. 7FYAF EA4 W FolA= AL

riu

gz A deiwen A dE vz AE nAgds

Apol= AATHLH6).

o1zl E A -
7HiA 54 WA Fe Ao Ao HAT A4
(0.583) (0.615)
54 " ”
(0.539) (0.556)

2 o sl A%
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4. 744 B0 OiF AAA BEA L o

7 g3 GOT

GOTel digh 2A29 3|ARA A7 d#elA= 354 mwkre] H]3
40-44A Ateol= nabH7E 0.762, 454104 ol = wapH]7F 0.6130.2 &
AgtH oz fFolatA kel AHAAME @A7E oAbl Hste] axpu]zt
3.1660% FAHoR fofsiAl wmokth ALFAFE Hdatol Hlste
H gkt WA s 2.282, IEH| RO WAMH| = 44852 FAEHoR
FostA EArh SYEdE ZdTdd vlste] HRu|ukre] w7}
14692 FAISHA O & FolatAl wAarh g Fdatel o
o] WAHH|I7F 1.646% BATHCR FostA EIdH. 2L o
35-394 Ate]l, AAFAGFAA AATE, FAH 579 AATANE &
AgtH oz ot e ANS HATHE4). BRI 7o 54

W AAS Jhd 3k ROC Curve WAZES 0.734% 35 dSA|HT

A
H

7}

U
ot

A JATH-ET).
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#4. 8% GOT 2A 253|724

95% confidence

W Odd Ratio o P %
Limit
Lpol(Al)  35m] % 1.000
35014 390]3} 0.852 0.686 1.060 0.1509
400]%} 4408} 0.762 0.593 0.980 0.0341
A 0613 0456 0826 00013
k) o] 2} 1.000
A} 3.166 2.173 4.613 <.0001
FA@rd) wgd Loo0
5w gk 1.304 0.999 1.702 0.0510
5014 107 ¥ 1.086 0.841 1.401 0.5289
100124+ 15v] gt 1.242 0.911 1.691 0.1701
sV 1020 0707 1473 09145
T v & 1.000
AEeF 0.796 0.628 1.010 0.0605
FEESF 0.971 0.770 1.225 0.8049
7S 1.318 0.876 1.984 0.1854
ARAgAE AN 1000
A 5 1.163 0.853 1.586 0.3397
s 2.282 1.717 3.033 <.0001
FLEH] 4.485 3.026 6.648 <.0001
SRR I P 1000
B g 1.469 1.182 1.826 0.0005
= P 1000
¥ 1.646 1.296 2.091 <.0001
F) 7 i a2 GRS ¥1.9 dvbd B4 8 #Hx

ROC Curve 4

=0.734
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. 8% GPT

GPTel digt =428 IAFAAH dAgol = 354 mRkatel H] 3|
35-394 Atel= b7l 0.820, 40-454] Abel: w7} 0.631, 454
ol ol = waH 7t 047002 FATGH R {FoaA Skt Al A
£ A7 oAtel miste] wxbH]z} 507302 FASGH R {5 =
Atk FALe HFATel HEte] hd 5u R wabH] 7 1.289, 5014 10
H) g WA 7F 1.377, 100]7% 2579 wApH7F 1.3712 SA A o=

o8 =tk AAFA T Aol Hste]l Ao wabHl= 1.973,

I
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=Y
lo,
=
N
A
I
rr
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o~
W
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!
=
rlj

o] WAH|E 79942 EAFH o=

L7402 BASHOR folshl wdeh A4e Gawel vl 1ALE
of wApu7} 13652 BAGACE Fols wgeh 1 SR B
H

st o g §o3A] &e AFNE HIYTHEES). Y

o
N
N
iR
D)
1o
Jm
oX,
rE

T+ AAE w3k ROC Curve WA ZES 0.7872 2 o SA| BT} o=

=7 AT (LH-S).
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¥5. @3 GPT ZX| 2834
L Odd Ratio 5% Co,nf,ldence P %
Limit
Lpol(Al)  35m] % 1.000
350]4F 390]3} 0.820 0.715 0.940 0.0043
40017} 4408} 0.631 0.540 0.738 <.0001
el S 0470 0391 0566 <0001
k) o] 2} 1.000
A} 5.073 3.968 6.484 <.0001
FA@rd) wgd Loo0
5w gk 1.289 1.084 1.532 0.0040
5014 107w 1.377 1.181 1.606 <.0001
100124+ 15v] 3t 1.371 1.123 1.675 0.0019
sl 1130 09800 1419 ! 02931
T v & 1.000
AEgF 0.869 0.753 1.002 0.0537
FEESF 0.866 0.749 1.002 0.0524
I 0.903 0.676 1.204 0.4856
ARAgAE AN 1000
I} = 1.937 1.605 2.337 <.0001
s 4.439 3.713 5.306 <.0001
LEH] 7.994 6.065  10.536 <.0001
SRR I P 1000
B g 1.740 1.523 1.988 <.0001
= P 1000
¥ 1.365 1.153 1.617 0.0003
F) 7 i a2 GRS ¥1.9 dvbd B4 8 #Hx

=1 H
= =

ROC Curve 7%

= 0.787
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t}. yv-GTP

y=GPTol tst 2~ AR A Aol 3541 ghatel] 13|
35-394 Atol= b7l 1.386, 40-454] Abel: w7} 1.379, 454
ool = WA 7 1.7272 FATHOoR FosiA =kth Aol =
A7 A zfell H]ste] wFH|ZF 48022 FAEgHoR FostA =gt
Tl vEAdwel vske] hd 5mnke wAkH|7F 1.577, 5017 10w Rk
WAE 7F 1,640, 100174 2509k mxpu]7E 1,432, 15%3H= axpu] 7}

14772 FAA 02 FolatA =%t 75 vHlaFadl Hlste] A=

o folal BTh AAFALE Ak wlste] wAlFe] mapu]s

2.087, HRke] wAH]E= 3.609, ILEH| W

’

o
K
2
I
rr
S
O
w
o~

=
Ao g foletA Eoktth sl Euls Aol Bste] HRnnk e wap
HI7F 1.574% At o2 FolstAl wdvh IS Al Wlske] AL

Hotato] wabu] 7t 1.458% BASA oz ot Edth WA Sy

B 7hgAbe] 54 ¥Wg AAE v 3E ROC Curve WA g2 0.805%=

G2 o ZAnT 55t FPHRor AAPANAE dSEA 4
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95% confidence

W Odd Ratio o P %
Limit
Lpol(Al)  35m] % 1.000
350]4F 390]3} 1.386 1.202 1.598 <.0001
400]%} 4408} 1.379 1.179 1.614 <.0001
ABed L2 1451 2056 <0001
k) o] 2} 1.000
A} 4.802 3.700 6.232 <.0001
FA@rd) wgd Loo0
5w gk 1.577 1.332 1.867 <.0001
5014 107w 1.640 1.416 1.899 <.0001
100124+ 15v] 3t 1.432 1.186 1.728 0.0002
sV LATT 1209 1805 00001
T v & 1.000
AESF 1.532 1.318 1.782 <.0001
FEESF 2.887 2.495 3.341 <.0001
I3 6.102 4.655 7.999 <.0001
ARAgAE AN 1000
A 5 2.087 1.761 2.473 <.0001
s 3.609 3.055 4.263 <.0001
LEH] 4.934 3.748 6.494 <.0001
SRR I P 1000
B g 1.574 1.354 1.766 <.0001
= P 1000
¥ 1.458 1.238 1.718 <.0001
F) 7 i a2 GRS ¥1.9 dvbd B4 8 #Hx

ROC Curve 7%

= 0.805
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gk, FEAI I F(FBS)

SEAIER e mA 2T SR A ARl A= 3541 H Tkl
vl 35-39A4] Abel= AR 7F 1.395, 40-454 Ale]l& aabu]7h 2.392,
A5A] ool M= mAH| 7} 4.2902 FASGHoR FolaA wdth A
ANe FAZE ofAel mlste]l wApRIZE 2.106% SASHA OR fol kAl

=t FA2 vFAT Hlste] 7d 504k 10w w2 wxpd]7F 1.350

Ukt o] WxabH]E 1.497, A EH| RO W xPH]E 2. 889% EA|ITHA o R &
oAl =t} sl gl ATl vlske] EEu|wkate]l uwxpH]7F 1.457
2 A Ho2 FolstA =t et ATl vlste] nd¢tvte]

A7k 14642 BARH R fol8a ok 2oy FAA @ 5

SA R F27F FFE AT TH10).
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95% confidence

W Odd Ratio o P %
Limit
Lpol(Al)  35m] % 1.000
350]4F 390]3} 1.395 1.016 1.916 0.0395
40017} 4408} 2.392 1.743 3.284 <.0001
A 4290 3126 5889 <0001
k) o] 2} 1.000
A} 2.106 1.495 2.966 <.0001
FA@rd) wgd Loo0
5w gk 1.074 0.756 1.527 0.6901
5014 107w 1.350 1.016 1.794 0.0386
10014+ 15v] gt 1.341 0.956 1.882 0.0888
sV 1003 0701 1487 09850
T v & 1.000
AEeF 1.035 0.786 1.364 0.8057
FTLoF 1.402 1.076 1.825 0.0122
7S 1.533 0.948 2.477 0.0811
ARAgAE AN 1000
A 5 1.147 0.848 1.550 0.3740
s 1.497 1.108 2.022 0.0086
FLEH] 2.889 1.844 4.527 <.0001
SRR I P 1000
B g 1.457 1.141 1.861 0.0026
= P 1000
¥ 1.464 1.124 1.906 0.0047
F) 7 i a2 GRS ¥1.9 dvbd B4 8 #Hx

Y10, YR Bl B FRAIY w2

ROC Curve W%

=0.719
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nh & Fel2HE

dH4HAL Cholesterolol] gk 2A] 28 37 &4 43 AgoM= 35
Al wlktel wlE] 350]4F 390l A mAbH|7F 1.218, 400]7 440]3}d
A s 7 1.443, 454 o] el AE waH7F 20512 EATHoR

A Eeh. AL WAt ol mste] wAHIZF 11782 B

o

Mo folshAl =ttt T vEFAel nlste] 7hd 100 157

el A L ARH] 7 1,429, 150173 ell A alapn] 7k 1.268% FAstH o2 #9
SHAl sotvh AA A e Al Blgte] AT wApH= 1.772, H]
Tt WA= 2402, LM REEe] wabH]E 23132 BAS AR f
SHAl wokeh. dElEdls gkl nlste] HAnnkte] mapn|7h 1.379
= SAH R FofatA Eokvh ok Al wlgte] mERTe] wl

27} 1.468% FAITH o2 fFolsiAl =kt 2y FddA a5

Ed

upRE, 5ol 10vRk} S5 AATel A EAH R FolekA] kT

rlo

8). APEF 7HdAe 54 Wa dAE w3 ROC Curve WA
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#8. F FUZHE ZALEI AR

95% confidence

ik Odd Ratio o P #
Limit
vpol(A)  35m|RE 1.000
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ABSTRACT

High relevancy in characteristics of life insurance

applicant and blood tests

Seung Jun Pyo
Graduate School of Public Health

Yonsei University

(Directed by Professor Sun Ha Jee, Ph D, MHS)

The purpose of this research is to study the correlation between
characteristics of life insuance applicants; age, sex, smoking, drinking,
body mass index(BMI), waist circumference(WC), blood pressure(BP)
and blood tests; GOT, GPT, y—-GTP, FBS, Total cholesterol. This study
is based on the applicants’ historical and medical examination
data(April 2003 ~ March 2004) from ‘P’ life insurance Co. Total 10,613
cases of ‘P’ life insurance applicants who had taken blood test were
selected as the study sample. For examining, logistic regression was
used including ROC Curve Analysis.

The results of this study are summarized as follows;
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Results of blood tests; GOT, GPT, y-GTP, FBS, and Total
cholesterol, mostly showed distinctive relationship with characteristics
of life insurance applicant, especially for BMI and WC. ROC Curve
model was used to measure each blood test. Having controlled factors
of age, sex, smoking, drinking, bmi, wc and blood pressure, numerical
values(ROC Curve Model) of GOT, GPT, y-GTP, FBS, Total
Cholesterol were 0.734, 0.787, 0.805, 0.719, 0.665 respectively. From
the ‘logistic regression analysis’, it was learned that LFTs(GOT, GPT,
y—GTP), FBS, Total Cholesterol of blood test showed meaningful
relevancy in life insurance applicants’ characteristics variables,
especially for BMI, WC.

In conclusion, this study supported a hypothesis ‘high relevancy in

characteristics of life inisuance applicant and blood tests’.

Key Words : Life Insurance, Blood Test, Underwriting
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