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AE7 | A |E712tHE F9
DFLE 7] 671 O|FQ 7|7t & HUSHZ UAAS]
EUROSTAT | . .. ) LU 8 oFe Vit & dEhl= S
(disability—free life expectancy) | 0| JUCY =2 SHSH HIE
DFLE S HLEHE YA 0| Ut = SHE
without activity limitation =
o= DFLE ,
=21 =
_ , 7t 2R EA0| Q45 25 AtEQ| H
SMLEEN without care need =/t 1= 2 21 =
life expectancy with AYHEE E2 X %Of & EX| Ef = SEet
self-perceived health HIZ

() BANZA 39

2 d7= dolE dgeRe A%t dFE Haletal Bdo S fiste] ARE 9
(2016)2 AFA 91(2020)2] 71l JAsto] HolH Fa4 715 [ 313 Zo] A5t

B3] H0IH Rad 7IE

ez f=1s]

radIE

HYHH AzY =)

7| HGHT 100¢ <220 cm

257 WGHT 30 ( < 200 kg
NFSEINES BMI 10 ¢ < kg/m?
=579 BP_SYS 60 ¢ <240 mmHg
07|22t BP_DIA 40 ( £160 mmHg
ANEEEEEY) FBS 40 ¢ <300 mg/dL
SEYAHE TOT_CHOL 40 < <400 mg/dL
HDL S2|AHE HDL 10 ¢ £200 mg/dL
LDL SYAHE LDL 200¢ <370 mg/dL
AHX|QEIAST SGOT <200 U/L
SHX|LEALT SGPT <200 u/L
ERsEE (VET CRTN <10 mg/dL
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A QA [ 519 2o] WA 4,767,346, o014 4,763,06470ltk. o]% 22 24 o] A%
A7 S50l o] Qs thAARE SHESHE A9 B4 1,876,730, ©14 1,813,238},

= EC 0lg
2011~2019 A=E YA A 4,767,346%H 4,763,064%H
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@ 2% 4
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A A3} gloly FHEE ol Hlole YA 713 gfiste] F
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log(ﬂ)—ml/ﬁ ....................................................................................................................... (2)
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q/l‘fl:q,x( q ) .......................................................................................... (5)

Ay PO A, AY IV ME AMGES] A= TS0l AFH o2 A= 7t
o7 TZ% Coale and Kisker(1990) 2&-S &-8&3}o] 375} tt Coale and Kisker
232 854 o4 AP AMYES FHTOEZN FYRE v H(close the life tables)s}
=) ARREHT A 9A] HEE Coale and Kisker RS E3f 854 oA AFLES &+
Aotal ot ok, 2 Ao dHEAE AFFES] JAETES Bof AleE B AFE AP
E9| Aglto] 8240|182 834 o4 AFdE= Coale and Kisker 23S &850 759
om, I 4 4] (6)7} 7ol YERE 4= Utk

q,x = q,z—l ><exp(k82+($—82)><3)7 T = 82,83, --r, wW—1 reerereeenen ©6)

's1
In 7 + (w—x, +1) Xk,
5T (w—xo)x(w—xo—i—l)
2
q )
h kg, = In q,—82),w = 110(FA) == 112(017), f, = 1,2, = 82
81

AFgEo] 10] HE A 22AH (w)S BA/NdoA THH= A93] AAYHEESE F
asto] F4 11041, o34 112412 A7st
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A §H7IRE Hlge] A% F7ESIE, 904 o4 TRbeIAE @818 Zadit o4 A9
35~304] PRl $IR o] £F 7h48t0] ofF 80~844] TAIHA £5712 8ol Ak
Z7FhY, 85~804) TAHLH A

T ANE B3 9] 99717 vle BYS AT 2L Aigo] i el 7|l
th(E, §4712F Hlgo] WHEA] 10] Hi Lol E AAste] 1 Az £4971%
S7oHe Mg AR eketh)

2 7] ZEYE BF QYIS

ks EC og
25~29 0.0153 0.0271
30~34 0.0175 0.0334
35~39 0.0211 0.0315
40~44 0.0249 0.0323
45~49 0.0288 0.0384
50~b4 0.0356 0.0499
55~569 0.0436 0.0595
60~64 0.0545 0.0699
65~69 0.0701 0.0882
70~74 0.0860 0.1047
75~79 0.0995 0.1148
80~84 0.1088 0.1175
85~89 0.1121 0.1121

90+ 0.1112 0.0084
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2 Qe FNALREETOIA AFSHe BRASE 0DBE AH83l] 24 2 A ¥
9 LGNEE i TEE A hyAte] BYAE PRE st BYA=
F0E /1E0E offlE WY FAY AYE Yo ASHAL, 44 % BRI dol2e
Qzato] PRl A(SEXE R Slstelr,

[¢]

= EC g

e O (3) HIS(%) ChRE(B) HIS(%)
25~29 91,298 5.0 100,789 5.7
30~34 170,533 9.3 109,726 6.2
35~39 191,477 10.4 96,552 55
40~44 232,312 12.7 203,111 1.5
45~49 233,483 12.7 227,593 12.9
50~54 223,592 12.2 234,876 13.3
55~59 210,050 1.5 230,184 13.1
60~64 166,794 9.1 187,320 10.6
65~69 128,661 7.0 144,065 8.2
70~74 95,962 5.2 112,241 6.4
75~79 61,105 3.3 77,412 4.4
80~84 27,401 1.5 38,197 2.2

A 1,832,668 100.0 1,762,066 100.0
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7= =Y g

g O (3) HIS(%) Ch&AE(B) HIS(%)
25~29 91,257 5.0 100,772 5.7
30~34 170,443 9.3 109,694 6.2
35~39 191,365 10.5 96,523 5.b
40~44 232,000 12.7 202,986 1.5
45~49 232,994 12.7 227,413 12.8
50~b4 222,837 12.2 234,582 13.3
55~59 209,005 1.4 229,825 13.0
60~64 165,591 9.0 186,869 10.6
65~69 127,456 7.0 143,511 8.1
70~74 94,420 5.2 111,471 6.3
75~79 59,365 3.2 76,313 4.3
80~84 26,090 1.4 36,995 2.1

85+ 7,927 0.4 13,440 0.8

A 1,830,750 100.0 1,770,394 100.0

(D) APg 23

G 1013} (3 1112 212} 43 oj 4] Alol s Agkslr] 9igt H4 228 7w
of Ajolct. WAITH ol Z7te] Aaol gt ol devianca)el Tet pgk=1.002
AMelE] g A3to] elgdshS Holth ESF Hosmer-Lemeshow A1 2% 89145 0.05

Hrp 37 yehg el 239 diSgto] Z AgEEe Bt

APgofRof fou]gt FIFE U= HEE S8 T SAHE Hr61len, Ao A9 dF
(AGE), @3 A 2EAST(SGOT), TEIL(FBS), A °IEII(CRTN), $=718LBP_SYS),
(=718 (BP_SYS), HDLEHAHZS(HDL), (01718 (BP_DIAY), o7t
(BP_DIA) &=2.2 Yeptor, of/dQ] 49 AY(AGE), 2 oE|d(CRTN), 3EEHEBS),
EHA QEJAST(SGOT), HDLEHAHEMHDL), EH71ELBP_SYS), EE71EY)’
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(BP_SYS?) &0 2 Uepygt}

019] 949 AP R o= AgATNE B AF(AGE)0] Z71E4E APgE0] o}
Xl—‘e TS Holrh ES AR LEAST(SGOT)7 3 & 37H= AFF9] 2 Z(odds)
= 1.0145(=exp(0.0144))8] S7Fotal, 3-EEF(FBS)O] 3t &9 F7HrE Ao Q==
1.0049(=exp(0.0048))Hl} Z7}51= Ao & vepyith.

[F 10] YA AM20|= Z2X|AE! 3| 2S

20l PN B EZQX} p-value % p-value
Intercept 1 2.1907 0.4465 <0.0001 - -
25~34 1 -4.5661 0.0987 <0.0001
35~44 1 -4.1547 0.0660 0.0001
45~49 1 -3.5402 0.0647 <0.0001
50~54 1 -3.0786 0.0552 <0.0001
55~59 1 -2.5961 0.0481 0.0001
AGE 60~64 1 -2.1362 0.0449 <0.0001 11,397 0.0001
65~69 1 -1.7871 0.0437 {0.0001
70~74 1 -1.1493 0.0402 <0.0001
75~79 1 -0.5513 0.0391 <0.0001
80~84 0 0.0000 0.0000
SGOT 1 0.0144 0.0006 {0.0001 510.5 <0.0001
FBS 1 0.0048 0.0004 0.0001 152.2 0.0001
CRTN 1 0.1785 0.0154 0.0001 97.1 0.0001
BP_SYS 1 -0.0619 0.0076 0.0001 60.9 0.0001
BP_SYS? 1 0.0002 0.0000 0.0001 56.2 0.0001
HDL 1 -0.0062 0.0009 {0.0001 54.3 0.0001
BP_DIA? 1 0.0003 0.0000 0.0001 21.4 0.0001
BP_DIA 1 -0.0482 0.0105 <0.0001 19.8 <0.0001
Statistic D.F. Value p-value
Deviance 1,832,650 89,816 1.00
Hosmer-Lemeshow »* 8 11.844 0.1583
AIC 89,852

I 1119] o449 APol R A& AFATE B, AH(AGE)°] 57145 AMgE°] &of
1% e HAh &Y, 2O U(CRTN)O] & &9 S71dr5 APEe 22 (oddsh=
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1.3240(=exp(0.2806))8 =715k, FESELH(FBS)0| 5 w9 ZV184E Ao QR:=
1.0006(=exp(0.0062))H] Z7}51= Ao & vepyith.

[ 11] 038 AMOIZ ZX|AE 32 Y

29I Q= ESShN TZXQXL p-value LR »® p-value
Intercept 1 -1.0961 0.5850 0.0610 - -
25~34 1 -4.5997 0.1629 0.0001
35~44 1 -4.0287 0.1055 0.0001
45~49 1 -3.5912 0.0969 0.0001
50~b4 1 -3.1778 0.0794 0.0001
55~59 1 -2.9997 0.0733 0.0001
AGE 60~64 1 -2.5664 0.0664 0.0001 5004.2 0.0001
65~69 1 -2.0230 0.0597 0.0001
70~74 1 -1.4153 0.0532 0.0001
75~79 1 -0.7303 0.0488 0.0001
80~84 0 0.0000 0.0000 -
CRTN 1 0.2806 0.0182 0.0001 145.4 0.0001
FBS 1 0.0062 0.0006 0.0001 102.2 0.0001
SGOT 1 0.0090 0.0012 0.0001 48.2 0.0001
HDL 1 -0.0085 0.0012 0.0001 47.9 0.0001
BP_SYS 1 -0.0500 0.0086 0.0001 29.8 {0.0001
BP_SYS? 1 0.0002 0.0000 0.0001 285 0.0001
Statistic D.F. Value p-value
Deviance 1,762,050 47,529 1.00
Hosmer-Lemeshow »* 38 6.9683 0.5401
AIC 47,561

@7t oo Abg BAAE SR ot AFE Bt AFTE IS 2= of (3 1219
2.
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CHARI ) HZANYE CHARI ) HZANYE

25~34 261,831 0.0004 210,515 0.0002
35~44 423,789 0.0007 299,663 0.0004
45~49 233,483 0.0013 227,593 0.0006
50~b4 223,592 0.0022 234,876 0.0009
55~69 210,050 0.0035 230,184 0.0011
60~64 166,794 0.0056 187,320 0.0017
65~69 128,661 0.0078 144,065 0.0030
70~74 95,962 0.0146 112,241 0.0055
75~79 61,105 0.0259 77,412 0.0110
80~84 27,401 0.0436 38,197 0.0227

ESE, @A o9 Bt & AFGES] 95% A= 22 [C1E 419 [T1F 519 At

(23 4] Hd B oIE MTE & 95% LBt

0.01
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[T 5] oY Yt OIE AYE & 95% =72t

0 nc

nns

Ao

0.01

(=]
L
g

i
]
=]
iwn
(=1
!
i

(2 #9717t 23

(3 1303} [ 141 217 W4} ol o) 971718 A7) 98 24 gole 517w gel
Atolct. dATH ol 217h] 71Kk ol Tk ozl That p-gt=1.008 AeEl 2
#gto] hgate Helth

d

K717k et TS vAE HSEE FAE SAUE Br|s9oH, Yol A 4
#H(AGE), 29|oE]d(CRTN), 3EEZ(FBS), BHALEAST(SGOT), (RIEZFA)ABMI),
HDLEZE A Z(HDL), HAZFABMD), ol471E84H(BP_DIA), (01&71E)*(BP_DIA?) &=
o2 yeton 049 FL AY(AGE), IHoFE|I(CRTN), 3EEG(FBS), YA |E
ALT(SGPT), (AIEZFA)BMDP), ALFAFBMD, (E718Y)*BP_SYS), +5718Y
(BP_SYS) =02 Uehyth,

B 1319 949 99712 1% AYETE 2Y, AAGEe] 4SS 51710
Zoldt A%S Bolth EF, FdAPEUCRTNe] & @9 434% 9L
1.1080(=exp(0.1026)% 37183, BRAF(EBS)] & W FUEE KL

1.0016(=exp(0.0016))8 Z7Fok= AL Z LEFGTE
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2t 3013
29l BEQX} LR ¥ p-value
Intercept 0.0359 - -
25~29 0.0083
30~34 0.0080
35~39 0.0079
40~44 0.0078
45~49 0.0078
50~b4 0.0078
AGE 55~b9 0.0078 496,753 <.0001
60~64 0.0078
65~69 0.0078
70~74 0.0079
75~79 0.0081
80~84 0.0086
86+ 0.0000
CRTN 0.0012 7,431 {.0001
FBS 0.0000 3,885 {.0001
SGOT 0.0000 2,238 {.0001
BMI? 0.0000 387 {.0001
HDL 0.0001 334 {.0001
BMI 0.0020 234 {.0001
BP_DIA 0.0006 196 €.0001
BP_DIA? 0.0000 174 {.0001
Statistic p-value
Deviance 1,830,729 1.00
AICY

[F 1419] o4 3717 9
dojx= AFFS EAoh EZh IO d(CRTN)o]
1.0867(=exp(0.0831)8 Z7Fs5kaL,
1.0015(=exp(0.0015))H} Z7}51=

1) 2OkS 3| HZEO| AIC= 7,631,2140|Ct,

I 2, AY(AGE)o| 71drE

I (FBS)°]
O eI

F5+2 G710
RS Q710
FRSE Ie
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[F 14] 014 K712t 203 8lH2H
29l NRE ESVSHN| HEZQXt p-value LR p-value
Intercept 1 1.7880 0.0305 {.0001 - -
25~29 1 -1.1270 0.0064 {.0001
30~34 1 -0.9764 0.0063 {.0001
35~39 1 -1.0298 0.0064 {.0001
40~44 1 -1.0198 0.0061 {.0001
45~49 1 -0.8975 0.0060 {.0001
50~b4 1 -0.6906 0.0060 {.0001
AGE 55~59 1 -0.5542 0.0059 {.0001 330,753 {.0001
60~64 1 -0.4198 0.0060 {.0001
65~69 1 -0.2141 0.0060 {.0001
70~74 1 -0.0587 0.0061 {.0001
75~79 1 0.0303 0.0062 {.0001
80~84 1 0.0584 0.0066 {.0001
85+ 0 0.0000 0.0000 -
CRTN 1 0.0831 0.0013 {.0001 4177 {.0001
FBS 1 0.0015 0.0000 {.0001 2,699 {.0001
SGPT 1 0.0022 0.0000 {.0001 2,530 {.0001
BMI? 1 0.0006 0.0000 {.0001 360 {.0001
BMI 1 -0.0197 0.0016 {.0001 144 {.0001
BP_SYS? 1 0.0000 0.0000 (.0001 71 {.0001
BP_SYS 1 -0.0026 0.0004 <.0001 49 {.0001
Statistic D.F. Value p-value
Deviance 1,770,374 1,652,199 1.00
AIC2) 7,642,156
(3 15]= 287 o449 [3 1313 (3 1419 f8717t 213 S AR Z ) g AFE B+

2) ZOIA 3|12 &9l AICE= 8,405,8080|LCt.
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H 15] 87 0= |72t

Y 0y
oz
CHAR ) HRRYI2 CHAR2) HRRY|2t

25~29 91,257 1.2434 100,772 1.8665
30~34 170,443 1.3597 109,694 2.1810
35~39 191,365 1.5370 96,523 2.0868
40~44 232,000 1.7386 202,986 2.1317
45~49 232,994 1.9234 227,413 2.4340
50~b4 222,837 2.2789 234,482 3.0375
55~569 209,005 2.7019 229,825 3.5255
60~64 165,591 3.2614 186,869 4.0704
65~69 127,456 4.0815 143,511 5.0294
70~74 94,420 4.9178 11,471 5.8844
75~79 59,365 5.6240 76,313 6.4254
80~84 26,090 6.1110 36,995 6.5756

85+ 7,927 6.2640 13,440 6.1404

E3H, F/T od9] Bt S {8717 95% AlEARE 242t (119 o)3t (1" 713 Zeh

23 6] 'S4 B 05 717t 2 95% AT

~34 35~39 40~44 45~49 50~54 55~59 B0~64 6569 70~74 75~79 BO~84 B5+
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ZHRNEO] T2 AIUE 2 Q712 243
24240122 BES 242iLi0] AE0] 2t 947
[H 16] CHE SHE B MUE, RE7(|2HHIE, 14Z20E
4 01y
ER B3 B B B B B
MIE RE7I¢HE HBG6Y MIE R/t AZ03
25 0.0003 0.0144 57 0.0001 0.0246 62
30 0.0004 0.0167 52 0.0002 0.0309 57
35 0.0006 0.0197 47 0.0003 0.3220 52
40 0.0007 0.0235 43 0.0004 0.0321 48
45 0.0012 0.0272 38 0.0005 0.0360 43
50 0.0018 0.0328 33 0.0008 0.0453 38
55 0.0030 0.0404 29 0.0010 0.0557 33
60 0.0048 0.0501 24 0.0015 0.0657 29
65 0.0069 0.0639 20 0.0025 0.0809 25
70 0.0119 0.0797 16 0.0045 0.0980 20
75 0.0214 0.0942 13 0.0088 0.1107 16
80 0.0365 0.1052 10 0.0180 0.1165 13
85 0.0569 0.1120 8 0.0316 0.1165 10

o
oz
fu)
&
A
o
f
oR
Ho
oft
o
ol
ol
>,
e
<

PGS AE wAT A 9712
2 g, 2% g qYstel A AgolEe
SKL, 3 Aol vlmstel 2 7j919] Aol g A&t

ll

o AR(simulation) TFlo|HEE HEFIZEDBO 7MY T HolE Jed:
2017~2019ng ARgStaTt 2y Ao mhE 2E Agrte] AGAEE A7l o
SATE BF AXE = glo] & =RoAe AlEolAS g 71 HlolE ] AR BY
7}9425501 2 AFTLRA 40~49A419] HloJHE AAste] 1 F 2 29 o[ AZAXS ¢
Azt olgo] glom, 1 3] HlolH {84 7|&S WSS A AR AA st Aol
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(BML, 53713, 0|28 517t 4 F7lel= 27312 Fefol= SUsleh 7149 o
Foz Halth, Y BAS 45| 919) A Z71e] 2 PR Wk o5 B Al
LuE A4S Tejs) B 5 ek

E3, P 44.4%, °14 56.1%2 P57t A%Ltelk WALkl e -14] Ei: 241 1}
ek 9] o1a A7 A S Ao 1Y E0] A8 B9 447t )
92 w2 4 92 502 /e

(£ 17] 42 2EU0| 5 2E(%)

= <-5 -4 -3 -2 -1 0 +1 +2 +3 +4 >+5
= 0.6 3.3 116 | 216 | 228 | 16.1 9.5 5.3 3.1 1.9 4.2
oA 0.8 4.8 169 | 30.2 | 259 | 128 4.7 1.7 0.8 0.5 1.0

Azptolo] A B ofst of o] nhE BT LS BAR Auki (& 18]3 2} A%
Uol7} e 9ol skttt ofshel A9o] slgshs TR BEATES vl
The A9, RAE 290l S thRte] HeATgo] B oz o] Azktolst
A RS Urehils AR AHRY & s 2A7 D 4 2L B3ls

2w} o4k AEThe e Ageiu [ 181014 AAE A8 Azl SRy B
AL ES TheA tehd % et

el

(£ 18] 42 2ZU0| SHORE HAIIE

o ool T
T nEs @z13) (%T%J%'i) 335%

Bt 0.0011 0.1585 1.1508 0.0337

S JhA(=1A O3H 0.0008 0.1552 1.0576 0.0291
Otak(+1 M| O|Ah 0.0017 0.1649 1.4174 0.0425

Hat 0.0005 0.1599 1.0453 0.0378

oA JH4(=1 M| 0|5} 0.0004 0.1566 0.8574 0.0353
OFSH(+1Af| O|A) 0.0008 0.1814 2.2378 0.0494

30T : o, EaENE, uEn
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A study on calculating healthy age using
mortality rate, disease period, and healthy life
expectancy according to health status

Heujju Chun®*, Kitae Moon®*, Taekyo Leen™**
Abstract

The purpose of this study is to analyze the mortality rate and duration of illness according
to an individual's health status based on health examination information using the
sample cohort DB, and to propose a method for calculating health age using the
predicted health life expectancy based on the mortality rate and duration of illness.
Statistical prediction models for mortality and duration of illness according to individual
health status were developed using logistic regression models and negative binomial
regression models, respectively. And an individual health life expectancy prediction
model was developed using the Sullivan method based on life tables, and the health age
was finally calculated by comparing it with the average health life expectancy of the
entire population. A simulation was conducted on people in their 40s who had taken

health examinations within the past two years as an example.

Key words: health life expectancy, health age, health examination, generalized linear model, sample
cohort DBI
JEL Classifications: J32

* First author, Associate Professor, Department of Statistics and Information, Dongduk Women's
university(hjchun@dongduk.ac.kr)
** Adjunct Professor, Department of Preventive Medicine, Yonsei University College of Medicine
(tubemed@hanmail.net)
*** Corresponding author, Ph.D, Hanyang University(tkleen@naver.com)

66





