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Abstract

Estimation of Disease and Disease Burden by
Health Behavior

Project Head: Kim, Daejung

Microsimulation models can be powerful tools for assessing
value of health promotion and simulating counterfactual
scenarios. We illustrate with a microsimulation model of re-
duced male smoking in South Korea, which has one of the
highest male smoking rates in the world despite a recent

decline.

Drawing from the nationally-representative Korean
Longitudinal Study on Aging, we developed the South Korean
Future Elderly Model, a dynamic micro-simulation model. We
simulated three types of interventions that reduce the cumu-
lative number of packs of cigarettes that a man smoked before
age 50: a 30% overall reduction, eliminating smoking among
light smokers (bottom 30th percentile of smoking intensity), or

among heavy smokers (top 70th percentile).

All three interventions led to significant improvements in

health, with that targeting the heaviest smokers yielding gains

Co-Researchers: Lee, Nanhee



of 2.36 life years, 1.4 disability-free life years and 1.63 dis-
ease-free life years, as well as significant reductions in preva-
lence of cancer, diabetes, heart disease, hypertension, lung dis-
ease and stroke. An across-the-board 30% reduction in smok-
ing intensity resulted in an increase in life expectancy of 1.16
years, an increase of 0.83 disability-free life years, an increase
of 0.28 disease-free life years, and a reduction in cancer
prevalence. Eliminating smoking among light smokers yielded

few health gains.

For tobacco control to significantly raise life expectancy and
reduce the chronic disease burden among the future elderly in

South Korea, interventions should target heavy smokers.
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< ofyARE AE7(2015) T AmE I wf B4 oY et
Pefjof] dHA 9] F2E(c]FEE, transition probabilities)Z A-&5}to]
M2 AHE Tl He I8 A% Aoz A2 A4 2
o] Hatel B o) WskE EAlshe W oletal Ao 4= Qi

mto] A2 AIEH O] 2EE Orcutt(1957)7F A&522 1 B /d7} &
A AT AT PR, GA FFAL AXNRF] HAE =55

A BA FAE LA gt ofd AFo] mAle avE HrHd W

Orcutt(1957)= A/ &5}
FAE 749 7|2 &= sto] AFF o r HHolut Aeo] FFS T
= 702, 7HE, 7199] IRolA Aoy A =g Brsh= WRiolst &
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B4 5] 7irE MMESP(Microsimulation Model for Economic
and Social Policy in Korea)7} 9101, =5 4E0] B}l 240 of
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AFoR WA AYRTS FHY 4 Yk ol WS 383

zdoltt, olE 54, of® 7HQlo] 7L Sl A HEadlE A st

I AFe] A3 2 (health trajectory)E L@ 4= JTid, ojH F

Ao YL & Qs A & U= BIE AFLS & U1, o] FTst

of AA JA+HRe] v AHEHT om 25 FHS 4 Ut E9]
=

o SRR A FALGAS] Aol &, B o7 FY, IS T F
7h, AEAt 5 AR AIA Ws 991 Hdof FQIto 24 njefo] A
oo Ak g o] Bigks A58 & 5= ok

At 209 59 HAZAS}E okl Al IR0 Z|HIRE ulo| A= AlE
o] T dl(population based microsimulation model)°] F-&3}A|
A 11 o, HEZHQI AZ Chen et al.(2015)2 v|THI+

As Hdart AYEdo A= dF= AYsHll, Kopec et
al.(2010) mto]Z & AlEdo]d BdS o]-8oto] ZEP] ARd
< 3ot Hiligsmann et al.(2009)2 Zth3-3(osteoporosis) A
29| vl gag B4 Y9 validation &S $H5MA1L, Burge et
al.(2003) mto]32 &2 AlEHo]Ad BEE o]8sote] Ztha5e a4 ¥
o] AYEGS Aot Kabiri et al.(2018)2 t]=o]A] Ql&2
°]5/d(mobility) &2l A7 7Hx]e} BA|A 7HAE 4 5= ©] utol2
2 Alggold BdlZ ARESHIH

2 AFolA IS 7= AR § Sl s A 2

£ o] E AlEHlAE B3l HAET A+EE v=(Tam et al,
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2017), ¥=(Hunt et al., 2017), & ol g]7HPichon-Riviere et al.,
2011, 2013) 59] =7} A7} et

B A ASHNCD: non-communicable diseases)}< A A|A% 2.
& APEGo] Ant o| 42 A5, 55| AEHA Fe2 NCD= <l
St AFZO] oF AukS X}A|ttH(Catherine, et al., 2016). T 072
222l NCDsE 1145 F7Hwealthier countries)o| A% o|2H&3} AF
TEO] 8 HRlo] E‘r(Rlcks et al., 2016, p. 303.).
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APGE(Zheng, 2014)°% A=
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o] HEyHA Akt AEEA de2 A F 7
Wy 9ol Hashe o= &#A  ATH(US DHHS, 1990).
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ZYPFEM) L= AHEQdT A7 A3, HTk 2 Fdof digt A= 7Y
S A7t g3t oj&E] Aol fAadal, IHEHIEY, T
3, el gt A&E AAste 20 et
2 A= FEIUE HolHE o8t 2] Helt #HE st
o mAle ¥ 24| Al vielaz Aol B

ol 27t lew, 53] AgHEH S| Higt T Fd&C] Hopt A4
A9 FHEECN A= T ofH AUEE ol8sto] Attt
gl Sfm|7k ATt
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Syt ARaeE R 7] st 194] ol E/d S0l 2014
H 43.5% <=4 20154 40%, 20164¥ 40.6%, 20179 39.3%= 7+
A01FA T, AAEH /L7 7H(OECD) 3= FolA= s 44
of ME7] AUt FF= 20149 9] 20209 Q1 FA FAE 29% &
A& BEHE HAAR SASANA S - v QU o] % FHigk A
(2015. 1. 1. 25009 — 45009), 20159 6€ &9zt 41 I 17 =
¥4(2016. 12. A1) 5 5A-AEZ slsta ot AAREAZ]5H(WHO)
= 20159 A AA A& 30% 014t HEE Al BdS F
8kl JTHWHO, 2015). 13y S9% 2 (tobacco control) 02 &
deEs AaAFE o v dHEES o9A #skE AR EE
gstet. ofof] & A toA= FAE FAE Qe U d€(health ben-
efite AZSot= AL HEE oto] AFE FXI5H0h

F<lo] A%l mAEs Pl dit FH AF=E= FE smok-

=t

ing-related mortality(SAM) B Z(Tachfouti, 2014)0] & AL&F]
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O}, SAME A7 LA(risk factor)olv A7FZAAH(health
determinant)ol|A12] 7§21 7t o]&A(heterogeneity)= 1L2|5}A] &5

< Aol St U}Olii /\lgﬂﬂow 22 /\Pj“ﬂ“gﬂr §Eo
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2 A7tE FUollA Hojg Fofof nlo]A=® AlEdold RES o]&
o] wrio|RA A dfet AL BIE At Hzo] A7RA, B
NS Q8 v]= USC(University of Southern California)®] The
Leonard D. Schaeffer Center for Health Policy & Economics2}
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HZE 2

E Aol A &3t Future Elderly Model(°]3} FEM 2 d)2 u]=-9]
(FEME LS -2fufet ego] st e 7iEet Ao=, FEM RE2
A vl=ollA 654 o9 HWitA o] tidAES] A7 HEY mHE
Agstz] ffs AMEEAe. "=l 20049 e FEM 2ES
Centers for Medicare and Medicaid Servicesol| A HQ-S o} 7t
E%o™, Dana P. Goldman 5°] 7R&of Zofsto] A=At FEM
ndo] E42 IS EVL ofd ZiQl & Holgof 7|¥tet RElgolgt=
Holw, 7iQl &9 HdgS S5l 7119 A7 5 AHALHS] o] FA
(heterogeneity)& I = Uth= HoflA FAA Q] meo] it}

20049 7dE vl FEM 2R([11" 2-1] 3F2)2 v 49 FHE
¥} oz B]E AYsty] fgt ®do]7] wZof nle] 2 A== siF &
HEY 77} HEAQ AAEZR AFEE| ofof st} 7hEFs| Ao,
TS g1 o Q= IS A EE olFAIZ] AL, o 7l
== Soto] HA AR AR E ALtst= HAlL
A ot WEH 02 v FEM 282 Al 7je] ZEZ A =0] it} &
e RS ok SHEE 148 848 T 5 gl AlEdo]
A SANA 7+ Bgof| A AFERE gho] BEof F]iE|o] ko] A4t
ot 2004¢ JiEHE v]= FEM2 Medicare Current Beneficiary
Survey(MCBS) 19984 A=75 7|EA}&E (host data)® AR5t 2001
WHE 20309714 65419 ARAEE A st Aolqitt. A ¥ =
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199840 = AASS BT AGAE o] B AX L, AR
A S 9, YR AR W] A SE 9tk o2 musk

70| A7gH old HEoltt. AAJH old EE2 MCBS HE A&

HEZ oy A2 654 A+
(Rejuvenation Sample)7t X J3t7] W&o vl 654171 =& Q1A
9] AZA e O] gt Ago] "asith T HA BE2 B4 g4 A+
At 3 M= ZYst= A+ AASHE 240k ReEx2A] 29 &2
g J&o] W3t} u]= FEM HEoAE o
Interview Survey(NHIS) H|°o|E|E AR&sto] A
F 998 profiled BEsto] AW BYEL F
& =AM 654 FHES AFESHAIH HHAY 2
AANJARER, B4t} 5= FFof| Mgl 9l o o] 71g5to]
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H2g =2

(a2& 2-1) 0= FEM 229l &

‘ 1998 MCBS Age 65 Rejuvenation Sample

wawm wawm

New age 65 New age 65

1998 MCBS | H.,=H(H.X) | 1999 health | H.H(H,X) | 2000 health | H.,=H(H.X) g
hostdata | SWVWOS | status data | SUVVOS | status data | SWVWOl
(age 65+) (age 66+) (age 66+)

Deceased Deceased Deceased
C=C(HX,) Ci=C(H,X) C=C(HX)
Y ¥
1998 1999 2000
costs costs costs

NOTES: 1. C = costs; C;= costs in a given calendar year; H = health status; H, = health status during the year of the
inferview; W = a relative weight; X; = demographic controls. 2. Costs are predicted in constant (1998) dollars and
assume a level of treatment and technology as it existed in the 1990s.

Z}&: Goldman DP et al., p. 47.

Mr o

A Y= 51A] o] 9] QIR W oH, e AAa s 15}

3 504 0|9 FAF W T 2L Wes2 /LSt 20124
S 71 /IR sl 201219 o|F 514 o /It v et

ASHE Agstr] g ZdE Al 7ie] Zeg= vio] /RSt

A WA ZES A7AE o]F EE(transition module)2A] thaFst

A A 7o) Aol&E(transition probability)S AAleH= Ao & A
.

o do

ojf

=
W3 (input risk factor)s= SHHH(504] o)A pack year), Als, A,
& =, 149 A3 (cancer, diabetes, heart disease, hyper-

tension, chronic lung disease, and stroke) W42 ARSI A



] Zol|gE-2 oA AI7HYY R d(discrete time hazard model)&
ARSI &, i) 7 AP (E RS jAIE AEE S
h(t,;)=PrlT,=jIT, = j]

= WA B2, 20124 o] 26uich EA WY 5141, 524 7
S EE /d5k= EE(replenishing cohort module)2A4] W AfEA|
AERe 51A|, 5241 ZBEQ] QIFota] B4 vhdsto] A/dsfof
o & AFolAe 12 Ao ARl B g3 Aol s
o] Wiskihe T2fste] BAlsigict

7|&9] AFolME AMAL EEE Fol Z2ES FA5tke ZSE A+
7F geRey, AgdHE ol SHA AV Bske HSAH
(multistate)® AHA FHEE Wstols] thed] 43, Hol, A0,

<t

AFeH 5= 744" ZSES o|&sto] JHl HolkE £4T A4 &
A Ol dHi(state) 71skrrA o2 S716k0] olg= F4d olYBE

(transition matrix)& T/dst= Ao| A E7Fssitt. metA IS
E AAIE dolghgof w2t 2 A eof Biisto] 2 AJHlo] ddE
o 5 FH5ke HETE A @90 ZEHFRER AlEEelAS
AA|5lo] AEE shgstal o] & AolF7](life course)oll Wk AMEE: HY
H#oto] S (aggregate)sh= Zl0] m&Zol2t & &= QlTh

npx]ao 2 AR E(policy module)> FA7| Yol £ 7fQl &
919l Ay} H3lE Hol HA| oA ] Aut HskE dukE A
Aol A= RHdAEe] fEE W) 7|te Wil 5= AW
& A7sto] AmEYT

HTJ



H2E 2e 2% 19

(19 2-2]= 2P| 12 & Ho] = 1O & = FEM Rdl¥} 7| &
TFE= Zh ANESE HlolEl= 1gshid AmEA FFol =A] Hivt
7Fsste= 571 918 Harmonized KLoSA EloJE{VE ARESt] &4
St Harmonized KLoSA Hl°ol8+= ®©]= HRS(Health and
Retirement Study)?} BloJEl 52 Zthgt AXAA HolHE MEA
T=35E Aot 20069, 20089, 20104, 20124 HoJE|(4 wave)s
o] 83t HElZ =51 AL, 514 o) QIF-E A= it

(12 2-2] Q2|LIEt FEM @glo| 11X

Replenishing Replenishing Replenishing
cohort cohort cohort
ages 51-52, ages 51-52, ages 51-52,
2014 2016 2018
Population Population Population Population
age 51+, b age 53+, > age 53+, p ageS3t, __

2012 2014 2016 2018

Policy Policy Policy Policy
outcomes, outcomes, outcomes, outcomes,
2012 2014 2016 2018
----- - Replenishing Cohorts Module == Transitions Module —— Policy Outcomes Module

A 1% FEM 28-S 0] 44 73,

1) https://g2aging.org/?section=survey&surveyid=49



Harmonized KLoSA H|o|&| 2] ¥H|olEl= 113} tid 2 4], 1153
d9] & Eof tish 7tefe] 8ot th2at At 1gshlid o] #Es
E£2 200549 AFFHEZAHcensus)d ARE &85t 9o,
HZXANE 1000712 g5k oH O]*‘:‘L A&, I 2 gdstoy
S SESIRU ZAF 279 S 45A] ol AR A
FAL 19 O g St AL SRR 3]'9&2@, AA| ZALNA = A1AF 7]
220 15t 25478 9] WdS 53k0] RARE Saskelth A2 712
ZALO A= 8688%, A3AL 7IERAMNA = 79207, Al4AF 7] &AM
A= 74868, 53t 7| E2FAMIA = 70297 = RASER oW, 63 7|2 %
Aol A= 71 Ti'd 6618783 Al4t H'E 92078 = FAFSHH

HHN'

(B 2-1) DS J|22A 20 2 MY

(&9: 3, %)
map gz | AER | MR | OEA ArSECR)
e ZA} CH A _L11|1'§ | ZMES | ZM S| AR | x g ryapxy| mAF A 2R
= ® e | e | R | me | s
(B+C) l‘ I'OE
® © © | cdya | c/6+0)
2006¥(12D | 10,254 | 10,254 | 10,254 - - - -
2008€(22h | 10,254 8875 | 8688 187 67 2.48 2.11
201049(32h | 10,067 8,229 7,920 309 101 4.07 3.76
2012943p | 9,758 7.813 | 7,486 327 112 4.50 4.19

g 1~62F AP 7 BE2A AL fA71e1E 8.
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Z, A% mo] IAY FE2 AlZto] wet WA o2 ddE-ad

(health determinant)& z,2 3}, A3 mo] ofd o]d A%

1o
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i

A% WG R b, . BE AARE ANT AYE e A
h;, §0,— qu' ﬁ%ﬂm(age Spﬂine) Uy . 831 o] X HQl € jom o 9
8 AAE T 7P B oA 1Esh A3k i EAQl v A

o, P, HUT, DAY, AU, UEFOE AN,
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hi j,m = max{I(h > 0), hiji—1m}

1] Jm

o714 metulg] O = ((Bndm vmsn iy )= Hlo 2 wpale Eg) =
449 4 ot} HFHL 29 likelihood functiong SHiSkot= gk
(o]

=]
=
d Zlo|tt.

=

M—1 Jr,
f *‘-Ju = H H szm(‘q (1- hj b ]{1 hJU] X

m=1 j=j,1

H3E =ZHI7IEZ 2AEH

Transition Model2 53] F4H &g 2722 24 WHS
S 21719] Agh T o517t AR E =S Sl ZEI7FERE AlEdE 0]
= ¥ ¥EZ(uniform distribution)& AH8-5}% S
F5H HSEY o|PLES v Sto] olPA
275t clE %, AdE ol Sl= 71919 ApdE AZFE(H, T
T, AR et HA—R HES, AFDE 24 okl 7 AHI RS o
SEN #EES BlLste] JH BEY o|gEo] #EERT A
B= o|33t AL =& 53t o]& 20129 thido] He B
7RIoA| A-&5to] AREstH, 20308 714] o| gk ZH2t Al4tskeltt.
o|eE 4= At oIy mio|d stata 145 ARESIIOH, 2|

7FEE YA 5 AlEF el C++ = 351



H2F = 1% 23

H4Z oy E =¥ Zit

2 A9l A¥shid(KLoSA) AmelA S51H ol AT
2006~20124 dlo|H9] 7|2EAIF2 o9 ®e} gt A HlolH

(B 2-2) 13t g 7|=3A

Variable Mean Std. Dev. N
Male 0.435 0.496 25417
Current Smoker 0.173 0.378 24094
Ever Smoked 0.307 0.461 24094
Log of BMI 3.133 0.122 25417
Heart Disease 0.071 0.257 24074
Hypertension 0.361 0.48 23947
Stroke 0.049 0.215 24070
Lung Disease 0.029 0.167 24085
Cancer 0.04 0.196 24083
Diabetes 0.153 0.36 24041
No ADLs 0.956 0.205 25417
1 ADL 0.013 0.113 25417
2 ADLs 0.006 0.076 25417
3+ ADLs 0.025 0.156 25417
No IADLs 0.893 0.309 25417
1 IADL 0.052 0.221 25417
2+ IADLs 0.055 0.229 25417
Death 0.032 0.177 25417

Zt&: Harmonized KLOSA dl|oJe] ¥4 A3} 514 o4 g tiA
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U FHE 40.9%, HEF THE 4.2%, HEAT 0.9%(COPD 4
12.7%), rHE %, T FHE 15.3% =l HAge] F
O

(B 2-3) SULEA 7|24

Variable Mean Std. Dev. N
Male 0.432 0.495 19005
Current Smoker 0.15 0.357 17141
Ever Smoked 0.4 0.49 17141
Log of BMI 3.171 0.131 18195
Heart Disease 0.052 0.222 17011
Hypertension 0.409 0.492 17070
Stroke 0.042 0.2 17016
Lung Disease 0.009 0.095 16448
Cancer 0.06 0.238 17662
Diabetes 0.153 0.36 17061
Exam-Diagnosed COPD 0.127 0.333 19005

A FRUAZIIRAL 71, 514 oV Ed .
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Harmonized KLoSA A=E &-&3to] A/JH ol 2E A& 54
sttt 3EHsEE WSHu|H4(Less than high school, More
than high school), @654 BTt 65~75A], 754 ©14), BMI
t1](23.5 o]4), 504 o] - FAHES AHESIelaL, AshdEE = 77 vl
SHA|GE Aol AU 8RIEE =3
=, "= FEM Z2ojA &85 A
o|g] mEofA F719] Aol FFFZ mIA

g
3
m’n
fllo
-
ox
ol
o,
)
£
e T
re
1
2
Y

ol

t}.2)

o o] FS 719 o A B ojFo] JFS whx ¥, 1Y
o] A 719 T Hfofut JFS wh=rt AAge] A4 7]
ol TEYO] JFS Wt HEFT2 A7)0 A4S 1EY, T
Qo] JFE wheth Ao & FAge H7]9] thE Mg Hf o7
FFS LA G=tt. ol9t T2 Hsto] 89 Alegh2 ot me}
2ot AR (mortality model) AF7H] 1133t BE #6719

3} wa}

) olgjo]l ADL, IADLY] #4:0] S W= Zo= 7Hgsta
o}, oxeo & Felt B Hs

(smoke stop)HFE FEHFE of= LEZ ST, SAA%t
(o)

ox,
ol
ok
8,
r
=

(ool e
)
0
i

T 7V FAE sHA g2 Aro] FAE AR #ES AAtD
A, FAHee SR 29T FES A EHVER YAEA
of o3 AA FA E= T oFE 2T

Mol &E HFPY 4 AW}E EHHY, 504 ojd9 FF FAF

(pack-years)o] 199 371 49, o] HHSA &I marginal ef-
fect= 79 = 1% HY WollA 0.7579F S71ok= A2 YERGTh
(I 2-4) F=). 284 SAALCE [olotA vehd Bia7 oA A2 A

2) https://roybalhealthpolicy.usc.edu/files/2015/05/FEM_techdoc.pdf, p. 29
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cancer diabetes hypertension
cancer marg. diabetes marg. hypertension marg.
effects effects effects
Male 0 0 0
) @) @)
Less than high -0.0617 -0.00182  -0.0768 -0.00377 -0.121° -0.0133"
school (0.0804) (0.00236)  (0.0722) (0.00353) (0.0572) (0.00626)
More than high -0.0958 -0.00265 0.0634 0.00326 -0.0910 -0.00964
school (0.110) (0.00285)  (0.0864) (0.00462) (0.0716) (0.00724)
Lag: age spline 0.0342"  0.00101" 0.0284"  0.00140" 0.0289"  0.00320™
less than 65 (0.0105) (0.000295)  (0.00813) (0.000392) (0.00615) (0.000672)
Lag: age spline 0.0275" 0.000816* 0.0154 0.000762 0.0123 0.00136
between 65,75 (0.0120) (0.000356)  (0.0108) (0.000532) (0.00893) (0.000990)
Lag: age spline -0.0166 -0.000493  -0.0169 -0.000832 0.00343 0.000380
more than 75 (0.0148)  (0.000441)  (0.0141)  (0.000693) (0.0109) (0.00121)
Lag: BMI more 0.0738 0.00221  0.164" 0.00830" 0.273" 0.0317"
than 23.5 (0.0702) (0.00212)  (0.0618) (0.00319) (0.0496) (0.00597)

cum smokpacks 50 0.00757  0.000225"  0.00235 0.000116 0.00123 0.000136
(0.00204)  (0.0000596) (0.00198)  (0.0000974) (0.00157)  (0.000174)

Lag: diabetes 0.134 0.0162
(0.0768) (0.0101)
Constant -4.440™ -3.814" -3.374"
0.610) (0.470) (0.351)
Observations 9781 9781 8640 8640 7116 7116
Pseudo R2 0.036 0.036 0.020 0.020 0.026 0.026

Z1 % p €0.05, %k p<0.01, X *x* p<0.001
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(B 2-5) Mazst HES HEe H0|I2E
.heart stroke _ lung
heart diseases lung diseases
diseases marg. Sl Tfarg. diseases marg.
effects eftects effects
Male 0 0 0
) o] o]
Less than high -0.0970 -0.00293  -0.0358  -0.000956 -0.106 -0.00128
school (0.0816) (0.00246)  (0.0847) (0.00226) (0.114) (0.00137)
More than high 0.0545 0.00172  0.00340  0.0000914 0.0220 0.000272
school (0.0990) (0.00325)  (0.107) (0.00289) (0.144) (0.00181)
Lag: age spline 0.0266" 0.000809"  0.0312°  0.000836" 0.0431"  0.000522"
less than 65 (0.00974) (0.000289)  (0.0113)  (0.000289) (0.0176)  (0.000189)
Lag: age spline 0.00372 0.000113  0.0156 0.000419 0.0309 0.000374
between 65,75 (0.0123) (0.000373)  (0.0126)  (0.000338) (0.0163)  (0.000205)
Lag: age spline -0.0162 -0.000493  0.00922 0.000247 0.0135 0.000163
more than 75 (0.0166) (0.000504)  (0.0134)  (0.000360) (0.0147)  (0.000180)
Lag: 0.266™ 0.00935" 0.227" 0.00690"
hypertension (0.0748) (0.00299) (0.0770) (0.00264)
Lag: diabetes 0.280"™ 0.0108" 0.182° 0.00571
(0.0838) (0.00399)  (0.0891) (0.00325)
Lag: BMI more 0.0915 0.00282 0.101 0.00274 -0.275"  -0.00327"
than 23.5 (0.0713) (0.00223)  (0.0740) (0.00204) (0.106) (0.00124)
cum smokpacks 50 0.00202 0.0000613 0.000617  0.0000165 0.00239  0.0000290
(0.00216)  (0.0000657)  (0.00238)  (0.0000639) (0.00324)  (0.0000392)
Lag: heart 0.304" 0.0112'
disease (0.115) (0.00562)
Lag: cancer 0.188 0.00621
(0.183) (0.00733)
Constant -3.967" -4.353" -5.145™
(0.562) (0.659) (1.039)
Observations 9481 9481 9562 9562 9751 9751
Pseudo R2 0.041 0.041 0.055 0.055 0.064 0.064

& Standard errors in parentheses
* p €0.05, x>k p<0.01, %% p<0.001



H 2-6) AYHE Y, SARYEY 2
death K smoke start K smoke stop
death marg. SMoKe marg. SMOKe marg.
effects start effects stop effects
Male 0 1.102 0.0531™ -0.171 -0.0428
@) (0.0555) (0.00322)  (0.0767) (0.0204)
Less than high 0.0257 0.00108 0.0899 0.00233 -0.179" -0.0419"
school (0.0660)  (0.00279) (0.0559) (0.00141) (0.0575) (0.0136)
More than high -0.312"  -0.0108" -0.0581 -0.00147 0.0764 0.0183
school (0.103)  (0.00285) (0.0696) (0.00167) (0.0746) (0.0184)
Lag: age spline 0.0179  0.000754  -0.0297" -0.000794™  0.0191" 0.00444™
less than 65 (0.00961)  (0.000396)  (0.00549) (0.000150)  (0.00574) (0.00133)
Lag: age spline 0.0427"  0.00180™ -0.00550 -0.000147 0.0226' 0.00527
between 65,75  (0.00982) (0.000417)  (0.00871)  (0.000233)  (0.00891) (0.00207)
Lag: age spline 0.0471"  0.00198™ 0.00545 0.000146 0.0109 0.00254
more than 75 (0.00747)  (0.000342) (0.00960) (0.000256) (0.0104) (0.00242)
Lag: cancer 0.797" 0.0728™
(0.0946)  (0.0149)
Lag: diabetes 0.192" 0.00937
(0.0710)  (0.00398)
Lag: heart 0.237" 0.0125
disease (0.0917)  (0.00593)
Lag: -0.0878 -0.00356
hypertension (0.0604)  (0.00237)
Lag: lung 0.313" 0.0180°
disease (0.109)  (0.00826)
Lag: stroke 0.0302 0.00131
(0.0968)  (0.00432)
Lag: 1 ADL 0.416° 0.0269
(0.166)  (0.0154)
Lag: 2 ADLs 0.500° 0.0354
0.211) (0.0225)
Lag 3 or more 0.631™" 0.0499"
ADLs (0.142) (0.0182)
Lag: 1 IADL 0.0468 0.00205
(0.0905)  (0.00413)
Lag: 2 or more 0.503™ 0.0343"
[ADLs 0.117) (0.0118)
Lag: BMI more -0.182" -0.00751"
than 23.5 (0.0594)  (0.00241)
cum smokpacks 50 0.00167  0.0000704
(0.00188) (0.0000790)
Constant -3.368" -0.9717 -1.969™
(0.556) (0.297) 0.325)
Observations 10589 10589 19329 19329 4347 4347
Pseudo R2 0.226 0.226 0.146 0.146 0.017 0.017

Z: Standard errors in parentheses
* p <0.05, k% p<0.01, **k* p<0.001
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(B 3-1) g0, 8¢ us $F20109)
Highest level attained

No Primary Secondary Tertiary Aevaerrsago?‘ Populati

Age Group SC:SO" Total | ST Total | SOMP! Total | SOM! < hooin (10005)
(% of population aged 15 and over) o

Total
15-19A4 0.10 0.10| 0.10| 75.40|74.80 | 24.40| 0.00| 12.46| 3,407
20-24A 0.10 0.10| 0.10| 14.70| 14.30 | 85.00|13.80 | 13.93| 3,211
25-29A 0.10 0.10| 0.10| 21.30|20.60| 78.30|59.90 | 14.70| 3,715
30-34A 0.20 0.20| 0.20| 29.20|28.30| 70.30|62.40| 14.57| 3,771
35-39A4 0.20 0.40| 0.40| 43.10|41.40| 56.10|51.00 | 14.02| 4,208
40-44A 0.30 1.10| 1.00| 52.20 | 48.20 | 46.00 | 42.00 | 13.50| 4,058
45-49A) 0.50 450| 4.30| 58.40|48.10| 36.50|33.30| 12.75| 4,084
50-54A 0.90 | 11.00 | 10.40 | 62.80|44.40| 25.30|23.10| 11.63| 3,876
55-594 1.90 | 20.30|19.30| 59.40|36.90| 18.40|16.70 | 10.55| 2,794
60-64A 4.50 | 30.10|28.30 | 50.80|29.00| 14.50 | 12.90 9.49 | 2,257
65-69A 11.20 | 38.40|34.90 | 38.90 | 20.80| 11.50 | 10.00 8.13| 1,914
70-74A 20.60 | 41.50|36.60 | 28.60|15.50| 9.30| 8.90 6.55| 1,608
7541 o4 | 36.60 | 37.70|33.40| 19.20| 9.70| 6.50| 5.50 4.96| 1,965
15A4] o}t 3.40 9.60 | 8.80| 45.30|35.50 | 41.60|30.00| 12.05| 40,868
25A4] o}t 4.10| 11.50| 10.50 | 44.60|34.40 | 39.80 | 34.80| 11.89| 34,250
@3t
15-194 0.10 0.10| 0.10| 74.80|74.20| 25.10| 0.00| 12.47| 1,601
20-24A 0.10 0.10| 0.10| 14.50|13.90 | 85.30|25.20 | 14.16| 1,522
25-29A 0.10 0.10| 0.10| 21.80|21.20| 77.80|68.60 | 14.87 | 1,807
30-34A 0.10 0.20| 0.20| 31.10|30.40 | 68.40 | 62.30| 14.55| 1,843
35-39A4] 0.20 0.40| 0.40| 47.10|45.50| 52.20|47.20| 13.87| 2,066
40-44A) 0.30 1.30| 1.30| 58.60|53.90| 39.50 |35.60 | 13.21| 1,998
45-49A) 0.50 5.70 | 5.40| 66.10|52.80| 27.60|25.00 | 12.24| 2,035
50-54A 1.10| 14.30 | 13.60 | 67.80|45.10| 16.70 | 14.90| 10.94| 1,946
55-594 2.50 | 26.50|25.20| 59.40|33.30 | 11.70|10.40 9.73 | 1,409
60-64A 6.70 | 39.20 | 36.60 | 45.70|23.10| 8.40| 7.40 8.40| 1,165
65-69A 16.80 | 47.20|42.40 | 30.60 | 14.40 5.40| 4.60 6.72| 1,017
70-74A 29.70 | 47.40 |41.00| 19.70| 9.20| 3.20| 3.00 5.03 897
754 o’ | 47.70 | 38.30|33.20| 12.20| 5.70 1.80| 1.40 3.58 | 1,295
15A4] o}t 5.50 | 12.50|11.40| 45.90|35.30 | 36.10 | 28.60 | 11.45 | 20,601
25A4] o} 6.40| 14.80| 13.40 | 45.40|34.40 | 33.40 | 30.10| 11.15]| 17,478
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Highest level attained

No Primary Secondary Tertiary Ag:r?g; Populati

Age Group SC:;’O" Total | M2 Total | ORI ot | COMPI | chogiin ows
(% of population aged 15 and over) °

o4z}
15-19A4] 0.10| 0.10| 0.10| 76.00 |75.30| 23.80| 0.00| 12.44| 1,806
20-24A] 0.10| 0.10| 0.10| 15.00|14.50| 84.70 | 3.60| 13.72| 1,689
25-29A] 0.10| 0.10] 0.10| 20.80|20.00| 78.80|51.50| 14.53| 1,908
30-34A 0.20| 0.20| 0.20| 27.30|26.40| 72.10 | 62.40 | 14.60| 1,928
35-39A] 0.20| 0.40| 0.40| 39.20|37.50| 59.90 |54.60 | 14.15| 2,142
40-44A] 0.30| 0.90| 0.80| 46.00 | 42.70| 52.40 | 48.20 | 13.78| 2,060
45-49A] 0.50| 3.30| 3.10| 50.80|43.10| 45.40 | 41.70 | 13.24| 2,049
50-54A] 0.80| 7.60| 7.10| 57.70 |43.30| 33.90 |31.60 | 12.32| 1,930
55-59A] 1.20 | 14.10[13.30| 59.50 | 40.60 | 25.20|23.20| 11.39| 1,385
60~64A] 2.20| 20.50|19.30| 56.30|36.00| 21.10|18.70| 10.67 | 1,092
65~GoA| 4.90| 28.30|26.10| 48.30|29.20| 18.50 | 16.00 9.76 897
70~74A 9.10| 34.00|30.80| 39.80 |25.40| 17.10 | 16.90 8.52 711
754 o4 | 15.10| 36.50|33.70 | 32.60|19.00| 15.80 | 14.60 7.70 670
154 ol 1.40| 7.00| 6.50| 43.70|36.60| 47.70|33.40| 12.76| 20,267
25A4] o} 1.70| 8.40| 7.80| 43.20|34.70| 46.60|40.00 | 12.69| 16,772

A}&: Barro, Robert and Jong-Wha Lee, 2013, “A New Data Set of Educational
Attainment in the World, 1950-2010.” Journal of Development Economics, vol
the Korea Research

104, pp.184-198. This work was

Foundation(KRF-2006-342-B00010).
http://www.barrolee.com/data/dataexp.htm.(2018. 11. 30. 91&)

supported by
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BAE Ak Aok ofd HoIA =gt vhek 2o] KLoSA Hlol]
2 2gto] 504 oldo] 3HY FAZ WS pack-year WSS B

of A5t pack-year ¥g= ?F Aol 5H& o 44 109 59t &
AL P2 49 10 pack-years= FHARE &= Qlt}. WheF 51 57k o5

3%, U A 5 &1L obFofl 4744 mHitkH o] AR 35 pack-years
2 3HAFSE 4= Itk Harmonized KLOSA AF&E o]-85to] A5 A3}
A4S S 23.81 pack—years— 712353k

- AL 1 AAAR] FA Hpack-years) 30% 4
- AuE] e 20 8F9 30% = (pack-years 155 MR
- AU L 3 9] 30% = (pack-years 43.7 ©1%d)
AU @ 12 20124 504, 51410 FAAe] A FA%4 30% ¢
Z<S 1 olF B Bt FEE HIkE A% A4 oldY oF
Wsh= BHAolth Ay 2+ 20124 514, 524
o] 3t 30%°] gt TR Ede &3] 5
B SAY FHE HokE FAT A4 ol olzm
OF WRR[ERO 2 AUk 32 20124 504, 51410 &4
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B 4-1) NU2IQE 7|00 S =1t Hw

o _ “Light “Heavy
Afross Eh 0 smokers” 30th smokers” 70th
e—board 30% . .
5 . 30th percentile 70th percentile
30% Reduction . . . .
Male . -~ percentile | Reduction | percentile | Reduction
Reduction | (post-trea Reducti (bost- Reduction | (post-
(pre-treate ted) eduction | (post-treat | Reduction | (post-trea
d (pre—treate ed) (pre—treat ted)
d) ed)
Life
Expectanc 33.86 35.02 35.81 36.02 32.65 35.01
Yy
Disability-
Free 25.82 26.65 27.21 27.34 25.14 26.54
Life Years
Disease-Fr
ee 12.01 12.29 12.09 12.22 12.17 13.80
Life Years
o|e} 22 7|l 9] SV SR SHibeHH, 1 7 A2
19} Yo & A4kt 3¢, A A AT o w2} 19] 16007 42
Ak gasks avt glon], 49 30%e] FAAY FAFS 0
o= %S T 29 36005 1] PR Hh ANE B 5 Uck
HYE 9(2010)] AOIA AT 2Lkt AH F0 19 A

7 7M1= F A 4400 9, Zo oF 19 17009 7 FoH o A&
OJAFHL Bt 20345 Yot} T FFE 2](2013)9] AFollA = ¢
2y} =vlo] 19 1 A4S s B+ 30508t €S AEL |97t

ATk Steith. 1 QALYS A X ZoliFole ARAH(EER)]
o chact



42 AZ¥EjQ Wil M2 Y o5 ¥ BYRH = o7

(B 4-2) ot= gel9) 18 3 A 71X Z0 Xzia
(G hEa )

HLAE I A

35 20,508 7,353
5% 30,721 13,268

5 40,284 23,292
%7128 terminal) 32,348 12,965
ZA AF(death) 29,736 12,000

A& QFgE 9].(2013). oFAlotellA 9] QALYS] 714 A, HITAP Public Forum.
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