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(Figure 1) An Overview of the Research

NHIS Customized
DB

TN TR OMRm Mmoo - ~
\ 4 [ ‘I
Sample Selection( 1) ! Data Construction (1) Dynamlg:s of Check-up I
1 Indicators (IV) 1
1 f _ 1
1.5 million individuals i Eligibility, Check-up, Dynamics of cnecic v i
with general : > and Claims DB p N ;ﬁg (()Jrr?elcjzilfgp DlgBl irl1l y 1
_ i ~ 1
health check-up data . in 2009~2020 2010~2018 .
1 1
1 1
1 1
I A4 A\ 4 |
: Estimation of the Estimation of Future 1
| Disease Burden(lIl) Health Status(I1V) :
! Operative definition and Prediction of future 1
: estimation of disease disease burden using !
. burden using Claims, > models of check-up :
1 Check-up and dynamics and disease |
1 Eligibility DB burden estimation 1
1 1
1 1
1 1
1 Estimation of Medical Estimation of Future 1
: Expense(V) Medical Expenses(V) 1
1
I Estimation of medical Prediction of future 1
! expenses using Eligibility, medical cost using 1
: Claims DB, and the » medical expense :
1 estimated disease estimation and future '
1 burden health estimation models |
1 1

Evaluation of a
Healthcare Program(VI)

Estimating the
effectiveness of the
healthcare program

in terms of healthcare
cost reduction
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(Table 1) Contents of the NHIS Customized DB

DB Contents

- Year of birth, gender, region, insurance premium, etc.
- (Cause of death Statistics) Year of death, Cause of death
- Check-up result: Body Mass Index, waist circumference, blood pressure
(systolic, diastolic), fasting blood glucose, total cholesterol, HDL-cholesterol,
Check-up LDL-cholesterol, triglyceride, urine dipstick test, SGOT, SGPT, ~-GTP,
serum creatinine
- Questionnaire: family history, smoking habits, alcohol consumption, etc.

Eligibility

Clai - Table 20: KCD, days of hospital admission, medical expense, etc.
aims
- Table 60: prescription details, number of days of administration, etc.

6) =23 DBE 371¢] DBZE A|Zugton], BT IRIAZRE T A &9 (7T
NHIS-2021-1-434, NHIS-2021-1-498, NHIS-2021-1-499) < it}
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(Figure 2) Research Design of Disease Burden Estimation

C__ 3
— Eligibility Check-up Claims
m |:> DB DB DB

- Diagnoses of the Diseases

- Check-up indicators
- Questionnaire

- Gender, age, insurance
premium
- Year of death

| Outcome Variable: the Burden of disease index |

Observation Period inde:date Follow-up Period
(2010) AHLOLOL (2011-2020)

Explanatory variables

iz

Aolth. o]& &2 o7 YehlH (Figure 3) 3

(2 3R ARRRAsT)

Aoz oG WslsleAE A
2ot 7] Al i AHIAREE X013, X,
BoD;, =t P ™, t+17] 4 AYFIATFE v 7] AAR X, 5 T4

& 5, 449 X, 8 &3] Bop,, . & ALt

(Figure 3) Dynamics of Check-up Indicators and the Disease Burden

@ O,

Xit Xit+1 Xiteo— = — Xitsr

©) ® ®

BoD;; BoDj 41 BoDj 42 BoDj 4t

AV E 48 ABFEA5E B8alo] 2 F4a. w7l o=
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(Ock et al., 2019; Kim, Young-Eun et al., 2020). Kim, Young-Eun et al.
(2020) 9= AVt A7k AES Eaksle] 3137] Yol Al tis) =u o2
V2 gatoz 3 Lalel AREZALS sl on], o2 uielo w oA
gk Aol 715X (disability weight) 2 AFE38l9ith, FE2 oz o=l
F5%E 5 Fol7 2%Y DBUoRE Holr} ol & AR AW E
Aelsta 27770 Agke] FlEA kS 2-gstgth

A= (Table 2>9] 13} 2t} 22 &8-S 9ste] Dk o

3l KCDREE &8dle] 244 Holg F71s aasauﬂ, 17]5% & DBellA 3
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s
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Mo ok
N
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g KCDREE Fduke 79 A9l Aslo] Adl Aoz ZHEslith o)
[20-125¢1 aFsle AHaes Auke gHol A9 A A3 (ischemic

heart disease) &2 Zthik-e Ao 2 Hol (), 703<] 7}?;%]7} Fodt) 7sAle 2
gho] A7} el wX| = Gl vlEet=], 19 7heTE 5] dgto|H
AZo] Age on|glit}). oA 2 =2 (Oesophageal cancer) 2]
T TSR Ao 19 PR 0.8709] 7FAE 7l v, HlmA A5
FE (migraine) & 72 00 77k 0.1899] 3= 7Kt 7]E AlZH=

other Cardiomyopathy) I} Zo] AYgREr) Y= Ul AsE Oﬂ dsiAE, sid KCD

rﬂ Oﬂ/ o

e
&)

—

ok, 38X ¥Z% (ischemic stroke) o]y TH4

_‘EL

74 HAgH(COPD) AH dghd

= 7] (stage) Y 5=/t 79 A-57F A EAlst=dl, COPDS} o] KCD=
To] 7hse A EA7F fley sholu S84 HEFH 2ol KD Re F
TEE AHT T gle A5 Atk o] AS rkeA ] HiEE dlo] s W
218 msith 71 163 ZEE W 384 HEF Ak 45 0.7339 7HSAE
Folatelnh. 9 o] AE Al 71559 SAFL (Table 2)9] 119} 2.

7) AL Hgde oAkl oA (Group 1), 7FEAFSF BH)AF (Group 2) 2 U], £ A7)
ME Group 15 4oz 3 Aats 2183519

8) & 27} Aol A= AU=H G6PD trait> A< é@mﬂ Asle AE AT} ZA e 2o
©m caries of deciduous teeth®= Zol/Had7]o] Aglolat B o] BA gFHo|
)\1— /HO]oﬂ;ﬂ OHD]'E]Z] SIS ;q;g_o] q_

9) HdY ¥EF o] ARLOR FIE BRv B4 B AEES 1012 TRE $UY,
AZARE, WY, A ARYL, AL, WY, AL 2=8Y 3% 2 04,
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(Table 2) Operational Definitions of the Diseases and Weights (Partial Excerpt) and

Summary Statistics of the Weights

I. Operational definitions of diseases and weights

Cause of Disease KCD of the disease Exception ~ Weight
Ischaemic heart disease 120-125 0.703
Ischemic stroke (mild) 163 0. 560
Ischemic stroke (moderate) 163 0.797
Ischemic stroke (severe) 163 0. 843
Hemorrhagic stroke 160-162 0. 800
Hypertensive heart disease [11-115 0. 474
Myocarditis 140, 141, I151.4 0. 663
Alcoholic cardiomyopathy 142.6 0. 649
Other cardiomyopathy 142 142.6 0.714
Atrial fibrillation and flutter 148 0. 549
Peripheral vascular disease 173 0. 449
Endocarditis 133, 138 0. 690
COPD (mild) J44.00, J44.10, J44.80, J44.90 0.474
COPD (moderate) J44.01, J44.11, J44.81, J44.91 0. 658
COPD (severe) J44.02, J44.12, J44.82, J44.92 0. 753
Silicosis J62 0. 666
Asbestosis J6l 0. 653
Coal workers pneumoconiosis J60 0. 658
Other pneumoconiosis J63-J65 0.582
Asthma J45-J46 0. 409
Migraine G43 0. 189
Oesophageal cancer C15 0. 870
Full Health - 0
Death - 1

II. Summary statistics of weights

Mean

Standard deviation
Minimum

Q1

Q2

Q3

Maximum

Number of Diseases

0.474
0. 206
0
0.309
0.488
0.652
1
279

Note: Cause of Diseases and their weights are from Kim, et al. (2020).
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(Table 3) Summary Statistics for Disease Burden Estimation

Variable Mean Variable Mean
Outcome variable Explanatory variables

10-year cumulative Disease Burden 2.382 | Proteinuria: Weak Positive 0.022
(1.881) (0. 147)

Proteinuria: Positive 0. 024

Explanatory variables (0.153)
Gender (1 if male) 0.492 |SGOT(IU/L) 24. 547
(0.500) (15. 628)

Age 45.297 | SGPT(IU/L) 23.920
(15.536) (21.152)

Body mass index (kg/m2) 23.412 | v-GTP(IU/L) 33. 668
(3. 360) (46. 055)

Waist circumference (cm) 79.107 | Serum creatinine (mg/dL) 1.014
(9.531) (1.083)

Systolic blood pressure (mmHg) 121. 152 |Risky drinking 0. 662
(15.063) (0.473)

Diastolic blood pressure (mmHg) 75.381 | Exercise 0.502
(10. 030) (0. 500)

Fasting blood glucose (mg/dL) 96.235 | Hepatitis B 0. 040
(22.738) (0. 195)

Hemoglobin (g/dL) 13.830 |Family history: Stroke 0. 054
(1.630) (0. 225)

Total cholesterol (mg/dL) 191. 701 | Family history: Heart Disease 0.031
(36.525) (0.174)

HDL cholesterol (mg/dL) 56.221 | Family history: Hypertension 0.115
(20. 378) (0.319

Triglyceride (mg/dL) 123.859 | Family history: Diabetes 0.090
(82. 430) (0. 286)

Obs. No. 1453990

Note: Standard deviations in parentheses.

Abbreviation SGOT refers to Serum glutamic

oxaloacetic transaminase, SGPT to Serum glutamate pyruvate transaminase, y-GTP to
gamma-glutamyl transferase. Risky drinking refers to consuming alcohol on five or more
days per week or consuming more than seven drinks for men and five drinks for women
in a single occasion. Exercise refers to performing moderate or vigorous exercise weekly.
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(Figure 5) Model Training and Cross-Validation
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Hyperparameters are tuned by 5-fold cross validation
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(Table 4) Evaluation Metrics of the Machine Learning Models

Model R-Squared MAE MSE
LGBM 0.378 0. 185 0. 084
Lasso 0. 354 0. 198 0. 090
Ridge 0. 351 0. 200 0.090
OLS 0. 361 0. 189 0. 089
Random Forest 0.311 0. 231 0.101

Note: Abbreviation LGBM represents Light Gradient Boosting, MAE refers to the mean absolute

error, MSE to the mean squared error.

Tgo] 45s Hrlsy] 93 A EZ R-squared, MAE, MSEE AM-319]oH,
EE A ENA LGBM (Light Gradient Boosting Machine) 1V 2] 4 & &w=7} 713
=3ko™ Random Forest®] &7t 718 WAl A=A FH AN HsE
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(Table 5) Disease Burden Estimation Result

Variable Coef. Variable Coef.
Gender -0.511*** | 4~-GTP 0.001***
(0.003) (0. 000)
Age 0.063*** | Serum creatinine 0.014***
(0. 000) (0.001)
Body Mass Index: Low-weight -0.135"** | Proteinuria: Weak Positive 0.130***
(0. 005) (0. 009)
Body Mass Index: overweight 0.003*** | Proteinuria: Positive 0.440***
(0.001) (0.008)
Waist circumference 0.031*** |Risky alcohol consumption 0. 056***
(0.001) (0.003)
Blood pressure 0.002*** | Family history: Stroke 0.016***
(0. 000) (0. 006)
Fasting blood glucose (mg/dL) 0.008*** |Family history: Heart Disease 0.026***
(0.000) (0.007)
Hemoglobin (g/dL) -0.128*** |Family history: Hypertension 0. 160***
(0.003) (0.004)
Total cholesterol (mg/dL) 0.004*** | Family history: Diabetes 0.020***
(0. 000) (0. 005)
Triglyceride 0.003*** | Exercise 0. 022***
(0. 000) (0. 003)
HDL cholesterol -0.007*** | Hepatitis B 0.197***
(0. 000) (0. 006)
SGOT, SGPT 0.001*** | Constant -0. 486***
(0. 000) (0. 005)
Obs. No. 1453990
adj. R-sq 0. 352

Note: Standard errors in parentheses. * p<.1, ** p<.05, *** p<.0l.
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ol del wlel mlg AR HEA

¥

12) mR7IA 2 LGBM, #¥9E ZTYAE 5%
AA fyhe] 37]9) weko] Engsitie Mol 7149l &-8-2 Lasso B39

=
7F Sl g E e, B EES wE HEe]

JeHow Fag Wil BEHYEA, W @

23S s,



J A7 23

=
T

o gH|

ol
=

nle) Ay

459

=
=

Hgo]e) &

3

<
=4

H

<
og Fart gk

T Al 'R - ]
BT e A R RN N N
=omoE Ry g, M RN
%Eﬁﬁ%% V%#@%W%ﬂﬂ
= B oo AN SCTU B
,|_LE._ _UI — = X B = ISy
o O#‘LI 5 io» &oi z.oﬂqmﬂ/\
o W o~ D m‘# o5 o ol ~o ! ~ 2
B o < B W m oS RN K
S - o _ %o P N
o " P N Eoﬂﬂ_l 1 5 oo
Wy TR fo Mo ~ o o A - N B
P ww e X e L BEEIETE T
g oy N op oS Mo Ny T
T o o o o N TR A oE oM o o T
-y N . o 7 8= @m el L n
.Lfﬂﬂdr% T <1#_ouﬂo7ﬂ]1rD ﬁlm.w_
‘I‘UIL. ]L.M Jul_u_‘_O#E w N |
° S CH ) A T I
. & ™ & A X v ow T - =
. RNNANE = mu#ﬂ_.ﬂﬂﬂwr%
R~ S Ho 5 ° = oW B s N AF
F oW oy XS S P o BT
R I ) I %
z.ﬂ I ik zT% i _,ume Bon o e
= B oo T X RE NCom T
IR A N R 5
ﬁ%m?ﬂ%ﬂ o M %M%u..iqﬂo%ﬂam
o Sk X 20 ) ﬂ@ﬁﬂmﬁwﬁﬂwg
Lzt © 2 Tgpi®co2gX
wp AP ok Al Moo I o &L R e N . Aﬂ X B X
- A oﬁ_ﬂlu Jaa! L oy ﬁdﬂwm};oﬂolﬂ
T AT = Ho Eon_u = N o= oo T
X o < = — ~ o o B SRS
R Rl e ol o B = - W N
PRATT, ® B O EERT oA
momomﬁﬂfa . K lezmuﬂWBﬂrb
L AEY = B DLORCEEERC
L OB e R BPRgis=zn 2
OC‘mWE._:u ijh ﬂAEX . 7oﬂAlﬂ_0|,|1_me M Juﬂﬂ;l
FEET L v % S O~
o = E T

Atk



AL
2%

Radyi
oy

24

g
S —
ATo)tm B
G tvﬂﬂr
4r ez,mw_%v )
Mo wé_ )
<ur% 1
m,'moﬂd; o Al
w N
ATOH_.ZT% ﬁ%%@ﬁo
E [y o Eo_/&mm,_twwgﬂ
ﬂ,ﬂmm@og ﬂrgﬂﬂm fo =
A To gl %]a JmZ_oqw_nA
ﬂvgmw_ﬂ_#_ #HEFQEO# T
I 2 T4 nE g o
lehi Moﬂx]oo_aﬁﬁ.o#: ﬂu.ﬁoﬂ
ﬁk%@ @ﬁeom,mobﬁa 2 R
oﬁoﬁ.%é _%Lfdy&ar.ﬂao Wwwqﬁﬂy
%,ﬂof ocﬂﬁJrarﬂmwﬂ >un7uouo%
i ; EW%Q%EAE S
Mo 5 5 o T o G
T : %%ﬁmmxmi iy o
TR e p o ® CE R T o £ v PR
:wueg < 1wﬁomi%ug Y owi Low
o ~O 3 o 14%“700] \/dﬂﬂf =r Eomﬂldr
EoﬂLml,w-m & ﬁﬁmnmﬁdﬁﬂmb GZToLoTQ ﬂmmﬂ
of ol o + 3 o T8 o N ulp 0 <L olp o T Wofﬁ ah
e = B - 3 ﬂr.ae 2 N N S % T & ogﬁomu%
%ﬂ_dz s @%%qﬂaﬁ @_gaoh ? %y 5
ARG = S wfﬂzoa % H o B e K %mcwfm
g % N 5 o W 2 T L2 p 1 R LR e
5 NS + ﬂ}\%oor%mm ﬂﬂﬁm% W%ﬂ%
;a7m-mb 9 E7ﬂﬁﬂﬁo~ﬂmm @ﬁo#éi Ee:@;e
ﬂ;odm s ﬂoT%erwi< }_WM.: go_iaﬁ
iﬂgo 1ﬂoefmoﬁ é%garh w8 2
A_.ulaé_]sr = X b T o ZW% ﬁmﬂ@%i %nu?}
e oS I n LW .WL_L &8 51%3& %qaw
Bo ﬂw_\lxrﬁro ™ i .#oﬁml;oh:mﬂu I ﬂ_u.nwll ‘._,mo,m,ﬂl. 7@@”_4}%
Qﬂn1 z m%whﬂziﬂ uwiiz'%% m:ffﬂ
ﬂmho _ =) i@LVﬂJﬂE ]z._ o| w A L17rUrma
N ZT._ = < = &u = o NE = o) H K i . HAr_M‘IILq7o
Ly g m o 4T F ® Fr wwcﬂ Ledy
Wﬂ@ﬂ%ﬂp% %wuﬂw%m m;ﬁ_mﬁ
B ﬂ%iﬁa _amﬂpwwg m gl %E@L DMH%W
—_ " ‘_lﬁ,v.L muﬂ T ~ _wﬁ __0L EE ,;M _ZT E T oo o
;o %ﬁ%mﬁﬁw 70 F»lbimw %mﬂﬁf_
o .
%%?ZW urummmwloﬂﬂr ﬂMﬂm
<0 \ﬂlvvﬁﬂ‘.ﬂ‘l ‘wuou.rﬁl
qoat.qdlﬂuﬂﬁ/a% qﬂazy
X N g X n_;oe
bl W z T = A o L %o
o I ) T ® A
o oln mjp 3K b mﬂl =
o = E_fdr%
of gah ﬂﬂmm
ﬂhL ﬂLﬂo;an
o muz.wmxm
70
ﬂuﬁmwc_o
= T



=)

L

H]

PR

=

= =

-

£-3]

pil

ol

4 A7 25

(Table 6) Estimated Changes in Check-up Indicators of Female Samples

Body Waist

Systolic  Diastolic

Fasting

mass  circumfer-  blood blood  Hemoglobin  blood dotal
. cholesterol
index ence  pressure  pressure glucose
Body mass index 0.099***  0.038*** 0. 083***
(0.005)  (0.002) (0. 005)
Waist circumference 0. 001 0. 036™**
(0.002) (0.002)
Systolic blood pressure
Diastolic blood pressure | 0. 001*** 0. 004*** -0,001***
(0.000)  (0.000) (0.000)
Hemoglobin -0, 154*** -0, 647***
(0.007)  (0.014)
Fasting blood glucose 0. 001***
(0. 000)
Total cholesterol 0. 001***
(0. 000)
HDL cholesterol 0. 015*** -0. 096***
(0.001)  (0.001)
Triglyceride 0.003***
(0. 000)
SGOT -0.000***  0.002
(0.000)  (0.001)
SGPT -0.000  0.015***
(0.001) (0.001)
~-GTP 0.001 -0.000***  0.003***
(0. 000) (0.000)  (0.001)
Serun creatinine 0.005*** 0.083*** 0.028
(0.001)  (0.006) (0.031)
Smoking 0.090*** 0.192***  0.075  0.130*** 0.543*** 1. 464***
0.006)  (0.027)  (0.061) (0. 044) (0.063)  (0.142)
Risky drinking 0.004* 0.048**
(0.002) (0.022)
Exercise 0. 006™**
(0.002)
Age 0.017%%* 0.023%** -0.122"** -0.021*** -0.023*** -0.058*** 0.900***
(0.000)  (0.001)  (0.003)  (0.002)  (0.000)  (0.004)  (0.008)
Age’ -0.000*** -0. 000*** 0.002***  0.000***  0.001*** -0.010*** 0.002***
(0.000)  (0.000)  (0.000) (0. 000) (0. 000) (0.000)  (0.000)
Obs. No. 1644613 1703274 1565453 1601167 1669912 1627315 1515771
adj. R-sq 0.021 0.010 0. 030 0. 009 0.008 0. 026 0.039
Note: Standard errors in parentheses. * p<.1, ** p<.05 *** p<.0l.
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(Table 7) Estimated Changes in Check-up Indicators of Female Samples (continued)

HDL - ioveeride  SGOT SGPT  4grp oum
cholesterol creatinine
Body mass index 0.192***  0.051***  0.060***  0.091***
(0.021) (0.003) (0.003) (0.005)
Waist circumference 0. 059*** 0. 008***
(0. 008) (0.002)
Systolic blood pressure
Diastolic blood pressure 0.002***
(0.001)
Hemoglobin -0.263%*F  -0.479**F -0, 134*** -0.233%**  -0.015***
(0..009) (0.027) (0. 006) (0..007) (0. 000)
Fasting blood glucose 0. 000
(0.001)
Total cholesterol 0. 039***
(0. 000)
HDL cholesterol -0.010***  -0.016***  -0.007***  -0.002***
(0. 000) (0. 001) (0..001) (0. 000)
Triglyceride -0.012%** 0.001*** 0.002***
(0. 000) (0. 000) (0. 000)
SGOT -0.008***
(0.002)
SGPT -0.007*** 0.000***
(0.002) (0. 000)
~-GTP -0.001 0. 041%** 0.000*
(0.001) (0.002) (0. 000)
Serun creatinine -0, 831" (.188"**
(0. 020) (0.053)
Smoking 4, 680*** 0.547***  0.409*** 1. 332%** 0.020***
(0. 246) (0. 055) (0.069) (0.063) (0..004)
Risky drinking
Exercise -0. 003"
(0.001)
Age -0.255%*F  0.154*** 0.089***  0.055"**  0.079*** 0.008***
(0.005) (0.014) (0.003) (0.003) (0. 004) (0. 000)
Age’ -0.001%**  -0.001***  -0.001***  -0.001***  -0.001***  -0.000***
(0. 000) (0. 000) (0. 000) (0. 000) (0. 000) (0. 000)
Obs. No. 1612767 1573964 1672079 1659609 1604890 1703274
adj. R-sq 0. 009 0.025 0.011 0. 009 0.017 0.007
Note: Standard errors in parentheses. * p<.1, ** p<.05, *** p<.0l.
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(Table 8) Estimated Changes in Check-up Indicators of Male Samples

Body

Waist

Systolic  Diastolic

Fasting

mass  Circumfer-  blood blood  Hemoglobin  blood Total
. cholesterol
index ence  pressure  pressure glucose
Body mass index 0.099*** 0. 051*** 0.110***
(0.003)  (0.002) (0.007)
Waist circumference 0.032*** 0.000
(0.003)  (0.003)
Systolic blood pressure | 0. 003*** 0. 008*** 0.033***
(0. 000) (0. 000) (0.002)
Diastolic blood pressure -0. 002***
(0. 000)
Hemoglobin -0, 265%** -0, 347***
(0.008)  (0.015)
Fasting blood glucose 0. 001***
(0. 000)
Total cholesterol -0. 002***
(0. 000)
HDL cholesterol 0.000  -0.024*** -0. 045***
(0.000)  (0.001)  (0.001)
Triglyceride 0.000**
(0. 000)
SGOT -0. 000*** 0.009***
(0.000)  (0.001)
SGPT 0.014***
(0.001)
y-GTP 0.003*** 0.002"** -0.000*** 0.004***
(0.000)  (0.000)  (0.000)  (0.000)
Serun creatinine 0.010*** -0. 006*** 0.113***
(0.001) (0.001) (0.022)
Smoking 0.093*** 0.282*** 0.209"** 0.102*** -0.014*** 0.961"** 1.296***
(0.002)  (0.007)  (0.020)  (0.015) (0.001)  (0.025  (0.044)
Risky drinking 0.019*** 0.047*** 0.122*** (.102*** 0.166*** 0.351***
0.002)  (0.007)  (0.020)  (0.014) (0.024)  (0.043)
Exercise -0, 014*** -0.023 -0.032
(0.002) (0.020) (0.043)
Age 0.001%** 0.001  -0.100*** -0.006*** -0.030*** 0.036*** 0.441***
(0.000)  (0.001)  (0.003)  (0.002) (0.000)  (0.005)  (0.008)
Age’ -0.000*** -0.000*** 0.002***  0.000  0.000***  -0.000 -0.006***
(0.000)  (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)
Obs. No. 1943073 2034108 1812705 1826523 2012101 1879209 1826202
adj. R-sq 0. 044 0.019 0.026 0.018 0.012 0. 039 0.024
Note: Standard errors in parentheses. * p<.1, ** p<.05 *** p<.0l.
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(Table 9) Estimated Changes

in Check-up Indicators of Male Samples (continued)

HDL - ioveeride  SGOT SGPT 4grp UM
cholesterol creatinine
Body mass index 0.644***  0.036***  0.071*** 0.001***
(0.031) (0. 006) (0.008) (0.000)
Waist circumference 0.115*** 0. 002 0.015***  0.020***
(0.012) (0.002) (0.003) (0.002)
Systolic blood pressure 0. 006 0.003***  0.020***  0.037***
(0. 006) (0.001) (0.001) (0.001)
Diastolic blood pressure| -0.012*** 0.002
(0.001) (0.009)
Hemoglobin 0.069***  -0.903*** -0.191%** -0, 014***
(0.009) (0.041) (0.013) (0.000)
Fasting blood glucose | -0.006*** 0.004***
(0.001) (0. 000)
Total cholesterol -0.024%** 0.026™*
(0. 000) (0.002)
HDL cholesterol -0. 005 -0.001***
(0.004) (0. 000)
Triglyceride 0. 000
(0. 000)
SGOT -0.016*** 0. 005
(0.001) (0.004)
SGPT 0.000***
(0. 000)
~-GTP -0.003***  0.063*** 0.003*** 0.000***
(0. 000) (0..001) (0. 000) (0. 000)
Serun creatinine -0.307***  (0.138"**
(0.015) (0.057)
Smoking -0.122%** 7,673 0.501***  0.790*** 2.560"** 0.019***
(0.028) (0.114) (0.021) (0.028) (0.037) (0.002)
Risky drinking -0.082%** 2,248 0.132***  0.131***  (.893*** 0.002
(0.027) (0.110) (0.020) (0.028) (0.036) (0.002)
Exercise 0.108*** 0.071*** -0, 023***
(0.028) (0.021) (0.002)
Age -0, 229*** 0.012 -0.015***  -0.091*** 0.008 0.004***
(0. 006) (0.022) (0.004) (0.005) (0.007) (0.000)
Age? 0.002***  -0.003*** 0. 000 0.000***  -0.001***  -0.000***
(0. 000) (0. 000) (0. 000) (0. 000) (0. 000) (0. 000)
Obs. No. 1750376 1622630 1947398 1911766 1771063 2034108
adj. R-sq 0.007 0. 069 0.016 0.017 0.031 0.007
Note: Standard errors in parentheses. * p<.1, ** p<.05, *** p<.0l.
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(Figure 6) 10-year Simulated Results of Waist Circumference

Female, 20-39 Female, 40-59 Female, 60 or more
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(Table 10) Medical cost prediction result (Aged 20~39)

Total cost Inpatient cost Outpatient cost Prescription cost
Estimated burden of 87300 ** 41870** 31658 ** 12944***
disease index (22480. 413) (21255. 293) (4769. 057) (1785.181)
Age 34739*** 13535 ** 16593*** 1530***
(1641.317) (1511. 149) (534. 480) (187.942)
Last year's cost 0.057*** -0.067*** 0.261*** 0.392***
(0.010) (0.009) (0.028) (0. 044)
Insurance fee 0.102** 0.112%** 0. 020 -0. 006
Female
(0. 045) (0. 039) (0.014) (0. 006)
Constant ~760973*** -349596™** -379361*** -1312%**
(18872. 286) (15384. 370) (8335. 347) (3132.733)
Obs. No. 903515 903515 903515 903515
R-sq. between 0.028 0. 005 0.350 0.636
R-sq. within 0.017 0. 007 0.078 0.122
R-sq. overall 0.024 0. 000 0.234 0. 500
Estimated burden of 79689*** 32177+ 22270*** 21097***
disease index (7709. 675) (6020. 054) (2870. 001) (1354. 329)
Age 19146*** 3888*** 8393*** 1817***
(983.710) (550. 019) (524. 278) (270.534)
Last year's cost 0. 152*** -0. 026* 0. 438*** 0.597***
(0. 035) (0.016) (0. 040) (0. 048)
Insurance fee 0.097*** 0. 044** 0.032** 0.011**
ke (0..030) (0..021) (0.014) (0. 005)
Constant -389877*** -68901*** -184401*** -41626***
(17495. 628) (11472.760) (8972.769) (4665. 751)
Obs. No. 1217211 1217211 1217211 1217211
R-sq. between 0. 470 0.015 0.920 0. 839
R-sq. within 0.029 0. 001 0.173 0. 345
R-sq. overall 0.378 0. 003 0. 827 0. 707
Note: Standard errors in parentheses. * p<.1, ** p<.05, *** p< 0L
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(Table 11) Medical cost prediction result (Aged 40~59)

Total cost Inpatient cost Outpatient cost Prescription cost
Estimated burden of | 204923*** 126056™** 27442%** 41946 **
disease index (15901.040)  (11900. 600) (8562. 668) (2681.569)
Age 49686™** 12748*** 23520*** 7303***
(1674.604) (823.227) (1523.106) (585.321)
Last year's cost 0. 206*** 0.075%** 0.364*** 0. 499***
(0. 020) (0.008) (0.049) (0. 048)
Insurance fee 0.026 0.047* 0.008 -0.011
Female
(0.038) 0..028) (0.016) (0.008)
Constant -2224037***  -760542*** -929173*** -321915***
(47512.286)  (23937.195)  (48704.835) (20301 361)
Obs. No. 1445847 1445847 1445847 1445847
R-sq. between 0.222 0.035 0.509 0.736
R-sq. within 0. 046 0.007 0.103 0.181
R-sq. overall 0.167 0.024 0.384 0. 560
Estimated burden of | 160295*** 93245 ** 32613*** 28787***
disease index (12956. 483) (10956. 834) (4010. 858) (2218. 495)
Age 52202%** 16894*** 15816™** 9499***
(1217. 263) (955. 295) (836. 843) (461. 809)
Last year's cost -0.077* -0.021* -0.027** -0.010*
(0. 040) (0.033) (0.012) (0. 007)
Insurance fee 0. 174*** 0. 046*** 0.491*** 0.493***
e (0.001) (0,007 (0,036 (0,027
Constant -2188242%**  -828144™** -649737*** -369009***
(39063. 445) (30134. 022) (27479. 961) (15981. 480)
Obs. No. 1619958 1619958 1619958 1619958
R-sq. between 0.218 0.029 0.751 0. 749
R-sq. within 0.036 0.004 0. 205 0.225
R-sq. overall 0.158 0.016 0.618 0.632

Note: Standard errors in parentheses. * p<.1, ** p<.05, *** p<.0L
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(Table 12) Medical cost prediction result (Aged 60 or more)

Total cost Inpatient cost Outpatient cost Prescription cost
Estimated burden 353785 ** 276298*** 23886™** 45445 **
of disease index (24294. 148) (22297, 407) (5832.149) (3504. 084)
Age 121285*** 55698 ** 35357 ** 17472%**
(2311.338) (2040. 041) (874. 882) (713.426)
Last year's cost 0.190%** 0. 119*** 0.400*** 0. 489***
(0.007) (0.008) (0. 020) (0.029)
Insurance fee 0.062 0.097 0. 009 -0, 037***
Female
(0. 080) (0.071) (0.022) (0.013)
Constant -7997568™**  -4433985***  -2013975*** -974809***
(110733.770)  (97125.082) (43041. 474) (32741. 148)
Obs. No. 740608 740608 740608 740608
R-sq. between 0. 108 0. 045 0. 404 0.607
R-sq. within 0.055 0.019 0.166 0.198
R-sq. overall 0.092 0.030 0.344 0.531
Estimated burden 495315*** 370366 ** 86634 ** 41716
of disease index (28717. 855) (24990. 950) (9349. 345) (4402. 445)
Age 148467 ** 71495 ** 30887*** 21587***
(2690. 717) (2564. 114) (6349. 692) (893.973)
Last year's cost 0. 205*** 0. 045* 0.599*** 0. 529***
(0.003) (0. 026) (0.122) (0.026)
Insurance fee -0. 089 -0. 047 -0.013 -0.023
Male
(0.088) (0.075) (0.030) (0.015)
Constant -1.012e+07***  -5594269***  -2060147*** -1229653***
(133004. 864)  (133277.708)  (351380. 874) (41449. 516)
Obs. No. 681755 681755 681755 681755
R-sq. between 0.116 0.017 0. 589 0. 650
R-sq. within 0.089 0.015 0.285 0.227
R-sq. overall 0.118 0.013 0. 505 0.581

Note: Standard errors in parentheses. * p<.1, ** p<.05, *** p<.0L
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(Figure 10y 10-year Simulated Results of Medical Cost

Female, 20-39 Female, 40-59 Female, 60 or more

: i
Ty - -

gl cf i

T8 H B
o F =¥ (=]
Q Qn Q

8y 8 =

st - Ty parl -
+~ 8 - 4
7 8 ] ]
(=} =] [=]

O g Ug U g

3 g i

—_— 85 === = 18528 —_— <185 = - 1B5-8 —— <5 ——— - 135249
- —— 25~29% _— - 230 - - 25~299 — = 2 - - 25~299 ——— ]
Male, 20-39 Male, 40-59 Male, 60 or more

B 'g =

g8 g gl
[~ o o

Q QN QN

= Q2 (SR
foly = bl

= u + § R =i

] e i ! o % 4
(= B4 o o o
O st v [¥]

1 ' [ 7 [ [ . 3 3 [

—_— i85 ——— - 185249 L] ——— - 85-249 —_— <185 ——— - 1B5-248

——— - 299 23 ——— = 23 230 ——— - M99 230




Be A1 A2S

s

38

uld

HEZX| 7ol o

1.

=
=

AVEZOIAE ool =
BRI B AF

=t T 72 4

12l

&

Hu} R oz AFgEs

—_
o

d=HE, A

o
1
v

B
i

7

| 2H]

==
=

a4,

)

—

A

5
AoR W

7] W] Ao 2AA FAMSEE BE

s}
=

A 227} el

I3
psi

o weteR ALPR S Frio] wel A E7kee)

T2t Wt M3} (Obesity,)

=
T
%

of A A

Raksic.

il

(5)

+0,+e,

2
it

Vit = ZI{BM[i,tE ObeSityc}ﬂcBM]i,t +mage;, +yage

2ol g3 Hrle s 9](2017), A €(2014), Kim, Meelim et

al. (2020), Kim, Youngin et al. (2020), Toro-Ramos et al. (2017)

3L

16) 177z

oA o] Foizict,

=2
<]



i

SRR wHelHE 283 v AYne 2 olnu 24 A7 39

4 A= ol (Table 13)~(Table 14)9} 2t} 4 A3} A AFRA| 5 F7foll
uet A gEe] ofskeb, otsle] e n&H|Tk o] 1 Al ejshd Tk
27t mopgle wt AlslE = Ao® yeidth ot nkH|RE o] g9l R 1
F7F BA &1, AP E e B2 Zolg S B 5 vk Aol
A Aol FolE Q3 E FEIY o EE HAA| A G HE9

A gk w9 Rt wE HIAE WHE Fol ¥ A7 FH A

_

(Table 13) Estimated changes in major check-up indicators according to
changes in body mass index

Waist circumference Systolic blood Diastolic blood Fasting blood
pressure pressure glucose
Female Male Female Male Female Male Female Male
BMI<23 L873™*  1961***  0.795"**  1.245"** 0.352"** 0.756™**  0.446™*  0.285***
(0.008)  (0.011)  (0.010)  (0.011)  (0.007)  (0.008)  (0.014)  (0.020)
23-24.9 L885™* 1,970 0.809"**  1.249"** 0.362*** 0.757*** 0.445%** 0.287***
(0.008)  (0.010)  (0.009 ~ (0.011)  (0.006)  (0.008  (0.013)  (0.019)
25-29.9 1886  1.976***  0.829"** 1.256"** 0.381"** 0.766™** 0.461***  0.204***
(0.007)  (0.009  (0.009  (0.010)  (0.006)  (0.007)  (0.012)  (0.018)
>30 L86A*™™  1.974™™  0.846™*  1.252***  0.405*** 0.775*** 0.502"** 0.301***
(0.007)  (0.009  (0.008)  (0.010)  (0.006)  (0.007)  (0.012)  (0.018)
Age 0.157*** 0.295"**  0.014  -0.103*** 0.328*** 0.410*** 0.311"** 1.235"**

(0.004  (0.0049)  (0.010)  (0.009  (0.007)  (0.007)  (0.013)  (0.016)

Age -0.000"** -0.002"** 0.002*** 0.002*** -0.003*** -0.005*** 0.002*** -0.005***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Constant 25.400"**  26.651"** 93.022"** 94.771*** 56.296"** 50.845™** 63.397"** 46.667"**
0.16)  (0.183)  (0.277)  (0.2800  (0.203)  (0.203  (0.355)  (0.421)
Obs. No. SI76479 3546115 3176479 3546115 3176479 3546115 3176479 3546115

R-sq. between | 0.787 0.768 0.358 0.104 0.150 0.072 0.118 0. 064
R-sq. within 0.235 0.322 0.017 0.018 0.008 0.017 0.019 0.021
R-sq. overall 0. 690 0.692 0.241 0.071 0.100 0.052 0. 087 0.052

Note: Standard errors in parentheses. * p<.1, ** p<.05 *** p<.0l.
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(Table 14) Estimated changes in major check-up indicators according to
changes in body mass index (continued)

Total cholesterol HDL cholesterol LDL cholesterol Triglyceride
Female Male Female Male Female Male Female Male
BMI<23 244177 3,186 -0.809*** -1.152"** L.876™*  2.006*** 7.093*** 12.641%**
(0.026)  (0.028)  (0.013)  (0.012)  (0.023)  (0.026)  (0.051)  (0.095)
23-24.9 2.498*** 32517 0,818 -1.173*** L915™** 2,055 7.235*** 12.805%**
0.024)  (0.026)  (0.012)  (0.011)  (0.022)  (0.024)  (0.048)  (0.089)
25-29.9 2.499%%  3.268**  -0.822*** -1.184*** 1.899™**  2.043***  7.349*** 13,043***
(0.023  (0.025)  (0.01)  (0.011)  (0.020)  (0.023)  (0.046)  (0.085)
>30 2.375%" 3178 0,811 -1 159" L7891 94T 7,228"F 12.995%*
(0.0220  (0.029  (0.01)  (0.010)  (0.019)  (0.022)  (0.044)  (0.082)
Age 4,493%%  4.426™0.726%*  0.306"**  3.352"** 3.596***  1.336***  3.565"**
0,023 (0.021)  (0.014)  (0.011)  (0.022)  (0.022)  (0.040)  (0.059)
Age’ =0, 041 0. 047*** -0.004™** -0.002*** -0.033*** -0.037*** -0.013*** -0.044***
(0.0000  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.001)
Constant 25, 087*** 18.394*** 55.204** 72.495™** -8.074*** -16.978"** -90.702*** -229. 030***
(0.666)  (0.651)  (0.414)  (0.316)  (0.632)  (0.650)  (1.263)  (2.074)
Obs. No. 3176479 3546115 3176479 3546115 3176479 3546115 3176479 3546115
R-sq. hetween 0. 084 0. 062 0. 007 0.047 0.051 0.034 0.107 0. 098
R-sq. within 0.039 0. 058 0. 006 0.011 0.022 0.027 0.038 0.052
R-sq. overall 0. 068 0.054 0. 001 0. 036 0.048 0.029 0.088 0.079

Note: Standard errors in parentheses. * p<.1, ** p<.05, *** p<.0L
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(Table 15) Diagnostic Criteria for Metabolic Syndrome

P ti f
Indicators and Stages Criteria roportion o
samples (%)
Waist Circumference (cm) Male>90, Female>85 23.85%
Blood Pressure (mmHg) SBP>130 or DBP>85 36. 86%
Check-up . .
. Fasting Blood Glucose (mg/dL) |>100 37.35%
Indicators
HDL cholesterol (mg/dL) Male <40, Female<50 22.45%
Triglyceride (mg/dL) >150 28.02%
Normal None of the above criteria 27.08%
Stages |[Pre-metabolic syndrome Meets 1-2 of the above criteria 51.04%
Metabolic syndrome Meets 3 or more of the above criteria 21.87%

(Table 169k 2] Yebd 4= it} FAIA o= A} &3b= s Fl =+
AEAT. A AT 10% Aoz vhe AHIA#7 hdE s Zde AV
1o 24835 F-8sto] FsIsith o2/ 7hde AAIAEE ANVES]
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(Table 16) Cumulative Changes in Estimated Medical Expenses According to
Participation in the Healthcare Program
BoD .. - .

improvement Non-Participants  Participants Difference Rate
ate (A) (B) (C=A-B)  (C/A)
Normal - 7,291, 056 - - -
2309N PreMet 6.5% 7,752,581 7,422, 308 330, 273 3.8%
Met 18.1% 9,167,022 7,987,432 1,179,590  11.8%
Normal - 13, 521, 470 - - -
Female 4509N PreMet 3.6% 15, 194, 386 14, 683, 081 511, 305 3.0%
Met 11.4% 17, 660, 875 15,819,607 1,841,268  9.9%
Normal - 28,990, 555 - - -
>60 PreMet 1.8% 33,193, 948 32,715, 463 478, 485 1.5%
Met 7.4% 37,401, 353 35,420,830 1,980,523  5.6%
Normal - 5, 751, 887 - - -
2309~ PreMet 9.0% 6, 503, 542 6,114, 021 389, 520 5.4%
Met 19.1% 7,836, 051 6, 763, 286 1,072,765  12.6%
Normal - 12, 609, 650 - - -
Male 4509N PreMet 5.3% 14, 349, 652 13,719,127 630, 525 3.9%
Met 13.9% 16, 596, 127 14,619,846 1,976,281  10.9%
Normal - 34, 340, 305 - - -
>60 PreMet 2.7% 37,332,724 36, 419, 242 913, 482 2.5%
Met 9.9% 40, 788, 866 37,303,273 3,485,593  8.9%

Note: The improvement rate of the disease burden index refers to the cumulative sum of the
estimated dynamic changes in the disease burden index, indicating the extent of
improvement. Medical expenses represent the cumulative sum of the estimated medical
expenses over 10 years. The presence of metabolic syndrome and age group are defined
based on the program’s starting point. Abbreviation PreMet refers to pre-metabolic
syndrome patients, Met to metabolic syndrome patients.
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(Table 17) List of Severe Diseases and weights

# Disease ICD Weight
1 |Pancreatic cancer C25 0.929
2 |Brain and nervous system cancer C70-72 0. 882
3 |Oesophageal cancer C15 0. 870
4 |Larynx cancer C32 0. 848
5 |Nasopharynx cancer Cl1 0. 847
6 |Acute myeloid leukaemia €92.0, C92.6, C92.8, C94.0, C94.2 0.830
7 |Acute lymphoid leukaemia C91.0 0. 827
8 |Other leukaemia C91-C9H 0.823
9 |Ovarian cancer Co6 0.821
10 |Gallbladder and biliary tract cancer C23-C24 0. 816
11 [Malignant skin melanoma C43 0. 807
12 |Hemorrhagic stroke 160-162 0. 800
13 |Bladder cancer C67 0. 787
14 |Other pharynx cancer C09-C10, C12-C14 0.777
15 |Ebola virus disease A98. 4 0.774
16 |Testicular cancer C62 0.772
17 |Kidney cancer C64-66 0.771
18 |Mesothelioma C45 0. 766
19 |Chronic myeloid leukaemia C92.1, C92.2 0. 764
20 [HIV/AIDS resulting in other diseases B20-B24 0.756
21 |Chronic obstructive pulmonary disease (severe) J44.02, J44.12, J44.82, J44.92 0.753
22 |Chronic lymphoid leukaemia C91.1 0.752

Note: The selected diseases were limited to those with a weight of 0.75 or higher. Other
leukaemia excludes patients diagnosed with ICD C91.0, C91.1, C92.0-C92.2, C92.6,
C92.8, (C94.0, C94.2, and HIV/AIDS resulting in other diseases excludes patients
diagnosed with B20.0, U84.30, U84.31.
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(Table 18) Average disease burden index for overall and severe diseases by
gender and age group

All DW=>.75 DW=. 80
Age Group
Female Male Female Male Female Male
20~24 1.690 1. 006 0.001 0.001 0.001 0.001
(0. 843) (0. 776) (0.032) (0. 034) (0.029) (0. 026)
25~29 1.730 1.085 0. 002 0.001 0. 002 0.001
(0. 875) (0.776) (0.039) (0.033) (0.035) (0. 025)
30~34 1.770 1.227 0. 002 0. 002 0. 002 0. 001
(0.981) (0. 868) (0. 038) (0. 045) (0. 036) (0.031)
35~39 1.814 1. 366 0.003 0.003 0. 002 0. 002
(1. 069) (1.007) (0.042) (0. 049) (0. 039) (0.037)
40~44 2. 064 1.596 0. 004 0. 004 0.003 0.003
(1.196) (1.186) (0.057) (0. 062) (0. 050) (0. 048)
45~49 2. 469 1.928 0. 006 0. 006 0. 005 0. 004
(1.362) (1.408) (0.071) (0.077) (0. 065) (0. 058)
50~54 2.895 2.361 0. 007 0.010 0. 006 0. 006
(1.519) (1.642) (0.081) (0. 095) (0.074) (0. 076)
55~59 3.336 2. 869 0.010 0.014 0. 008 0. 009
(1. 669) (1. 839) (0.093) (0.114) (0.086) (0.088)
60~64 3.872 3. 467 0.011 0.019 0. 009 0.011
(1. 816) (2.117) (0. 100) (0. 126) (0.089) (0.094)
65~69 4. 359 4,093 0.013 0. 024 0.010 0.012
(1. 966) (2.384) (0.102) (0.138) (0. 090) (0. 099)
70~74 4,651 4.603 0.013 0.026 0.010 0.012
(2.093) (2.687) (0.100) (0.143) (0. 089) (0. 091)
75~79 4.697 5.112 0.011 0.028 0. 008 0.012
(2.302) (3.058) (0.083) (0.134) (0.073) (0.088)
>80 4. 863 5.528 0. 009 0.026 0. 006 0. 008
(3.043) (3.475) (0. 068) (0. 140) (0.053) (0.071)
Total 2. 668 2. 087 0. 006 0.007 0. 005 0. 004
(1. 805) (1.912) (0.069) (0.080) (0.061) (0.059)
Obs. No. 738, 455 715,535 705, 293 671,825 705, 293 671, 825
Note: Standard deviations in parentheses. DW=>0.75 and DW=>0.80 represents the disease

burden index derived from diseases with a disease weight (DW) of 0.75 or higher and

0.80 or higher, respectively. When calculating the average value of the disease burden

index for severe diseases, samples of deceased individuals were excluded.
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0. 599
0.643
0.410
0. 668
0. 379
0. 387
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KCD
020, 046, 067, 072

075.3, 085
010-016
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071.0, 071.1

aternal abortion, miscarriage, and ectopic pregnancy 000-008
021-029

(Table 19) Diseases for Pregnancy, Childbirth and the Puerperium
Disease

aternal sepsis and other pregnancy related infections
aternal obstructed labour and uterine rupture

aternal hypertensive disorders

aternal haemorrhage

(ORGSR e

Other maternal disorders

1M
2 |M
3| M
4 M
5 |M

6

Note: Selected diseases are those can be defined only by Claims DB 20 table KCD codes.
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(Table 20) Comparison of Female BMI Estimation Results

(1) 2 Time
Waist Circumference - 0.005*** t-2
- (0. 000)
Diastolic blood pressure 0. 002*** 0.001*** t=2
(0. 000) (0. 000)
Hemoglobin - -0. 023*** t-2
- (0.001)
Serum creatinine 0.016™** 0.007*** t
(0. 002) (0. 002)
Proteinuria 0.043*** 0. 032%** t=2
(0. 007) (0.007)
Smoking 0.095*** 0.069*** -
(0. 009) (0. 009)
Risky Drinking 0.010*** -
(0. 003) -
Age 0. 009*** -0. 012***
(0. 000) (0.001)
Age’ -0. 000*** 0. 000***
(0. 000) (0. 000)
Obs. No. 911025 911025
Adj. R-squared 0. 025 0.028
RMSE 1. 265 1. 263

Note: Standard errors in parentheses. (1) represents the results estimated using only the
screening indicators from the current year, while (2) represents the results estimated
using both the screening indicators from the current year and two years prior. The
notation ‘t-2" indicates that Model (2) includes the screening indicators from two years
prior, while ‘t’ represents the screening indicators from the current year. *p<.1,**p
<.05,***p<. 0L
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(Table 21) Medical Cost Estimation Results Using the Lagged Variable

Aged 20-39 Aged 40-59 Aged 60 or more
(1) 2) (1) 2) (1) 2)

Estimated burden | 59706** 62013%*  192812%**  221783***  347587***  390353***
of disease index (23740)  (24141) (220060 (22614) (36339) (38076)

Lagged term 13359 130323*** 147526***
(25377) (23444) (39246)

Age T7058***  T6014***  8BTAST** TH519*F  193508***  179368***
(3198) (3763) (2516) (3117) (4814) (6109)

Last vear's cost -0.119%* -0, 119" 0. 124" 0.123***  0.136™** 0.136***
Female (0. 004) (0. 004) (0.003) (0.003) (0.003) (0.003)
Insurance fee 0.552"**  0.552"**  -0.022 -0.023 0.343** 0.342**
(0. 166) (0. 166) (0.092) (0.092) (0.142) (0.142)

Constant -2007682*** ~1999271*** -3860000*** ~3791138*** -1, 265e+07*** -1, 246e+07***

(83586) (85100) (103368)  (104102) (279578) (284366)

Obs. No. 168321 168321 477819 477819 299110 299110
R-sq. between 0.023 0.023 0.019 0.019 0.037 0.037
R-sq. within 0.015 0.015 0.106 0.108 0. 062 0. 064
R-sq. overall 0.005 0. 005 0.084 0.086 0.055 0.057

Estimated burden | 70151%**  78964***  129015*** 151572"**  470721***  539270***
of disease index (13066) (13166) (15047) (15304) (39982) (41564)

Lagged term 773212*** 129493*** 258643***
(14306) (16095) (42921)

Age 35812%%%  20354***  81273***  T0171%** 241203+ 207127
(1853) (2204) (2139) (2546) (5554) (6842)

Last year's cost 0.020%**  0,021%**  0.078"**  0.078***  0.160*** 0. 160***
Viale (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Insurance fee 0.163 0. 166 0.029 0.030 -0. 326" -0. 325"
(0.106)  (0.106)  (0.084)  (0.084)  (0.167) (0.167)

Constant 8887537 -TT7801** -3460164*** -3262072***  -97396***  -1. 566e+07***

(49142) (53254) (89001) (92335) (325789) (334968)
Obs. No. 315891 315891 572054 572054 278805 278805
R-sq. between 0. 006 0.007 0.014 0.014 0.072 0.072
R-sq. within 0. 037 0.038 0.074 0.079 0.085 0.089
R-sq. overall 0.037 0.038 0. 060 0.064 0.084 0.088

Note: Standard errors in parentheses. (1) refers to the original model, and (2) refers to the

model using the lagged variable. * p<.1,

* p<.05, *** p<.0L
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Abstract

The aging population and the rising prevalence of chronic diseases have led
to a surge in disease burden and medical expenses, prompting an urgent need
for proactive healthcare, while the evaluation of medical and economic feasibility
remains insufficient. This study proposes a methodology for evaluating the
medical and economic feasibility of healthcare using National Health Insurance
Service database and big data analysis techniques. A disease burden index,
which considers the severity of various diseases, is proposed, and a 10-year
cumulative index is estimated using health checkup indicators. The impact of
healthcare on medical cost reduction is illustrated through the alleviation of the
disease burden index with an example of a healthcare program. Finally, the
importance of health care is emphasized from the perspective of health care
policy and financial sustainability of NHIS.
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