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Ao A et @S Musculoskeletalo]u cardiovascular 5 organdl] reserve

Y} function®] lossZ Fite 4= 9lal, o]# 38k multi-system loss&E df}o] 2 H o]
WA Z; 3o AWEo] ZdPE o] multi-morbidityE 7}&3} A]A adverse
eventZ} WA St AS HolFal 9t} of 7]o|A] Wl age related disease:=
cardiovascular ~ complication,  Atherosclerosis, Ischemia,  Osteoporosis,
Osteoarthritis, Type-2 diabetes mellitus, Alzheimer’s disease, Parkinson disease
So]H, multi-system losst} 3] AW o] WRAlEE Al oA Z-3} interventions
7F8H= Aol d35o] t} A3 vhaolu} adverse eventE WHAISHA] = E 3l
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[32! 1-1] Schematic representation of the proposed sequence of events moving from
age-related alterations to multimorbidity

o

3l Review articledl| A= t}o]7} =718t whe} incidencer} Z7}sle= 2=
organ specific 3] A2t ARDE A7RsE=d] o]l ¢J31'd Brain aging and
neuro- degenerative disease 7}H]2g]olls== Alzheimer's diseasel} dementia’} 3E3$F
|31, Circulatory diseaseol= CHD, HIN©] Eye disease®l|+= Age-related macular
degeneration”} 18] 3L joint degeneration, metabolic disease 5©°| 33 Fof 3]
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Incidence Brain aging and neurodegenerative

disease:

i Alzheimer's disease

& Cognitive dysfunction

4 Dementia Eye diseases:
4 Age-related macular
degeneration

Circulatory disease

a.Coronary heart disease Skin disease

& Hypertension

Metabolic diseases:
i Diabetes
4 Obesity

Aging-related diseases

WVascular lesions
i Atherosclerosis

Age

[32] 1-2] Main aging-related disease with age and incidence

w3l Efraim Jaul and Jeremy BarronZ,'® Somatic Disease and Multiple
Chronic  Conditions  (Cardiovascular  disease, Hypertension,  Cancer,
Osteoarthritis, Type-2 diabetes mellitus, Osteoporosis, Multiple Chronic
Conditions)¥} Psychological and cognitive (Cognitive aging, dementia,
depression) &2 TFE3}e] Age related diseaseE 9| 3t}

I OE Review articleol| 4], Immune-senescence®] 7Jd 22 age’} 57}
u}g} Cardiovascular disease (Atherosclerosis, Hypertension, Cardiac failure),
Articular damage (Osteoporosis, Osteoarthritis), Metabolic disease (Type-2
diabetes mellitus, Metabolic syndrome, Obesity), Cancers (Carcinoma,
Melanoma, Breast cancer), Neurologic disease (Alzheimer’s disease, Parkinson
disease, Depression)®] o] Zrpstcta Av ahgick!

A, oFtke] abole= QA o =FElA 5222 A Jsh= ARDo
= i) ukgdAsle) dgsl= CVD, cerebrovascular disease, HTN, Cancer,
Osteoarthritis, T2DM, Dementia, Parkinson’s disease, Osteoporosis, Cataract,

AMD, Hearing loss 5o|] E3t== 2S 218 F Ut
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2) d=dE AY HgE
1e518] 91 Z7bel uleh o] B AP ols) WASKE A Pae Akdo
2 ZPER=E Aot} MAIRAE T o33 (Global Burden of Disease, GBD 2019)

s

of o3, el gyE (disability adjusted life year, DALY)& 7|22 3}
7HE 23 o] AEE(GBD) 278 EIetdS W, ¥A 30:d%F Ao FUkst
10t AHol FEA A2 SH1990-2019 DALYs S7F %: + 50%), T (+ 148%),

HEF(+ 32%), RHIANESH(+ 93%), Eﬂ%‘(+ 09%), =218 FA(+ 83%) T AR ol
7Vl whet S7tshs ddte) el AREo] o7y EF He AS gl skal
o}

A All ages
Leading caires 1990 Perceritace of DALYS Leading causes 2019 Percentage o DALYs  Percentagechangein  Percentage change in
1990 2019 rasmber of DALYS, age-standardised DALY
1690-2019 rate, 1950-2015
[ 1 Reonatal disorders [ 20:6{3-9t0114) 1 Neonatal disorders 73EawEa) | 323417 w-20E)
(2 Lower nespiatory infecvons. || 57 74w100) F. ‘W . 7.
gmm T T 2 T ';%n %
4 chaemic beart disease &7 (£4050) IEEITTS |L_-567 [-6a-210-475)
5 Sarcke 42281t . 226044 \[ 575 (5620 -£4T) 44-51?1?1:!-51?}
(G Congenital Dirth defects | 2 (2304 % ] 9(26W032) G510 308 (449 10-302)
7 Tubsroosis | 128w | 226w I 24{-c8tw0l ~310 (-37-110-154)
& Road Injuries ] 1 (610 340) e 28 (251031) 147:9 (13 58!«0153—9] 244 (185 10 26
§ Measles I__Zipswss T5(19w31) 459 (£330505) || 1e3IET10-155)
T Nalaria [ 251404l 21{17w1E -37-3 (508 10-125] =400 (=527 10-17-1
lT'rf% 33(19w35 1 llrﬂﬂ'ig_l_ﬁ}'%ﬂﬁl' 1o
[12 Protein-enesgy makwarition || 2016w 27 10(171020) || -410(-47-210-335) || 528666 0-550)
| 13 Low Back paln | 37 (Limdl) LE (1410 2-4) 61-1 (565 w0 65-0) -1 (24 to-0-8)
| 14 Seff-harm I 14{12mw1E5) 18 {08t031) | -20-4{-5651066) -37-4 619 to-5-3)
| 25 Cirshasis 13 (121015 180410 34) 6.7 (524 1o 61-1) 11 {4210 29)
| 16 Meningitis I 13{11in1b 181610 240) Jao(iﬁnuu-a 68100 |
7 q [ 130lwld | EITELT 10 -16-2(-240 10 -B-
(18 eadache dsorders 1101024 rq?ﬂﬁ %%%'
W_hﬁ%_ B (12 t0 23] 08 (122 0001303] OE |
| 20 Diabetes 111 0wi3) Th (L2t 1] Er BT ) 18137 =01)
| 21 Lung cancer 14 (10t 11) 15 {1-4 10 17) L £103150610) 145 S o )
12Falls J | 1004wy | 13(12wls) | -Ségl-u-zm}? -3849 443 10-330)
2 o deficncy 10(0701.3) 12(091015) (458 o 514) (=87 to=49)
P vholence

1108 w15} |__537[sBBwio1) 01{10w007)
11(08r015) I 138005 Tl =164 (187 to-14-0)

I'd
B8(04mid) . |
B0 (04w T) t

17 Age-related hearing loss 08 (06m11) 11(10w12) 10:2 (320193 -23-8 (-28:6 to-17-8)
29 Chronic kidrey distase 08080 060510 08) S13(504t0-db0) 571644 10-486)
0 HNIAIDS 08 (06t 1) 06 (051 07) TILET960-597) F45-B201m-645)
32 Gyraecokgical dissases 08 (061010) D5 (D5 E00E) 606 (-652w-536)  ~682(-T19w0-618)
34 Arcety disorders 07 (D50 10) 0402 1007) L4574 6M0-169)  -S63(-756W0-203)
35 Other musculoskeletal 07 (0510 140) 03010 06) -508(-913w-868)  -904-928m-E7%)

[32! 1-3] Leading causes of global DALYs and percentage of total DALYs (1990 and
2019), and percentage change in number of DALYs and age-standardised
DALY rates from 1990 to 2019

et 201549 sh=mele] AW g AuEW, sl AR FEe 1083
29,476 DALYsZ 2F&ER1, ﬁ;“éi% Low back pain, Diabetes mellitus,

chronic obstructive pulmonary disease, Ischemic heart disease, Osteoarthritis,
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Ischemic stroke?] <=© 2 v|ZFIA] A 3H(Non-communicable disease, NCD) ol A 2]
A Heto] =4 et AS & 4 ok =3, dE E Ay Bee] 97 =2
A35S B d¥o] F7}8H=E Diabetes mellitus, Dementia, Ischemic heart

disease, StrokeEo| UeEh}t= AL ¢l & 5 QP

<X 1-1> Top 5 leading specific causes of DALYs by age group in Korea, 2015

Age grovp, ¥r Eanlk Specific causs % of ags grouvp total
DALY
05 1 Fefraction and accommodation 13.6
dizordars
2 Aszthma 13.1
3 Di=ntal cariss 12.3
4 Viral skin dissasss 3.3
5 COED 7.5
10-19 1 Low back pain ]
2 Falls 54
3 COED 53
4 Epilepsy 4.0
5 Major depressive disorders 30
2025 1 Low back pain 10.0
2 Motorized wshicle with three or more 5.7
whesls
3 Schizophrenia 4.1
4 Falls 37
5 Self-harm 3.7
3039 1 Low back pain 121
2 DHabates mellitns 8.7
3 Abortion 4.3
4 COED 43
5 Infertility 36
4045 1 Low back pain 13.4
2 DHabates mellips 12.1
3 Cirrhosis of the liver 4.5
4 COED 34
5 Orstecarthritis 3.3
5059 1 DHabates meallius 11.1
2 Low back pain 10.3
3 Ostecarthritis T2
4 Ischemic heart diseaze 51
5 COED 4.6
B0—65 1 DHabeates mellitns 83
2 Low back pain 7.5
3 Ostecarthritis 6.3
4 Ischemic heart dissase 6.8
5 Izchemic stroks 6.1
7079 1 Alzheimer's dissase and othar o4
dementiaz
2 Ischemic stroke 8.2
3 Ischemic heart dissase 7.1
4 DHabates mellitns 53
5 COEPD 52
= 80 1 Alzheimer's dizsase and other 150
dementias
2 Isrhemic stroloe o8
3 Ischemic heart dissase 81
4 COED 5.5
5 Falls 3.9

DALY = disabilitv-adjusted life wear, COPD) = chronic obstroctive polmonary dissass.
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2. 5t 2t EB(Age related disease, ARD)2| E3

wehRRdRe duHoR Aol Ikl weh Fkeke AEES wat " ol
A AFsldRoe] 254 v AW Eo] X33, 7 AW LS mutations, dysregulated
homeostasis, fibrosis, degenerative processess Z}7] T2 1oz thoFsl #7]d
A 714 @A) 2 o]Hel Weste] Atol e Byelal mslddde
HHE SN BHEAR] 5o vt AWl WHES A AEA BT dH e
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3} A4 EH]E-E(Senescence Associated Secretion Profile, SASP)S £1|3le] d=
st g AlEY] S AR Y w8l AXEE 2L wolls el
AA == turnover7} WEEA YEPGATE, o] S5k wht ohegt 2E |2 9%
AL STIEIL AASE Shv 2R 157) whid "] SUHEE Vs
o2 Z7}slAl ¥k(Saturated-Removal model, SR model).'* gtel ojujst AHo]
physiological parameter7} €A (Threshold) o] @om wrAslt}al 714-& 54
(13 14, (b)], =3} M EE= SASPE-S Eu]3te] physiologic parametere] %J3k-S m] =
parameter£o°] A$-S Uo7+ UAIH (Threshold)E HA Fo] Agho] W17
4, (0)]. webA A7 STt wEt wshA| 2T At R Sk Al A9 S
upel dgho] AFghrr St A weo] ok 2e]al v m2 Aol Ak

U o] ZHASl= AL population heterogeneity® AW gk 4= Qi) ZF AWo
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genetic T3 environment factor®] xpo]= 7¢l vt} AW Wk o] 7o) gt wk
Aol =24 yephg 4 k. a8z Aol Al dde] Ay dAIHe] ¥
AFHE (1" 1-4, (d), (e) susceptible fraction, s|ol|A5E] Vel Aol &3te] bt
AAK ] =& AFHE [17 14, (d), (e) non-susceptible fraction, 1-s]-& A’ =3}of
A Aro] kA ks Zolth IHER vl H2 AP e AFEES
749] oju] Awof |3t Fo] 9l o]l Holde AFEER

2 AEEo] Y Flo|ug AjFA Aol BT &2 28]y A

Zolth2d 14, (f)."

O

[F:] IR EP— {b) (5] ¢l
:
Le
ER :
‘-'.-* E : ¢: -------
2t 1 Disease i .
gt ! :\\ Disease
- 1 ! Threshold
= [ ]
E L _.\ 1 ]
& e 1
o ¢= physiological
i / parameter, ¢ X. Senescent cells, X
1'!:; W 50 8 M B 8
Age [years]
(d) Two-parameter model (e} Three-parameter model in
JDon-susceptible, 15 tible, 1-s susceptible, s
x HIHHIHH)IHF x H"lﬂ ﬂ .
) " '} ]
I i eeenfenasfen i T -
= Disease onset”” = [ Disense -::un;et-"' g .-'
c = & -
o o =
o =) =] 7
b g e
€ c Distribution =
3 rﬂ of disease /
' thresholds #
[i] F 40 & &
Age [years] Age hrears] Age [years]
[12! 1-4] Diseases caused by threshold-crossing of a parameter affected by senescent
cells are predicted to have an exponential incidence curve with a decline at

old ages.

3. 35} 2t Al (Age related disease, ARD) H 2|

B AF7e, =3 dd Ano|et ‘AFo] Tl ulet AwRe] kst HAE
o] AFtrHor Frlete= dgtoltyetar Aostgint. ole] wa}, Lancet Public
Healthol| A ®.113F 9270 < 3% 1-2> 9] Age related disease?} (M4 AHILF(GBD)o|
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Cardiovasoular diseases Neoplasers
ol bilation and utter, endocanit hypestenivebear diseseintraceebrl oo mphoid vkaemi; acuse myeloidlwkaemi besign and sty nestnal
i et - ; . .. neoplsms; bladder cancer; brain and nenvous system cancer; breast cancer; chronic
M'“. 5 i o i“m‘mm“d.“m m’t‘"" dﬂ‘m’:: e B il i s ek o e o il
} ) " e bilary tract cances; Hodgkin lympboma; lidesey cancer; laryro: cancer; lip and ral
cromyopaty, ot edsclrand oty doeases ke N EVIKYE iy e, s cae ot o MAGH v caer dueto kbl er s e o
disaases; peripheral artuey disease hepatiis C; malignant skin meimom; mesotheliom; mudtipe myshomy;
mydodyplatic, reboproliferative, and cthes hematopoletic neaplasms; non-Hodgkin
Mwm o ymphoma nos-melanoma i cancer (hasal-tell carcinomal: mon-melanoma skin
Mmm%mmmm cancer (sqpameous-oel cascinoera; cesophageal cances; other beeign and in-sity
intestta g diseas and pumonary sarcoioss; other poeumoconioss SilOSS  neaplasms; ceheseukaemis othe malinant nacplasms,ovaran cances pancreatic

Comsonicable, maternal, necnatal,and nutritional diseases mﬁxmmﬂwmvmmmw
diseases; encephlts; ks sespiratoy indections poesmorcccal mesingit
Aleheimer's deveate and other deenentizs; mobee neuson dsease; Parkingon's diseae
Dabetes and kikoey diseases

(Chroni: kidhwey disease due totype 2 dizbetes melltus; chronic kidnay disease due to Congenital muscubokebet and b anconabes digettecongenita ancees
glomerulonephetis; chronic kidney disease due 1o other and unspedified causes endorine, metabolic, bloc, and immune discrders; othes hasmoglobinopathies and

Cirthoss due o NASH parcreatts paalyti feus and ntestinal cbstructon; peptic o Stnse ogan diseases . _

disease vasularintestinal dscders A related and other hearing lost; age-related macubar degeneration; ataract
lawcoma; other serse ongan diseases; othar vision hoss; nefraction disorders

hpmls : . ) Skin and subcutanenus diseases

Drowring envicomental heat and cod exposun; ol foveige by mokher body Do et ke gl seases oerskin nd p—

othes transport infucies; other unishentional injries podeme B

[O2l 1-5] 92 age-related disease
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Al LhH a4.7 7.0 0 i oH. 4 9.0
wESEE, T 4% 05,5 4.8 O LE O, 2 7.1
AP RO P L 17.1 OG.9 135 o6, 1 19.9 or.3 0.5
HHE. Hd2HNE 4.4 5, 4.8 o7.3 E 0.6 7.0
JlEF HEEE 4.5 a8. 2 4.2 a0 4.8 o7 0.
W 4.2 R0 239 o4 244 .7 3.2
T e 33 97.3 1.3 97.2 4.9 97.3 i3
HEAE = BROENE PHAE 16.5 91.1 7.4 B7.3 233 oz.1 33.1
HCHEE T o1 1.7 274 137 o4 13.0
28, EhEHaEE 10,0 B2.1 4.3 8Z.5 14.3 &2 2.1
AT IREE, NI ECORHuD) 1.5 a1.8 2.2 04, 2 0.9 B7.7 1.5
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v 1.8 Ta.% 0.7 Tr0 15 T80 2.1
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<E 1-4> o4 diME

nseh 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HHME (100HHGEH) 2,127 1,856 1,762 1,724 1,593 1,429 1,402 1,323 1,207 1,279 1,437 1,423 1,563 1,673
M| AL 5 920,747 908912 897,268 887,432 878,180 869,934 865,101 859,197 854,180 852,055 849,232 842,585 836,784 829,077
A} 4 19581 16,873 15810 15296 13987 12,435 12,133 11,363 10,310 10,896 12,205 11,987 13,082 13,867
NS 2.13 1.86 1.76 1.72 1.59 1.43 1.40 1.32 1.21 1.28 1.44 1.42 1.56 1.67
S 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

YHHE (100HHE) 1,251 1,151 1,097 1,071 1,046 1,061 1,034 1,056 1,041 1,050 1,112 1,111 1,188 1,275
M| AL 5 967764 965139 958,460 952,784 948,377 944360 940,484 936,565 932,507 929,035 925,146 919,108 913,200 906,226
YEAHZL 4 12,105 11,111 10513 10,202 9,920 10,018 9729 9,894 9,708 9,757 10291 10,213 10,848 11,554
s 1.25 1.15 1.10 1.07 1.05 1.06 1.03 1.06 1.04 1.05 1.11 111 1.19 1.27
b df- e 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

YEE (102EE) 1,681 1,846 1,915 2,180 2,169 2306 2312 2323 2491 2,533 2,867 2,832 2,965 3,169
M| ChARE 4 983,471 978946 965438 953561 937,722 923,481 907,638 891,399 877,282 861210 846,926 825942 806,693 786,955
bzt 5 16,536 18,073 18,490 20,783 20,335 21,296 20,986 20,710 21,854 21,815 24,279 2338 23919 24,939
i 1.68 1.85 1.92 2.18 217 2.31 2.31 2.32 2.49 253 2.87 2.83 2,97 3.17
k|t 2st 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HHME (102HHEH) 713 764 780 738 699 679 654 632 597 601 619 632 657 758
A ChA2E 4 [ 1,005,132 1,008,944 1,006,256 1,003,050 1,001,241 999,757 999,073 997,739 996,921 996,995 996,324 994,413 991,636 988,869
YA} 4 7471 7,707 7,850 7,402 6994 6789 6536 6308 5,951 5,995 6,169 6,285 6,515 7.491
YHHE 0.71 0.76 0.78 0.74 0.70 0.68 0.65 0.63 0.60 0.60 0.62 0.63 0.66 0.76
FEMA2EE 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HHME (102HHEH) 871 843 765 729 691 632 608 596 593 529 542 542 543 544
M| CHARE 5 993,762 995291 990,594 987,171 985,102 982,905 982,193 980,907 980,269 979,286 978,704 976,928 974,277 971,133
A} 4 8,653 8,393 7,577 7,200 6,805 6,214 5,974 5,842 5,809 5184 5305 5,297 5,286 5,285
Er 0.87 0.84 0.76 0.73 0.69 0.63 0.61 0.60 0.59 053 0.54 0.54 0.54 0.54
=202 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

YHEE (100HHE) 954 943 914 918 897 832 760 730 652 636 640 660 691 752
M| AL 5 991,039 991,929 986,442 981,770 977,914 973564 970,424 967,579 965,015 964,098 962,601 960,280 957,155 953,415
HEMZ} 4 9,456 9,357 9,017 9,012 8,771 8,102 7,372 7,060 6,292 6,135 6,164 6,337 6,617 7.173
HEAMS 0.95 0.94 0.91 0.92 0.90 0.83 0.76 0.73 0.65 0.64 0.64 0.66 0.69 0.75
A 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

YUE (102Hd) 4,134 3,639 3368 3240 3,276 3310 3,389 3419 3,483 3470 3,651 3,605 3,791 3,895
M| ChARE 4 874,646 843531 815805 792,941 774,316 755913 738,821 720,612 703,395 685954 670,024 650,631 633,224 614,019
bzt 5 36,161 30,698 27,480 25690 25370 25017 25039 24,641 24501 23,805 24,460 23,458 24,003 23917
e 413 3.64 3.37 3.24 3.28 3.31 3.39 3.42 3.48 3.47 3.65 3.61 3.79 3.90
ORI 41 A |2 8 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HHME (102HHGH) 428 387 377 347 311 319 307 247 231 215 209 184 193 194
A ChMzE 4 [ 1,008,975 1,014,715 1,014,958 1,015,170 1,016,477 1,018,279 1,020,378 1,021,068 1,023,158 1,025,554 1,027,235 1,027,772 1,028,068 1,027,514
YA} 4 4317 3930 3825 3,527 3,164 3244 3,133 2,523 2,360 2,202 2,150 1,887 1,987 1,990
YHHE 0.43 0.39 0.38 0.35 0.31 0.32 0.31 0.25 0.23 0.21 0.21 0.18 0.19 0.19
SUMAMEA 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HHME (102HHEH) 124 141 11 106 1 104 106 103 106 110 72 70 69 77
A ChAzE £ [1,017.969 1,027,330 1,029,461 1,032,154 1,035,853 1,038,972 1,042,775 1,045,416 1,048,484 1,051,746 1,053,372 1,054,804 1,055,281 1,055,277
YA} 4 1,267 1,448 1142 1,092 1,152 1,084 1,108 1,072 1,109 1,155 756 735 725 815
s 0.12 0.14 0.11 0.11 0.11 0.10 0.11 0.10 0.11 0.11 0.07 0.07 0.07 0.08
Ob-AIISE 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

YHUE (100HHY) 85 91 90 90 88 115 11 13 104 14 135 140 157 167
A ChAzE 4 [ 1,018,323 1,027,969 1,030,743 1,033,510 1,037,106 1,040,588 1,044,006 1,046,462 1,049,144 1,052,300 1,054,361 1,055,095 1,054,976 1,054,008
YA 866 935 926 934 914 1,194 1,163 1,179 1,088 1,203 1,424 1,476 1,655 1,755
s 0.09 0.09 0.09 0.09 0.09 0.11 0.11 0.11 0.10 0.11 0.14 0.14 0.16 0.17
HHLYR 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

YHHE (100HHE) 928 867 885 868 893 955 884 882 927 942 1,024 1,077 1,088 1,260
M| ChAz 4 993521 994,138 990,302 986,076 983524 980,933 977,087 973,825 971,544 968,796 965773 960,740 954,191 948,574
HEAZE 4 9,224 8,619 8,767 8,555 8,783 9,369 8,640 8,586 9,002 9,128 9,886 10,348 10,384 11,952
e 0.93 0.87 0.89 0.87 0.89 0.96 0.88 0.88 0.93 0.94 1.02 1.08 1.09 1.26
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ik 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
HHME (102HHEH) 154 167 184 181 163 179 174 167 164 263 299 327 354 416
A ChA2E £ [ 1,017,115 1,026,146 1,028,181 1,029,794 1,032,231 1,034,751 1,037,393 1,039,063 1,041,194 1,044,611 1,045,297 1,044,579 1,042,582 1,040,138
A} 4 1,566 1716 1,893 1,863 1,681 1,857 1,802 1,739 1,707 2,752 3,125 3,418 3,688 4322
e 0.15 0.17 0.18 0.18 0.16 0.18 0.17 0.17 0.16 0.26 0.30 0.33 0.35 0.42
k3 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
YHHE (100HHE) 718 720 732 765 811 830 831 832 816 890 925 984 1,016 1,058
M| cjAkzp 4 | 1,005,248 1,008436 1,005,137 1,001,983 999,476 995900 992,691 988,475 984,485 981,825 977,258 971,463 964,014 955725
HEAZE 4 7,222 7.256 7.354 7,667 8,108 8,262 8,251 8,226 8,035 8,742 9,039 9,563 9,792 10,110
S 0.72 0.72 0.73 0.77 0.81 0.83 0.83 0.83 0.82 0.89 0.92 0.98 1.02 1.06
oziay 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
YHHE (100HHE) 53 58 62 68 61 69 86 77 77 108 87 90 90 85
A ChAzE 4 [1,020,231 1,030,203 1,033,239 1,036,197 1,039,875 1,043,351 1,047,355 1,049,913 1,052,973 1,056,531 1,058,105 1,059,204 1,059,267 1,058,699
YA 536 598 640 700 633 722 899 812 813 1,146 918 951 949 902
S 0.05 0.06 0.06 0.07 0.06 0.07 0.09 0.08 0.08 0.11 0.09 0.09 0.09 0.09
Oi2idd HIAH=
2. |_:| o= =2o=
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Congestive heart failure
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Cataract
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Hearing loss

Chronic kideny disease

Parkinson's disease

- . e 200 e
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L 20 30 40 50 60 70 B 9 pL o 10 20 30 L 50 60 70 80 30 10
=
(12 1-8] ¢y s
T =
E 1-5> Gy s
k-l 0 10 20 30 40 50 60 70 80 920 |
SME (100HHY) 33 281 745 2,038 4,174 6,503 9,201 12,416 12,670 12,300 3,344
A ezt 5 86,786 102,557 138,776 137,285 148,289 123,859 63,756 21,005 5,951 813 829,077
iz 29 288 1,034 2,798 6,190 8,054 5,866 2,608 754 100 27,721
YAE 0.03 0.28 0.75 2.04 417 6.50 9.20 12.42 12.67 12.30 3.34
=13 0 10 20 30 40 50 60 70 80 90 k]|
UHE (102EY) 68 337 553 1,440 2,720 4,465 6,256 7,497 6,335 4,255 2,549
A ezt 5 86,824 102,140 138,534 138,725 154,899 142,051 85267 38,123 16,702 2,961 906,226
gt 59 344 766 1,998 4,214 6,342 5,334 2,858 1,058 126 23,099
WAE 0.07 0.34 0.55 1.44 2.72 4.46 6.26 7.50 6.33 4.26 255
b i 0 10 20 30 40 50 60 70 80 90 24
WHE (102HEY) 484 1,331 2,488 5,124 8,060 12,663 14,810 15,018 11,451 5,296 6,333
A chidzr 86,722 100,550 133,628 126,999 132,861 108,035 55,491 26,036 13,763 2,870 786,955
gt 420 1,338 3,324 6,508 10,708 13,680 8,218 3,910 1,576 152 49,834
WAE 0.48 1.33 2.49 5.12 8.06 12.66 14.81 15.02 11.45 5.30 6.33
@A e 0 10 20 30 40 50 60 70 80 920 |
SME (100HHY) 39 72 152 358 772 2,012 3,698 6,567 8,773 8,577 1,514
A chidzr 86,789 102,686 140,376 143,073 166,393 164,036 109,348 52,871 20,359 2,938 988,869
a2t 34 74 214 512 1,284 3,300 4,044 3,472 1,786 252 14,972
YAE 0.04 0.07 0.15 0.36 0.77 2.01 3.70 6.57 8.77 8.58 1.51
26 Jiold BrEY Sgf et TR ol 5 JiE(gRHAL)




sgEdads 0 10 20 30 40 50 60 70 80 90 A
YHUE (1001 Y) 7 86 221 422 758 1,522 2,757 4,088 4,023 3,88 1,088
M| chAap 4 86,849 102,752 140,005 141,605 163,133 157,831 102,704 50,832 21,922 3,500 971,133
dzp 5 6 88 310 598 1,236 2,402 2,832 2,078 882 136 10,568
wuE 0.01 0.09 0.22 0.42 0.76 1.52 2.76 4.09 4.02 3.89 1.09
222 0 10 20 30 40 50 60 70 80 90 |
YAE (100HET) 25 35 94 240 694 3,019 4588 5939 6,236 5,025 1,504
M| Azt 86,886 102,914 140,899 143,432 166,771 158,853 95768 40,950 14,753 2,189 953,415
rzp 4 22 36 132 344 1,158 4,796 4,394 2,432 920 110 14,344
wuE 0.03 0.03 0.09 0.24 0.69 3.02 4.59 5.94 6.24 5.03 1.50
ZEHY 0 10 20 30 40 50 60 70 80 90 A3
YME (100HHT) 687 3,926 6,641 8,081 10,313 13,932 16,146 16,634 14,796 13,550 7,779
M| Az 85,991 95613 113,152 100,460 101,660 72,809 31,500 9,775 2,690 369 614,019
dzp 5 591 3,754 7,514 8,118 10,484 10,144 5086 1,626 398 50 47,765
WAE 0.69 3.93 6.64 808 1031 1393  16.15 1663  14.80  13.55 7.78
b g 0 10 20 30 40 50 60 70 80 90 A3
YIS (100HHT) 33 33 68 89 164 368 890 1,728 1,945 1,711 387
M| chaar 4 86,729 102,496 140,333 143,366 168,024 170,598 120,195 64,017 27,664 4,092 1,027,514
dzp 29 34 96 128 276 628 1,070 1,106 538 70 3,975
WAE 0.03 0.03 0.07 0.09 0.16 0.37 0.89 1.73 1.94 1.71 0.39
SPYHRA 0 10 20 30 40 50 60 70 80 90 A
YIS (100HHT) 6 4 14 24 49 106 255 684 1,177 2,104 154
M| Azt 86,867 102,927 141,141 144,629 170,243 174,407 126,450 71,297 32,467 4,849  1,055277
izt 4 5 4 20 34 84 184 322 488 382 102 1,625
wuE 0.01 0.00 0.01 0.02 0.05 0.11 0.25 0.68 1.18 2.10 0.15
abgAst 0 10 20 30 40 50 60 70 80 90 A3
YME (100HHT) 16 31 41 83 136 265 606 1,427 2,205 1,557 333
M| Azt 86,888 102,943 141,048 144,390 169,709 173,616 125802 71,189 33,285 5,138 1,054,008
dzp 14 32 58 120 230 460 762 1,016 734 80 3,506
WAE 0.02 0.03 0.04 0.08 0.14 0.26 0.61 1.43 2.21 1.56 0.33
ELIRTE 0 10 20 30 40 50 60 70 80 90 A3
YIS (100HHY) 16 27 53 140 824 3,710 9516 16,357 15,167 4,731 2,520
M| chazp 4 86,871 102,710 140,597 143,975 168,059 164,570 99,938 31,901 8,558 1,395 948,574
dzp 5 14 28 74 202 1,384 6,106 9,510 5218 1,298 66 23,900
wuE 0.02 0.03 0.05 0.14 0.82 3.71 9.52 1636  15.17 4.73 2.52
et 0 10 20 30 40 50 60 70 80 90 A3
WS (100HHT) 5 12 24 98 275 865 2,301 3,862 3,411 1,830 831
M| Azt 86,890 102,866 140,678 144,190 169,418 172,318 122,836 66,449 29,902 4,591 1,040,138
izt 4 4 12 34 142 466 1,490 2,826 2,566 1,020 84 8,644
wuE 0.00 0.01 0.02 0.10 0.28 0.86 2.30 3.86 3.41 1.83 0.83
1% B2 ASEOMO ARD B4 27
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ARD ¥ do]g Al 276,723% t’dA} F 2002-2008

DT 5148678

v
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D 3776418
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v
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1 AZ3tfolof| mE ARD HHED}

100,918
H: 150,525%
of: 126,198
B Q0! B4 iRt MY

71Z9 2 ARD #

At AlQlskslth. ARD B HF A7 g < 27109 2
<HE 2-1> ARD ¥ X|E ACHARXL

ARD All Male Female
IXES 217,922 120,759 97,163
SR 172,860 111,706 61,154
Br AR 276,169 150,189 125,980
b A w2 8t 200,950 113,785 87,165
HHLHZES 238,169 133,023 105,146
SYMAUEH 273,144 149,111 124,033

b

w2 g3,
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4) ARD(Age Related Disease)
ARDE TAEE, BRd, BN, DA Ae, g, 2R
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A 1 M150, M158, M159, M160, M161, M169, M170, M171, M179, M180,
M181, M189, M190, M198, M199

T A12%E 0 N18

T g AR J42-J45

WU 0 H25, H268, H269

SEAANFA L 1500
5) A w=shto] RElla A esho] OF

AR shols o] 3apdE AFeA] HEYE BES ARSI 32412 <&
2-2>9} 2, A shto] OF2 AR eshtolol FRlIGE ol Aol BFEH

A8 NFoz ARRT JFEe <E 23>% 2k

<E 2-2> HZLSILI0| 34

=2 HULSHLLO| S4

-127.6 -0.19*7| +0.88*5{2|E8| +0.46*:==7|¥Q +0.40* 228t
+0.57*MA -0.17*eGFR +0.62*EXX|QE| +0.65*¢1Y

-0.01 -0.45*7| +0.49*5|2|S8|| +0.24*4=7|&9t +0.22*Z =23t
of +0.07* &2 AHE +0.07*=MX|4t -0. 18*_T'_ US| AHZ
-0.07*eGFR +0.44*H#HX|QE| +0.20*Z0FK|E|T| +0.36*1Y

<E 2-3> pzLsito| a8 7|&

dZLsto| I8 7|1E
Groupl SD(AZL3HL0] - FRISEL0]) < -1
Group2 -1 < SD(AZLEILf0| - FRUSELO0)) = 0
Group3 0 < SD(ALLEILI0| - FRUSELIO|) < 1
Group4 1 = SD(AZLEH}0] - FEISSELIO])

M2 d7 ZSEMS ARD 4 37



0) BAA A WU
A eshdo] REL o] 3pd: AFoA] THENY RHlS ARSI, A E
sholol] u}2 ARD WHE 2242 Cox HE 98 23, Trend TestE AHE3IATE
agla AR xshtold W o8 ¥y g9l BAL Ay 3HEAES o83t
o|AFo] BAL R Studio 3.3.3 ver, TEIMWO R L3}l o pgko] 0,05 m]vto]H
SAAeR ou] e A¥E FHshch

A48 £ 23

1. 97 CHAXE S4
A7l AvhA B4e obdle] CE 2-4>9) Atk

<EH 2-4> ATCYR £

Parameter All(n=276,723) Male(n=150,525) Female(n=126,198)
AGE 5891 + 8.8 58.36 =+ 8.7 5957 + 89
BMI 2376 £ 2.6 23.85 £ 25 23.67 £ 26

WAIST 81.44 £ 7 8398 £ 6.9 7842 £ 7.4

BP_HIGH 123.36 £ 13.2 124.28 + 12.6 122.26 £ 13.7

BP_LWST 7641 £ 8 77.4 + 84 75.24 £ 8.8
BLDS 96.22 £ 13.3 9754 £ 13.8 9465 + 126

TOT_CHOLE 195.08 = 30.9 19151 £ 30.9 199.34 + 30.3

TRIGLYCERIDE 130.92 £ 645 137.01 + 67.7 123.66 = 59.8

HDL_CHOLE 52.89 £ 12.0 51.03 + 11.7 5511 £ 121

LDL_CHOLE 115.8 = 29.1 112.95 + 29.2 119.21 = 287
HMG 1383 = 14 1463 = 1.2 12.87 £ 1.0

CREATININE 091 + 0.2 1.01 £ 0.2 0.79 £ 0.2
eGFR 83.79 + 18.8 84.44 + 18.7 83.03 £ 18.1

SGOT_AST 2275 = 7.2 253 £ 74 23.65 £ 6.8

SGPT_ALT 22,75 = 10.7 2471 £ 1.3 20.41 £ 94

GAMMA_GTP 30.38 £ 224 37.84 + 250 2148 = 145

2. AZ3HLt0l0| 2 ARD ZHE M
1) ¥ ARD ZAE
A ARD HHELS (F 2-5>9 2t} AA ARD HAEL uAE=F FAHEY,

ps



Wt a2 H 2 v Al SPAARA £o 7 =9t
AE ARD HHELS <(E 2-6>, <E2-7>3 7t} wbgdAlEstSs A 93k 5719
Z3Blo| A ozte] EAIE o] YalHTE E=Qtkt)

<E 2-5> ARD EHMIE(FH|)

Event Total
ARD Yes No
N H|2(%
N~ HEo)  Na wee N HEK
IXES 95,928 44.0 121,994 56.0 217,922 100
==Y 71,211 412 101,649 588 172,860 100
A MRS 5,781 2.1 270,388 979 276,169 100
D m| 24 A | 2 5t 61,300 305 139,650 69.5 200,950 100
HHLHE 74,221 31.2 163,948 68.8 238,169 100
SYEHMEH 3,186 1.2 269.958 98.8 273,144 100
<E 2-6> ARD HHME(Lh
Event Total
ARD Yes No
N H|2(%
N~ b= Na wae T HEK
IXES 47,799 396 72,960 60.4 120,759 100
=aEA 39,120 35.0 72,580 65.0 111,700 100
obMAEIE 3,966 26 146,223 97.4 150,189 100
D m| A4 A m| 2 5t 32,614 287 81,171 713 113,785 100
SHLHE 36,465 27.4 96,558 726 133,023 100
SEMMNEH 1,598 1.1 147,513 989 149,111 100
<E 2-7> ARD 2HME(01)
Event Total
ARD Yes No
= = N== H|IZ2(%)
N H|IZ2(%) N HIZ2(%)
IXES 48,129 495 49,034 50.5 97,163 100
=aEA 32,091 525 29,063 475 61,154 100
ok MRS 1,815 1.4 124,165 986 125,980 100
o] i Bt P E [Py 28,686 329 58,479 67.1 87,165 100
SHLHE 37,756 359 67,390 64.1 105,146 100
SEMMEH 1,588 13 122,445 98.7 124,033 100

2% A ABEOMO| ARD £4 39
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<H 2-8> AYUE ARD YIS (TH))

Event Total
ARD AHLH Yes No o Hlg
N&  HI8%) N2 HIS(%) N (%)
40<AGE<50 | 12,957 393 19,977 60.7 32934 100
IX|¥S | 50<AGE<65 | 60,752 461 71,035 539 131,787 100
65<AGE 22,219 418 30,982 58.2 53,201 100
40<AGE<50 | 10,136 31.9 21,647 68.1 31,783 100
SEEY | 50<AGE<65 | 46,649 416 65591 58.4 112,240 100
65<AGE 14,426 50 14,411 50 28,837 100
" 40<AGE<50 254 0.7 37604 99.3 37858 100
t@% 50<AGE<65 2,436 15 163,771 985 166,207 100
65<AGE 3,091 43 69,013 957 72104 100
40<AGE<50 7,055 229 23736 77.1 30,791 100

oE T

Hxs 50<AGE<65 | 37,552 29.8 88417 70.2 125969 100
65<AGE 16,693 37.8 27,497 62.2 44190 100
40<AGE<50 3,962 10.6 33,405 89.4 37,367 100
CLINPSS 50<AGE<65 | 45,949 295 109,651 705 155600 100
65<AGE 24,310 53.8 20,832 462 45202 100
omixl 40<AGE<50 102 03 37674 99.7 37,776 100
z;_g 50<AGE<65 1,184 0.7 164,140 99.3 165324 100
65<AGE 1,900 27 68144 973 70,044 100

% p-value<0.05(Significant)



<E 2-9> AFHE ARD AE(H)
Event Total
ARD o1 Yes No HlE
N==
Ng  HIE%) N&  HE%) (%)
40<AGE<50 6,978 347 13,110 653 20,088 100
DX[ES | 50<AGE<65 | 30,136 414 42,662 58.6 72,798 100
65<AGE 10,685 383 17,188 61.7 27,873 100
40<AGE<50 5,286 25.4 15,544 746 20,830 100
oA 50<AGE<65 | 24,825 34.9 46,295 651 71,120 100
65<AGE 9,009 456 10,747 544 19,756 100
" 40<AGE<50 184 0.8 23,399 99.2 23583 100
t;éf% 50<AGE<65 1,714 19 88,857 981 90,571 100
65<AGE 2,068 57 33,967 943 36,035 100
40<AGE<50 4,061 206 ,15694 79.4 19,755 100
DT
st 50<AGE<65 | 19,848 27.8 51,641 722 71,489 100
65<AGE 8,705 386 13,836 61.4 22541 100
40<AGE<50 2,197 9.5 21,007 905 23,204 100
CLINPSG 50<AGE<65 | 21,918 257 63,278 743 85196 100
65<AGE 12,350 50.2 12,273 498 24,623 100
oain 40<AGE<50 64 0.3 23,489 99.7 23553 100
Z_:rg 50<AGE<65 664 0.7 89543 99.3 90,207 100
65<AGE 870 2.5 34,481 975 35351 100
X p-value<0.05(Significant)
<E 2-10> oiCHE ARD EFME(0Y)
Event Total
ARD AHCH Yes No s HlE
N&  HIE%) N Hg%) (%)
40<AGE<50 5,979 465 6,867 535 12,846 100
DXES | 50<AGE<65 | 30,616 51.9 28,373 481 58989 100
65<AGE 11,534 455 13,794 545 25328 100
40<AGE<50 4,850 443 6,103 557 10,953 100
SUEY 50<AGE<65 | 21,824 53.1 19,296 469 41120 100
65<AGE 5,417 597 3,664 403 9,081 100
S 40<AGE<50 70 0.5 14,205 995 14,275 100
trz;_% 50<AGE<65 722 1.0 74,914 99.0 75636 100
65<AGE 1,023 2.8 35046 972 36,069 100
H|2%} 73 FZEO|AM ARD £4



Event Total
ARD o1 Yes No " HIE
N+ HIB(%) N HE%) (%)
40<AGE<50 2,994 27.1 8,042 729 1,036 100
g B P
x5 50<AGE<65 17,704 325 36,776 67.5 54,480 100
65<AGE 7,988 369 13,661 63.1 21,649 100
40=<AGE<50 1,765 125 12,398 875 14,163 100
HHLHE 50=<AGE<65 | 24,031 341 46,373 65.9 70,404 100
65<AGE 11,960 58.1 8,619 419 20,579 100
e 40=<AGE<50 38 0.3 14,185 99.7 14,223 100
fjiﬁ 50=AGE<65 520 0.7 74,597 99.3 7517 100
65=<AGE 1,030 3.0 33,663 97.0 34,693 100
% p-value<0.05(Significant)
3) Azl 2FE ARD HAE
A A xsho]l 25 ARD TAES <3 21153 2ol |, of 3sho]
IFE ARD HAELS (3 212>, <E 213>7 ok 1A™F, SHEY, vl
A8 Hufrol A A7 eshtol7t VR OFU4SE ARD WA Eo] FolAle A&
u g,

Sz siLbo) Event Total
ARD = = Yes No N Hlg
N== H|Z(%) N H|Z(%) (%)
Groupl 10,294 325 21,373 675 31667 100
axjEE Group?2 32,396 40.7 47,218 593 79614 100
Group3 34,818 479 37,849 521 72667 100
Group4 18,420 542 15554 458 33974 100
Groupl 9,102 381 14,781 619 23883 100
Do Group2 24,962 405 36,659 595 61,621 100
Group3 24,543 418 34,133 582 58676 100
Group4 12,604 439 16,076 56.1 28,680 100
Groupl 506 1.4 36,208 986 36714 100
okAd Group2 1,736 1.8 95490 98.2 97226 100
AEet Group3 2,183 23 92,345 97.7 94528 100
Group4 1,356 2.8 46,345 972 47,701 100
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L Event Total
ARD 1z Yes No N H|E
N== H|&(%) NES H|&(%) (%)
Groupl 8,114 30.7 18,348 69.3 26,462 100
OFAITH|AH A Group?2 21,603 30.4 49,460 69.6 71,063 100
[ Sty Group3 20,946 303 48,103 69.7 69,049 100
Group4 10,637 309 23,739 69.1 34,376 100
Groupl 9,328 30.2 21,605 69.8 30,933 100
Lt Group?2 25,740 30.7 58,047 69.3 83787 100
Group3 25,655 31.3 56,379 687 82034 100
Group4 13,498 326 27,917 67.4 41,415 100
Groupl 414 1.1 35895 989 36,309 100
23N Group?2 1,124 1.2 95,100 98.8 96,224 100
B Group3 1,059 1.1 92,463 989 93522 100
Group4 589 13 46,500 987 47,089 100
% p-value<0.05(Significant), *p-value>0.05(NS)
<E 2-12> APatto| 2FE ARD EHUE(H)
izt ol Event Total
ARD 1= Yes No N H|2
N HIZ%) N  HE%) (%)
Groupl 6,521 30.8 14,685 69.2 21,206 100
P Group?2 16,112 373 27,065 627 43177 100
Group3 17,001 431 22,462 56.9 39,463 100
Group4 8,165 483 8,748 517 16,913 100
Groupl 6,031 341 11,662 659 17,693 100
Do Group2 13,449 344 25651 656 39,100 100
Group3 13,328 354 24,325 646 37653 100
Group4 6,312 36.6 10,948 634 17260 100
Groupl 363 15 23,959 98.5 24322 100
okAd Group?2 1,140 2.2 51,230 978 52370 100
NESEly Group3 1,555 3.1 48,965 96.9 50,520 100
Group4 908 4.0 22,069 96.0 22977 100
Groupl 5,411 304 12,380 69.6 17,791 100
oA T A Group?2 11,437 289 28177 711 39614 100
o 2e Group3 10,844 28.0 27,845 720 38689 100
Group4 4,922 27.8 12,769 722 17691 100
M2z 72 ZZEO|AMQ ARD £4



L Event Total
ARD R Yes No . H|E
15 N>
N= H|£(%) N H|£(%) (%)
Group1 5,782 273 15372 727 21154 100
it Group2 12,679 273 33,740 727 46,419 100
Group3 12,251 272 32,752 72.8 45003 100
Group4 5,753 281 14,694 719 20,447 100
Group1 256 11 23,857 989 24113 100
235N Group2 549 11 51,456 989 52,005 100
AR Group3 531 1.1 49,657 98.9 50,188 100
Group4 262 11 22,543 989 22805 100
% p-value<0.05 (Significant), *p-value>0.05(NS)
<E 2-13> 7iZ3hto] IEH ARD LHE(0])
Event Total
ARD E%FE_E'EEH—H)' Yes N HlE
- NE:  HE%) N HEB% (%)
Group1 3,773 36.1 6,688 63.9 10,461 100
x| Group2 16,284 447 20,153 553 36,437 100
Group3 17,817 537 15387 463 33204 100
Group4 10,255 60.1 6,806 39.9 17,061 100
Group1 3,071 496 3,119 50.4 6,190 100
. Group2 11,513 511 11,008 489 22,521 100
=-E=0 Group3 11,215 533 9,808 46.7 21,023 100
Group4 6,292 55.1 5,128 449 11,420 100
Group] 143 12 12,249 988 12,392 100
=] 7N Group2 596 1.3 44,260 987 44,856 100
MEE Group3 628 1.4 43,380 98.6 44,008 100
Group4 448 1.8 24,276 982 24,724 100
Group1 2,703 31.2 5,968 638.8 8,671 100
DA | A A Group2 10,166 323 21,283 677 31,449 100
o &ek- Group3 10,102 33.3 20,258 667 30,360 100
Group4 5,715 343 10,970 657 16,685 100
Group1 3,546 36.3 6,233 63.7 9,779 100
it Group2 13,061 35.0 24,307 65.0 37368 100
e Group3 13,404 362 23,627 63.8 37,031 100
Group4 7,745 369 13,223 631 20,968 100
Group] 158 1.3 12,038 987 12196 100
28 Group2 575 13 43644 987 44219 100
AEX* Group3 528 12 42,806 98.8 43334 100
Group4 327 13 23,957 98.7 24284 100

% p-value<0.05 (Significant), *p-value>0.05(NS)
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4) A4 77k eshyole] w2 ARD WY %=
A A7 shtole w2 ARD WY fd=E (3 2-14>9F 2 aAEF,
ZHAS, A A S, ] e A shto] 1SD Sl whE iy
AEET AT oA} w9k, WA, SRAARA] B skl
of me w ARwT oxbuy WAt Eg
<E 2-14> §E AZLsiLtolof THE ARD 2 fE:
ARD All Male Female
HR 95% Cl HR 95% Cl HR 95% C
IXES 1.259 1.25-1.26 1.219 1.21-1.23 1269  1.26-1.28
==Y 1.062 1.05-1.07  1.029  1.02-1.04 1052 1.04-1.06
ok MRS 1.253 1.22-1.28 1.379 1.34-1.42 1.151 1.10-1.20
Oh A4 Mm &S | 1.005 1.00-1.01 0964 0.95-0.97 1036 1.02-1.05
BHLHE 1.031 1.02-1.04  1.009 1.00-1.02 1015 1.01-1.03
SSYMEH 1.025 0.99-1.06 1.018 0.97-1.07 1.013  0.96-1.06

5) AFHE

=

=
tﬂ-Boﬂ

_ﬂ

e <

Aol wlE ARD ¥ 9%
AoE Agwshholo] ThE ARD

-
it

2-15> 9 ot aAEF

o,

<E 2-15> ALY 7Z-EiLiolof W2 ARD 2 IFE
ARD oty All Male Female
HR 95% CI HR 95% Cl HR 95% ClI
40<AGE<50 | 1.32 130-1.35 128 1.25-1.31 136  1.33-1.40
IX|®S | 50sAGE<65 | 1.26 1.25-1.27 122 1.20-1.23 126  1.24-1.27
65<AGE 122 1.21-1.24 1.19 1.17-1.22 1.23 1.21-1.25
40<AGE<50 | 1.06 1.04-1.08 104 1.01-1.07 107 1.04-1.10
=oEY 50<AGE<65 | 1.08 1.07-1.09 105 1.04-1.06 106 1.04-1.07
65<AGE .04 1.02-1.05 102 1.00-1.04 102 0.99-1.04
iy 40<AGE<50 | 1.34  1.19-152 157 136-1.82 097 0.76-1.24
*._Il_.’é_% 50<AGE<65 | 129 124-134 145 1.38-152 117 1.09-1.25
65<AGE 1.31 1.26-1.35 142 1.36-1.48 1.25 1.17-1.32
_ 40<AGE<50 | 1.01 0.99-1.04 098 0.94-1.01 105 1.01-1.09
YA
/x5 50<AGE<65 | 1.02 1.01-1.03 098 0.97-099 104 1.03-1.06
65<AGE 1.00 0.98-1.01 0.97 0.95-099 1.04 1.01-1.06
2% #A ZSE0MS ARD M 45



All Male Female
ARD %=

HR 95% ClI HR 95% ClI HR 95% Cl
40<AGE<50 | 1.06 1.03-1.10 1.05 1.01-1.10 1.06 1.01-1.11
HHLHZES 50<AGE<65 | 1.05 1.04-1.06 104 1.02-1.05 103 1.02-1.04
65<AGE 1.05 1.04-1.31 1.06 1.04-1.08 1.02 1.00-1.04
oA 40<AGE<50 | 1.20 0.99-146 117 0.91-1.51 1.25 0.93-1.69
f:; 50<AGE<65 | 114  1.08-1.21 1.16 1.08-1.25 113 1.04-1.23
=T 65<AGE 1.04 0.99-1.09 101 0.95-1.08 1.04 0.98-1.11

6) oz #H 29l 54

A olg B 89l BEAL (F 2-16>F #rh =9} A7k omH] F7}
e, ARAF BT @AEct oA} ek,

AFYE g8 AH 99 EAL (F 2-17>, <F 2-18> 3 Zr}h AA|, 4, o
wE ARy} KRS )5, ozt dm) S Qs JAYFE SR
=3

<E 2-16> d¥ 9| ¥ 20 &4
S0 All (n=265,283) Male (n=141,364) Female (n=123,919)
B Mean SD Mean SD Mean SD
o|=H| 787,014 1,831,489 732,839 1935130 848,816 1,703,491
izt o|=2H|

=7} 166,574 636,209 165,286 664,129 167,968 604,554
Qs 39.3 77.8 35.8 81.6 433 73.0
U 24.2 26.6 20.8 25.2 28.0 27.7

<E 2-17> AYLE oz A 20 SYEHH)

Qo otzc All (n=265,283)

Mean SD
40<AGE<50 444,040 1,082,543
o|zH| 50=<AGE<60 590,302 1,442,980
B 60<AGE<70 919,507 1,994,039
70=<AGE 1,375,093 2,637,757
40=<AGE<50 78,673 36,947
17+ o|Z2H| 50<AGE<60 121,316 547,373
7t 60<AGE<70 205,004 687,365
70<AGE 329,843 922,114

46 Vol ShEY St et Z20 A 2 JHEH8RHAT)



Qo otzc All (n=265,283)
Mean SD
40=<AGE<50 19.8 1417
ol 50<AGE<60 26.5 51.3
60<AGE<70 45.8 86.9
70<AGE 79.1 118.0
40=<AGE<50 14.0 15.9
olelola 50=<AGE<60 18.4 19.4
60<AGE<70 28.2 27.7
70=<AGE 413 374
<H 2-18> AYCHH |z 2HH 29 EM(H, o)
Qo otzicy Male (n=141,364) Female (n=123,919)
Mean SD Mean SD
40=<AGE<50 402,939 1,020,294 507,069 1,168,831
o|zH| 50<AGE<60 541,020 150,404 648,382 1,364,656
60<AGE<70 865,734 2,133,483 975,371 1,836,367
70=<AGE 1,402,734 2,961,328 1,348,348 2,281,137
40=<AGE<50 76,500 393,543 81,894 331,341
QTJE?_IZ| 50=AGE<60 124,438 597,490 117,756 483,927
=7} 60=<AGE<70 216,970 740,820 193,270 630,349
70=<AGE 331,672 932,800 328,362 913,387
40=<AGE<50 18.7 441 215 37.7
Q|af 50=<AGE<60 24.1 54.1 293 47.6
U 60<AGE<70 432 98.3 48.6 73.2
70<AGE 75.0 1221 83.1 113.7
40<AGE<50 12.2 14.9 16.7 16.9
olol 50=<AGE<60 15.6 17.5 21.7 21.0
U 60<AGE<70 24.7 26.4 31.9 285
70=<AGE 38.6 37.8 439 36.7
7) A x=shtolel AR wE ofm #Y a]l 4
A7 wshtolel g whet o8 #dE 2918 A& 39 2l (& 2-19>9
2k A, o, o 25 ddwshielrl Be4E, Aol 545 vy, a7t
oy 27}, elgds, AU Felal Srkse AnE nag
M2z 43 ZZEOMS ARD 24 47
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<E 2-19> 7ZsiLiolel Ao 2 o= BA 20

HI

Qo TE 3|7 Al
Al | 23| =-1326669.1+36072.4* AL = 51LI0|+35694.6 *AGE
o2H| | Male | o|=H|=-1463024.8+3916.8* 712 31Lt0|+37437*AGE

Female | 2|2H| =-1140626.4+64494.5°712 = 31Lt0[+33126.3*AGE

017} All 7t 2|=ZH| &7t=-407975.2+9055* 14 = 5IL}0[+9805*AGE
9_||_EI_I:|| Male 17t o|=ZH| E7+=-422340.2+12295.2*4Z = 5IL}0]+10151.5*AGE
St Female | 97t o|=H| £7+=-400620.1+6934.3*4Z = 5}HL}0|+9583.7*AGE

All Qlef4=-97.02137 + 2.76352*Z = 5HLI0[+2.30194*AGE
feliﬂ Male Q4 =-91.69193+1.38003* 2 = 5IL+O|+2.17421*AGE
o

E
A —
L
2=-100.97251+3.77384* 42 = 5} 10[+2.40582*AGE
All QeI =-38.270706+1.603635*74 2 = SILHO|+1.0535*AGE
o OlA —
=
A =
T =

Female | Q|2He
Qo

-38.276128+0.620542* A4 = 5}L10|+1.008023*AGE
-35.595572+2.041787* 7414 = 51L10[+1.058103*AGE

me re
4> e

Male ol2]2]
(o] o

Female | @2/

% p-value<0.05(Significant)

AsE 2E 2 A

1. 88

% 276,723% 2] 10 FITE A5 E 7|02 A% shtold w2 ARD UHET}
8918 BAEh 1A ™S, WA, WA, AU, S884RA

2 GAE efzloA] A Eo] T4, THIAIESE WA WA Eo] Eokth T
Hoz ARt F7HEFE B Eo| FoAE ARE BYA, 1 eshto|rt v
IAFAFE DA Eo] FoAE ZAFE Bk

A7 weshto] ko] W2 ARD W& A oxE A ieshuelrt $7HE ARD
W =T B fofabA EolAlE ZA3E Btk (HR: A EF 1.259, 2@
1.062, ¥HdA1d S 1,253, wdHaf g @ gk 1.005, W7 1,031, %’%*Mﬂ“jﬁ 1.025)
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o A= QI uEd TRy Z=Id A7 5 Y 3] of¢]
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7} oleh B4 R Sk AW My Ee] AgkoR tERS) 7] ARD] tjs) 4}
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7} A= At tiste] stEF o R FEste] Algshe Ahmoln, gkl 2002
WHE 2019971041 9] 24 AE, s, s, a7 gR, 7&7&74?37334
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olgst Ag] & A7tlA AlFsta et o] AFelxE IRAZEE A F
2009 @ AZARE A 10,628,070 WS AFhAE AAsok

@ A& 71E

2009\ o] Mol FrhFZo] AR FAE= ALstdon, Az AHE Edi=
dEmdoe] FEEQY] Wi oo Azl ARE 7 o dAE Al LIshAr
ol =9 7152 BHIFk Q1-1.5%(Q3-Q1), &7k Q3+1.5%(Q3-Q1) & X1A3Fct.
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National health examinees

N=10,628.070

Subjects who had outlying
screening results

Subjects who had more than 1
scresning
Subjects who had missing values

Research subjects

N=6.670,874
L 4 ¥
Male Female
N:3.318.643 N=3.352.231
Subjects who did not take
»|  survey of menarche and
v menopause
Female
N=2,119.201
]+ Subjects who is vounger
il than 50 vears old
Male Female
1,064,360 1,150,984
[323 3-3] HRCH&X} flow chart
2) #AUE 2 P
O 2935 e AERH

g
20009 F7HA377 Al thste] 7z AAE A1FOR 1093F] 4

wFZ 71 Tl Eves 2 o

ratio)= A13y3}ic}

4z

o thste] A& 2 (Cox proportional hazards

ZE&WSE FEE YRR KCD 2= (MS0, M81, M82) & W ds3l<

A 1ol9} Az AFE B35 BMI, =),

Ik
X AlE) TG, LDL, HDL, GFR, HGB, GGT, SGPT,

SGOT, Creatinine, 25H), §9, &%, &5, WA, 24o] Fol gPaslon
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<), TG (2000]4/200m]qH), HDL (40"]9t/400]4H), LDL (160°]74/160w] 32t
HGB(120]°3/127]%}), SGOT (400]°3/40W]%h), SGPT(400]73/40m]| ), *li—’ﬂv(l.oﬂl
T/1.0013) 2 A9, B 2aFeR RSt
AEFES o o] ERstth F99 A HEd, IE, 454

Al A= BFe &59 A$ WHO il 7150l wpet Fit 31F A3 &3e
|FS SRETE 3 A5 0<A 917 <40g, 40< A <060g, 60g< LA
Eretsieh ozke] 74 O<7<ﬂ-‘?4?§<20g 20< 99 <40g, 40g< PO T+
Steh, At oFF A3 4FE 892 A x50ml(&FEE £7) x 0.22(48F =)
x 0.8(¢= Fu)x B/7o= AXtgtt (A: sk AF s 7, B 15U nhAl=
). 9] B¢ WHONAM Algdh= IPAQK 7I&dl ofsf E73th 0< A=

<599 MET x min, 600< Z5%E%%<{2999MET x min, 3000MET x min<{ 1%

FEOE EHAT LT RAG| AT AU AABFL & AbolY B

N\
A
Ne)

B9 FF 3F x 8.0MET x 6022 Atstal, FT54E AAEsS 3 Akt
o} & ¢ T 3F x 4.0MET x 60222 AR, AdedsS 308l ¢
A7) F9 34 x 3.3MET x 30802 Aiksic},

S5 DA wE Aol 7B 2 EA 2ol B Yste] Chi-square
test & T-test 45 33}, YPAAE w2 Evha5 TS 1Y) 95k
AZF X (Cox proportional hazards ratio)S A3}t BE E22 SAS 9,45
]33t}

@ Ftt3-= Ao Machine learning <& =gl
2009 =7FAZAR didAte] dis) A% dAE 7o ® 10d el EvheE
H3Y FOHES o5 27 sy 59
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A o] E 53lo] o&rdS F33)9I} Lasso modeld} Logistic regression
B2 ATt AFR dSrRdE FEEden, 2 9 YA machine

learning model2 2&3& Roome] A|gto = 23] A thdAl T 20HANEE F2H¢]

7t W 9o HlolE A g

2d 3= A Az A o|AAE A AsFE LM, Correlation matrixs E-3F
=2 JRBAE A= ME5E AASAY (Total cholesterol), EE W= 00]1A]
1 Atele] 7S 7FA=E rescaling 31T}

Fzle| A event

W (FohE) o] Y&t Z o] sensitivityZ} UF- G| d&rd
o] T5Eo], ol& s 4sly

(
1 98 ' dERds 75T o FoheE A i
njag o] thgk under sampling ¥ weightZ FAT}.

v w9 md 44

W AA e oka] R8P cox regression®] 23+ 73} stepwise selectionS
o]FojHt}, 2dl F= ¥ variable importanceS &213}th
2dle % 571%] mdlZ Random forest model, eXtreme gradient boosting

model, Lasso model, K-nearest Neighbor model, logistic regression model2 7%

sklen, o] F d&¥go] /M we RS HF Zds A

dZzrdo] HAAHS Fo|7] ¥l 5-fold cross validationg A3t 5:5
= training set I} test setZ UF0] training setol|A] RElS =3 3 test setol A
7AAsIATE =3 tunelengthS %5-3F hyperparameter optimization ZH48S A &
g2 AASIATE Training setol] 4] #3548 Rdlo] AAS $J3l, Test setol] &
& ROC 183, Model accuracy, Sensitivity, specificity, Positive predicted value,

negative predicted value 52 &2135}3c}.

@ A &4
A= e S5 A 2 stepwise selectiong K7] Y5t A=
24 (Cox proportional hazards ratio)S A|8§3}it}
d& Y =2 93] Random forest model, eXtreme gradient boosting

model, Lasso model, K-nearest Neighbor model, Multivariable logistic regression
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ApgElgon], WE BEAMO SAS 9 49 R studio ARREIT}

Data
Training set [ ]

Fold Fold Fold Fold Fold

1 2 E 4 5
Fold Fold Fold Fold Fold

1 2 3 4 5
Fold Fold Fold Fold Fold

1 2 3 4 5
Fold Fold Fold Fold Fold

1 2 3 4 5
Fold Fold Fold Fold Fold

1 2 3 4 5

[O2! 3-4] Data split?} 5-fold cross validation (&x: Siladittya, 2020)

o 10d¢] FHA 717 T o2 AA At 1,150,984% 5 38.19%<1 439,616
=5

e A tHAAF 1,064,360% 5 7.05%2] 75,00678 9]

rlo

Al EohEFo] HAE ATk

&2 70toll A B 7 =%, 1Y, Fert ' AS HAE] =Uh
GFR 9@ 9 aoh A, Al wellr] 2 Eo] =9kow, TG, HDL A&+
2 LDL 74+, HBG Y ol|A] WA E©] #4Tt SGOT YA SGPT Aol A

%%o] Eskor], BMIE AAF9 43 wAEe] Bt 2ol 174 o34l
o A

gl =er A4 AEo] =Skt S| A5 nlFATelA
M3y BHEE olE =Wl Ay 61



WA EO] w3k, ALEaH AHE SFTA SvEs HAEC] E34th
32 804 o dellA HAE] 7P =kl 1YY FHo] e AS dAE]

E9kth GFR 93w 9 ook 3937, Al

HDL, LDL A 3=, HBG $138ollAl &8 Eo| =9kth SGOT 9137} SGPT A=l

A WHEo] =kor, BMI= ARE A9 B o] =uch s A4 vgd

oA B EC] w3}, TEE eI ANE SFTAA TAEC] w3

0Ad LA
R i ER) i
p-value p-value
Hie % Ble % HiE % Hle %
T 711368 61.81 439616 38.19 989354 9295 75006 7.05
Lto| <.0001 <.0001
50-50 443597 69.2 197465 30.8 559356 96.52 20149 348
60-69 189513 5233 172615 47.67 318924 90.16 34800 9.84
70-79 71388 5221 65334 4779 103972 84.78 18662 15.22
800|A 6870 62.05 4202 37.95 7102 8358 1395 16.42
S010{8 <.0001 <.0001
HlEo 685315 6171 425257 38.29 356338 9218 30220 7.82
HAEA 8016 64.02 4505 3598 321853 93.02 24165 6.98
=A 18037 64.67 9854 3533 311163 93.78 20621 6.22
28 <.0001 <.0001
_ 65363 63.13 38175 36.87 124068 9276 9690 7.24
neE
;gi 216366 62.78 128261 37.22 401632 93.64 27274 6.36
M=+ 429639 6113 273180 38.87 463654 92.42 38042 7.58
=5 <.0001 <.0001
XeE 603255 60.89 387396 39.11 437642 9192 38472 8.08
35T
=0o|5
f;l__‘i 105588 67.36 51153 32.64 523198 93.87 34176 6.13
aT
a9lg
oxa 2525 70.3 1067 29.7 28514 9236 2358 7.64
a1
nEer <.0001 <.0001
I 235904 64.28 131089 35.72 252491 9359 17280 6.41
oo
™7
—aior 267011 6293 157296 37.07 427371 93.68 28856 6.32
L=g
nEer 208453 57.95 151231 42.05 309492 91.47 28870 853
e <.0001 <.0001
AL 633497 6254 379501 37.46 821682 93.29 59133 6.71
oo
=g
;*OH 52166  60.2 34493 3938 110644 9284 8532 716
o



0y =Y

o2y T Er [
p-value p-value
HIE % Bie % HiE % gie %
ChpH 25705 50.08 25622 4992 57028 88.6 7341 1.4
GFR <.0001 <.0001
SIAF 13664 67.38 55024 3262 204242 95.04 10665 496
oo
=& 422634 63.03 247874 36.97 625280 93.41 44091 6.59
& 175070 56.15 136718 43.85 159832 88.76 20250 11.24
QT <.0001 <.0001
AF 681040 61.78 421246 38.22 946855 9298 71521 7.02
oo
R 25785 6218 15685 37.82 36426 9261 2906 7.39
AR 4543 6285 2685 3715 6073 91.3 579 8.7
NE <0001 <0001
I 146922 6759 70438 3241 312170 9515 15918 4.85
oo
8T 564446 60.46 369178 3954 677184 9197 159088 8.03
TG <.0001 <.0001
I 650379 61.98 399027 38.02 875773 9285 67425 7.15
oo
= 60989 60.04 40589 39.96 113581 9374 7581 6.26
LDL <.0001 <.0001
I 613605 6174 380250 38.26 910198 92.89 69623 7.11
oo
= 97763 6222 59366 37.78 79156 93.63 5383 6.37
HDL <.0001 <.0001
I 272312 626 162683 374 248383 9259 19877 7.41
oo
B2 439056 61.32 276933 38.68 740971 93.08 55129 6.92
HGB <.0001 <.0001
I 605236 6211 369260 37.89 973951 93.05 72705 6.95
o
= 106132 60.14 70356 39.86 15403 87 2301 13
SGOT <.0001 <.0001
AL 706682 61.82 436406 38.18 980290 9296 74198 7.04
o
= 4686 5935 3210 40.65 9064 9182 808 8.18
SGPT <.0001 <.0001
AL 694670 61.8 429345 382 944388 9292 71941 7.08
oo
= 16698 6192 10271 38.08 44966 9362 3065 6.38
BMI <.0001 <.0001
I 463478 6175 287114 38.25 654820 92.82 50657 7.18
oo
PSPsIES 12066 56.19 9407 4381 17951 89.76 2047 10.24
H|ot 235824 62.24 143095 37.76 316583 9342 22302 6.58
Z4LI0| <.0001
_ 405329 64.15 226545 35.85
16M[0]5} - - - -
17M|0]4 306039 5895 213071 41.05 - - - -
| P2 <.0001
187495 69.6 81886 30.4
oL|2 - - - -
ol 523873 59.42 357730 40.58 - - - -

A3 2HES o5 229 Y 63



AERAAE el Ag dolol wet 71 2 AR mglor], 1 9 duy,
A%, 97 ool & Aol g R Fe] Agolw volo wel 71 & AxE
Hoom 9w, HGB, AFolr & ztolg Eth
<E 3-2> UUtAZX CHMXT MEEM

01 =
95% Cl 95% Cl
HR - HR :
Low High Low High
T
Lto]
Ref - - Ref - -
50-59
60-69 1.476 1.465 1.487 2.337 2.294 2.381
70-79 1.392 1.378 1.407 3.104 3.032 3.178
800|A 1.054 1.021 1.087 3.119 2.946 3.303
S0
T Ref - - Ref - B}
HIEA
HEA 0.985 0.956 1.014 1.037 1.019 1.055
g9 1 0.98 1.021 1.003 0.985 1.022
o=
_ Ref - - Ref - -
nEET

ZELs=En 1.015 1.003 1.027 1.02 0.997 1.044

MNegs 1.034 1.023 1.045 1.07 1.046 1.094
=25
_ Ref - - Ref - -

HRAESF

e = 0.908 0.9 0.917 0.896 0.883 0.91

ST 0.85 0.8 0.902 0.946 0.907 0.986

Tn&ior
—== Ref - - Ref - -
Y
7| nEet 1.002 0.994 1.009 0.951 0.933 0.969
nk--loly 1.091 1.082 1.099 1.038 1.018 1.059
Cfi
O Ref - - Ref - -
Y
ZESCERtof 1.084 1.072 1.096 1.077 1.053 1102
Cht 1.433 1.415 1.452 1.55 1512 1.589
GFR
Ref - - Ref - -
Y
SeEE 1.044 1.034 1.054 1.023 1.001 1.045
ks 1.084 1.072 1.096 1.082 1.054 1111
Qe Ref - - Ref - -



04y

95% Cl 95% Cl
HR HR
Low High Low High
Y
SeEE 0.989 0.973 1.005 1 0.963 1.037
ks 0.94 0.905 0.977 1.059 0.975 1149
Al
Ref - - Ref - -
Y
= 1.043 1.034 1.052 1.087 1.068 1,108
TG
Ref - - Ref - -
Y
SR 1.013 1.002 1.023 0.971 0.948 0.995
LDL
A Ref - - Ref - -
oo
e 1 0.991 1.009 0.973 0.946 1
HDL
I Ref - - Ref - -
oo
s 0.969 0.963 0.975 0.928 0.912 0.943
HGB
Ref - - Ref - -
Y
s 1.05 1.042 1.059 1.329 1274 1.386
SGOT
Ref - - Ref - -
Y
= 1.032 0.996 1.069 1.056 0.985 1133
SGPT
Ref - - Ref - -
Y
&= 1.054 1.033 1.075 1.035 0.998 1.074
BMI
Ref - - Ref - -
Y
PSPl ES 1.088 1.066 1.1M 1.225 1171 1.281
|2t 0.95 0.943 0.956 0.967 0.951 0.983
ZZALI
= f_l Ref - -
16AM[05t - - -
17M|0] & 1.033 1.026 1.039 - - -
oA
I8 Ref - -
oL - - _
of| 1124 1.115 1133 - - -
654 mluk AE BAME d4e] Ag vold w7 2

o, =W, GFR, BMI, #|7ol o4 2 2fol& KAt H7d <]

A3

!

025 o5 29 Ny

2 4248 ngor, u¥
g

ol &= volof whe}
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7V 2 AxE Blen, 19y, @4, GFR, HGB, BMIGA & Apo]l& HEth
6541 oV AERHNAE ool A% ool meh /b 2 ARE BYlor, Gy
oA 2 Aol Bt We] Aol volol] met 7bg 2 AxE BYor, P,

HGB, BMIJ|A & A}o]& Kt}

<E 3-3> 65AM| OJ2t, 65A| O|A M=2XM

65M| O]zt 65M| O|&
04 =1 ofd =24
95% ClI 95% ClI 95% ClI 95% ClI
HR — HR —— HR L i
Low High Low High Low High Low High
pabs|
LtO|
Ref - - Ref - - Ref - - Ref - -
50-59

60-69 1476 1465 1487 234 2294 2381 1476 1465 1487 2337 229 2381
70-79 1392 1378 1407 31 3.032 3178 1392 1378 1407 3.104 303 3178
800|4 1054 1021 1.087 312 2946 3303 1054 1.021 1087 3119 295 3303

Eoloig

H|= ol Ref - - Ref - - Ref - - Ref - -
44E1 0953 0.92 0987 104 1011 1.063 1018 0.963 1076 1027 1 1.052
=l 1.009 0.986 1.034 0.98 0.954 1.003 094 0.904 0.976 0.987 096 1014
es
assa Ref - - Ref - - Ref - - Ref - -
;:i 1.008 0.995 1.022 0.97 0.935 0.999 1.006 0984 1.029 1.046 101 108
XM=+ 1032 1019 1.045 103 0.994 1061 1013 0.993 1035 1107 107 1141
=5
XeE Ref - - Ref - - Ref - - Ref - -
=L
=o|&
2;';'; 0.881 0.872 0.891 0.86 0.846 0.883 0.928 0.909 0.948 0.911 0.89 0.931
a1
e
ox 0.798 0.748 0.852 093 0.874 0.983 0.974 0.831 1142 0959 09 1018
aT
Y
P Ref - - Ref - - Ref - - Ref - -
7|
Dador 1.028 1.02 1037 098 095 0999 0.978 0963 0.993 0945 092 0.973
=
el 1.16 115 1171 116 1125 1188 1.035 102 105 1011 098 104
s
XAt Ref - - Ref - - Ref - - Ref - -
S C
;*OH 1.097 1082 1113 108 1046 1115 1065 1046 1085 1079 105 1115
o
S 1445 142 14717 16 1542 1661 142 1394 1447 1522 147 1573
GFR Ref - - Ref - - Ref - - Ref - -
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65A] 0|2t 65A| OfAF
01 =) 0fd =N
O, | (o) | (o) I 0, I
e 95% C. iR 95% C. s 95% C. e 95% C.
Low High Low High Low High Low High
g
=&+ 1075 1064 1086 112 1091 1148 0.995 0.968 1.022 1 0.96 1.045
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C}2Z 2H8o| Machine learning 0| 2 (0{4))

1) Random forest model

Training set ol|A] €& T3 uj|, Cross validationg %3l hyperparameterZ
v 7FHA] training setoll A] BFEAH o g ndlS FE3h= AL B 1 =2
TS Ho|= hyperparameterE A5 #Hoh g Izl BE
hyperparameterE v} 7}HA model accuracyS &3A3F A3tolt}, oA random
forest modelo| A+ mtry7} 2 & W] training setol| 4] 7F4 L AL E HloH

model accuracy: 0,61960] 3T},

model Accuracies with random forest

Il | 1 1 1

0620 i -

0615 . -

0.610

Accuracy {Cross-Validation)

0.605 - —~ 1 L

T T T T T
5 10 15 20 25

#Randomly Selected Predictors

mtry Accuracy Kappa
2 0.619602 0.0004599903
8 0.614051 0.0602238425
15 0.606718 0.0664702036
21 0.604337 0.0646984581
28 0.603538 0.0630550295
[O2! 3-5] Random forest2| modeling in training set
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[22! 3-6] Random forest2| variable importance

ROC curve: cutoffE Al vlH7FHA] YE9] sensitivitye} X&9] specificity 2
& g gkt S ROC Al ofefe] WA AUCEHAL 3hn, mdle] AeEs
Y= AR-EY sid 2] AUC 32 0.5850]190em 7 3k cutoff
0,013 02 BAEC)

o
@ 4
=
o |
é‘ o
S 0.013{0,598, 0,540,
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o
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[O&! 3-7] Random forest2| cutoff point ROC curve

Training setol ] T-&H o|Z2dg 00139 &3 cutoffE 283l test setol]
A 2d A2 HrsFgS Wl model accuracys 0,5757 0] SH; sensitivity:=

0.5402, specificitys= 0,5976, Positive predicted value= 0.4533, negative
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predicted valuex= 0.6779%th.

<E 3-4> Random forest2| model accuracy with test set

Random Forest
AUC 0.585
Accuracy 0.5757
95% CI (0.5729, 0.5786)

Sensitivity 0.5402
Specificity 0.5976

Pos Pred Value 0.4533
Neg Pred Value 0.6779
Balanced Accuracy 0.5689

2) eXtreme Gradient Boosting model

oA extreme gradient boosting modelol| 4= lambda”} 0, alpha’} 0.1, nrounds

7F 50 ] 7P =eo A Heom model accuracyi= 0.61820]3it}.

I E

1=

model Accuracies with xgb

L2 Regularization
0.1

50
1 1

&0 70

100
1

alpha: 0.0 ;_I%a o
0.6180 | :;"'\,___
g 0.6175
=
5 0.6170 -
E 06165 -
50 60 70 80 90 100
# Boosting lterations
lambda alpha nrounds | Accuracy Kappa
0 0 50 0.618134 0.056214
] ] 100 0.616327 0.060323
0 0.1 50 0.618186 | 0.056595
0 01 100 0.616657 0.060979
01 0 50 0.618099 0.055951
01 0 100 0.616761 0.06112
01 01 50 0.61803 0.056332
0.1 0.1 100 0.616092 0.05949
[12! 3-8] eXtreme Gradient Boosting2| modeling in training set
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[O&! 3-9] eXtreme Gradient Boosting?| variable importance

Fdeo] AUC £k 0.60801 o &3k cutoff= 0.373 &2 FAEHSCH

a
@ |
(=]
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(=]
g 0.373 (0.601, 0.574)
2 AUC: 0608
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[O&! 3-10] eXtreme Gradient Boosting®| cutoff point ROC curve

0.373¢] &7k cutoffE 2g3sle] 2dl He =2 37}819-S w model accuracy
= 0.5906°]%1 2.1, sensitivity:= 0,5739, specificitys= 0,6009, Positive predicted



valuex= 0.4704, negative predicted valuew 0,6954 %t}

<X 3-5> eXtreme Gradient Boostingt2| model accuracy with test set

XGB
AUC 0.608
Accuracy 0.5906
95% CI (0.5878. 0.5935)

Sensitivity 0.5739
Specificity 0.6009

Pos Pred Value 0.4704
Neg Pred Value 0.6954
Balanced Accuracy 0.5874

3) K-nearest neighbor model
o] Al K-nearest neighbor 249 ¢] Variable importanceo| 4= t}o] 60-6947}F 7}
= TS AABIAAL, I vhgo] HA o, vol 70-794] LR 2 HSS

Bk K7 59 Wl Accuracys= 0.61100]1c},
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LDL

SGOT

AGE_80_89
URINE_PROTEIN_MEDIUNT_RISK
URINE_PROTEIN_HIGH_RISK

—m

SGPT : : :
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Importance
K Accuracy Kappa
5 0.6110 0.0684

[O&! 3-11] K-nearest neighbor®| variable importance

Zdo] AUC #2 0.6210]%1o1 &3] cutoff= 0.380 o2 HA = Qch

o
ol
o
mw
N
e
il
[El
Hu
|
DI'IJ
o

72 NE SE A7 3 WL (8AHA L)



o |
@
[=1]
o
g ° 0.380 (0:600, 0.584)
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z AUC: 0621
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[32! 3-12] K-nearest neighbor?| cutoff point ROC curve

0.3809] &34k cutoffE Z-g3le] 7d FSI = E H7}514-2 Wl model accuracy
= 0.5933 o] 8.1 sensitivity:= 0,5851, specificity:= 0,5983, Positive predicted

L

value &= 0.4736, negative predicted value= 0,70010|1t},

<HE 3-6> K-nearest neighbor2| model accuracy with test set

KNN

AUC 0.621

Accuracy 0.5933
95% CI (0.5904, 0.5961)

Sensitivity 0.5851

Specificity 0.5983

Pos Pred Value 0.4736

Neg Pred Value 0.7001

Balanced Accuracy 0.5917

4) Lasso model
oA Lasso modelol|A+= alpha”} 0,325, lamda”} 0,005912 wf 7} =& A3
=5 ®2%°2™ model accuracys 0,6212%]c}.



model Accuracies with lasso

Regularization Parameter

1058784 © 0.00591222609336063 ©

0.00127375044081292

0.0274421

0.6210 . d_,_f—f’fjk __————-‘»———H_______*f:?___,‘_ L
S~e— — -
E 06205 \'\\ — 3
8 AN
S o520 N -
5 06195 \ . -
8 \
3 0.6190 - ™, -
06185 \-\ -
02 04 05 08 10
Mixing Percentage
alpha | lambda | Accuracy | Kappa
0.1 0.000274 | 0.620777 | 0.045657
01 0.001274 | 0.620777 | 0.045657
01 0.005912 | 0.620872 | 0.044704
01 0.027442 | 0.620877 | 0.024068
0325 |0.000274 | 0.620679 | 0.048009
0.325 0.001274 | 0.620679 | 0.043009
0.325 [0.005912|0.621197|0.037066
0325 |0.027442 | 0.619783 | 0.012921
0.55 0.000274 | 0.620632 | 0.048269
0.55 0.001274 | 0.620632 | 0.048269
0.55 0.005912 | 0.621093 | 0.026567
0.55 0.027442 | 0.618202 0
0.775 |0.000274 | 0.620617 | 0.048685
0775 |0.001274 | 0.620799 | 0.045519
0775 |0.005912 | 0.620975 | 0.023575
0.775 0.027442 | 0.618202 1]
1 0.000274 | 0.620563 | 0.049044
1 0.001274 | 0.621062 | 0.042295
1 0.005912 | 0.620983 | 0.023166
1 0.027442 | 0.618202 0

[O2] 3-13] Lassof| modeling in training set
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[12l 3-14] Lasso?| variable importance

Zdlo] AUC @2 0.6100|90 &E7k9] cutoff 0.351 & &

M
4%
i
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w
z ° 7
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[O&! 3-15] Lassol| cutoff point ROC curve

0.3519] 3&3k cutoff & #H-gsle] 7d JE =5 Hr}s14dE Wl model accuracy
+ 0.58989]|21 2.1, sensitivity:= 0,5832, specificity:== 0.5939, Positive predicted
value = 0,4703, negative predicted values= 0,69730]1t},



HE 3-7> Lasso2| model accuracy with test set

LASSO
AUC 0.610
Accuracy 0.5898
95% CI (0.5885, 0.5911)

Sensitivity 0.5832
Specificity 0.5939

Pos Pred Value 0.4703
Neg Pred Value 0.6973
Balanced Accuracy 0.5885

5) Logistic regression

Logistic 2dl-& F+&& u| A}8-% Variable importanceo| 4= o] 60-6947}
7Y =& vles AAIBEAAL, O thgo] Yol 70-794], H7 o FoE =L vl

= H3o
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Accuracy Kappa
0.6206 0.0545

[12! 3-16] Logistice| variable importance
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Zdlo] AUC #2 0.6100]08

] 3579 cutoff &

0.355 o2 BEA=c)

1.0

08

06

g 0.355 (0.592, 0.585)
i AUC: 0.610
B <
a T T T
1.0 05 0.0
Specificity
[O2l 3-17] Logistic?| cutoff point ROC curve
0.3559] &% cutoff& H-gste] mdl 4 s

3713932 Wl model accuracy

= 0.5897°]%] 21 sensitivity= 0,5839, specificity= 0,5933, Positive predicted

value=

0.4703, negative predicted valuew

<HE 3-8> Logistic®| model accuracy with test set

Logistic

AUC 0.610

Accuracy 0.5897
95% CI (0.3884, 0.391)

Sensitivity 0.5839

Specificity 0.5933

Pos Pred Value 0.4703

Neg Pred Value 0.6975

Balanced Accuracy 0.5886

041 O RE

accuracy7]— =

valueZ7} 714 =& mElL Lasso model(0,4745) 2]

0.6975%t}

= AUCZ} 7F8 =& 2de KNN model(0,621)0]9 L

2428 Lasso model(0,5973)9]%1 2™, positive predictive



<HE 3-9> 0{yd9| ZCIEF IFZE HW

Random forest XGB KNN Lasso Logistic
AUC 0.585 0.608 0.621 0.610 0.610
Accuracy 0.5757 0.5906 0.5933 0.5898 0.5897
95% CI (0.5729, 0.5736) (0.5878, 0.5935) (0.5004, 0.5061) (0.5885, 0.5011) (0.5884, 0.591)
Sensitivity 0.5402 0.5739 0.5851 0.5832 0.5839
Specificity 0.5976 0.6009 0.5983 0.5039 0.5933
Pos Pred Value 04533 0.4704 0.4736 0.4703 0.4703
Neg Pred Value 0.6779 0.6954 0.7001 0.6973 0.6975
Balanced Accura 3 3 - ceac .
0.5689 0.5874 0.5017 0.5885 0.3886
<y
3. BL2Z WMo Machine learning 0| ZEI(A)
1) Random forest model
FAl random forest modeld| A& mtry7} 8w 71 =& AT E HYo
model accuracys= 0,73760] 1t}
model Accuracies with random forest
L 1 1 L L
0.74 5 -
0.73 4 -
E 0.72 < =
<
®
>
B 0.71 L
8
2
g 0.70 F
3
<
0.69 - =
0.68 r
T T T T T
5 10 15 20 2
#Randomly Selected Predictors
mtry Accuracy Kappa
2 0.6766818 0.3133850
8 0.7375661 0.4538934
14 0.7369237 04523373
20 0.7359788 04506265
26 0.7367725 04523625
[22l 3-18] Random forest2| modeling in training set
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2eS F=8 u] Ag% Variable importanceol| A= o] 70-79A417} 71 =&
HlSS RIS, 2 oo Yol 60-69A4|, AlE £oz T H|FS HATH
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[32! 3-19] Random forest2| variable importance

FEdo] AUC FHe 0.6500]¢9101 &7+ cutoffE 0.869 &2 EA =)

a |
@ |
o
@ 0.869 (0.588, 0.653)
z °
=
z AUC: 0.650
8 < |
o
o
=13
b= -
P
T T T
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[32! 3-20] Random forest?| cutoff point ROC curve

0.869¢] &7k cutoffE 2-g3sle] mdl He = 37}8l9-S W model accuracy
= 0.40789]%] 2 sensitivityx= 0,3460, specificity= 0,4124, Positive predicted
values= 0,0424, negative predicted values 0,3466°]|%It},



E 3-10> Random forest2| model accuracy with test set

Random Forest

AUC 0.6350

Accuracy 0.4078
95% CI (0.4049, 0.4108)

Sensitivity 0.3466

Specificity 0.4124

Pos Pred Value 0.0424

Neg Pred Value 0.3466

Balanced Accuracy 0.3795

2) eXtreme Gradient Boosting model
FAl extreme gradient boosting modelol| A5 lambda”} 0, alpha”} 0, nrounds

7} 100 w 71 =& ASEE B0 model accuracys= 0,74370]Att

model Accuracies with xgb

L2 Regularization
0 ° 01 ©
50 60 70 80 90 100
L 1 1 L 1 1 1 1 1 1 1 1
alpha: 0.0 alpha: 0.1
0.7435 L
=
=
]
=2
T 0.7430 ~ - -
e
o
2
7 0.7425 o B
e 1 -
=
2
S
< ] | -
0.7420 T n * L
T T T T T T T T T T T T
50 60 0] 80 90 100

# Boosting terations

lambda alpha nrounds | Accuracy | Kappa
0 0 50 0742101 | 0.459731
0 0 100 0.74367 | 0.464012
0 01 50 0.741799 | 0.458465
0 01 100 0742801 | 0.461217
01 0 50 0.742857 | 046085
01 0 100 0.742857 | 0.461144
01 01 50 0.742082 | 0.459915
01 01 100 0.742045 | 0.460019

[O2l 3-21] eXtreme gradient Boosting2| modeling in training set
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[O2] 3-22] eXtreme Gradient Boosting2| variable importance

mde] AUC FHe 0.6450|19100 &7k cutoff= 0,702 &2 A=},

o |
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[O2l 3-23] eXtreme Gradient Boosting2| cutoff point ROC curve

0.7029] &3k cutoff & #H-g3sle] 7d JE =5 Hr}s14dE Wl model accuracy
= 0.3807°]%) 2.1, sensitivity= 0,3720, specificity= 0,3813, Positive predicted

valuex= 0.0432, negative predicted valuew 0,3719%t},
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<E 3-11> eXtreme Gradient Boosting2| model accuracy with test set

XGB
AUC 0.645
Accuracy 0.3807
95% CI (0.3777, 0.3836)

Sensitivity 0.3720
Specificity 0.3813

Pos Pred Value 0.0432
Neg Pred Value 03719
Balanced Accuracy 0.3766

3) K-nearest neighbor model

WA K-nearest neighbor modelo| A= K7} € o 713 =

model accuracy= 0,6686°] %t}

model Accuracies with knn

O
T

=]

g Bylon

0.668 -
g 0.667
=
§ 0.666
g
0.665
0.664 -
s 1 M
#Meighbors
k Accuracy Kappa
5 0.668556 0.306092
7 0.666289 0.200614
9 0.664569 0.296732
11 0.664135 0.294955
13 0.664097 0.294503
[O2l 3-24] K-nearest neighbor2| modeling in training set
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[O2! 3-25] K-nearest neighbor?| variable importance

Zdlo] AUC 32 0.6150|908 3-837ke] cutoffE= 0.633 02 BAE QT

<
@ |
b=
©
z © 7
g 0.633 (0.622, 0.580)
2 AUC: 0615
® o« |
g
o
o
<o |
=
T T T
1.0 05 00
Specificity

[O2l 3-26] K-nearest neighbor?| cutoff point ROC curve

0.6339] 353k cutoffE Z-g3le] 7d FSI == H7}615-2 w model accuracy
= 0.3804°]%]1 21 sensitivityx 0.4202, specificity= 0.3774, Positive predicted
values= 0.0483, negative predicted valuew 0,4202%c},
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H 3-12> K-nearest neighbor2| model accuracy with test set

KNN
AUC 0.615
Accuracy 0.3804
95% CI (0.3775. 0.3833)

Sensitivity 0.4202
Specificity 0.3774

Pos Pred Value 0.0483
Neg Pred Value 0.4202
Balanced Accuracy 0.3988

4) Lasso model
P4 Lasso modelol| A= alpha’} 0.55, lamda”} 0,0085764 W 7} =& A=
£ ®3lon model accuracy: 0.641780]3]t}.

model Accuracies with lasso
Regularization Parameter

207016 = 0.00184771496792276 = 0.00857633355516179 < 0039807871
L I L L L
= = ——=
0640 o — =t e
5 o635 N L
o] \
=
=
> N
B 0630 N r
=4 AN
5 “
- ™
B 0625 N L
a N
g AN
< S
0620 o e L
~——
0615 r

T
02 04 06 08 10
Mixing Percentage

alpha lambda | Accuracy Kappa
0.1 0.000398 | 0.641448 | 0.2692452
0.1 0.001848 | 0.641448 | 0.2692452
0.1 0.008576 | 0.641184 | 0.2660260
0.1 0.039808 | 0.640016 | 0.2504044
0.325 0.000398 | 0.641563 | 0.2700428
0.325 0.001848 | 0.641613 | 0.2700373
0.325 0.008576 | 0.641391 | 0.2672390
0.325 0.039808 | 0.637233 | 0.2430391
0.55 0.000398 | 0.64169 | 0.2704315
0.55 0.001848 | 0.641758 | 0.2702603
0.55 |0.008576| 0.64177 |0.2687425
0.55 0.039808 | 0.619955 | 0.1636291
0.775 0.000398 | 0.641655 | 0.2707774
0.775 0.001848 | 0.64167 | 0.2699532
0.775 0.008576 | 0.641288 | 0.2680307
0.775 0.039808 | 0.615862 | 0.1505227
1 0.000398 | 0.641594 | 0.2708568
0.001848 | 0.64149 | 0.2697869
0.008576 | 0.640338 | 0.2600643
0.039808 | 0.615801 | 0.1503707
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2dg =8 u AFEE Variable importanceo| A& yo] 70-79417F 71 =&
H|SS 2RISR, 1 tho] vo] 80-89A], Lho] 60-6oA] o2 =2 HlES H Tk
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PRE_| HYPERTENSION
HDL

EX_SMOKER
ALCOHOL_HIGH_RISK
PRE_DIABETES
CURRENT_SMOKER
GFR_MEDIUM_RISK
EXERCISE_MEDIUM_RISK
SGOT
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Importance

[O2] 3-28] LassoQ| variable importance

2do] AUC ZHe 0.6790]9 e d-53zke] cutoff= 0.519 o7 EAEQT)

=
o
(=]
“ 0.519 (0.614, 0.675)
2z S 7
2
2 AUC: 0.679
L
o
[ .
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T T T
1.0 05 0.0
Specificity

[O2l 3-29] Lasso?| cutoff point ROC curve

0.5199] 3&3k cutoff & #H-gsle] 7d JE =5 Hr}s14dE Wl model accuracy
= 0.38199]%1 21 sensitivity= 0,3251, specificity= 0,3863, Positive predicted
valuex= 0.0388, negative predicted valuew 0,8825%c},



E 3-13> Lasso2| model accuracy with test set

LASSO

AUC 0.679

Accuracy 0.3819
93% CI (0.3806, 0.3832)

Sensitivity 0.3251
Specificity 0.3863
Pos Pred Value 0.038%
Neg Pred Value 0.8823
Balanced Accuracy 0.3557

5) Logistic regression
Logistic 2d1& F=& u] A}8% Variable importanceol| A& o] 70-7947}F

7 =& vlS AAFAAL, I theo] o] 80-89A4, Ho] 60-694] L E =

M welh

AGE_70_79

AGE_60_69

AGE_80_69

DIABETES
ALCOHOL_MEDIUM_RISK
VISUAL
EXERCIDE_HIGH_RISK
LDL
URINE_PROTEIN_MEDIUM_RISK
SGPT

BMI_HIGH
HYPERTENSION
6
URINE_PROTEIN_HIGH_RISK
BMI_LOW
HGB
HOL
EXERCISE_MEDIUM_RISK
SGOT
ALCOHOL_HIGH_RISK
PRE_DIABETES
PRE_HYPERTENSION
CURRENT_SMOKER
EX_SMOKER
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T
40 60 a0

100

- vslllllLLlllllllll{

Importance

Accuracy Kappa

0.6414 0.2708

[O2! 3-30] Logistic®| modeling in training set
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Zdo]l AUC #2 0.6780]%12o1 &3] cutoff+= 0.5302.2 EA= ).

Sensitivity
06 08 10
L 1

04

02

0.530 (0607, 0.683)

AUC. 0678

T
0.5
Specificity

0.0

[ 3-31] Logistic®| cutoff point ROC curve

0.5309] &4k cutoffE #-&ste] 2d A 77

}5+9S W model accuracy

= 0.38859]%1 21, sensitivity= 0,3159, specificity= 0,3940, Positive predicted

values= 0,0382, negative predicted valuetw

<HE 3-14> Logistic®| model accuracy with test set

0.88310]%it}.

Logistic

AUC 0.678

Accuracy 0.3885
95% CI {0.3872, 0.3898)

Sensitivity 0.3159

Specificity 0.3940

Pos Pred Value 0.0382

Neg Pred Value 0.8831

Balanced Accuracy 0.3550
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£ Random forest(0,4078) ©]%} o™, positive predictive valueZ}
gl KNN(0,0483) 0] T},



<E 3-15> g§Yo| EU3F S22 Hlw

Random forest XGB KNN Lasso Logistic
AUC 0.650 0.645 0.615 0.679 0.678
Accuracy 0.4078 0.3807 0.3804 0.3819 0.3885
95% CI (0.4049, 0.4108) (0.3777, 0.3836) (0.3775, 0.3833) (0.3806, 0.3832) (0.3872, 0.3898)
Sensitivity 0.3466 03720 0.4202 0.3251 03159
Specificity 0.4124 03813 03774 0.3863 0.3940
Pos Pred Value 0.0424 0.0432 0.0483 0.0388 0.0382
Neg Pred Value 0.3466 03719 0.4202 0.8825 0.8831
Balanced Accura N N »
0.3795 0.3766 0.3988 0.3557 0.3550
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w212 (Machine learning)& ©]-83+ of|S2 92 Random forest model, eXtreme
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accuracy’} 7F4 =& 242 Lasso(0.5973) o] 2™, positive predictive valueZ} 7}
P8 Lasso(0.4745) ATt

ge]l A5 vl e dERdE F AUC (0.615-0.679)7F 7 & Rdle
Lasso(0.679) )43 Accuracy (0.3804-0,.47078)7} 7}4 =& Zdl& Random forest
(0.4078) °]QeH, positive predictive value (0,0382-0.0487)7} 71 =2 mdo
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olglgt et | &HGF-AZTH HIr P2 = (Diagnostic Cost Group
Hierarchical Condition Category, DCG-HCC model)& 1%, AW #H3laS 272
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Angina Pectoris
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<HE 5-1> NHIS-HCC QIgx=Hd m=o|M etz A S35

A9| HCC o9 AN Hete 5t¢| HCC
8 Metastatic Cancer and Acute Leukemia 9,10, 1, 12
9 Lung and Other Severe Cancers 10, 1, 12
10 Lymphoma and Other Cancers 1, 12
N Colorectal, Bladder, and Other Cancers 12
17 Diabetes with Acute Complications 18, 19
18 Diabetes with Chronic Complications 19
27 End-Stage Liver Disease 28, 29, 80
28 Cirrhosis of Liver 29
46 Severe Hematological Disorders 48
54 Drug/Alcohol Psychosis 55, 56
55 Drug/Alcohol Dependence 56
57 Schizophrenia 58, 59, 60
58 Reactive and Unspecified Psychosis 59, 60
59 Major Depressive, Bipolar, and Paranoid Disorders 60

: : 71, 72, 103,
70 Quadriplegia 104, 169
71 Paraplegia 72, 104, 169
72 Spinal Cord Disorders/Injuries 169
83 Respiratory Arrest 84
86 Acute Myocardial Infarction 87, 88
37 Unstable Angina and Other Acute Ischemic Heart 88
Disease
99 Intracranial Hemorrhage 100
103 Hemiplegia/Hemiparesis 104
106 Atherosclerosis of the Extremities with Ulceration or 107, 108,
Gangrene 161, 189
107 Vascular Disease with Complications 108
110 Cystic Fibrosis 11, 112
m Chronic Obstructive Pulmonary Disease 12
M4 Aspiration and Specified Bacterial Pneumonias 15
135 Acute Renal Failure 136, 137, 138
136 Chronic Kidney Disease, Stage 5 137, 138
137 Chronic Kidney Disease, Severe (Stage 4) 138
157 Pressure Ulcer of Skin with Necrosis Through to Muscle, 158, 161
Tendon, or Bone
158 Pressure Ulcer of Skin with Full Thickness Skin Loss 161
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3. NHIS-HCC Q8=H DHlo| o|gH| 0|3
01%6}04 A% Ag 91824 2l we 39
A&sA 3H9dh. HOC H8AFE

2019 BEFITE ABEE
2 AFH dg 77t H

HlE

A=A A 20199 o]
95 9

)=
RL

S|
=

T2

S0 )
£ A AHgE omre) vlustast

shoich. 20199 AR 5 L Aol FAIZ 20199 AR BHE Bt

A42 A A3t
HCC 18RS (dlA], 2019 ATFRIA A}
<E 5-2> AEH Hghxzo| mE HCC A-XIe
Hee oy EERE
-9y
SIS
male_0_19 19M| 0|5} =M 318,768
male_20_39 20-39M N 81,467
male_40_64 40-64AM| = 510,224
male_65_74 65-74M| = 923,736
male_75 75M| Of&F = 916,603
female_0_19 19M| 0|5} 04M 190,029
female_20_39 20-39A| 0M 33,755
female_40_64 40-64M| 014 339,129
female_65_74 65-74M| 04 956,105
female_75 75M Ol& 04y 1,258,596
HCC fIRXI=
HCC1 HIV/AIDS 6,132,945
HCC2 gsg(tjlrc;rnnéa/ShSOecims Systemic Inflammatory Response 10,092,576
HCC8 Metastatic Cancer and Acute Leukemia 9,730,649
HCC9 Lung and Other Severe Cancers 2,527,758
HCC10 Lymphoma and Other Cancers 3,376,659
HCC11 Colorectal, Bladder, and Other Cancers 2,131,208
HCC12 Breast, Prostate, and Other Cancers and Tumors 1,031,187
HCC17 Diabetes with Acute Complications 612,230
HCC18 Diabetes with Chronic Complications 983,893
HCC19 Diabetes without Complication 508,573
JHold ofEd S Hgdue] =08 A gl



HCC oY x|
HCC21 Protein-Calorie Malnutrition 1,041,091
HCC23 Other Significant Endocrine and Metabolic Disorders 500,563
HCC27 End-Stage Liver Disease 271,081
HCC28 Cirrhosis of Liver 525,609
HCC29 Chronic Hepatitis 503,031
HCC33 Intestinal Obstruction/Perforation 2,133,743
HCC34 Chronic Pancreatitis 1,370,685
HCC35 Inflammatory Bowel Disease 1,527,214
HCC40 $22321a[§§i§asemthritis and Inflammatory Connective 791,498
HCC46 Severe Hematological Disorders 1,842,035
HCC48 Coagulatioh Defects and Other Specified 552,164

Hematological Disorders

HCC51 Dementia 2,222,949
HCC54 Substance Use with Psychotic Complications 3,045,701
HOCSS  Joance Use with Compications O 1719268
HCCS6 Substanpe Use Disorder, Mild, Except Alcohol and 2605296

Cannabis

HCC57 Schizophrenia 2,970,834
HCC58 Reactive and Unspecified Psychosis 1,594,413
HCC59 Major Depressive, Bipolar, and Paranoid Disorders 791,487
HCC60 Personality Disorders 165,138
HCC70 Quadriplegia 16,469,924
HCC71 Paraplegia 7,991,226
HCC72 Spinal Cord Disorders/Injuries 1,096,818
HCCT3 ﬁzjrc;t;ogl;lsigasé_ateral Sclerosis and Other Motor 677163
HCC74 Cerebral palsy 2,560,032
HCC78 Parkinson’s disease 712,379
HCC79 Seizure Disorders and Convulsions 1,611,609
HCC80 Coma, Brain Compression/Anoxic Damage 2,559,456
HCC83 Respiratory Arrest 4,124,734
HCC84 Cardio-Respiratory Failure and Shock 3,908,069
HCC85 Congestive Heart Failure 1,111,437
HCC86 Acute Myocardial Infarction 1,521,612
HCCST Bizztjsbe!e Angina and Other Acute Ischemic Heart 914,636
HCC88 Angina Pectoris 311,137
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HCC oY x|
HCC96 Specified Heart Arrhythmias 748,061
HCC99 Intracranial Hemorrhage 3,035,355
HCC100 Ischemic or Unspecified Stroke 477,713
HCC103 Hemiplegia/Hemiparesis 11,408,901
HCC104 Monoplegia, Other Paralytic Syndromes 2,506,475
HCC106 Atherosclerosis of the Extremities with Ulceration or 3498171

Gangrene
HCC107 Vascular Disease with Complications 630,797
HCC108 Vascular Disease 310,759
HCC110 Cystic Fibrosis 3,699,945
HCC111 Chronic Obstructive Pulmonary Disease 444,341
HCC112 Fibrosis of Lung and Other Chronic Lung Disorders 1,640,894
HCC114 Aspiration and Specified Bacterial Pneumonias 1,112,748
HCC115 Pneumococcal Pneumonia, Empyema, Lung Abscess 1,227,195
HCCT22 Ereor!foerrraht&i]\;ee Diabetic  Retinopathy and Vitreous 235,823
HCC127 Cataract 409,242
HCC135 Acute Renal Failure 3,933,041
HCC136 Chronic Kidney Disease, Stage 5 15,418,633
HCC137 Chronic Kidney Disease, Severe (Stage 4) 787,999
HCC138 Chronic Kidney Disease, Moderate (Stage 3) 636,367
HCCI157 Pressure Ulcer of Skin with Necrosis Through to 10,047,586
Muscle, Tendon, or Bone
HCC158 Pressure Ulcer of Skin with Full Thickness Skin Loss 8,743,433
HCC161 Chronic Ulcer of Skin, Except Pressure 1,912,884
HCC162 Severe Skin Burn or Condition 2,026,163
HCC167 Major Head Injury 533,696
HCC169 Vertebral Fractures without Spinal Cord Injury 1,071,408
HCC170 Hip Fracture/Dislocation 3,870,100
HCC173 Amputations and Complications 2,331,445
HCC176 Complications of Specified Implanted Device or Graft 5,619,124
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A2A o2 1%

HlolE] e 4%7} 20209 79 1420 SRES A DB el 100) P
A 29 shtoltt, 10t EFHAE UAE FEEH), 28 FLEN), STFHA (44)
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1. DA 65N O|&kel L9l ol Sigt miet

2020 1€ 195E 2020 12€ 31 7|&Fo& 319FA] ol 1,085,591 = 654
o] e] QlF+= 156, 8617olH 1 T H7|8%F S5 WA T8 1-55H)= 16,092
8, TE A= 2,408H otk FolsEEE Al 56921, AlekA] e el
15,2957, =71 37,1598t} AR A F 7Rt o] k= 30799, WHetee
1597, Yatels Wadlse 139, defdl FX|9f 29, datos A APEANY
o] &A= 2711%olt}, =¢8] 191 F It F HsH|= 3,125,1609 0]t}

<E 6-1> IYA| 654 0|4 o7 CHY H7|QASZSH EY
X9+ Sy Uik M A
DA HF|olL 479679 302339 303573 1,085,591
| 74894 40895 41072 156,861
LA = 32351 17741 17495 67,587
65M0] &0l = -
of 42543 23154 23577 89,274
A7 742 239 202 1,183
xHAFQ = 254 76 65 395
0of 488 163 137 788
L2529 1~10 27613 13136 12830 53,579
APERF 177 94 104 375
= 19220 8983 8956 37,159
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7199 252 684 466 369 1,519

S St cl==" 2094 1417 1247 4,758
S om 452 3146 1865 1785 6,796
553 1012 578 593 2,183

A7 1137 616 655 2,408

szAXt XX SE 214 133 154 501

=39| ABC 923 483 501 1,907
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IhEts 3,079 20,702
BEzts 159 930
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QUxfo| 2Ot AISE 2,711 13,633
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H) g Bl RE, B0l £e4E A7 YA o
wekn oo LLsrE SHol Wers B 4TS Bk ok A g
[e)
SHol gFs B
<E 6-3> DYA| 654 Ol 917 Ty FIILYSTY SH(Y 712, Z L2

2% . smmy B0 32 @Y gAY
= =5l =l e OlA OlA OlA
o-d == == =T =T =T

olale 122293 2,269,217 498,885 1,762,624 15.2 30.3 4715
1 443 17,123,290 3,165,314 13,935,732  196.9 283 4609
869 11,061,128 2,149,631 8,897,758 155.9 26.6 5279

N




55 U= SR on ghn o9b we e
3 2893 7,062,031 1,373,255 5,672,338 1039 28.1 584.4
4 4590 5,436,739 997,512 4,426,364 65.5 32.0 623.5
5 1704 3,463,192 767,192 2,686,545 46.2 30.7 637.3
6 401 3,503,965 780,276 2,721,462 50.0 31.2 607.5
A 680 5,004,489 924,697 4,069,274 64.8 40.7 654.4
B 381 5601,511 1,003,791 4,583,505 822 42.3 644.2
C 162 3,676,171 664,400 2,984,602 36.0 39.0 625.0
Y 300 8,684,989 1,701,920 6,950,150 83.2 1.1 643.3
VA 1158 4,795,741 854,179 3,929,115 624 34.9 614.6

2) 3% ANAT 4719 SHE Ww

3% AHNATAAE STl 258 FAR 2 B RUF, T RekFol

B 6-4> DA 65H] 01 ©17 5 A3t HojRloIN EIIQUSIE SH(Y 712, 7 P2
22 we  zmad  gewmz gesmz  OF JE 79
ol 2747 8,041,256 1,071,423 6,919,791 73.6 439 516.8
1 282 23,726,966 4,280,351 19,306,877 2084 33.1 452.2
2 399 15,967,290 2,645,784 13,297,784 195.8 304 511.9
3 903 14,342,340 2,191,457 12,118,813 141.8 431 547.6
4 797 11,539,236 1,385,020 10,118,672 701 535 582.4
5 m 7,830,562 1,028,759 6,786,752 63.4 51.2 673.7
6 20 6,022,370 699,138 5,322,192 124.3 49.4 514.2
A 164 11,486,155 1,298,208 10,123,414 53.9 60.4 5934
B 64 6,027,542 766,173 5,176,450 1539 43.0 611.6
C 25 11,182,582 1,119,524 10,063,058 19.7 57.2 724.1
Y 21 24,874,246 2,899,098 21,950,058 105.5 69.3 566.2
Z 159 9,882,213 1,457,919 8,387,057 109.7 43.2 565.0
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38%, 35 HS 50%, 45T T7%, S-S 86%°|tt.

<E 6-6> IYA| U7} SR fY HFX| 28

LolQof io'—IJo*%’k _
e RS 3EME ¥EAd eywE Ve

7t

IS= 36 41 2 0 32 2 13
2585 74 81 2 0 36 1 194
355 266 195 5 1 65 1 533
4585 429 102 1 1 20 4 557
555 199 19 2 3 5 2 230
S=2lA 69 0 0 0 1 0 70
=52B 23 0 0 0 0 0 23
=52|C 13 0 0 0 0 0 13
QUX|X| 2 74 2 0 0 1 1 78
A 1183 440 12 5 160 n 1811

e MRS ABME eRDls  #Ewet dexE  ME  #2
= I = C I D - = - -
sa 13 37.0 387 8.2 0.4 1.3 18.3 10.3
255 194 30.3 37.3 6.2 0.8 0.5 14.6 10.4
3s5 533 226 345 5.0 0.8 0.1 12.0 10.4
458 557 17.5 305 4.1 0.7 0.1 10.8 10.4
55 230 15.7 28.1 3.9 1.4 0.0 10.2 10.4
S=2A 70 15.9 25.2 25 0.2 0.1 10.4 10.5
S=22/B 23 14.7 216 2.0 0.0 0.0 10.0 10.8
s22lC 13 13.0 13.2 1.2 0.1 0.2 10.0 10.6
O'_Igg% 78 13.7 233 2.8 0.9 0.0 10.0 10.5
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