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7 A A
FrHY
ATE 1

Al el S| AAAY AEdU A Ao Wrt A ARES Y @A

pue!

A7) B A Aue] 2Ase] A Ae oJa AY tye] AAH 2EAS A5E BEHE UAT 2

AEHUA Ags s AEdA A g giAbY AEY A AgR o] FoA]

rlr
Hd
o
X
.
)
)
o

AT 2

Atagel QoiA, A7) W7k AR 2 WAk AAse] FARE westd AFA} Pann, ) FA% @
Hi, HFALAS5H (Least Squares Method), =7T¥4374 (instrumental variable estlmatlon) BEHLAFF
A (ordinary least square estimation), B]A& HAA#F4 (non-linear least square estimation), WH=7}

ZF2AH (iterative weighted least square estimation), HW 7}eA$%= F4 (maximum likelihood
estimation), Zﬂéﬂ'ﬂ HNE=34 (restricted maximum likelihood estimation), @ wEWAHAS A}8-5}%

Fe= AFHNF-E=FA (derivative-free restricted maximum likelihood estimation) Q& O] Fo]X|i= ol A]
AeE 15 o] WHo R FsE S, Wi,

A3 3

A1gol dojx, 7] A1 g Az, AFH, vk, BaH, HE, 7UIa, B, &, Jl, 1], H
=%, MTE, LR, 997, 3F, AF, L AAFE o]FoAAE T AEH 1T o4, .
AT 4

A1l JAA, A7 A7) AAY 2Edx G 4std 2B X § 23stE A9, A7) A4 2E
g2 AdHle At 2Eg s X ol Hojk 57 aFoR FEREY AV Al e AR APEE Ut

A1l oA, 7] ateks RE 2 A4 ] ek 16l os) FrhE = AR, B

X = -9.1351 + (0.1412)*age + (-0.1828)*sex + (0.005)*Pack-yr + (1.7920)*GPT + (0.0932)*WBC +
(0.1641)*Hb + (2.6727)* creatinine

X = A3} ~2EY 2~ A4E d9)E= A (score) o]a,

age & A=A Tk A @49l= Al (year) o]aL

=
ol 1, ofdelw 29 gt

sex & UlAAe] AHEZA < 7K,
Pack-yr £ &% #d F9F(H &4 7N17H0d)S F3+ gholx,
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GPTE didAte] 84 debd opmiedolas FAZA @9 IU/L °]aL,
WBCE tgtel A® AAA SAE NET F2A = x10/m o),
b A HAoA 549 uFadl FE2 w9lE g/dl o],
creatinine FHolA FHE Adoleld FEoRA @91 mol/L olth,
37% 6

Asgel glolA, 471 g de AsH AEes AG7h 0.0 A viwel AZwEs, AsH AEd s A5}
0.0 3 ol4el A% o T2 T A, .

o v o

AT 7

Aol ojA, 7] A7} ot AtslH AEd s Ao fAHL wEk, 0.008 WA 0.24% wRkS ZE
= AsY T, 0.24% WA 0.45% muke zt= A28k9)t, 0.45% WA 0.58%F mrE zle= A3EYa, 2
0.58% olds Zte AdstevS 2gste 3, WH

A% 8

A1gol AAA, A7) dAFE 2E# s X5 shr] 84 20 9d HrtEE Ad, W

[&4] 2]

Y = -13.922 + (0.1443)xage + (-0.084)*sex + (0.0141)%SBP + (0.0415)+«DBP + (0.1334)*BMI +

(0.3029)*Glucose + (-0.8215)*HDLcholesterol + (-0.1274)*LDLcholesterol + (0.2549)*Triglycerides

Y = A} 2Ed 2 AFE Y= A (score) o]al,

age™ gAY vk AH o2 99 = A (year) o]z,

sex & Aol A wagolH 1, ofdold 29 ks 7HA AL,

SBP 9 DBP= 242t 57] "k % olghy] dsto R whel= mmilg o]aL,

BMI= AAFATEA AF(kg)S 71(m)e] AFoR v Fhola,

Glucoser W/d=te] 8 o= ©hel= mol/L ©]L,

HDLcholesterol % LDLcholesterole 7217 €% ¥ E % AULE FH2HE2 ¢9E mmol/Lo]aL,

Triglycerides®™ 8% TAAWSZ &9 = mmol/L ©|t}.

AT 9

A8l oA, A7 AlF WS tiAbA 2B A57E 0.0 A mel AT, tiAbE AEd A A7)

0.0 & o]l A% o) Furs EFeH=

7% 10

A9gtell oA, 7] A ol TS HAE ~EdH s A4 ALl wEl, 0.008 WA 0.31% muks 2t
o = 1

= ALskeler, 0.31%8 WA 0.56" wIRES ZE= Al28k9leR, 0.56% WA 0.83F mNhE Zh= A3, H

0.83% o]4e zZre A4skTS £t A, W,
AT 11

AH zEdz A% ot A Fusk dgEE Qg5

A7 dEaddd o) dEE HoF AR R ZASI] At Al sidr] AlE kel 1A dEe 3
H AAE 2EY A AFE Fae dA s ¢

8] AAA mEAA AFE NS BAFEE T8,

A7) AAA 2Efs Aps e 2Eds A5 @ gAY 2EY s AFE o] FoX = oA AEYE 1%

_4_
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A1l QolA, A7) A2 HEFHe A7) gAE 2EP A AG5E ] 482 28 o]&sle] Ak X
A, Alz=®:

(=34 2]

Y = -13.922 + (0.1443)*age + (-0.084)*sex + (0.0141)*SBP + (0.0415)*DBP + (0.1334)*BMI +
(0.3029)*Glucose + (-0.8215)*HDL-cholesterol + (-0.1274)*LDL-cholesterol + (0.2549)*Triglycerides

Y & A 2EH A AFE @9E A (score) oI

age:= Aol T @ o wYE A (year) ©]i

sex © UIAte] AERA Aol 1, ofAdeld 29 ghe 7HA 3

SBP % DBP= 47t +%7] ot B o] o welE mag o]

BUlE AAFAFEA AF(ke)S 71(m) ] AlFo® vie ghola

Glucosew= WdAe] &5 dd oz ©el= mmol/L ©]3L

HDL-cholesterol ¥ LDL-cholesterol& Z}Z} % ud%: 9 AUy ZP2HEE2 39S mol/Lo)a
Triglyceridest™ 8% TAAAWSZ &9 = mmol/L ©|t}.
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A3 19
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AL98e] oiH, 47 AsHA 2Edz A 7] FEHA 19 s Bk A9, P

X = -9.1351 + (0.1412)*age + (-0.1828)*sex + (0.005)*Pack-yr + (1.7920)*GPT + (0.0932)*WBC +
(0.1641)*Hb + (2.6727)* creatinine

X & 43 ~2Ef A AFE d9E A (score) ©]aL,
age = WdAbe] vk A

sex & tlgAel AHEA WAel| 1, o gold 29] g 7hHar,

o2 &9l A (year) ©]il,

Pack-yr & &% H 95D &4 712r(A)S F3 FholaL,

GPT= wid=ke] € debd opviedolas FA=A @9 IU/L oaL,

AT% 21

A208kel oA, A7) A vlEzwrelA SHE AkshA ~Ed s A5E 0.0 wwkl A, W

ATE 22

A203el lelA, A7) AF el SAHE Abstd ~E# s A57E 0.58F o)A A, A7 AlE oS
et 2B A B ASE T AoR Hrbs e A, U,

A7 23

PN ot

2

A19%) gloiA, A7) iAbe AEA AgE 8] £ek 20 olal BobEE A, P
(5514 2]

Y = -13.922 + (0.1443)*age + (-0.084)*sex + (0.0141)*SBP + (0.0415)+*DBP + (0.1334)*BMI +
(0.3029)*Glucose + (-0.8215)*HDL-cholesterol + (-0.1274)*LDL-cholesterol + (0.2549)*Triglycerides

Y £ WA 2Eg A AFE @9 A (score) ©]aL,

agex= tdAte] RE Aoz 9= Al (yvear) olar,

sex © A A EA EAdolH 1, odold 29 s 7HA AL,

SBP 5 DBPi= 7H2t =57] doh B ol¢hy] do R el mllg o)L,

BMI+= AAZFATEA AF(kg)S 71(m)e] AFoE e Fholi,

Glucosetw WAle] T8 ddoz 9= mmol/L °]aL,

HDL-cholesterol @ LDL-cholesterol< 717} % w2 E % AU% F2HEZ &= muol/Lo]aL,
Triglycerides® d% SAAWORE T+ mol/L o]},

AT 25

Azasol QloiM, 471 A4 el AR tAbA AEA A5E 0,08 mwel 29, W,
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273 26
24 oA, 7]l AF oA AR dAbY 2Ed s AT 0.83% oY A, A7 AE oS
A ~Ede f A3s e Flo R FrhEE B, UL
A+ 27
B, AAEF, vy, n¥8Y, HEF, A2AN, 2 &

A268e] A, 7] drtE 2EdHx #AH FAgke
O R oo oA AeE %
A3 28

AAH 2Eds A5E Prh 2 vaste], 7] FREHo]

A
Fold ¥ SAE AAH 2EUA ATt 7] FRED] Folur] A Bu A2 4§, A7 FEReEES Al

A7) AAA 2EAE AFE BASE AL, A8 BN S8 QA" Az A5 37 A4E ol
sfel, A el AAA AEdA AFE WrksE wAE EFS, B2 AAH AEds ARE 48 s
A

Edls AF 9 gAg 2EdS A5 ol FoiAe 2o

I

=
= O T EIL—
gE 1% o= Edsh= AolaL,

A7) behA 2Ed A% Bob ke A9 ddel A, AE, B9, 94 dehd oplmdelnd B
= =i
S B

A" WA 5, AY )

A2saol QloiM, 47 AsA sEds AgE 7] Foba 1o ela) BAEE A9, wd:

X = -9.1351 + (0.1412)*age + (-0.1828)*sex + (0.005)*Pack-yr + (1.7920)*GPT + (0.0932)*WBC +
(0.1641)«Hb + (2.6727)% creatinine

X = 238 2Ef A 42 d9= A (score) ©|a,
age & IRt wF A&

sex & OIAte] A=A

2 @9 = A (year) o]

ol 1, ogel¥ 29 ghs 7HA AL,
Pack-yr &= 3t vt FAZFGEH &4 717H(d)S wEk ghola,

GPTE didatel &4 dephd opm=Holaih FX=A whel= 1U/L o],
WBCE thdatel A HAIA SHE WP F2A B9lE x10/u o],
b= AE AAA S48 dRI=ZR T2 9= g/dl o],
creatinine> dANA F4d Feloteld FFo2A G¥ = mmol/L ©|T}.
7% 30

A28l QoiH, A7) dAFA sEds Age a7 ek 26 ela) WAbEE A9,

Y = -13.922 + (0.1443)*age + (-0.084)*sex + (0.0141)*SBP + (0.0415)+DBP + (0.1334)=BMI +
(0.3029)*Glucose + (-0.8215)*HDL-cholesterol + (-0.1274)*LDL-cholesterol + (0.2549)*Triglycerides

Y = A 2Ed 2 AR = A (score) ©]ar,
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-9.1351 + (0.1412)*age + (-0.1828)*sex + (0.005)*Pack-yr + (1.7920)*GPT + (0.0932)*WBC +

(0.1641)*lb + (2.6727)* creatinine
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§1:’:
o
o

wg s YA Pk FAE Q] &

oy a9l A HUE gidoz e AAA ~E el
oA Friste T e sk, B EwEe A oo wE AAH ~Eds Hr e 7 lle] 17
TN 1 ¥stE AIH o R Fobdt o ole WS AAE S dvk. 2 A671(20156) ¢ A1771(2016-
2017) =RAGFFEA WFA F 23,6574 T R 2 AL, ARZAN, FdFRAM] B
T A A5 gz s, IFunggdzAE ARy

[e]
¢} = =
AL, FNAGGERAL Sl Aol LA HeolEE dvklel A st A5 Fdto]l A8 && FIS W

AAH 2Eds JEE B A% 29Y TS A% T WEE (reference group)&E, AT L ols)
GEAe gl AE sEds Ei oAb AEds A8 Agedr. A8 AEdx b i sEds @
W ARAE AF AP0l QL MuToR AAR olfE, A lA A mE dAb 2EdL} Y B
A CFR WAABROE ool 5 9v] wFolth, mekAl, AbsH/tAF 2Ed s guAe] way A#S 74
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8.3 2657900 A S 204 I, YA R SR 24 3

[}
T )=
o] 500kcal w¥Fo]AY 5,000 kcal o140 Absr, 2 71} H3x

a1 , A THES gk 14,0468 S = 1o YERE V1o ® 17 JAdEld whel A4 (Healthym 1,627
W), 2474988 T (1 factor, 1,5319%), 74988 270 (2 factors, 955%), WAIZZE o] U&=
T (MetS, 9469), 2 Ak3}/thal ~Ed 2~ A3kt (Disease, 2,816%)¢ 5/ #o 2 EF3A. & 12 84
WEAE A2 e w2t 55 #3AE Ve s & Eoltt.

FAFow, AZYHeE vx FHPAHINA A (National Heart, Lung, and Blood Institute)ollA 44+
HoR YASFTS Ftsr] folst=S THE NCEP ATP III 7] A%l (National Cholesterol Education
Program Adult Treatment Panel III)olA #|A % ol (1) WA (5)9 7]+L ntgoz EF3on, gt of
g 7lE 5 (D sgsEd I8 5*%?_194 25 Rk sEgd e A&sink. okg (1) WA (5)9] 7+
= R 7]l sidete AP A E 8 U, 270 71 sidete AFES dAE el 27, 374 7
ol AFdhe ALES tAESFTo] e woR RSt

OV
i
ot

(D slg=d: &2k 90 em o, o4k 85 cm ©]%;

(2) gt 57] < 130 moHlg ol Hx= o] $h7] 9t 85 muHg o174
(3) &5 g9 110 mg/dL ©]%;

(4) S4A: 150 mg/dL ©14;

(5) HDL(¥ %) FYd2dE: EA 40 mg/dL ©]3}, oz} 50 mg/dL ©]&}.

/oA 2EYs ARTE Hw, wAPF, W%, dEdBAR, ¥BF, wdg =e g wA & (3,
& h e B 4] s AL 2E S 48 R 4] 2

Abst 2Ef 29} diAb 2EH 2 54 W) e oS 5 f5te] AAde dA dlelHE AT Hol
EJAl (training set; AA| ©lolE]e] 70%), 7= dlo]EHAl (test set; AA dolE 9 30%) = Joj2 FE3I v}
S dolE Ao A RS et A dHolEAldA] JiE mde] %S gretgitt.

L)
o
mlo

AA 2: AAY 222 F] Bt A4 % 2D 73

(1) 43 2282 2 o} 2282 54 949 W7} A% 94

Are 1604 AR A eelE e em, Absh W/EE diA} AEwssh duAel

T 1970e] AAE (AF, E, FAF, e ER(RE obvlmdlolad, obnuEil

WA, AGF F,odEgR, dueag, 94 adehd, £57] 49, o) @
3N EY, 9F FAAY, ¥ d2UE, AREAdud 2esE, auEqd

)

=

) T A% 1} B/ OAL 2B A AEst Alolol frelghEo] 0.05 WRke® LB Q1%
A2 ~EF A, YA} 2EYA) 0 TEEAY.

A3 Alg(weight)oll e 7152 E2] A5 (squared sum of weights)S HA3eeE 583 F(ridge
regression) E&¥} 37 Aol g 715X 9 ZqEH%}Q e H 23tk 2437 (Least Absolute Shrinkage
Selector Operator; LASSO) 238 WS Adrst MF(elastic net-regularization) 37 +41S o]&3lo] 4t
3} 2E# et B e A, AH, FAF (pack-year: F FAF[F]IxFAV[A]D), T Vs A (dEd
ofu]:=dol g A [alanine  aminotransferase, ALT, GPT], S et =Y AR ol = o] & A [aspartate
aminotransferase, AST, GOT]), W&+ <=(white blood cell counts, WBC), H& 4=(red blood cells,
RBC), #l®=ZFZH (hemoglobin, Hb), &|mtEZZ (hematocrit), 3 Az olEld(creatinine) F=) 59 FH
AAES WFom BF Aokxro] w5t dAw, AE, 4%, ddd orxHolask FF, WA F,
AT 4, SEIEN, 8F Adeolede] AAHUT. A7) SIESZN F2¢ A5 2dolvt AaA B4
£ 8 Aol & AoE Yt A8 Fo EAEtE ARSI ER FA (AR FAAS r=0.82)F dY
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[0126]
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[0133]
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=
Tk, dAF 2Ed 29 #d e A, A, 57 < (systolic blood pressure, SBP), o]gtr] d<g+
(diastolic blood pressure, DBP), A%, AZAZFA4=(body mass index, BMI), &% @I (glucose), EF A

A" (total cholesterol, TC), 8% 1EE Fd2H & (high density 11poprote1n cholesterol L), % A
A% Zd 28 E(low density lipoprotein—cholesterol, LDL), % X9 (triglycerides, TG) 59 FxH
AES ez B Atz wEsts A, AY, 57 8¢, e, AdF A5, 5

=3 ol €+7]
8% adk FHadHE, 95 AdE SdaHE, 95 S4A0l AAHAN.

oft %

(2) H7F AR E FAZF Fo
471 A4 oF 7h d#kel FA = (parameter estimates)s al#sto] ofefel o] 4bst AEwA g oAb &

S(Es/ A 2Ed s AR )RR oo FEHuSet ) H4L B AE S
o]
=

& o} S
Hksl M3 %3 (generalized linear model)& A Atsl ~Ed~ Hryl mdlaA &1y

X = -9.1351 + (0.1412)*age + (-0.1828)*sex + (0.005)*Pack-yr + (1.7920)*GPT + (0.0932)*WBC +
(0.1641)*Hb + (2.6727)* creatinine

X= A3} AEY A AR 49E A (score) oAl
aget™ gAY wF A#Ho2 A9 &= Al (year) ©]al

sext= IgAke] A EA EAold 1, ogdold 29 e 7hx

al,

ftelaL,

GPTi= dlAbel @ hebd ool md $X A WSl U/L o] %

bt
rt

Pack-yr= 8h¢ ot FAFEHA F4 710d)S +

WBCE Wbkl AE AANA FHE wET FRA G 110/ o),
e 8 AAdA S48 dEa28 22 ©9e g/dl olx

creatinine2 dAoA SAHE FAdoled FFo2A &9 +E mmol/L °o]t}.

F A/ OAF 2Ed 2 A3 AR o] R FEHHEF) $
Agrst %Jt’}ﬁl- g 28 (generalized linear model)e] A& AA o

Y = -13.922 + (0.1443)*age + (-0.084)*sex + (0.0141)*SBP + (0.0415)+DBP + (0.1334)=BMI +
(0.3029)*Glucose + (-0.8215)*HDL-cholesterol + (-0.1274)*LDL-cholesterol + (0.2549)*Triglycerides

Y= A 2Ed A X2 @9 A (score) ©o]a

age™ Ul/dAte] T A@ o= o9 E A (year) ©]iL

sext= tdAke] A EA FAolH 1, ofdold 29 ghe AL

SBP % DBP= 2+ =%7] dsh B o]eh] e w9 millg o]l
BMI= AAZFAFEA AT (ke)S 71(m) ] Awoz vie gholar

Glucosew= WdAe] 5% ddoZ ©eli= mmol/L ©]aL

i

HDL 2 LDL-cholesterol& Z+7} &% s 2 Ads ZYAHEZ 9= mmol/Leo] L
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Triglycerides® ¥F TA4AWCR T = mmol/L o|t}.

A 14 AA-E AT dolHAlSE oz #3124 19 4hst 2EH A {7t RS o] &ate] 5719 24 aF
of tiste] Atsl ~Edx H4E E&sglon, 7t aFe] itst 2EH 2~ HFE E 2a ¥ X 19 YERAT.
% 2a0] YER viel o] AAe] 204 SRl Abst 2Ed s HrF mds Al A3 g, 7
e A A4 fg8le]l e AMEE SAASE fouEiAl FEREE A AT g AU
TAReR, Fo 1o] mE kst AEY A Ao whe A%t (Healthy: <t 0.00), A79dad A (1
factor; it 0.24), AP 2707 (2 factor; H 0.45), dALSFFo] A= o (MetS; Ho 0.58),
2 kel ~Egs A3 (Disease; Hit 1.00)22 FAHSZ FoustA FE5SA

#£ 1
Health group Mean +SD
Healthy 0.00£0.48
1 risk factor 0.2440.52
2 risk factors 0.45%+0.53
MetS 0.58%+0.47
Disease 1.00£0.45

5, AAd] 14 A48 A% delE A BeR 4 29 Uil 2Eds B7h RAS o] §3te] 579
7 aFe] atel gat 2Ed: AFE EESGor, 2 2§ gt 2Eds A5E © 2bo] vehygd,
= 2bo] Ubehd whsh gol, AAle] 24 PR oA s Frh wAS o AZE Y A8 2, A
A9 g A7 99adel b Awe FAden felval Tie: AL AT 4+ AT

= S
TFAFo g kA 20 wWE A 2EY s A g whEt A% (Healthy; it 0.00), #AAE 2 147 (1
factor; ¥t 0.31), AZAYF Q< 270 (2 factor; HiF 0.57), AFEZT o] = o (MetS; Ht 0.84),
9 fA} 2E# A A3 (Disease; F 1.00) 0.2 EAA R GondA T2},

=z 2
Health group Mean £ SD
Healthy 0.00%£0.36
1 risk factor 0.31%£0.38
2 risk factors 0.56+0.37
MetS 0.83+0.38
Disease 1.00£0.37

=

>
ot
~
=
>
[>
[m
=
[>
i
rlet
i
o
N
MN
5
o
o
o
o
8
D
by
i
(e}
=
=
lo

AX G 4: NAF 2EHA Hr 2de] As HU}

WA o do] mE AAM AEds P wdel dEHe A delgs L 4% delg el B 4
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=3l ¢21x} %2} EAl(receiver operating characteristic, ROC) 412 = 3a @ %= 3bol YeEHAL.

FAHoE, £3A] 1d wE AE 2Es PJrF RES AAd 19 A dlo]yM(training set) o A&
ZA37} Area under the curve-ROC (AUC-ROC) #kol 0.929 (WIZXE 89%, Eol% 83%) = L&HHa, AAld 19 #
dolH Al (test set) ol 283k A3} AUC-ROC gkel 0.919 (W= 87%, Hol% 820 & =FHo], & H“ﬂsﬂ
e mE Aksl 2EFH A o F oF REE 22 A5 23 Jdue S A F AddT (= 3a).
ol o oo wE kst 2Eds 9y RdS odlelE Al (AR S4) 2 AF ]Eﬂi
A Sd)ol &gk 99 ROC F4E vEd E=Welw, dizbd (3A4)2 7]EA 0.58 YERITE.

gk, F5h 26 wE Al 2Ed s Gy RS HAAl] 19 A dlo]EAl(training set) o H&g A}
AUC-ROC ko] 0.968 (7%= 90%, E°l% 91%) 2 =& UL, HAld 19 AL dlo]elAl (test set)dll 283
A} AUC-ROC #te]l 0.962 (7% 90%, Eo]% 89%) & EZu o], B wide] < oo wE A} AEf A o

= (= 3b). = 3bE & I o o & o
F4) 2 AT dolH A (kA A)o] H &g A -2 ROC
5

fr e ol

e

77k )

A
p
HE

lo

>

e, ‘?—__}Ué?% A el wE Akt 2EdA HJrE 2 8l oAb 2EY A gy 2Pl g dHelHAl 3 A
S delE Aol 483 g mFelA ROC =41 ofzf < (AUC-ROC) ©] ooz yreht, i (subject)®]
A}

oﬂ X gl oﬂ

A7 s %ﬁ]x—iii frolv s 5 c B
A ARbstaL Q= AAA AEUA AREs WS T JiRle] A7 AdEE Abst AR REF RS 228 1
343}04 g om grid 4 9lo], Hu AZsHA Jile] 1A s A s okvzt A wEd

AAe] 50 AAH 2EHA HrF 2l Ay @t

I 4ol e miel o], AAfe] el HTAHOoR FAE A3 L
5 (XF: st 2EHA, Y51 AL 2EgA) o ojxkd &3t Aol - Ay, st AE A9 A AE
gk Fel AR BT frelmehdl vkt (Fel AAS r=0.90, X

ZEF A 2d 9 Al 2EFH A 2Edo] sele AlAA AEHA 2}

o

— = =X =

B@ AYs ABAE T TES 5 e el o ebrk, A% waskel A% )
2~

Lot
[
(m
o
[>

AAYEZE BERavk ALY~ EEE, 22 YYg5FE S)o
A7 9357t =4 JERJE AL 9. T 4= B wgo] o
dof] 7wk AAH ~Ed s JEHE 23 H o7 o Aow, & A (big dots)> ZF 159 Htak (mean
values)S UEh= Aola, 7h=thek 4 (thin lines) 7} 159 EF LAk (standard error)E WER Z 0]
W, 22 A (small dots) 14,046 o] &4 Widzte] /i FHAS vepdl Aou.

2

=)

il

2

)

SE

2

>

[~

[

Yoo
i
o
=

¢

N

il

fu)
fo &=

[

AN 6 A% % A 2EHS B RES o8 A% 4d 37

el whE sy AEds X g Ak 2B A A @7 agsto] JiRle] 7 AdHE

8] S, Arsh 2Eds 9 Al 2Ed s 7 AeE BF agste] 4] 1

B =S g, AEE 2 giAl 2EY AT BF uke ) As AEY AN 2o
L

=
t ¥ ,

Efant 2 )or sk, 74 2w AA ARES Hlale] Bt
=i KeN

AL 2Eg 2o 2 AR ERE FEste] B3 AS YERY =Wt
X 5o et ‘3}9} o], HFHoZ FAHE 7t HUt AFEY FAHLE s ¢ gAF 2EH AT BF 92
T (Both low), 2E#27F %2 + (high oxidation), EH/\} 2~E Y 27F 2 T(high metabolism), % AF
st = AL *Eﬂﬂ* 7} BE =& 7 (Both high)9l 4719 oz AHgs] LREYT).

E 38 Fo AAASEE agn 98ty ARES & 5olH ERE FEE vl Aog ) AEE AEfA
FFE D AE 2EHA FFEo] BE e 1 (Both low), AEE AE#A FEW] =S (High
oxidation), WAFE AEd 2 ¢=FEwo] £& # (High metabolism), © 2132 AEd A =3 2 iz 2EY
2 o] B & o (Both high)®] 471 & AfelelA 414 173 #HE A3 FAgASR fFofn s A}
o)7F 5S % g AT 5], 4 a5 AAl d3Ae] HES AHEY, As 2 giAb 2EY AT B
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Both high)oll Al 2] Agkape] Hlgo] 65.20% A3 %2 s AT
el gl oAl 2B A HJrE RS Al A8 A, hAle] AlA
A

KR
oAl T 9o, JhAle] AGREHE 2o Agsh Agd

AT, wWEA A}

Eels BEE UG A

¥

X3

Both low High oxidation High metabolism Both high
(n=3,392) (n=452) (n=452) (n=3,392) P
Mean SD Mean SD Mean SD Mean SD
Disease subject 7 (%)t 254 (7.5) 130 (28.7) 162 (35.8) 2210(65.2)  <.0001
Anthropometric measurements
Weight (kg) 628" + 123 609" + 125 746" + 148 654+ 113 <0001
Body mass index (kg/m”) 229° + 33 226" £ 3 273+ 4.1 247" £32 <0001
Systolic blood pressure (mmHg) ~ 109.8° + 11.2 1009" + 114 1287 + 149 1271° + 165 <.0001
Diastolic blood pressure (mmHg) 733" + 87 729" + 78 867 + 10 772" + 108 <0001
Waist circumferences (cm) 78.1° + 94 79.1h + 88 895 + 938 86.4d + 87 <.0001
Biochemical parameters
Fasting glucose (mmol/L) 922" + 97 933 + 83 1189 + 463 1106° + 314 <0001
Total cholesterol (mmol/L) 189.3° + 323 208.2° + 38.1 201.4h + 412 191.62 + 396 <.0001
Triglycerides (mmol/L) 105.7° + 655 115.9° + 64.2 251.8° + 2345 164.2° + 1367 <.0001
HDL-cholesterol (mmol/L) 547° + 125 55.6 + 133 446° + 108 469° + 114 <0001
LDL-cholesterol (mmol/L) 1144° £ 287 130.2° + 348 115.6° + 31.9 115" + 349 <0001
Alanine aminotransferase (IU/L) 17.9° = 122 36.8° + 423 236 + 131 24-.7"b + 167 <.0001
White blood cell (Thous/ul) 62"+ 16 63+ 19 67 + 18 65"+ 18 <.0001
Hemoglobin (g/dL) 139° + 17 144° £ 15 143°+ 19 144" £ 15 <0001
Creatinine (mg/dL) 08" + 02 08"+ 02 08 +03 09 + 0.2 <.0001

Abbreviation: HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Different letters indicate significant differences between means within columns at A<0.05 by ANOVA and Duncan's multiple range
test.

t Percent of disease subjects in each group

[0168]

=g
=97
Participants in Korean National Health and Nutrition Examination Survey
2015-2017 (n=23,657; men, n=10,812 & women, n=12,845)
Excluded (n=10,236)
*  Aged less than 20 year old (n=5,029)
Pregnant (n=91) or Lactating women (n=91)
Missing anthropometric measurements (n1=965)
Missing values for biochemical measurements (n=824)
Data missing on dietary intake (n=2,339) and implausible
energy intake <500 kcal (n=159) or 25,000 kcal (n=113)
Other diseases (n=6,171)
A.
Analyzed subjects
(n=14,046; men, n=5,994 &
Women, n=8,052)
Apparently healthy Oxidative/Metabolic
subjects stress disease
(n=4,434; men, n=2,002 & (n=2,816; men, n=1,650 &
women, n=2,432) women, n=1,166)
|
¥ v
Healthy Metabolic dysfunction

(n=1,627; men, n=509 &
women, n=1,118)

(n=3,432; men, n=1,787
& women, n=1,645)
[
v v v

Having Having Having

1 metabolic risk
(n=1,531; men, n=676
& women, n=855)

2 metabolic risks
(n=955; men, =538 &
women, n=417)

Metabolic syndrome
(n=946; men, n=573 &
women, n=373)

* Subjects who have metabolic dysfunctions are those who have at
least one of the 5 metabolic risk factors (high waist circumference,

high triglyceride level, high blood glucose, low HDL cholesterol, and
high blood pressure) or BMI = 25 kg/m?
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k1
N2
N

Predicted metabolism

=
1

1

SIHES

1

10-2021-0154621

Predicted oxidation

Group ® Healthy @ 1Risk # 2Risks ® Mets # Disease
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Predicted metabolism (Standardized)
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Group @ Bothlow @ High oxidation -@- High metabolism @ Both high

0 1 2
Predicted oxidation (Standardized)
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