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Qo By, AAFAS Tl 2R e Wb cloln 217}
AUC 0,82, 0,812 £& d#S RoFERYd (korean Cancer Prevention Study)
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=4S 7Hto R 3 o&rdsS T3} (Stroke, 2010 Sep 1;41(9):1858-64.)
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WA 2
Figure 2. Nomogram for the risk of stroka
Systolic BP, mmbg T 77 11 T incidence in the study participants
& 100 140 180 pod (n=3513), The nomogram is used by first
locating a participant position on each
D N - L 1' r '1' predictor variable scale, Each scale posi-
i S 30 tion has comesponding prognostic points
Diabetes, 1: yes, 0: no ) (top axis). All points were summed to a
o total points value and a vertical line
1 drawn from the total points axis straight
Family history ol stroke, 1. — down 1o the 15-yvear probability of free
wes, 0 no o from stroke avents.

Atrial fibrillation, 13 yes, 0 N —
0
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0 20 40 60 B0 100 120 140 180 180

A5-your probeblilty free from sroke 080 085 09 0807 05 032

[33 2-1] Chien 82| &2 HIES 0I5 2 - LEZF ?I& scoring
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of ke HAl 1567279 dEQS o R 14de] FARES Fi 10d HEF
3

e o& 2ds FHe dErdds A, A, 9, ALFAF, 8%, 2

:\0_

oF B8R o] X3 Chien TR o] 7t WFHE H4g Fijs)
o %Xé o e} HEF APE dFo] 7heet BdS =E39t) (Stroke, 2013 May
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Table 2. Points Assigned to Stroke Risk Factor Categories
Japan Public Health Center Study Cohort 11, 1993 to 2007

Risk Factor Paints
Age group, y
4044 0
45-49 5
-4 6
55-50 12
60-64 18
b5-69 19
Sex
Men B
Women 0
Cument smoking
e 4
Wodmen 8
Body mass index, kg'm®
<25 0
2510 <30 9
- 3
Blood pressure, mmHg
Mo antihypertensive medication
<120/80 0
1201295084 3
130-139E5-89 B
140-159/90-89 8
160=-179100-109 1
>180=1110 13
On antihyperensive medication
<120/80 10
120=129E0-84 10
130=139/E5-89 10
140-159/90-89 1
160-179/100-109 1
=180-1110 15
Diabetes mellitus
Yes 7
o 0
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Table 3. Predicted 10-Year Risk of Stroke by Risk Score
and Corresponding Vascular Age, Japan Public Health Center
Study Cohort 11, 1993 to 2007
Vascular Age, y

Soone Pradiclad Risk (%) Wen Winieen
210 <1 42 47
11-17 1k <2 53 60
18-22 Zho<3 59 67
23-25 Tt <d B4 72
26-27 440 <5 B7 76
28=28 50 <b i ]
30 Bito <7 73 83
3-32 Tho<B 75 85
13 Elo <8 7 0
M I <10 749 =80
35-36 1080 <12 j-rd 50
=30 1200 <15 &5 50
40432 1500 <30 =) 99
13- - ) 90
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(¥ 2-1) Models for predicting risk of incident diabetes

Reference Country

Von Eckardstein et al. (2000) Germany

Stern et al. (2002) United States

Lindstrom and
Tuomilehto (2003):Finnish Finland
risk score

Schmidt et al. (2005) United States
Aek.plalkorn et al. (2006): Thailand
Thai risk score
Schulze et al. (2007) Germany
Simmons et al. (2007) U.nlted
Kingdom
Wilson et al. (2007) United States
Balkau et al. (2008):
France

DESIR risk score

United Kingdom,
Ireland, Sweden,
Denmark, Iceland,
Norway, Finland
Chien et al. (2009) Taiwan

Gao et al. (2009) Mauritius

Gupta et al. (2008)

Hippisley—Cox et al. (2009): United

QDScore Kingdom
Kahn et al. (2009) United States
Kolberg et al. (2009) Denmark
Chen et al. (2010) Australia

Risk predictors

Age, BMI, hypertension, glucose,
family history of diabetes, TG, HDL—C, uric acid

Age, sex, ethnicity, FPG, SBP, HDL-C, BMI, family
history of diabetes

Age, BMI, WC, use of BP medication,
history of high blood glucose, physical activity, daily
consumption of vegetables

Age, ethnicity, parental history of diabetes,
FPG, SBP, WC, height, HDL-C, TG

Age, BMI, WC, hypertension, family history of
diabetes

Age, WC, height, history of hypertension,

red meat consumption, whole—grain bread
consumption, coffee consumption, moderate alcohol
drinking(10-40g/day), physical activity, smoking

Age, sex, Use of BP medication, BMI,

family history of diabetes, fruit consumption,
physical activity, whole meal/brown bread
consumption, vegetable consumption

FPG, BMI, HDL-C, parental history of diabetes, TG,
BP

Men: WC, smoking status, hypertension
Women: WC, family history of diabetes,
hypertension

Age, sex, FPG, BMI, TG, SBP, total cholesterol, use
of non—coronary artery disease medication, HDL—C,
alcohol consumption

Age, BMI, WBC count, TG, HDL-C, FPG
Age, sex, BMI, WC, family history of diabetes

Age, sex, BMI, family history of diabetes, smoking,
treated hypertension, current use of
corticosteroids, diagnosis of CVD, social
deprivation, ethnicity

Basic model: diabetic mother, diabetic father,
hypertension, ethnicity, age, smoking, WC, height,
resting pulse, weight

Enhanced model: basic model+glucose, TG, HDL-C,
uric acid

adiponectin, CRP, ferritin,
interleukin 2 receptor A, glucose, insulin

Age, sex, ethnicity, parental history of diabetes,
history of high blood glucose,

use of hypertension medication, smoking, physical
activity, WC



Reference Country Risk predictors
Age, BMI, Total cholesterol, TG, HDL-C,
Joseph et al. (2010) Norway hypertension, family history of diabetes, education,
leisure—time physical activity, smoking
Age, BMI, sex, smoking,
Rathmann et al. (2010) Germany parental history of diabetes, fasting glucose, HbAlc,

Tuomilehto et al. (2010)

Alssema et al. (2011)

Liu et al. (2011)

Rosella et al. (2011)

Wannamethee et al.

Doi et al (2012)

Guasch—Ferré et al.

Heianza et al.

Lim et al (2012)

Gray et al. (2013)

(2012)

(2011)

(2012)

Canada, Germany,
Austira, Norway,

Denmark, Sweden,

Finland, Israel,
Spain

Netherlands

China

Canada

United

Kingdom

Japan

Spain

Japan

Korea

Portugal

Uric acid, 2—=h PG

Acarbose treatment, sex, TG, WC, FPG, height,
history of CVD, hypertension

Age, BMI, WC, use of hypertension medication,
history of gestational diabetes, sex, smoking, family
history of diabetes

Age, hypertension, history of high blood glucose,
BMI, FPG, TG, HDL-C

BMI, age, ethnicity, hypertension, immigrant,
smoking, education, heart disease

Simple: sex, age, family history of diabetes,
smoking, BMI, hypertension, WC, pre—existing CHD

Fasting bio: simple model + HDL—C, TG, glucose
Non—fasting bio: simple model + GGT, HbAlc

Non—invasive model: Age, sex,
family history of diabetes, central obesity, BMI,
hypertension, smoking, alcohol intake, exercise

Non—invasive model + FPG

Personal: BMI, smoking, hypertension, alcohol
family history of diabetes

Clinical: personal model + FPG

Non—laboratory assessment (NLA): age, sex, family
history of diabetes, smoking,
BMI

NLA model + FPG
NLA model + FPG + HbAlc

Age, family history of diabetes, smoking, BMI,
hypertension, FPG, HDL—C, TG, HbAlc

Age, sex, BMI, hypertension

M2% ol2x nE 25



(¥ 2-2) Models for predicting risk of prevalent diabetes

Reference

Baan et al. (1999): the
Rotterdam study

Country

The Netherlands Age, sex, use of

Risk predictors
antihypertensive medication, obesity

Age, random plasma glucose, postprandial time, sex,

Tabaei and Herman (2002) Egypt BMI
Glumer et al. (2004): Age, BMI, sex, known hypertension, physical activity,

) ) Denmark ! ! )
Danish risk score family history of diabetes
Mohan et al. (2005) India Age, WC, physical activity, family history of diabetes
Ramachandran et al. . . . . . .
(2005): Indian risk score India Age, family history of diabetes, BMI, WC, physical activity
Al—Lawati et al. (2007) Oman Age, WC, BMI, family history of diabetes, hypertension

Borrell et al. (2007)

Keesukphan et al. (2007)
Chaturvedi et al (2008)

Heikes et al. (2008):
Diabetesriskcalculator

Bang et al. (2009)

Pires de Sousa et al.

United States

Thailand

India

United States

United States

Age, sex, ethnicity, family history of diabetes,
self—reported hypertension, hypercholesterolaemia,
periodontal disease

Age, BMI, history of hypertension
Age, BP, WC, family history of diabetes

Age, WC, gestational diabetes, height, race/ethnicity,
hypertension, family history, exercise

Age, sex, family history of diabetes, history of
hypertension, obesity (BMI or WC), physical activity

(2009) Brazil Age, BMI, hypertension

Gao et al (2010): Qingdao ) L )

diabetes risk score China Age, WC, family history of diabetes

United Age, ethnicity, sex, family history of diabetes, history of

Gray et al. (2010 Kingdom hypertension or antihypertensive therapy, WC, BMI

Ko et al (2010) China Age,.sex. BM, hypgrtenspn, dyslipidaemia, family history
of diabetes, gestational diabetes

Lee et al (2012) Korea Age, famlly h|story of diabetes, hypertension, WC,
smoking, alcohol intake

Riaz et al. (2012 Pakistan Age, WC, family history of diabetes




Enter your Score
Question Answer (Score) i
(Enter 0 if you don’t know)

1. Your age group? <35y (0 point)

35-44 y (2 points)

=435y (3 points)
2. Have either of your parents or siblings No (0 point) T B
been diagnosed with diabetes? Yes (1 point)
3. Are you currently taking medication No (0 point)
for hypertension or do you have hypertension Yes (1 point)
(i.e.g, blood pressures greater than 140/90 mmHg)?
4. What is your waist circumference Men Women
(taken below the ribs, < 84 cm (33 inch) (0 point) <77 em (30 inch) (0 point)
usually at the level of the navel) ? 84-89.9 cm (33-34.9 inch) (2 points)  77-83.9 cm (30-32.9 inch) (2 points)

90 ¢m (35 inch) (3 points) > 84 ¢m (33 inch) (3 points)
5. Do you currently smoke cigarettes on a daily Never or Ex-smoker (0 point)
basis? Current smoker (1 point)
6. How much alcohol do you drink on a daily Never or less than | drink / day (0 point)
basis? (regardless of types of alcohols) 1-4.9 drinks /day (1 point)

2 5 drinks /day (2 points)
TOTAL SCORE (add points from questions 1-6)
If the TOTAL SCORE is >5, you are at high risk for diabetes, so see your doctor for a blood test.

Your total score from questionnaire Probability of having diabetes now
<4 2%
5~7 6%
8-9 12%
=10 19%

Figure 1—Self-assessment screening questionnaire for undiagnosed participants, recommended for use by health care providers and laypersons.
¥, years.
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Table 4. Calculation of Risk Scores to Predict a 4-Year Risk for Type 2 Diabetes
Step 1. Summed points for risk factors A through | Step 2. Estimate the risk from the
points total
Variable Points Total Points 4-Year Risk, %

A) Age (years) =0 2
A0-24 0 1 2
45-49 1 [ 3
50-54 2 10 4
55-59 3 14 5
60-64 4 17 6
65—-69 5 19 7
B) Parental or Sibling History of Diabetes 21 8
No 1] 23 9
Yes b ] 25 10
C) Current Smoking 26 1
No 0 28 12
Yes 4 29 13
D) BMI (kg/m?) 3 14
=23 0 32 15
23-249 3 33 16
25-29.9 4 34 17
=30 8 35 18
E) Hypertension 36 19
No (1] 37 20
Yas & 38 21
F) FPG (mg/dl) 39 22
=90 =14 40 23
80-99 0 41 24
=100 18 42 25
G) HDL-C (mg/dl) 27
<35 ] 24 28
35-49 (1] 45 29
=50 =3 46 n
H) TG (mg/dI) 47 32
<120 48 33
120-149 5 49 35
=150 11 50 36

1) HbA e (%) 51 38
<5.5 (37 mmal/mol) 0 52 39
5.5—6.4 (37=46 mmolimaol) 15 53 41
54 42

55 B

56 46

57 47

58 49

59~ 250
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Sciences 98.8 (2001): 4770-4775.)
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Fig. 1. Associations between basaline AL and T-year health outcarmes. Effects reaching statistical significance (P < - 0005) are indicated by numbers at top of
bars. Indicated are 35% Cls for each estimated relative sk (a) Mortality risks. {5} Incident CVD risks. () Changes in physical functioning. () Changes in cognitive
functioning.

[O2! 2-8] Allostatic load as a marker of cumulative biological risk

AAo] (Biological Age)7} =8t o] Aolg ZARIEH F-838 €7] fIg
T2 BAE Aliteles owdk ol 83 ZQIAl 2AFSITE wl=re] NHNES 1T t
o[El& o]&3ate] 3041~75419] 9,3897 9] thdAtE Edte] 189S 4 waeqlaL, o
Z 1,84390] Apgalydct Az 1070 biomarkerE %3le] AASF Klemera and
Doubal #Ho= o]t o] & AAltol7t AAe|BTte mortalitye] <-g

(reliable) predictorE & 4= Itk (J. Gerontol A Biol Sci Med Sci 68(6):667-674. )

Table 4. ROC Curve Comparisons Between Chronological Age (CA) and Estimates of Biological Age (BA)
for the Full Sample and by Age Group

Full Sample Aged 30-50 years Aged 60-75 years

AUC (SE) p Value AUC (SE) p Value AUC (SE) p Value
CA 0.827 (0.0052) Reference 0.731 (0.0108) Reference 0.670 (0.0067) Reference
PCA 0.840 (0.0050) <.0001 0.773 (0.0105) <0001 0.712 (0.0062) <.0001
MLR1 0.847 (0.0050) <0001 0.762 (0.0106) <0001 0.727 (0.0061) <0001
MLR2 0.849 (0.0049) <0001 0.772 (0.0105) <0001 0.727 (0.0077) <0001
KDM1 0.853 (0.0049) <.0001 0.774 (0.0104) <.0001 0.743 (0.0059) <.0001
KDM2 0.854 (0.0049) <0001 0.779 (0.0103) <0001 0.737 (0.0077) <0001

Note: AUC = area under the ROC curve; PCA = principal component analysis; MLR1 =
regression with 7 variables; KDM1 =

multiple linear regression with 10 variables; MLR2 = multiple linear
Klemera and Doubal method with 10 variables; and KDM2 = Klemera and Doubal method with 7 variables.
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AAN= DunedindlA Ejojd 1,037 tiAe =z 8 AFEA], Crosssectional &
longitudinal studyo]™, thA#Fe] 384 W] Klemera-Doubal o] AA|upo] F2lo=z A
Aol & Aleldar, Al 187h9] biomarkerE F38ke] 26A, 324, 38412 1217k
FAHRESIY slEEE AT AAde] 14 S7HA] 0.0599] =3tEE FUHE
B, AAdol7t 25545 =3tEErt M2t 435 HoF30t}, (PNAS Published
online July 6, 2015 E4104-E4110)

Pace of Aging

Biological Age
r=038 p<0.001

Fig. 4. Dunedin Study members with older Biclogical Age at 38 y exhibited
an accelerated Pace of Aging from age 26-38 y. The figure shows a binned
scatterplot and regression line. Plotted points show means for bins of data
from 20 Dunedin Study members. Effect size and regression line were cal-
culated from the raw data.
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2) H-Scan® /AGE Scan®
Z 12-137}A1¢] ZAAHSensory Skills, Vigilance & Reaction, Memory, Muscle Speed
& Coordination, Lung Function, Complex Perception &&)E o]-&3le] AA|7]5
ol FAs3th. =RIEMAl AAIs velE Ao A, SEg A
7b AadtA &a A & ARE vkE o 5 vk el Ak

3) Bioaging®

Sdoj oA AR AFEEHIL QU= =3} %é Azglo® Zh AL oad AAe] 7}
SAHIL o]F Tt AA AAdel7t ST MEE o]l F7HEAY A7 st
= &oJsht Ztzhel AL FAI7E 2w, -f o] Falx] QA 22 aFA dojzl
Zlo] ol 7]e A AAGolE SAsk=t Qlo] 2 o] Hrio] Hold & qlrh

4) Inner—age®

HStol AEel ALgEE w8 ZAAAY O 7 A B Altelrt 24
93 olzle] agom EAHe] 470 AAE F ek wF 7 e YAhtelE B8
she] AR AAtol7t S e FBo] FAEAL AASE © Folshn] ol

= Auzsle] Fashy] Ak Aol Jout Z4zke] AA R} than, 7 92
of F3A| oA 2L 2FA Poizl Zo] of7le] WAl AAGolE ST 3
o] 7t w5e) Felxgo] Wolxt wAol I, AL AAL Trjol,

Cf, 2 47 Y

1) Development of models for predicting biological age (BA) with physical,
biochemical, and hormonal parameters
U] thAAR 8 AAold] #EE A AFAIZE A, 2001~20053 AR AE 9
S Aled iAo 23 Community-based cross-sectional studyo|t}. 35757 (1302
2k, 2273 ARG o2 ko] Biomarkerg ©]-83te] PCA 245 G3to] vroleke] A
HHAE A F, AAGelE ANdE (84 R2 ¢ 0.62, ¢1A} R2 1 0.66)
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Table 3.1
The BA prediction model in males (R° = 0.62)

Variable PRC + S.EM. Stand. PRC I p<

BFM% 0.3114 + 0.0464 0.1531 6.71 0.0001
WHR 14.5606 + 3.5666 0.0825 4.08 0.0001
BMI —0.4492 £ 0.0713 —0.1592 —6.30 0.0001
SBP (mmHg) 00815 £ 0.0125 0.1875 6.50 0.0001
DBP (mmHg) 00789 + 0,0185 0.1223 4.26 0.0001
FEVI (ml) —0.0028 £ 0.0002 —0.2258 —-11.21 0.0001
ALC 00010 + 0.0002 0.0764 4.12 0.0001
TAS (mmol/l) 12,2030 + 0.8580 0.2974 15.39 0.0001
CR. (mg/dly 1.8770 + 0.8325 0.0409 2.15 0.0243
ESR (mm/M) 0.0509 + 0.0120 0.0780 4.23 0.0001
PSA (ng/ml) 0.3333 + 0.1004 0.0607 332 0L.0009
DHEA-S (pg/dl) —0.0420 + 0.0025 —0.3278 ~16.95 (0.0001
IGF-1 (ng/ml) —0.0042 + 0.0018 —0.0442 -2.36 0.0184
SHBG (nmold) 0.0383 + 0.0063 0.1181 6.08 0.0001
TTS (ng/ml) 01805 + 0,0823 00418 2.19 0.0284

(3 2-11] 2 MHLto] 22 — HX}

2) A model for estimating body shape biological age based on clinical
parameters associated with body composition
243 7789 (20~904)) o] AR FHAH(2004~2011d)thA 2. & Body shapesl &7
H markerg B3t AA AP dolE ARkttt FA A APol= R2:0.71) =
-16,958 + 281.419 (WHR) — 1.595 (HC) — 0.149 (Ht) — 0.112 (LBM%) — 0.052
(Wo 2 goatelar, oz Al AFrkel= (R2 : 0.76) = -137.388 + 224.964 (WHR)
— 0.245 (Ht) + 0.631 (HC) — 0.2 (LBM%) — 0.123 (WC)o.2 A3}t

3) Models for estimating the biological age of five organs using clinical
biomarkers that are commonly measured in clinical practice settings
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7t HEE HE olE 22 1 (Model 1)
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Aoz o 2 E 1) AZHAZA E1R HEF FAH AN=2d HF¢, 2) Hx
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o3F-2] main outcomevo_i/ﬂ HEF e “FH AV T HEF (160-163)S
FHGo 2 sho Jstson dYr|Ed oA 17d ¢ sd Y4¥71ZS Brain CT

=2 X
E Brain MRIZ 898 292 Aostart. HEFo2 og 2 498 35 A
[e]
H

Z JEdE VFoE ARSSSTE S AR EITTE AFAEE Ve s 34 HE
= Zcke] Ao B3 7|& AFEE (1) Park JK, Kim KS, Kim CB, Lee TY, Lee

KS, Lee DH, et al. The Accuracy of ICD codes for Cerebrovascular Diseases in Medical
Insurance Claims, Korean Journal of Preventive Medicine, 2000 Mar 1;33(1):76-
82., (2) Park TH, Choi JC, Validation of Stroke and Thrombolytic Therapy in Korean
National Health Insurance Claim Data, Journal of Clinical Neurology., 2016;12(1):42,
(3) Park BJ, Sung JH, Park KD, Seo SW, Kim SW. Report of the evaluation for
validity of discharged diagnoses in Korean Health Insurance database. Seoul: Seoul
National University, 2003;19-52. 7} ¥ 9 v} 9o HFAEA 160-63 ZEE F7]
o ate 4 B e 54 HET Ade AYee >70%01 e ® dEA 9l
o 371 71wt X*7]7P HEF WS IRl A3 AA AFidAt 477333

BE 18145704 HEF WAYo] Feld

o

3) UEQIXt Med

71& A HEF o A7 Faste] 2002-20039] o]F01F AR AR RO IS
T O AEe] FAVRMY HEF WA AFH dBdE A=A Cox regression
model& F3te] ERlgith &3 W 2 MFY W AHoe V& HEF AR
9 ATFZAT oA AME Aol E A HEF A S Bt @ Aste JHE
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£ : 477333
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Ll HES ¢S o= 2 2 (Model 2)
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Ch 2 olE QUxtel Fol

el 4 oH 4elh 95 £gon md e skl e A9 A3<
A AN R B0 BEasten 0D AR AL o)
Agkel Aot 37 AW WFe] HARE Bl Az 2T TFsel U 9%

=
o5 W Agstel W TG ool WE oZxme] WalE 24t 7 el
ol 71E mdel A% n¥Y, AP, HBFe BAY @ AEYe ARAR B2
o AEYE 3 HF ABeel G AL'E Uso® BRIAIAL AABFe] 25

= 1)/ 285
3om 421e] B9 O 365 @ 725 O 10 © Lidg 22 BIHHL, 33 £
BE ke s x HAT Sol 19 4F L2 FHE P oF 19 4A o
L S WHO 19 43-& 7]F(WHO-Criteria for risk of chronic harm)el wle}

ek, ALAET, T =5 LHAYSTE AERE U] BYssith TEdx
HE R gt Ads@Asiebs|e] uAdS E77]edl et seHAR (160mg/dL
n9k 160mg/dLe]At 200mg/dLr|gh  200mg/dLo|At 240mg/dLu]Rt  240mg/dLo] A}
280mg/dLP|RF, 280mg/dLol ) o2 {38ttt Ad=F A (BMI)dl| WE v &
T igenets|oA AAletal Sl Bt EF7es wek AAS(BMI <185 kg/
m?), A4H18.5 kg/m® < BMI < 23kg/m* ), #A|%( 23kg/m* < BMI < 25kg/m?), H|%t
(25kg /m* < BMI < 30kg/m’ ), =R|7H(30kg/m® < BM) o2 E-Falth T85d3
o] A 120mg/dLEtt I AY Fixe A Mo SHIAT-E FR3IICE & A
ToME ZF A7 ddSQAtl tiste] 71E Aot 22 Aot EF
Ao thete] 242} dl&iAtel a4 HrF W Ay Te] #A
Bk}
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P=1 _3(5)(5(;;[""' M)

Sl M) = B, (&, —M) +++0, (x, —M,)

[32 3-3] 104 o= &8 ZHA

o7, & 7 Agesel NAAS, & ATare] Hwoli & Azte] 104 )
HE7Ae) A SEolt. wd TEI d2Y PR A8 Ar 7 50%H v
roln Y 7% ARE 2y 24 2 reey 298 AEa 738 2R 7}
12 7% AR SlREEy AEe AAE & F BEee Sgae
© 2 Cox’s proportional hazard model®] Harrel's C indexZ AXEI o &4 = 23
Ao s == o g B PEFFo|gkal o7 A= Kaplan-Meier estimator®)
£33} Cox’s proportional hazard modelo|lx] F343F o]& &35S AE T 10
2 Yo v3t= Hosmer and Lemeshow’s y2 testE ©]-83}F3ic},

N

3. 8= 2 ol B¢

20023 A% AR FHA E 20033 1 AR F7A 514,8667 F 2002-20031F
F=d BAge] gAY, FEHTo] 126mg/dLol ol AT B AU Y (ICD-10,
E10-14) 0] EAst= A5 Al § A%, A & 1#dte] development DB
(n=180,273)¢} validation DB(n=180,269)& T-Z3} %t}



N=514,866%

Validation

Development

&, o8 )
(n=180,273%H) W (n=180,269H)
« 02034 AX

AAAHFO| U
« 02-034 7”‘ Al
>126mg/dl.°| Zg-,-
+ 02-034 E10-14 AHHLYHO|
ZET = Z42(40 table)
- FRESQEAR

[32! 3-4] Study population

== R =

[Sla B= 6]

FE 20139704 27 Az A 126mg/dLo]Fo] 7L}

B S AR B4R Aol 180,273 F 30,9557 (17.2%) 0] B o]
PSS
Development 2k By HkA: 30,9550 (17.2%)
DB = Follow-up
ﬂ‘f‘;‘ e — 2004420134
- S 58 >126mg/dL and/or
(n-180,273%) S o ALE
A
[ |
FPG >126mg/dL
And oFH| ALE
9,173H
[32 3-5] Pty w4y Ho|
7% 919 89lst G whgste] BAMS Bl skl Cox HARN G BE
stodtt. Cox BFRA L clSuse] Fol2l gkl thal 54 A7t o] F2 o[MES} 3
e FES ST AE 52 B3] A-olIE HolEle % R3S 2y
st ST
3R oI Lhe 2 e 49



4, ZZLesiLI0] JHY AT

CafLto] 2 N
A

(E 3-5) A7 &K} Lower Llimit & upper limit

DB(40~79A4)) 2§t

Lower Limit({=) ZAE=E Upper Limit(()

15.00 BMI 30.00

60 WC 105

80.00 BP_HIGH 160.00

50.00 BP_LWST 100.00

50.00 BLDS 140.00

50.00 TOT_CHOLE 260.00

50.00 TRIGLYCERIDE 400.00

20.00 HDL_CHOLE 90.00

- LDL_CHOLE 190.00

10.00 HMG 18.00

= OLIG_PROTE_CD 4.00

0.40 CREATININE 2.00

= SGOT_AST 60.00

- SGPT_ALT 80.00

- GAMMA_GTP 150.00

2) ALcshto] THE i

A AAldolel 7 HAS (Biomarker) 2o FadAE BAS S8kl 2 AR
5 5 AR5 Ashdo] & AR EE A AT O g o E dadArt
e N AP Bomake)SE T U U MERA T Ao
A me(Htolo]®]) o] FARE A& FAT I o]8ste] AitE A =shol
o} A vl Ajolel ARASR27E HAolsh S AHael s} o] HEAS

Bgtsiet,



7h) |7 X=2
TE I3 E DB(20~30t))9} AR A7 ZEE DB(40~79A4) S AZ3ste] 10d7F 34
FEste] AAole} Aol AXtetal = AW AN 5 T2 A9Ee] dAY

AES 2] Sla AL, A Q18 Abole Aslstgln 1 ) Ages
A9u TS, WAse] i AYoR melu P, mét, A,
A= X

Matgn 7 wee] mee kel W ey a4,

s

1389} : 110~15
AR 121~25
HEF 1 160~63 in YA, FZ& + CT, MRI
oh Zat Ha Fo

A =shtolel AAGolete] vlaE 93l thae] A s stk
Diff : 7Z=shtole} 2A vhole] Ao], AR =shto](BA) - AA o] (CA)
Ratio : z17=shto] A, A7 w=shtol(BA) / A te](CA)

Pacing : =3k,  ABA/ACA= 77Fwshdo] WsleE / AAgo] Walek
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Azt

28 1 (Model 1)

=
-

o

1. =ES

o

F2HE, gamma-GTP,

A3 A AR

srela

BE

477,333 5 18,145 ol|A] HEF WA o] E1E ¢l e ™, 1000 person-year

oAt

=13
=

2,937

L
R

L]

=
=

7} A HES o

Hol= HEES EUYlE vy Cox proportional hazard

-
e

v <

3
=4

59| 9

regression ®2-& T thHEF Cox Rdolx Zb fJFIA}

4-1> ¢}



(@ 4-1) WAt HEF FBOKIS0| THE CHAZY Cox Y 2AZL
Parameter HR 95%Cl p-value
AGE 1.074 1.072 1.077 (0001
Glucose 1.002 1.002 1.003 {0001
SBP 1.014 1.013 1.015 {0001
Hb 1.03 1.013 1.047 0.0006
18,5002t 0.917 0.817 1.029 0.1386
18.5~23 ref ref ref ref
BMI 23~25 0.989 0.94 1.04 0.6544
25~30 1.038 0.988 1.091 0.1346
30~ 1.029 0.896 1.181 0.6847
1600(2t ref ref ref ref
160~200 1.009 0.95 1.071 0.7819
Cholesterol 200~-240 1.083 1.018 1.152 0.0121
240~-280 1.213 1.123 1.31 0001
280~ 1.36 1.205 1.534 0001
(ref=0 E"t_."r_‘l:ce(-'-/_» 1.355 1.225 1.498 {0001
None ref ref ref ref
=y Past 0.941 0.884 1.002 0.0562
Current 1.388 1.328 1.45 {0001
None ref ref ref ref
2 2~39] 0.906 0.852 0.964 0.0017
aF Z 1~23] 0.955 0.905 1.009 0.1001
ZF 343 1.049 0.983 1.119 0.1459
79| oY 1.126 1.055 1.201 0.0003
QFStTt ref ref ref ref
ArES 1~43] 0.817 0.781 0.855 {0001
53] 0|4 0.913 0.859 0.971 0.0039
et 1.261 1.194 1.33 {.0001
=13 1.49 1.388 1.599 {0001
IXEE £ 1.164 1.065 1.273 0.0009
AEEE 1.241 1.099 1.401 0.0005
U ofx ¥EF o5 =Y
Aol o] HEF WA A WFES E3dste] 75T thEF Cox REldlA
7 1GAAES] gguighe CE 42>9h Bolth $AEAE iR ol 99, 5
719, s, 8, udst, 3, A, gamma-gips ©] HEFT TS
AR, AAEFE ¥EF A7 Pao RIS B
HEY Steividee| 20 A 3N



(& 4-2) OIX} LIZE YUROIKISO| ERIE ChR Cox ZY EAZ}

Parameter HR 95%Cl p—value
AGE 1.084 1.081 1.087 {0001
Glucose 1.002 1.002 1.003 0001
SBP 1.012 1.0M 1.013 <.0001
18.500gk 0.944 0.819 1.087 0.4233

18.5~23 ref ref ref ref

BMI 23~25 1.007 0.949 1.068 0.8193
25~30 0.982 0.929 1.037 0.5087

30~ 1.054 0.947 1.173 0.3357

1600(2¢ ref ref ref ref

160~~200 0.969 0.893 1.052 0.4539

EAHIE 200~240 0.983 0.907 1.067 0.6885
240~280 0.996 0.909 1.093 0.93%94

280~ 1.064 0.941 1.203 0.3219

CHllly

(ref=0 ~ trace(+/-) 1.161 1.024 1.317 0.0201

None ref ref ref ref

=g Past 1.033 0.828 1.288 0.775
Current 1.365 1.231 1512 <0001

QroiCt ref ref ref ref

AHES 1~43] 0.84 0.79 0.894 {.0001
53| Ol 0.914 0.846 0.987 0.0215

GTP 1.001 1 1.002 0.0007
gy 1.35 1.273 1.433 {.0001

= 1.425 1.317 1.541 <.0001

IXEE B 1.047 0.957 1.146 0.3165
AEES 1.399 1.258 1.556 <.0001

. HES oE 28 o5 4d

1) LHEZAH (internal validation)

7h @ ¢ eERE FHe 2HAY Hd 129,010782 bootstrapAE F35t]
internal validation A& 23} ¥E5 w4 o5 ®ee] AUCE 0,757 oJ3ith,

W) o dERE FEe EHAY o4 109,657 bootstrapAE F5He]

internal validation& A& A7} ¥E% WA o 2ule] AUCE 0.783 ©|%ick.



2) QEZAX (external validation)
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(& 4—4) HAL HIEF CHHE Cox BY 2AZnt
Parameter HR 95%Cl p—value
AGE 1.074 1.071 1.076 <.0001
Glucose 1.002 1.002 1.003 {0001
SBP 1.013 1.012 1.014 {0001
Hb 1.017 1 1.035 0.0553
18.50(2F 0.94 0.834 1.058 0.3037
18.5~23 ref ref ref ref
BMI 23~25 0.979 0.929 1.032 0.426
25~30 1.02 0.969 1.074 0.4447
30~ 0.958 0.829 1.107 0.563
1600(2F ref ref ref ref
160~200 0.999 0.939 1.064 0.9873
Cholesterol 200~240 1.075 1.008 1.147 0.0267
240~280 1.176 1.086 1.274 <.0001
280~ 1.353 1.194 1.532 {0001
(ref=0 :'jw_tl'l:ce(_'_/_)) 1.393 1.257 1.544 <.0001
None ref ref ref ref
(=l Past 0.929 0.871 0.992 0.0279
Current 1.378 1.316 1.442 {.0001
None ref ref ref ref
2 2~33] 0.906 0.849 0.966 0.0026
25 & 1~29] 0.946 0.894 1.001 0.0552
& 3~43| 1.023 0.957 1.093 0.5109
72l oy 1.093 1.023 1.168 0.0085
oretct ref ref ref ref
AHEt=s 1~43] 0.815 0.777 0.854 .0001
53] 0]& 0.91 0.855 0.97 0.0035
et 1.274 1.218 1.332 <.0001
=13 1.197 1.135 1.263 <.0001
IX[EE F 1.258 1.149 1.377 <.0001
AEEst 1.32 1.166 1.493 <.0001
Lt oAt HEF oE 22
oftelnel ¥EF WD AwE WEES TYehe] TEHE i Cox mlol
7 ggArEe] Aulgke <E 4559 ol, B, 55719, B,
A, ¥ B, e gamma-gtp HEZF 93 Z7HAH

=
o T

CE

t
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(& 4-5) OIX} LIEF CHHZF Cox 2E EAZED}

Parameter HR 95%Cl p—value
AGE 1.085 1.082 1.087 {0001
Glucose 1.002 1.002 1.003 (0001
SBP 1.012 1.01 1.013 {0001
18.50(2t 0.932 0.806 1.077 0.3394
18.5~23 ref ref ref ref
BMI 23~25 0.997 0.938 1.059 0.9113
25~30 0.967 0.914 1.023 0.2418
30~ 1.055 0.946 1.176 0.3363
1600(2F ref ref ref ref
160~~200 0.964 0.887 1.048 0.3906
S AHE 200~240 0.959 0.883 1.042 0.3276
240~280 0.974 0.887 1.069 0.5781
280~ 1.012 0.893 1.147 0.8552
Tl
(ref=0 ~ trace(+/=) 1.166 1.025 1.327 0.0192
None ref ref ref ref
&4 Past 0.989 0.786 1.244 0.9252
Current 1.382 1.245 1.533 {0001
QroiCt ref ref ref ref
AHES 1~43] 0.84 0.789 0.895 {0001
53] 0l& 0.913 0.845 0.988 0.0232
GTP 1.001 1 1.002 0.0013
oY 1.182 1.124 1.243 <.0001
=1 1.225 1.153 1.3 <.0001
IXEE F 1.144 1.046 1.251 0.0032
A 1.475 1.324 1.643 {0001

Ch HES o 2 ol5= 4dF

1) LHEZH (internal validation)
_]

7h 23 0 dESEd FEo 2FEHAD FA 113,958 bootstrapiAS 531
internal validationg A|3§38t A3} wHEF T o= 2do] AUCE 0.7558 9|
At

) o S Rd P 2}EAY oA 104,31272 bootstrap A& F31
internal validationg A|3st AF} HEZF WA o= 2do] AUCE 0.7815 ©|



2) QEZAX (external validation)
7h @4 1 B FAd 2FEA 52 FA; 113,957 o s oA S o
¥H& (Discrimination) ¥ Z¥% (Calibration)g 3HIgh

AUCE 0.6900] 9]t}

) o - 2y —irxé | AFEEFA] 92 oA} 10431198 thd o= ojn] st
== o= rde FEH (Discrimination) % Z¥ % (Calibration)g 213
ojR Atz oA Fel® AUCE 0.6930]3ith,

(HE 4-6) O LI=Z= o= 2 C index
ety ofy
internal validation 0.7558(0.003) 0.7815(0.003)
external validation 0.6900(.0007) 0.6930(0.009)

3. HIES Pl =¥ 2E oA

- HEF A AvE WSES 28t 753 e Cox BES F3te] &8
7] fste] AEdSE 2 A8 qQdE (19 4-1]7 o] AT
- o]2 #8317 Y3t dAZE, 644 FAE Hb 16, 2 2EHE 220, EF 350

’

SBP 175, BMI A%, Q& 2+ AAFAA, 5 v, 252 of s, ndst,
P, AAEF WEHo| e A ANG I8 419 AT we 7 W
H IREES (39 4-2] A Artetd F H3AF 210828 At o] 3
d, 59, 10d AE olSE Ael S didstd 3d EAE 20%, 59 TYE

32%, 108 HAE 55%= A7} 7Fs5ic)
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(& 4-7) SN0| NTZM oE0Ixt
I Univariate Multivariate
HR P aHR P
Age 1.07 (1.07~-1.08) £0.001 1.06 (1.06~1.07) {0.001
BMI
Low 1 - 1 -
Normal 0.59 (0.52~0.68) £0.001 0.78 (0.67~0.89) 0.003
Overweight 0.54 (0.47~0.62) 0.001 0.74 (0.64~0.85) {0.001
Obesity 0.64 (0.52~0.79) {0.001 0.82 (0.66~1.02) 0.075
Severe obesity 0.99 (0.83~0.97) 0.986 1.28 (0.63~2.60) 0.49
Smoking
none 1 - 1 -
Ex 0.90 (0.83~0.97) 0.008 1.12 (1.04~1.22) 0.003
Current 1.22 (1.16~1.29) 0.001 1.75 (1.65~1.85) {0.001
Exercise per week
None 1 - 1 -
1~2 0.66 (0.62~0.70) £0.001 0.88 (0.82~0.93) {0.001
34 0.66 (0.60~0.72) 0.001 0.83 (0.75~0.91) {0.001
56 0.85 (0.73~0.99) 0.038 0.97 (0.83~1.13) 0.715
Everyday 1.04 (0.95~1.14) 0.421 0.84 (0.76~0.92) 0.001
Drinking
None 1 1 -
Low risk 0.60 (0.57~0.64) £0.001 0.72 (0.68~0.76) {0.001
Intermediate risk 0.53 (0.43~0.65) 0.001 0.68 (0.55~0.84) {0.001
High risk 0.95 (0.87~1.04) 0.248 0.76 (0.70~0.83) £0.001
SBP 1.02 (1.02~1.02) 0.001 1.01 (1.00~1.01) {0.001
DBP 1.01 (1.01~1.02) 0.001 - -
Pulse pressure 1.03 (1.03~1.03) <0.001 1.01 (0.99~1.01) 0.634
HTN history 2.57 (2.43~2.71) 0.001 1.56 (1.47~1.66) {0.001
DM history 2.17 (2.06~2.30) {0.001 1.52 (1.44~1.62) {0.001
Total cholesterol
(160 1 1 -
160~200 0.89 (0.82~0.96) 0.003 0.98 (0.91~1.07) 0.701
200~240 0.96 (0.88~1.04) 0.285 1.10 (0.91~1.02) 0.020
240~280 1.23 (1.11~1.35) £0.001 1.39 (1.26~1.53) {0.001
»280 1.90 (1.65~2.18) 0.001 2.05 (1.78~2.35) {0.001




(H 4-8) 04| MZHM oIZUXL
I Univariate Multivariate
HR P aHR P
Age 1.10 (1.09~1.10) £0.001 1.08 (1.07~1.09) {0.001
BMI
Low 1 - 1
Normal 0.52 (0.43~0.64) £0.001 0.74 (0.61~0.89) 0.002
Overweight 0.69 (0.57~0.83) 0.001 0.78 (0.65~0.89) 0.012
Obesity 1.16 (0.93~1.46) 0.188 1.10 (0.87~1.39) 0.397
Severe abesity 1.24 (0.73~2.09) 0.421 1.25 (0.74~2.12) 0.373
Smoking
none 1 - 1
Ex 0.96 (0.76~1.22) 0.758 1.13 (0.89~1.43) 0.338
Current 2.50 (2.19~2.86) 0.001 1.94 (1.69~2.23) {0.001
Exercise per week
None 1 1 -
1~2 0.65 (0.58~0.72) £0.001 0.90 (0.81~0.99) 0.039
34 0.53 (0.45~0.62) 0.001 0.78 (0.67~0.92) 0.003
56 0.72 (0.56~0.92) 0.008 0.99 (0.78~1.28) 0.972
Everyday 0.96 (0.85~1.10) 0.577 0.88 (0.77~1.01) 0.052
Drinking
None 1 - 1
Low risk 0.61 (0.55~0.68) 0.001 0.90 (0.80~1.00) 0.049
Intermediate risk 0.64 0.37~1.10) 0.106 1.07 (0.62~1.86) 0.800
High risk 1.11 (0.80~1.53) 0.533 1.05 (0.76~1.46) 0.755
SBP 1.02 (1.02~1.02) 0.001 1.01 (0.99~1.01) 0.055
DBP 1.02 (1.02~~1.02) 0.001 -

Pulse pressure 1.03 (1.03~1.03) <0.001 1.00 (0.99~1.01) 0.422
HTN history 3.05 (2.85~3.26) 0.001 1.54 (1.43~1.66) {0.001
DM history 2.67 (2.48~2.87) {0.001 1.50 (1.39~1.62) {0.001

Total cholesterol

(160 1 1 -
160~200 1.18 (1.04~1.34) 0.010 1.00 (0.92~1.19) 0.984
200~240 1.50 (1.32~1.70) 0.001 1.05 (0.92~1.28) 0.479
240~280 1.82 (1.58~2.10) 0.001 111 (0.96~1.28) 0.144

»280 2.59 (2.17~3.09) 0.001 1.40 (1.17~1.67) {0.001




2. e os =

7t "y A ols 2

oM o] AR dErdd A Hge o 2ok BY oA o] Wi
A7 C indext 0.724 (SE 0.007)2 SA = ow el sfto] ApgabA] b2 T
wd AATA JietE 2l A3 A3 C indexi= C index 5.128 (SE 0.008) &
A A

(& 4-9) &Y 213 ofF =Y

Multivariate

Predictors Coefficient (SE) P
Log (Age) 3.414 (0.114) 0.001
Low BMI or severe obesity 0.327 (0.098) <0.001
Current smoking 0.523 (0.037) {0.001
5~6 Exercise per week —0.107 (0.064) 0.097
None or everyday Exercise 8 (0.106) 0.269
No or high risk drinking 0.292 (0.038) <0.001
Log (Untreated SBP) 1.104 (0.136) 0.001
Log (Treated SBP) 1.022 (0.137) 0.001
DM 0.474 (0.041) <0.001
Total cholesterol 0.004 (0.001) {0.001

LE o ¢& ol =

wdl Fjkol o] iR HAe] C indexi= 0,768 (SE 0.007) 2 Hlud =2 AAH
e deh, 2d 7ol ARgEHA] ek o Bdl Aol TiE
A7} C index 5.268 (SE 0.013) = =AY},
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(E 4-10) 0§ & oS =2
. Multivariate
Predictors
Coefficient (SE) P
Log (Age) 4.853 (0.162) {0.001
Low BMI or obesity/severe obesity 0.048 (0.139) 0.726
Current smoking 0.071 (0.098) <0.001
None or everyday Exercise 0.173 (0.175) 0.921
No or intermediate/high risk drinking 0.127 (0.077) 0.100
Log (Untreated SBP) 0.467 (0.167) 0.005
Log (Treated SBP) 0.395 (0.169) 0.019
DM 0.434(0.054) <0.001
Total cholesterol 0.002 (0.001) 0.009
A3 T 9 S A7
Fgo] MASH Hobyh Go] WAYSHA| ek Yok bl A, A, Ve, &
71840187 88, F ZUlzEE, #8589, GGT, Bl 7154, 4 JH, &5
Je, 18 oF B8 off o dAAEF oF B oRos= Fo3 Ao]lE Hth
ZAAA A%, AR AlF, G 715Y off, "Rk, 189 ofF, S5 dH, &
A, =5 FH, F FuzEHE, 3EIY, o dAEEF of 5§ oFZ 2SI
WelS w, development setolAe] AUCE 0.702(95% CI=0,699-0,705) %304,
validation setol|A]¢] AUCE 0.699(95% CI=0.696-0,702) 3T},
Wbl Al AF, A% A, BN 7Y oF vvy, 189 oF, &5 A, &
A dH, &5 JH, F Zd2EHE, 3589 O]”Zl AYZF oF 5§ of =z 1ES )
WS wl, development seto]Ae] AUCE 0.673(95% CI=0,669-0,677) 0.1,
validation setol|A]&] AUCE 0.668(95% CI=0,663-0,672) At}
ARfeA AF, A% A, = 7Y o vvkE, g o FA AJH|, &
FAEH, F ZU2HE, 3E5EY, o IAEAET F 5§ o, GCTE BF-& /3
< o, development setol]A 2] AUCE 0.731(95% CI=0,726-0.736) 1.2, validation
setolAle] AUCE 0.733(95% CI=0.729-0,738) o] STt
HioEs &2



(X 4—11) Baseline characteristic of participants by incident of diabetes

Variables

Age, years
Men, n (%)
Body mass index, kg/m2
Body mass index, n (%)
{185
18.5-23
23-25
25-30
30+
Systolic BP, mmHg
Diastolic BP, mmHg
Total cholesterol, mg/dL
Fasting glucose, mg/dL
GGT, U/L
Family history of diabetes, n(%)
Current smoker, n(%)
Alcohol drinking status, n(%)
Abstinent
Low—medium
High
Physically active, n(%)
Low
Medium
High

Using antihypertensive medication, n(%)

Using dyslipidemia medication, n(%)

Yes
(n=30,955)
53.6 (9.6)
19,618 (63.4)
24.7 3.1)
582 (1.9)
8262 (26.7)
8116 (26.2)
12,480 (40.3)
1515 (4.9)
131.4 (18.6)
82.1 (11.9)
205.4 (39.3)
96.5 (14.0)
30.0 (19.0-54.0)
2,195 (7.1)
9,741 (31.5)
15,704 (50.7)
13535 (43.7)
1716 (5.5)
18,142 (58.6)
10,037 (32.4)
2776 (9.0
6628 (21.4)
1803 (5.8)

No
(n=149,318)
51.4 (9.3)
76,295 (51.1)
23.7 (2.9)
3770 (2.5)
58,004 (38.9)
41,021 (27.5)
43529 (29.2)
2994 (2.0)
125.1 (17.6)
78.7 (11.6)
198.4 (37.2)
89.8 (12.1)
210 (14.0-350)
8565 (5.7)
33744 (22.6)
86,535 (58.0)
58,057 (38.9)
4,726 3.2
86,552 (58.0)
49351 (33.1)
13415 (9.0
18,639 (12.5)
4,554 3.1)

P value

{001
{001
{001

{.001

{001
001
{001
€001
€001
{007
{001

{.001

0.087

{001
{001

Data are means (SD) or median (25th—75th percentile) unless otherwise indicated.

BP, blood pressure; GGT.glutamyltranspeptidase



{® 4—12) Hazard ratio for related factors for incidence diabetes

Total Men Women
HR (95% cI) HR (95% cCI) HR (95% cClI)

Age, years 1.08 (1.06 - 1.09) 1.06 (1.05 - 1098 .11 (1.09 - 1.14)
Age squared 1.00 (1.00 - 1.00) 1.00 (1.00 - 1.00) 1.00 (1.00 - 1.00)
Family history of diabetes 1.32 (1.27 - 1.38) 1.33 (1.26 - 1.41) 1.34 (1.25 —  1.45)
Body mass index

(185 1.01 (0.92 - 1.09) 1.04 (0.94 - 1.15) 0.92 (0.79 - 108

18.5-23 Ref. Ref. Ref.

23-25 1.27 (1.16 - 1.38) 1.19 (1.08 - 1.32) 1.35 (1.16 - 157

25-30 1.64 (1.51 - 1.79) 1.48 (1.33 - 1.63) 1.81 (1.56 - 21

30+ 2.47 (2.25 - 2.73) 2.28 (2.01 - 258 2.58 (2.19 - 305
;'zg/egﬁezz:zg aﬁ;;‘gg?egse'*%\edication) 140 (137 = 1.44) 132 (128 - 136 145 (1.39 ~ 150)
Alcohol intake, g/day

Abstinent Ref. Ref.

Low—medium 1.09 (1.07 - 1.12) 1.03 (1.00 - 1.06) -

High 1.30 (1.23 - 137) 1.23 (1.16 - 130
Smoking status

Non Ref. Ref. Ref.

Former 1.21 (1.16 - 1.25) 1.04 (1.00 - 1.09) 1.40 (119 - 1.65)

Current 1.55 (1.51 - 1.59) 1.33 (1.29 - 1.38) 1.32 (1.20 - 1.45H)
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Total Men Women
HR (95% cI) HR (95% cCI) HR (95% cCI)

Physically active

Low Ref. Ref. Ref.

Medium 0.94 (0.92 - 0.97) 0.92 (0.89 - 0.95) 0.92 (0.88 - 097

High 0.91 (0.88 - 099 0.89 (0.85 - 0.94) 0.93 (0.87 - 099
Total cholesterol =240 mg/dL 1.14 (1.1 - 1.18) 1.13 (1.09 - 1.18) 1.09 (1.04 - 1.14)
Fasting glucose, mg/dL

(70 0.99 (0.89 - 109 0.97 (0.86 - 110 0.98 (0.83 - 118

70-85 Ref. Ref. Ref.

85-100 1.22 (1.18 - 1.25) 1.21 (1.17 - 1.26) 1.20 (114 - 1.26)

100-110 2.04 (1.97 - 2.11) 1.93 (1.85 - 2.01) 2.12 (2.00 - 2.24)

110+ 3.49 (3.37 - 3.62) 3.29 (3.14 - 3.43) 3.57 (336 - 379
Using dyslipidemia medication 1.34 (1.28 - 147) 1.30 (1.22 - 1.39) 1.33 (1.24 - 1.44)
GGT, U/L - - 1.46 (1.42 - 1.50)
Development set AUC (95% Cl) 0.702 (0.699 - 0.705) 0.673 (0.669 - 0.677) 0.731 (0.726 - 0.73¢)
Validation set AUC (95% CI) 0.699 (0.696 - 0702 0.668 (0.663 - 0.672) 0.733 (0.729 - 0.738)

GGT, glutamyltranspeptidase; AUC, area under the curve,
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Male (n= 260,315)

Female (n= 224,409)

AU (n= 484,724)

AGE 50.12 + 13.92 51.48 + 14.29 50.75 + 1411
HEIGHT 169.37 + 6.39 156.15 + 6.19 163.25 + 9.12

WEIGHT 68.36 + 9.16 56.26 + 7.38 62.76 + 10.33
BMI 23.79 + 2.60 23.09 + 2.81 23.47 + 2.72
WAIST 83.14 + 7.08 76.39 + 7.89 80.02 + 8.19

BP_HIGH 123.00 + 12.29 119.05 + 13.85 121.18 + 13.18
BP_LWST 76,74 + 8.40 73.72 + 9.00 75.34 + 8.81

BLDS 95.57 + 13.26 92.98 + 12.12 94.37 + 12.81
TOT_CHOLE 190.03 + 30.72 193.40 + 30.76 191.59 + 3079
TRIGLYCERIDE 135.54 + 67.78 113.52 + 56.81 125.34 + 6389
HDL_CHOLE 51.42 + 11.63 56.55 + 12.22 53.80 + 12.18
LDL_CHOLE 111.40 + 28.93 113.88 + 28.86 112.55 + 2892
HMG 14.84 * 1.16 12.86 + 1.01 13.92 + 1.47
OLIG_PROTE_CD 1.05 + 0.27 1.05 + 0.27 1.05 + 0.27
CREATININE 1.01 + 0.17 0.78 + 0.15 0.90 + 0.20

eGFR 87.69 + 19.76 119.20 + 29.57 102.27 + 2935
SGOT_AST 24.64 + 7.29 22.19 + 6.72 23.51 + 7.14
SGPT_ALT 25.00 + 11.92 18.77 + 9.21 22.11 + 1119
GAMMA_GTP 36.93 + 24.60 20.28 + 13.89 29.22 + 2198
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Lt o2l

7} Biomarkere} AAolebe] @A ofele] (1Y 4-14]9F Zrh

Male Female All

(n= 260,315) (h= 224,409) (n= 484,724)
HEIGHT -.478™ -.549"" -.387"
WEIGHT -.276" -.050™ -175"
BMI -.014" .293" 129"
WAIST .169™ .435" .254™
BP_HIGH 175 391 27
BP_LWST 076" 258" 164"
BLDS 212" 249" 2ot
TOT_CHOLE .030™ 229" 126"
TRIGLYCERIDE .006™ .285™ 114
HDL_CHOLE -.068™ -.214" = 125"
LDL_CHOLE 052" 223" 134
HMG -.321" -.042" -.180"
OLIG_PROTE_CD .040™ 012" 027"
CREATININE .005"™ .088™ 007"
eGFR -.243" -.309"" -.207"
SGOT_AST .116* 297 186"
SGPT_ALT -.073" 201 023"
GAMMA_GTP .006™ 125" .023"

[22! 4-14] Biomarker2| AEtA|S

Cf. AZL=3Ht0] ZAl
Z} Biomarkers}e] ##A7}F =& BiomarkerEe FAHREMS Esle] AAalksh

BA 321 clele] <& 4-14>9} B},

m

(B 414y HZSt LIo] B4

127597 — 0.192*7| + 0.883*5{2l=2l| + 0.464* 4572 + 0.400"8=2€Y
+ 0.572°SMA - 0.168%eGFR + 0.620"SXX|QE| + 0.649*¢1

=0.010 — 0.451*7| + 0.489*512|S2l + 0.242"F71ERY + 0.222"8=2Y
o + 0.073*3 22| AHIE + 0.067*E2/Z2|M20|= — 0.179*HDL — 0.068*GFR
+ 0.436*EFXILE| + 0.200"ZOKIEID + 0.363*HY




2, HZL3fo| 2E AT

7t HEELolR AMYE
Diff, BA index, =3}&%=0] 37kA] A8 g2, o} 5 SAH oz frofsiA| A

55 Eolv ZoxE F4HAT

(& 4-15) HZsitolet MBS

Parameter HR 95% HR p—value

total 1.017 1.016 1.018 {.0001

BA—-CA Male 1.012 1.011 1.013 <.0001
Female 1.016 1.014 1.019 {.0001

total 3.080 2.898 3.274 {0001

BA index Male 2.250 2.092 2.420 <.0001
Female 3.139 2.739 3.598 {0001

B total 1.019 1.014 1.023 <.0001
iﬁfig“ - Male 1.017 1.011 1.022 {0001
Female 1.061 1.055 1.067 {0001

Lt ZAZestto|o orElE;
Diff, BA index, =8t&1e] 3714 A% WA, o4 B S0 freofshA HIN
HF ORe] =gk},

(E 4-16) TZcSILI0[QF HTN

Parameter OR 95% OR p—value

total 1.034 1.034 1.034 <.0001

BA—CA Male 1.036 1.035 1.036 {0001
Female 1.031 1.03 1.032 <.0001

total 4.228 4.156 4.3 {0001

BA index Male 4,338 4,249 443 <.0001
Female 3.964 3.849 4,083 <.0001

total 1.013 1.012 1.015 <.0001

iiﬁﬂt;“ ~ Male 1.009 1,008 1,011 (0001
* Female 1.019 1.016 1.021 <.0001

Diff, BA index, =3}&x2 9] 3714 A& A}, Azap 5% 5AZoE §9314 DM

% ORe| ESith



(B 417y 14Z31L}o|Q} DM

Parameter OR 95% OR p—value
total 1.029 1.029 1.029 {.0001
BA—-CA Male 1.032 1.032 1.033 <.0001
Female 1.024 1.023 1.024 {0001
total 3.530 3.473 3.587 <.0001
BA index Male 3.894 3.816 3.973 <.0001
Female 2.966 2.886 3.049 {.0001
) total 1.01 1.010 1.012 <.0001
iﬂélaEs(t;St ~ Male 1,009 1,008 1,010 (0001
Female 1.013 1.011 1.015 <.0001

Diff, BA index, =3}&% 9] 3712 A% FA}, oz} 5 SAZHSZ {3t 4%
23 5 ORo] EUrh

(B 4-18) HZ=siLio|et Alzist

Parameter OR 95% OR p—value

total 1.008 1.008 1.009 {0001

BA—CA Male 1.009 1.008 1.009 {0001
Female 1.008 1.007 1.008 <.0001

total 1517 1486 1547 {0001

BA index Male 1533 1.496 1.571 {0001
Female 1474 1423 1527 (0001

_ total 1.011 1.01 1.013 {0001
iﬂfig“ - Male 1.010 1.008 1.011 {0001
Female 1.013 1.011 1.015 {0001

Diff, BA index, =3}&=0] 37kA] A8 g7, o} 5 SAH R fofsH ¥E

% % ORo| Esich



(B 4-19) HZsitolet HIES

Parameter OR 95% OR p—value
total 1.006 1.005 1.006 {0001
BA-CA Male 1.007 1.007 1.008 <.0001
Female 1.005 1.004 1.006 {0001
total 1.384 1.350 1.419 <.0001
BA index Male 1.504 1.458 1.552 {0001
Female 1.303 1.250 1.358 <.0001
) total 1.014 1.013 1.016 .0001
iﬂélaEs(t;St ~ Male 1,009 1,007 1,011 (0001
Female 1.019 1.016 1.021 <0001
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