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350,558™ % training data® 70% (n=245,391), validation data(n=105.167) 30%=
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EXl, statin S35t

S0(5)=0.988363
EX

235

HXL statin 22
S0(5)=0.980641

;I;llc;ill_# HR 95% ClI S HR 95% ClI
log age 450594 90553 68439  119.813 406118 58043  37.329  90.25
log bmi -0.64872 0523 0.372 0.735 130747 027 016 0457
log sbp 0.63962 1.896 1.321 2.72 049182 1.635 0986 2711
DM 0.46181 1.587 1.456 1.729 036349 1438 1278 1418
HTN_DIAG 0.48029 1.617 1.467 1.781 059989 1822 1513 219
current_ascvd 0.73843 2.093 1.888 2319 039743 1488 1313  1.686
smoking 0.42915 1.536 1.411 1.672 0.4734 1605 1411 1.826
log hdl ~0.42857  0.651 0.561 0.756 027432 076 0612 0.944
log Ldl 0.2605 1.298 1.15 1.465 024932 1283 1121  1.468
OIx}, statin 2EQt&t Ofxt, statin 22
50(5)=0.990911 50(5)=0.990518
Eﬁﬁi HR 95% ClI Eﬁi HR 95% ClI
log age 524817 190219 128813  280.896 527075 194562 109.052 347.125
log bmi —0.1671 0.846 0.571 1.255 -0.8 0449  0.266 0.76
log sbp 0.88183 2415 1.541 3.786 081422 2257 1288 3958
DM 0.38102 1.464 1.304 1.643 054188  1.719 15 1.97
HTN_DIAG 0.46369 1.59 1.393 1814 074323 2103 1671 2647
current_ascvd 0.72888 2.073 1.821 2.359 077866 2179 189 2503
smoking 0.30334 1.354 0.972 1.888 066132 1937 1359 2762
log hdl ~0.15688  0.855 0.709 1.031 -032105 0725 0564 0932
log ldl 0.02519 1.026 0.863 1.219 041701 1517 1272 1.81
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(2 2) dFLo| AlMe] of |

LEX} statin S20tsH

oo

input value coeff, value*coeff,
log_age 40 3.68887945 4.51 16.62186949
log_bmi 24 3.17805383 —0.65 —2.061667081
log_sbp 120 478749174 0.64 3.062175469
DM n 0 0.46 0
HTN_DIAG y 1 0.48 0.48029
current_ascvd n 0 0.74 0
smoking n 0 0.43 0
log_hdl 50 3.91202301 —0.43 —1.676575699
log_Ldl 140 494164242 0.26 1.287297851
Risk Score 0.002515827
Heart Age 43.78425743
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el B HE AFuelx] FUstA AAto]ol] 13
AAgbol7E Al R 2-2)>. ohk SRR AL 50~594] Abele] Aol
AAGelo] vls] 2gA EA] ¢gon o]zl oAdME ni AR B o]F 60
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(& 2-2) AEIS0| M2 HdH AELo| HH Xlo]
= o
p—value1)
HHFIE N heartage@x N heartage™a
4749 24276 513 16,755 488 {0001
50-59 59,204 58.9 48911 56.7 {0001
60-69 30,507 71.9 28,182 70.5 {0001
70-79 16,056 84.4 17433 83.8 {.0001
80-86 2,043 953 2024 Q4.4 0.0076

AgE AZHE! AIERI 2009 or 2010 7|E LIO]



AFLto] EHjo[x| izt

>
o
i
o

fo

&
o,
>
rlr
)

K

=
v
Y
rO
uz
o,
L
o
N
ox
i—‘.
9
o

. £
g

il
4
¥ 0
%

-2 fe oo

NICAO )
& o

(
)

nd
oy
.
)
N
EnT
=2
>
2
g
pous
o
o
)
ol
g
)
rr
>
2
=
_?L
(o3
-0,
.é
Ao
o,
il
1o

HEARTAGE R, ao

Fﬁ AIEILIO| 24AF AR
W-_\

Eesn——
Himo WER UvE UeY Fas
va ¢
- .
-
-
-
-
E
ehAle] MELIO|= LHo| ROt o BaLict

Qe il
’ B~HE
@ i

IR I 0PN AN O S UEUOI- B A UAUD,  IHTDMN BN e

[32! 1] Eno|x|o] MELto| Al i

HE FSEE 0|25 528 ARILI0| D3 AN



A5 2 2 AH AA
B 7] 7 & BHL ‘@A olsl s Fi A olv B ogte] widde u}
2t B2 o] e, oy 99 dle] HHd A5y fs Hdf oAkl
A = e A2 A9
AR oJatEe] o]dl SFRE Wolsole ARG F83 Ao] et s
WolSol= Aoln, o] sl gia w27 wolsol7] faiHe A% YHew

428 Bast 9L,

webA] A%

£0]
Lol @Abso] Z]lef volel mls) AAolzt

At Fex) BEFIL JPET Aokt weA szl Br1How 1Y Wel

=fol 2 Holgt Bz,

WIS 8

hevl

0]
2
~O






Hi2E g+el =4 15







i ES
=

Ard A5 e 2 "aK

W Age] FAIAR] AREE Aol Ag Aelel dig A 3 FF PEs
H3SIA7]7] 13 T g WHogA ou|7t Stk wheba] SatellA| AHetetk s A
getal ol EolA k= Zlo] Wi Fasit A Y] ATEe] A VIRt F

oW AlAo] WA & ¢)= 715A)S ‘hazard ratiou} ‘relative risk’e} 2 EA| A
?l Boj& ARg3Ste] FAetaL i, 52 2219 AT v Al tis 2 %A=
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* Xt& &=X{: Circulation 2015;131:e29-322.
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2) Spiegelhalter D, How old are you, really? Communicating chronic risk through 'effective age'
of your body and organs, BMC Med Inform Decis Mak. 2016;16:104,
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* X2 &X: Korea Centers for Disease Control and Prevention. 2013

[32 1-2] 8I=Qlo| BAMSOHEISIO| AIHE =0| EAHIA AIUSIOIE

HRWAB WAL T2 AeAE Bele] H¥age da ofd ohE oY
9 #eE Ashe Aol Fashth AW olRe dRolA} Hele] JPEE du
2ol BAT 5 g Dol e BALS AAE Ro] Fasht AT ool v

3) Grundy SM, Cleeman JI, Merz CN et al. Implications of recent clinical trials for the National
Cholesterol Education Program Adult Treatment Panel III guidelines. Circulation 2004;110:227-39.
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A3k F7eka glom, Ael 17 deE 2w Agska 2
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42 9B ol gAkE] Adrzol PRI oJshrlkel FLap wegol tat A
Mg vlhu ol AR FAAN oPEAl eaz denide] 4aE glor of
T doE2w A& A&E Zog He EES o)} AnfEZoe] B3 HHA
ool ngnel 4 HReAT dadon ool ojstdel HHg
olgfete Aol ofHrh. 53] omol&Art 7HAAL Sle AR LQl (risk factor) & o]&
3] mlefe] AR (event) o] WAL oSl RES AHEE wl, $1% (absolute risk)E
Bzlo| A A=t $138E (hazard ratio) o]y A8 =74 (relative risk reduction)
Te B &olE guiclEe] oalsty] ofee Aol

ojgol &7t A ol + SlaL, st AgFus TG FFE HsA

2 5 g Az PEel Aol Pasi
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A1E =] dEuds fd= B7E {1 U

A AA A2l 30%91 1,700%F Ho] HE#AAs o 7 A= Aoz dEA Ut
83 o] A= 2030 d7FA] 2,330 Woz ZrtE Ao d=Hria sit) A
FElvRtelM s 20133 APEAIE H Akl ofg A g

= j=3
21%% AT Yok AR PlFelNE F, DAY, FRE, o)A 9
JRAAES AFomH HAVATe AP FU & Uty wIHY e
NRWABe] JYEE 33T DABT A2 ARl I3 L e 2

3t

1. 0|=2| Framingham risk score

7}, Framingham risk score2| A}

Framingham heart study+ 1948'd¢)] AJZtEQlon o A3pd ndgAd Add
75.:_]?}9] ot A5o] EtfE vhdst thEAQl A72 2e FuH] AEd Hge] i1
< vpebsiar, veksk ek Wiy adks ASeaat skl 8
“ﬂfﬂ AR 5 30~59A419] th/dAl 5,2090] 2 HAo= A

omn o] A7 A 3thell AA A% Y FI AFolrh

Original & E¥ Framingham A} o) 259 2 2 &b tht ¢
T+ Framinghamo] ]9 x| AFAw EdFsle] A7} 2P At

AL el A B AR, AEA AL QHEAE DNA A 55 AREsE

’

4) 20139 AP B A=

5) D'Agostino RB, Sr,, Grundy S, Sullivan LM and Wilson P. Validation of the Framingham
coronary heart disease prediction scores: results of a multiple ethnic groups investigation, jama,
2001;286:180-7.
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WA Agke] I AF=E AN F A =HIAH

B AFEHRE 1976 27| coronary heart disease prediction model ©] FZ=$]
o, o]Fd 1991 F7H2Ql AFEAAEE v R dFS FiF Y-S 753
o g 108sdols AAs 2ol P WY AERaL A, 9, TdidE,
ob, Wi, 9 mEQrS el m dte] AR P 20020 a7ke] ofe] 71 o
TANE e A P WAL, Bl B AdrEs v Adadd
HAG v =7 ASEYES ‘—rL%%]'M‘;}. ozt 2008d0l= HEF, AFA 5

o] o2 A3l deidx HIALE o= 7}s3 XS ® Framingham General
Cardiovascular Risk score& +=3}9t}.
B el Adks e slolmeelel o] Hglom FAL 1 A7 ARE A
3t QIEHACC(American College of Cardiology) / AHA (American Heart Association) /
ESC (European Society of Cardiology Committee)].

Lt Framingham model2| EZ

A A, 54, FEVIES A, A%, 4, 7571 @Y, & Fd2HE, HDL-
SY=HES Arst ok 10:93F A 28 913 oS3k Framingham prediction
model= QIS4 A7 A 193 s st wele 278 nhglen, o5
REE A Azl ek 7] Folatal AAl el s 485 28 BE
Y AR Aoyt AT =2 A& 7hso] 7hseHl =AUk

20 mE ISES 0I8E BRE ARl 2 AN



(¥ 2-1) Framingham Cohort2| H|w

Framingham Offspring

Original Cohort Third generation Cohort

Cohort
A7 1948 E Of 20T ZAL 19714 2| of 2E10[CH A} 2002HE Of 20K AL
S gsbd, neely Ag M| ACHE] Alet|, o], Zohzlet
Heto| Aot ximo| EOf ofd Y 2UXIe| HIIHLl HaE L HEE 7, 2EA
[ OIZ Soll, tHEA Q5] B ¢ MicHet Hlw, I§IAe RIXt #E
= Q| Ao RHES Heoll 7153 foidel FUA 5 K=t DNAS
mjofslar Chfph ZIEr 2ol Adgs 7Y Sofl efHez da| Bolsod
Ft 45 R HIREH Xz 75
- 5 offspring ZSEQ| Xfe
M FSEO| X{d 35485 i T 0
29-62M) 5209 HHCLX:j 576 H 2994
CHARR} 4 23369 L > 4'83; offspring +AHZ oSt HILXC|
—0f 28734 N Xt 850
—0f 26419 C mo :
F MZ22 offspring?| XH4 3H
X :
CHAIR| Fraimngham %A+ S0{M AWOIFO qua[?AIT;%F;meLE X2 Framinghamoil AX[e42
e At = ng’ - OS] XA et

Ct. Framingham modelQ| X|EH

oJg] T AFoa] AA Y=o Hs] Rdg 53 =) JosHl SAE=
ol &S Hth

EnCI

W 3ENT A BT EE o e =t A =4 FHET 3H3

oﬂ

% 20061 A48} So] Korean Journal of Epidemiology®l W st #d o)

[t

0)

L E

3} &, Korean Journal of Epidemiology Vol. 28 No. 2, Dec, 2006, 162-170
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&1 Predlicted rate using /
5= Framingharn risk rd
ec S

HE 4 } \/

[HD admission /

% ~

2 AWD incidence rat

AMD admission rate

T L 1 L

30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74

Age (vear)

(a2 2-1] SH=2QlolA AEEE 2 oS ohEd
(Korean Journal of Epidemiology 2006:162—170)
RIIAE F%3 2L T2 obilo} AelelNe] AR Fwal WHs Ao
2 4EA ot E==elS ez o] Framingham risk modelS #-8 Ao Hiix
ol A T ol thsiA seizkE S FAske Aew vehdth?) o] die
Chinese Multi-provincial Cohort Study (CMCS) 2}= ZIE H|o|EE o] &3 Ao=w
30,121'89] 5721 Framingham risk®} AA] AEA=gke] WS Hwgh Holg|=
oF 20| A= Framingham risk$} Blwd w] AA|2& sulAE xpo|7} Upr] wljio)
8 =l gisiA] QlF/XdE Bl we}l Recalibration(AZ24) o] BRg-S AlAL
sh71%

7) Liu J, Hong Y, D'Agostino RB, Sr., Wu Z, Wang W, Sun J, Wilson PW, Kannel WB and
Zhao D. Predictive value for the Chinese population of the Framingham CHD risk assessment
tool compared with the Chinese Multi-Provincial Cohort Study, jama 2004;291:2591-9,
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I
Figure 2. Ten-Year Prediction of CHD Events in CMCS Men and Women Using the Original
Framingham Functions

CHD Event Rates
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CMCS indicates Chinese Multi-provincial Cohort Study. Coronary heart disease (CHD) events included coro-
nary death and myocardial infarction.

[22 2-2] Z20l00Mel MxTe U IS DTHEH

(JAMA 2004:2591-2599)

EdolES e & 3 AFolA 9A] Framingham risk prediction model& =<
1ol thaA 2ui7beE T FAs= AFES B, o] A= MINICA Augsburg <
T (A} 2,8617, o=} 2,925) 2} PROCAM 7 (A} 5527, o=} 2925%)S o
2 N8RS vy HIxE 32 WE3}al 0|2 Framingham risk model¥} B]3}9)
om AA AEuASe] MY NeEs S Hg) of ¥k A FEoltte s B
At

AMeklolgte ml=RlF HUJdA HFxrE 2 Zo7t v -jubeEyt ofz}
Z3o| 4 A|PsE Ao A& Framingham risk model¥} B]w&le] & x}o]E HIth=
A& 3] Framingham risk scoreE Hrol=5o] AMR3= Ao Hal7h 9SS A8k
of. webA] B AFolA Framingham 78 vPE O R U2 F2& ARESEe] AAdtol

2 Auels Qe AdelA) =)

8) Hense H. Framingham risk function overestimates risk of coronary heart disease in men and
women from Germany—results from the MONICA Augsburg and the PROCAM cohorts,
European Heart Journal 2003;24:937-945.
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(22! 2-3] SUl0IM] MBTE I oIS TehEH

(European heart journal 2003:937-945)

2. SCORE 28 (European Heart Journal (2003) 24, 987—1003)

200330l 3 H Score P2 127]¢] FH Lukdl o g IAFE AFEHFYH
TG SRR 205178 tFLeR STk RPN E Ae] ATERR
A FH oY Yees =2 AFEE 7R vt v A3E

o

Z]- %‘ = =
Uetz ural Azte] 288 ¢ Sl AES HER 74T AS 5o 3

oL

3. PROCAM 22& (Int J Epidemiol. 2002 ;31(6):1253—62)

PROCAM (Prospective Cardiovascular Munster) 2382 1979WdXE] 1985d7}A]
20000 9] HA Z2AE Yo R S AFE Hlgo R s AEAES dF 2P o
2 Yo, FAA, AdeAdlZyzgE, 5718, ¥4, 71588 34 g o

FE% Ye) ¢ GTE W e WEch

24 mE2 ASEES 0|83 SH=EE AMELI0] 2 MY



4, KHS (Korean Heart study) @& (BMJ open 2014)%)

Sk oA %= Framingham W3S o]&3st A2 tist oF23 o] 7=t
2M38) o] 20140 THEI AFE, 1996 FFE] 200137k A= 18719 A
AEZRE A0S w2 30~74419 A9l 268,3158S rﬂﬂg ste] 2011717
2 Aetola, Ao B IRAAREYE AT AEE GE3t) o] AFE
S3lA o], deh, FFE2HE, §¢, TR E 71%1—1%1 &z At =g
T35l o] 1EE Fe AUeZY2HEY FAALES HUdA A4 23RS
# ROC 80% oo AHedS HojFa et

[122! 2—4] KHS (Korean Heart study) 23 -

9) Jee SH, Jang Y, Oh DJ, Oh BH, Lee SH, Park SW, Seung KB, Mok Y, Jung KJ, Kimm H,
Yun YD, Baek SJ, Lee DC, Choi SH, Kim M], Sung J, Cho B, Kim ES, Yu BY, Lee TY, Kim
JS, Lee YJ, Oh JK, Kim SH, Park JK, Koh SB, Park SB, Lee SY, Yoo CI, Kim MC, Kim HK,
Park JS, Kim HC, Lee GJ and Woodward M. A coronary heart disease prediction model: the
Korean Heart Study. BMJ Open, 2014;4:€005025,
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A2 a9 AArto] AHE-9| Alg
1. Framingham Heart StudyS S8 AIELI0|

Framinham Heart StudyS 7]¥le2 3l A7}ol= D'Agostinoso] 20084
Circulationol] 7RA3+ ‘General Cardiovascular Risk Profile for Use in Primary Care:
The Framingham Heart Study’ 2= 975 7Hho 2 &ho] w50zl A7o]o|t} 10

E AF7E 30~744 A 8,491 ¢] Framingham I3 Ed| S29 s Huj
12397 324 #F3e 10d 43 o= 2de =9l e outcome Cardiovascular
disease (CVD: coronary death, myocardial infarction, coronary insufficiency, angina,

ischemic stroke, hemorrhagic stroke, transient ischemic attack, peripheral artery

disease, heart failure) & A3t}

Men* (10-year Baseline Survival: So(10) = 0.88936)
Variable Beta™ p-value Hazard Ratio 95% CI

Log of Age 3.06117 <.0001 21.35 (14.03, 32.48)
Log of Total Cholesterol 1.12370 <.0001 3.08 (2.05, 4.62)
Log of HDL Cholesterol -0.93263 <.0001 0.40 (0.30, 0.52)
Log of SBP if not treated 1.93303 <.0001 6.91 (3.91. 12.20)
Log of SBP if treated 1.99881 <.0001 7.38 (4.22, 12.92)
Smoking 0.65451 <.0001 1.92 (1.65, 2.24)
Diabetes 0.57367 <.0001 178 (1.43, 2.20)

[32! 2-5] HXI0IM Regression Coefficients?}t Hazard Ratios
(D'Agostino RB et al, Circulation. 2008;117:743-53.)

10) D'Agostino RB, Sr,, Vasan RS, Pencina MJ, Wolf PA, Cobain M, Massaro JM and Kannel WB,
General cardiovascular risk profile for use in primary care: the Framingham Heart Study.
Circulation, 2008;117:743-53,
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Women* (10-year Baseline Survival: So(10) = 0.95012)

Variable Beta™ p-value Hazard Ratio 95% CI
Log of Age 2.32888 <.0001 10.27 (5.65, 18.64)
Log of Total Cholesterol 1.20904 <.0001 3.35 (2.00, 5.62)
Log of HDL Cholesterol -0.70833 <.0001 0.49 (0.351, 0.691)
Log of SBP if not treated 2.76157 <.0001 15.82 (7.86, 31.87)
Log of SBP if treated 2.82263 <.0001 16.82 (8.46, 33.46)
Smoking 0.52873 <.0001 1.70 (1.40, 2.06)
Diabetes 0.69154 <.0001 2.00 (1.49, 2.67)

[a2 2—6] 4XIOflM Regression Coefficients@t Hazard Ratios
(D'Agostino RB et al, Circulation, 2008;117:743-53.)

Framingham 93794 CVDE &3 Az vo] B S, £=7] g (¢
= AR 1, F X3, F2dzEE, 14 FH2HE 2 AAFAZFAFE AR
F/E UF0o] Regression Coefficients®} Hazard RatioZ ZAA 3}

220 548 B2t A9E e 7], BRAS o8d AAdRATE U

sk ghekek W] Aol @A AlEstka ok
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General CVD Risk Prediction Using Lipids

Sex:
M ®F

Age (years):
Systolic Blood Pressure (mmHg):
Treatment for Hypertension:

Yes ® No

Current smoker:
Yes ® No

Diabetes:
Yes ® No

oL ()
Total Cholesterol:

Your Heart/Vascular Age: 30

10 Year Risk
I “Wour risk 1.3%
Normal 1.3%
Optimal 0.7%

[22! 2-7] Framingham Heart studyS 7|Hte=Z 5t AlZH [o[11)

[=]
(https://www.framinghamheartstudy.org/risk—functions/cardiovascular—disease/10—year—risk.php#)
Q= %

Framingham Heart study®] Z-3|o]x|ol|l= 9]¢} Zo] Alto|E Aalke 4
3E WEo] FUTE L3 Excel sheatE o]-83le] QEjYlo] ¢F H& XA % Alxto]
t}, Framingham Heart study Q72 7|9te & 31 A%}o]

= Fata ek

o

7k

sotES Al sl
Aake g2 EHo]A] o]2]d World Heart Federation &3 o]A]ol|A = A

) https://www, framinghamheartstudy. org/risk-functions/cardiovascular-disease/10-year-risk, php#
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“EARTAGE Home  TakeThe Test
Y

HOWOLDISYOUR '
HEART AGE?

Did you know that your heart age can be older
than your actual age? More than 6 million

people have already taken our test around the
world. Join them today to find out your heart
age and how to improve it.

Launched in partnership with the WORLD HEART
World Heart Federation 2009 FEDERATION'

TAKE THE TEST

. younger than actual age . than actual age

q .
No. of years Heart Age s No. of years Heart A ‘mder I¥

The HeartAges shown are examples of individual test results from around the world,

[ 2-8] World Heart FederationOlA HMIZsk= AlZtLI0]12)

2. Third iteration of the Joint British Societies’ Consensus Recommendations (JBS3)13)

ol AFse Aol JBS3 18 AX ®dE QRISKE AMEsHrh
QRISKE A3 o]+ Framingham Q72| - vpo|7} 50~95A014 AFEE o=
S UARE AWHARl At A BT A48 5 glrke vlake] 3lo] 95AI7EA] B
Ao AME 7}k QRISKE ARggtta sho},

(¥ 2-10]2 JBS3 913 ALt mdg o] &gk Aldte] Fao]A]o]n ol vzhelA
AAH o2 ArlEe] It Agtsivtal A7 Ee APRA-S o]&ste] Aol & A
AlekaL Slet.

T o= A2~ ZA A Framingham Heart study o] 9218 It g2 AL83}e] 4]
Aol = AFsta YrH2d 2-11). kA9 Framingham 77} 92U}l Qlqte] 24
e T AE 2 u fejuet Abghe] Al sk Aol o] Alzte] F gty

12) http://www. heartage, me/
13) Board JBS. Joint British Societies' consensus recommendations for the prevention of
cardiovascular disease (JBS3). Heart, 2014;100 Suppl 2:iil-ii67.
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Adjusted HR Adjusted HR

Item Coding {female) {male)
Gender Male = =
Female: = =
Date of birth {years} Age = =
Smoking status {cigarettes) Non-smoker 1 1
Former smoker 147 118
Light smoker {<10day) 139 138
Maderate smaker (10-1%/day) 157 1.55
Heavy smoker (=20/day) 184 1.79
Seff-assigned ethnicity ‘White (or not recorded) 1 1
Indian 1.42 1.50
Pakistani 2.04 2.5
Bangladeshi 1.61 214
‘Other Asiam 1.14 1.32
Black Adrican 1.03 0.7
Black Casibbean 0.69 0.0
Chimese 037 079
Other (including mixed race) 0.99 0.90
Total cholesterol (mmaliL) Ratio of total cholesteral to HDL cholesterol {per unit 117 118
HOL cholesterol (mmaoliL) increase)
Height (mj BMI: weightheight’ (transformed to4/[BMIM 0] for fernales, 132 1.54
Weleight (ko) logBMI10] for mabes)
Systolic BF For each 20 mm Hg 113 1.11
Family history of CHD in first degree relative aged <60 years Mo 1 1
Yes 167 184
Towmsend deprivation score {output area level 2001 census —395 093 0.96
data) —257 096 098
—0.81 1 1
1.66 1.06 1.03
5.34 116 1.08
Treated hypertension™ No 1 1
Yes 133 1.37
Rheumataid arthritis. Mo 1 1
Yes 1.43 137
Atrial fibrillation Mo 1 1
Yes 1.39 163
Type Z dishetes Mo 1 1
Yes 1.67 1.60
‘Chronic kidney disease {grade 3-5) Mo 1 1
Yes 167 1.59

“Diagnasis of hypertension and at least ane current prescription of 21 least one antihypertensive agent.
BMI, body mass index: BP, blood pressure; CHD, coromary heart disease; HDL, high density lipoproten

[33 2-9] QRISKAIMOI AFBEl= YIERQIE
(Board JBS. Joint British Societies' consensus recommendations for the prevention of
cardiovascular disease (JBS3). Heart. 2014100 Suppl 2:ii1—ii67.)

British Heart Contact us Log in or register
Foundation

e e I T N I

What's your heart age?

We've teamed up with NHS Choices to bring you a new way to check your risk of having a heart attack or stroke.

If you're 40 or over you can use this tool before your NHS Health Check to get an idea of what your results might show. 30-40
year olds can use it too. It will give you a heart age plus lots of advice about improving your heart health.

Check your heart age

How healthy is your heart?

What this self-assessment does:

= Tells you your heart age
compared to your real age

Explains why it's important to
know your blood pressure and
cholesterol numbers

Gives advice on how to reduce
your heart age

Full terms and conditions can be read here

[ 2-10] NHSOIIM QRISKE 0|25 AlEiLI0|
(https://www.bhf.org.uk/heart—health/risk—factors/check—your—heart—age
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Ao A Lol E?
Aol Zstol PHYHAARHE + Ut HEL 1120l 60~803]
+Esled gl M) ezl 202 § 2302 Bt o] Js0|

ot olRix|H Eolo| 32 ofrio|= FHol 4 + ol A2, 0j2
HHSHOLMECDC)HM L Lio| ojZHS WHHC)

dER
7| 0 m
a2 0 kg
Lo(2h 0 Ml (2304 ~ 2t79H)
o 0 mmHg 0f) 120mmHg / 70mmHg 0| H 1202 ¢=shia
=13 0 %t @ gict
59 0 @t @ ottt
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[3& 2-1] 2 BAZMoIM HMSsk= AELIo| 14)

14) http://health, chosun, com/healthcheck/heart. jsp
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(32 2-12] MHEEX|FE 0IZT FLI0| ALt ®

(http://health.chosun.com/healthcheck/heart.jsp)
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A3 Aol Apgel Euje] g A7 F

1. Framingham Heart StudyS S8 AELIO|

Framingham Heart StudyZ 7|4l 2 3 Aol
Circulation®l] 7R#|3+ General Cardiovascular Risk Profile for Use in Primary Care:
78 Jon el Wl Atolold,
EZ o]§3 FAR HoFE 3o a7} "otk & A

A% Avke] 99w} W BoIZ W Ug FaAolzla 2008

D'Agostinos©] 2008\

The Framingham Heart Study@}+=

44AB] 18 A
sick. Aol

9 Fair AK 5 B3 $Hrh 19 meba] Aele qudoln uels] Agws B
3 & Ml ste F& W] "ok
Aol Abgshs Al diE BdE S Ae A% del okt 20154

European journal of preventive medicineol] Lopez-Gonzalez AA o] &3t =&
W 3,153 9] #5749 wigate] Framingham REGICOR (23Ql Afgtel] vt

=
o] 274 ¥ Framingham ¥R 9)S o] &3t 7} 4Agtolg o83t s & &

A9 FARE A% FolE Al JEe @ A% o Be AFEY 2
@ 2

58 ool Wk WS, ol Auol7] Framingham 918 2HUE o]&
EEERE W2 5 gl REBRA O e 448 doie ol

=
P

o

(® 2-2) Framingham$IE 2} AZH 0|2 MHS 1271 $ Ws}

Characteristic Al n=2844) Control {n=975) FR (n=955) HA {n=914) P

Weight (kg) 008+ 139 (~0.13 1o ~002) 072 1,15 (065 t0 0.79) 0224120 (-030w0 -015) 0774138 (-0B6to ~068) <0001
Walst circumference (em) -002£05 (-0.04 o -0.01) 0132046 (0.11 to 0.18) ~0.05 045 (-0.08 w -0.03) —0.15£061 (-0.19 w0 -0.11) <0001
Bl (kg/m) ~0.04:+ 0,63 (~006 to ~001) 0254058 (021 10029) 001 £067 (015t -007) 0274052 (03010 -024) <0001
Systolic BP (mmHg) 1834506 (~202 to —1.64) 1024356 (080 to —1.25) 231+ 388 (~256 ta ~207) 4374590 (~475 10 -199) <0001
Diastolic BF {mmHg) 107 £4.07 (-1.22 w0 -0.92) 1312291 (113 o 1.50) 177 £ 367 (-200 ta —1.54) 288 £4.32 (-3.16 w0 -260) <0001
Glucose (mg/dl) 0599+ 689 (-1.25 o -0.74) 2034612 (164 1o 241) 156£70 (=201 0 -1L12) 361463 (403 w0 -211) <0,001
Towl cholesteral (mg/dl) 1394104 (=177 o <1.01) 5364947 (4.76 10 5.95) 3364687 (=379 10 =192) 6.54 4 106 (~7.23 w0 -5.85) <0001
HDL cholesterel (mg/dl) 025+ 181 (0.18 to 0.31) 0924 152 (102 1o ~0:83) 0474110 (0.40 to 0.54) 1274159 (1.14 0 1.39) <0.001
Trighycerides (mg/dl) 1044 111 (=145 to ~0.63) 4384941 (378-497) 21654764 (<313 10 <1.16) 5.14 4132 (-6.00 to —4.28) <0.001
Physical activity (sessionsiweek) 3094213 (301-3.17) 1234201 (1.11-238) 3484207 (3.35-1.62) 360 £202 (347-3.73) <0.001
Current smoking (%) 05 09 04 18 <0001

Framingham risk score 0.10+086 (-0.13 o -0.07) 0242078 (0.19 10 0.29) 0.18+0.68 (-0.22 to -0.14) 0.37 £0.99 (-0.44 to -0.31) <0001
Heart Age (years) 0174285 (-0.27 to ~0.06) 1194221 (106 to 1.33) 0.28 £ 245 (-0.44 10 -0.13) 1504308 (-1.70 to - 1.29) <0001
Lost years (years) 1204257 (=1.29 to =1.10) 0234188 (0.1 w0 0.35) L3MEL211 (=147 10 =1.20) 2574284 (=275 10 =1.38) =0.001

Values are mean 5D (35% C1). p < 0.05 was considered statistically significant {one-way ANCVA), Significant differences were found between the three groups in all parameters.; BMI, body mass index; BF,
blood pressure; CVD, cardiovascular disease; FR, Framingham REGICOR; HA, Heart Age; HDL, high-density lipopretein.

15) Fair AK, Murray PG, Thomas A and Cobain MR, Using hypothetical data to assess the effect
of numerical format and context on the perception of coronary heart disease risk. American
Journal of health promotion . AJHP. 2008;22:291-6,
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20104 Archives of internal medicineo| Hi1¥ ulo] w2 FAEA HIHH
&l A=) tE WS sk A9 dFFol A4 vl ot &gk old FAE A
71t st mpzbzbA] o] AE HolFEthal gt o]dl Ao e AR E
At AT oib Fdo] Adskes AAT Ayt SAES FIHoR FAEE 4
o] om|& AR WolEo]A] Rtk Aolt), whebA el xS S0l I A
o] duht fFgh AR, Az iAol thgk o] o2y Bso] WItE fFEd)
A Fgithe Zlolt) 7 WAlE HSE FEH o R FEe A olsgttaL e I
A& YT 7&’@’3}71] EJ‘:]'E Zlofth, o& E0] 5% Axe] Ad AR=Tt =
2 orlE 7= A sttt St ol
FA7F AL ol ol I 5o FA4rEHA Hrk= Aolth v Aol
3 om7t wEgstar olafsty] #19H fAte] EH WItE fEdY sl HstE
T Zlo] ¢ ol Aozt Azhdrt 10

pons
=2
=
gg
Lo,
Lo
2
[ o
rl

16) Sheridan SL, Viera AJ, Krantz M]J, Ice CL, Steinman LE, Peters KE, Kopin LA, Lungelow D,
Cardiovascular Health Intervention R and Translation Network Work Group on Global
Coronary Heart Disease R, The effect of giving global coronary risk information to adults:
a systematic review, Archives of internal medicine, 2010;170:230-9,
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Flzel tst ol Aokel SmLE @Al AHESIolE PAS] wEol
Felol AT A AZ2YL pLetnA Gt vt ABAR Do} £ A
=2 BgAe) RS RS olgstel dZude ARt olF Eiw Wi
GoI'2 AFsHe Elol A pLstel, EA thgAtEe] 44 JFEES voleke
Ao 42T 5 A T ol SEmel e AL fE & F A ol

A A5 o 24 W

o] md sihe S B AFoM s AR FHe] AAANITE
DBIE A3ttt AR AXNISEDBE ARAZ F744 49 grolg @ A%
Az} BAS 95 A7 dloJE M o] AR, 2002-2003d AurAR AR AR F 2002
W 129 7)F 40-79419] AAEE AAFAARG] oF 5157 HS RyTo R s 1

% 9F 10%0l] 3G 514,860 A FZol o3 FE o= Melsta, 259
2002-201399] 173 Az1A7 9 ogolg HEE T34k

A2 Aol e Ao 9FUAA F ALE BozH o] Fag 4TS §
Ao deFnt. AR WA APeZY2EE HARE Al 2 2009
HEo]7] wiitel] & A9 b 2009-2010¢] LDL Z#=HE AAS X3S
AANEL =73 Ago g 3ASIYLy. 2000W7A] FRo7 AA S|/} Ha
495,060 (AFgolut 71E} o]lf2 Z7] BEAA gEE AUt L) T
73.2%7} 20099 FEi& 201030 HAAARE wekeH 2y 3-1],

20099-2010 AR ARE 573 84} 362,285 = risk modelo] AH83 Fo

rlr

(e

s
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FEo| 230l d A5 78 AgAkdo] F£AY ol wAgh SkxlE A|9fgt 350,558
™ 3 training data® 70% (n=245,391), validation data(n=105,167)™2 random sampling
sle] AFE zePslSiTt

step1. dataset: person_case

step2. 2009 or 20109 HZ4ZANDE U= L

risk modeloll A% Za #AS0| 20|
Step3 g Ao ol
MACE=10]A,
SR ACERMEZY ANEZY O A2 A

step5.  random sampling tralnl::gzi:t:g(:’ﬂ%) Va"dﬂ“f"dﬂ (20%)

[23 3—1] 7 & MA flow chart
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(E 3-1) ABEl= Hpol st ZXHA Ho|

variables input detail
age n
BMI (n 10¢=bmi(=80
SBP (n mmHg, 60¢=sbp(=400
OM o1 DM=1, if (126(=22EHE(=999) or (25(=2==2(126
and Gt L= Y TITHETT))
HTN_DIAG=1, if (140{=sbp{=400) or (90¢{=dbp{=250
HTN_DIAG o or (ICD-10(110) HOCebp 0] or (0Cobp 2D
current_ascvd=1, if (non—fatal Ml : ICD—10(121)+&¥) or
CURRENT_ASCVD 0/1 (stroke : ICD—10(160~164, 169+21%) or (CAOD : FE(120,
122~-125)+22+EI=2H| 52H0|4)
smoking 0/1 smoking=1, if 31X SHS
HDL n mg/dL, hdi(=999
LDL n mg/dL, dK=999
statin AF20{E 0/1 statin AF20IE=1, if statin L Ee= Q| Xt
2. Bl

5d AAERAS WY o &R 32 Cox’s proportional hazard modelS AF&-3}9)
31, hazard functione ofgfje} 2t}

A(t)= A (t)exp{z’ B}

o714 g 7 A3agle IAAFolR, A\ (e NAAEEFE et 91 F
A (risk score)= F8E B|AAFd 7IAYESHTE ol 8alA Aetlon, #Hg
74Hl (optimal) ol X o] & EAste] 7ol E aefsqltt. o= Framingham Heart
Studye] A7hto] AE WHE 7122 3o, AR W82 oo} 2t

& ]

>~ _
j=20=0u I

R

1— 50(5)&([){2@;8* r:onstA}

Ato] =consti X {—In(1—riskscore) }’

o] 7] A consti:exp{—{(Ez—const.)/ﬁage]}{(_1n5}](5))*’w 101_7," B oM 3
Z3t FH=-3 AEle= bmi=22.5, sbp=125, dm=0, htn_diag=0, current_ascvd=0,
smoking=0, hdl=45, 1dI=1202 318}3} %t}

Ry 75 A52 F4 9 Ui 85348 A .
A Aol QFEEA HAS AAEAT. o548 T WE¥2 Coxs proportional

hazard modelo|A] ROC F4 HWAHE FH3t= AUCE o833t RIFFEE
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Kaplan-Meier estimator®] A&3H&37} Cox’s proportional hazard modelo|A A3t
d& AEIES AE T 105822 YFo] Hs= Hosmer and Lemeshow's y2

testE ©]§-3} it

A28 AR B4 2w A
1. gigxe £4

Training dataol] €3+ th#}9] baseline characteristics= <3 3-2>¢} &t} Q9F
sha, A o] 538, oldel 46,297k Taslel AR, o1de] BT tholsh A
Hr} 1,29 ©f ®9kt} Systolic blood pressures= FA}ollA 2.4 mmHg o &0
o] W, Gl HIEE FAA o @kt dA 2ulE 99 Sl A
T 9Ado] 30.5%S1d s oL 1.60%= SHA YERt e, $eluete o]
A W=t 2re AN AEA] FEHY FXEAA ofdo] T ofFd gk et
dio] ®Hx] &2¢kS 715AA% 9tk HDL-cholesterolo]u LDL- cholesterol& 25 <
gollA el mls E=A bt

MACE®] A of ol w2 91 aQ1E9 545 AHEH MACEZ} HAgH TollA
F8UA 7R O ol B, AlelA el Uehiek, dske B 5.7 mmitgrh o
ESA I, LESE o]H o] AEd S AAY WIwvt o, dfo] #A YRt

o}
=

o PN
e B F o

o (T R

O

Ay

(¥ 3—2) CHAXIO| baseline characteristics

Male Female )
(N=132,086) (N=113,305) pvalue
Age (years) 57.9+88 59.1 £ 9.1 {0001
Body mass index (kg/m2) 241 + 28 23.9 +£3.1 {0001
Systolic blood pressure (mmHg) 1264 + 148 1240 + 157 {0001
Diabetes mellitus, n (%) 29,468 (22.31%) 21515 (18.99%) {.0001
Hypertension, n (%) 60,985 (46.17%) 50,187 (44.29%) {.0001
Previous cardiovascular disease, n(%) 13,167 (9.97%) 10,934 (9.65%) 0.0082
Current Smoking, n (%) 40,283 (30.50%) 1.808 (1.60%) {.0001
HDL—cholesterol (mg/dl) 529 £ 271 57.6 £ 298 {.0001
LDL—cholesterol (mg/dl) 1141 + 373 123.9 + 375 {.0001
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MACE=no

MACE=Yes

(N=239,404) (N=5,987) e
Age (years) 58.3+8.8 664 + 96 {0001
Male gender, n (%) 128,449 (53.7%) 3,641 (60.8) {0.001
Body mass index (kg/m2) 240 + 2.9 239 +£3.1 {0001
Systolic blood pressure (mmHg) 125.1 £ 15.2 1308 = 17.0 {0001
Diabetes mellitus, n (%) 48578 (20.29%) 2405 (40.17%) <.0001
Hypertension, n (%) 106,745 (44.59%) 4427 (73.94%) {0001
Previous cardiovascular disease, n(%) 22510 (9.40%) 1591 (26.57%) {0.001
Smoking, n (%) 40,820 (17.05%) 1,271 (21.23%) <.0001
HDL—cholesterol (mg/dl) 55.1 £ 285 52.6 £ 274 <.0001
LDL—cholesterol (mg/dl) 118.6 = 37.7 117.6 £ 385 {.0001
Tp—value: FLHZtO| Xlo| ZHH
(& 3-3) MACE RF0f m2 &elxte| Hlw
i Neznab)  (soy P!
Age (years) 57.7+8.7 654 + 97 <0001
Body mass index (kg/m2) 241 + 2.8 237 +29 {0001
Systolic blood pressure (mmHg) 1263 + 152 1305 = 167 {.0001
Diabetes mellitus, n (%) 27.998 (21.80%) 1470 (40.37%) {.0001
Hypertension, n (%) 58357 (45.43%) 2,628 (72.18%) {.0001
Previous cardiovascular disease, n(%) 12247 (9.53%) 920 (25.27%) <0.001
Smoking, n (%) 39,080 (30.43%) 1,203 (33.04%) {.0001
HDL—cholesterol (mg/dl) 530 £ 270 51.6 £ 304 {0001
LDL—cholesterol (mg/dl) 1141 £ 373 1139 = 388 {0001
o —
Age (years) 58.9+9.0 65.4 + 9.7 {.0001
Body mass index (kg/m2) 239 + 3.1 237 +29 {0001
Systolic blood pressure (mmHg) 1238 = 15.6 1305 + 16.7 {.0001
Diabetes mellitus, n (%) 20580 (18.55%) 935 (39.86%) {.0001
Hypertension, n (%) 48388 (43.61%) 1,799 (76.68%) {0001
Previous cardiovascular disease, n(%) 10,263 (9.25%) 671 (28.60%) <0.001
Smoking, n (%) 1,740 (1.57%) 68 (2.90%) {.0001
HDL—cholesterol (mg/dl) 57.6 £ 299 542 £ 21.0 {0001
LDL—cholesterol (mg/dl) 1239 = 37.6 1135 £ 373 <.0001

T)p—value: MACE RF7to| Xfo] #H
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AR offt S5 A SAHol A & o 7] wliel R 7EA] Mol ofs)
M 2 2 ofig ]l Hekth AN &5 dEe F 2 3 5 vAEAd o
g FAZ B7PE ElSlHh o] #hE A5 WMFE ASShs A, o5 38olsl/43]elst
o] MFPsE sk 498 AuET S5 logE F

ettt 28l s H o
oA statin ARgolER FasH S AEREEe] DYl JFS
Aoz Zl B3t wEhA S5 Adudd v

=
olg3te] PARDL W1 Felth CE 34>E HAE Wi F4d

(B 3-4) M¥n} stain ARBRF ME S =

=1}
=

HXL, statin 22015t

oL 0

50(5)=0.988363

=Xl statin 2
S0(5)=0.980641

;:I%#IE# HR 95% CI iﬁi HR 95% CI
log age 450594 90.553 68439  119.813 406118 58043 37329  90.25
log bmi —0.64872 0.523 0.372 0.735 —1.30747 0271 0.16 0.457
log sbp 0.63962 1.896 1.321 2.72 0.49182 1.635 0.986 2.7
DM 0.46181 1.587 1.456 1.729 0.36349 1.438 1.278 1.618
HTN_DIAG 0.48029 1.617 1.467 1.781 0.59989 1.822 1.513 2.194
current_ascvd 0.73843 2.093 1.888 2.319 0.39743 1.488 1.313 1.686
smoking 0.42915 1.536 1.411 1.672 0.4734 1.605 1.411 1.826
log hdl —0.42857 0.651 0.561 0.756 —0.27432 0.76 0.612 0.944
log Ldl 0.2605 1.298 1.15 1.465 0.24932 1.283 1.121 1.468
Ofx}, statin S3Qt&t O{xt, statin S8
S0(5)=0.990911 S0(5)=0.990518
;’;ﬁi HR 95% CI iﬁl%l#— HR 95% ClI
log age 5.24817 190219 128813  280.896 527075 194562 109.052 347.125
log bmi —0.1671 0.846 0.571 1.255 -0.8 0.449 0.266 0.76
log sbp 0.88183 2415 1.541 3.786 0.81422 2.257 1.288 3.958
DM 0.38102 1.464 1.304 1.643 0.54188 1.719 1.5 1.97
HTN_DIAG 0.46369 1.59 1.393 1.814 0.74323 2.103 1.671 2,647
current_ascvd 0.72888 2.073 1.821 2.359 0.77866 2179 1.896 2.503
smoking 0.30334 1.354 0.972 1.888 0.66132 1.937 1.359 2.762
log hdl —0.15688 0.855 0.709 1.031 —-0.32105  0.725 0.564 0.932
log ldl 0.02519 1.026 0.863 1.219 0.41701 1.517 1.272 1.81
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3. B39l Validation

(& 3-5) 25, LiE HIo|EIE 0|85t validation

LH=o|o|E] 2I=2H|olE
Hosmer—Le 95% Hosmer—Le
AUC 95% AIZ|7ZF meshow's p—value AUC A|EI?‘°7|- meshow's p—value
Chi—square == Chi-square

gxb statin2&  0.716 0702 0.731 8.193 0515  0.712 0.689 0.735 13.216 0.153
stain=&2tef 0.761 0751 0.770 5.046 0.830 0.775 0.760 0.789 13.420 0.145
OXt  statin=&  0.781 0.766 0.795 7.708 0.564  0.743 0.717 0.769 24.690 0.003
stain=2&0tet 0787 0.775 0.800 30.046 0.000 0.800 0.781 0.819 13.685 0.134

B AT = gy rdoe) st validations a4 2714 W o 2 validation
S AYSFATHCE 3-5>. A= UHF dlolHE o]83t validation (F-2FZ 70% 5
Z)ol F WA= 9F "Ho|HE o] &3k validationo]th, o]/d9] validationZ2#2 9|8

mdo] acceptabledt AFEE 7= e & 5 Ak

RO oixia o ot 43






M=t

12 FLolet x| Lo| 47
22 ool 22 50







RS,
| 27z

A Aztolel A ol

ol Ry FAHE FEol oA =Ednt Hds] oF S0 WS shd
(410N i3z Akl stating ARESEAL AR 28 ARdolm 404 BMIZ}
24, SBP7} 120mmHge]™ nd8S Fwt ® HDL cholesterol 50mg/d, LDL
cholesterol-& 140mg/dIQ]l Al&rolt}, o] thakale] risk score= 0,002515872 o] 9]
FAE A telE by 98k ®EQl BMI 22.5mg/dl, SBP 125mmHg, HDL
cholestero 45mg/dl, LDL cholesterol 120mg/dl ¢] $&=¢} v udle] vyo|Z Alrks}

= ol

(B 4-1) AELI0| AlMe| off |

=Xl statin 2&0t5t

=oL0

input value coeff, value*coeff,
log_age 40 3.68887945 4.51 16.62186949
log_bmi 24 3.17805383 —0.65 —2.061667081
log_sbp 120 478749174 0.64 3.062175469
DM n 0 0.46 0
HTN_DIAG y 1 0.48 0.48029
current_ascvd n 0 0.74 0
smoking n 0 0.43 0
log_hdl 50 3.91202301 —0.43 —1.676575699
log_Ldl 140 494164242 0.26 1.287297851
Risk Score 0.002515827
Heart Age 43.78425743
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£ oidzke] A dolrt doAlelt ardEste] 7] whitell Al Aol 44M =
7o) HAUr} vk 2 oPdRlela] ¥ gte] itk 3942 S o] HAS Flelch
+ BMIZ} H@atal HDLFA7F 27] wfiEolot, 3% BMIo| thafA& curved <l
o] F7HARl BAgo] HadhA] off-5 AAT dFgolrt. <(F 4-2>F A} stating
y

(H 4-2) MZELfO| AAte] of N1

O{X}, statin 22

input value coeff, value*coeff,
log_age 35 3.55534806 5.27 18.7393508
log_bmi 24 3.17805383 —-0.80 —2.5424431
log_sbp 140 494164242 0.81 402358409
DM n 0 0.54 0
HTN_DIAG n 0 0.74 0
current_ascvd n 0 0.78 0
smoking n 0 0.66 0
log_hdl 40 3.68887945 —0.32 —1.1843147
log_Ldl 140 494164242 0.42 2.06071431
Risk Score 0.00027997
Heart Age 35.960807

ggtel AA tolg volol Wt plotg o mul BN WelelA Agtole)

w327} &elo] Aok 41, 4-2]. &= 27t 7P optimaldh Ahtels EE%
Aoz FAHAY. optimaldt B9 7]EH 02 P nEE, Fo] YW FA}
AN SHEE Zel7] wiel Al Agteld] v @A fA4 Hi gl RS

Aol g 7h o

B 4 ok & SANE 1 FollAl% optimal §F lineo] |3
2k

T glom o]= BMIY HDL cholesterol, LDL cholesterol’=¢] X7} ©] £

i
rlo
It
o
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Heart age

Age and estimated heart age

160 4
150 H
140
130 o
120 +
1104
100+
90
80
70
60
50
40
30 A
20

40 50 60

T T T
T0 80 a0

AGE

[— = — Loess W&=0.5 - optimal |

100

[32 4-1] AELolt M| Lio]2| H|w

Heart age

Age and estimated heart age
sex_type=&f

Age and estimated heart age
sex-type=0i
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AGE
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‘ 20+
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1. x| A JEol| IE EX

Atolol AUl S mlats) B Aol AAldoldl wls) Fet 554 =7
et ol WAl 6.24]00 Hlsl o dolM= 474 B = SAo] He AL
T Sleh AFdole] 7IE2 optimaldh S Vel E Hludt £ uEY, I
A T o= shrt oj Aol AAldolol v H SRcRlLey m}fﬂr*i el
Batgkol AAdolel Hls) =2 A2 BAT Aotk v oA dolM = FAdol Bls]
o] vj-- Yt} o]el glEdl sl oAM= B 1 Hlel Autol7h w2 A
At

e ook 1o mor e

(E 4-3) CHYXIQ| aFLI0| 29f

= A A= N heartage ™

TIA| 245391 55

a4 =l 132,086 6.2
113,305 4.7

2, A8as A X0l IE Lo

(B 4—4) SEIE0 WE HUE HELI0| HF xl0]

=1 of
p—value”
o N heartage @™ N heartage ™
4749 24,276 51.3 16,755 488 {.0001
50-59 59,204 58.9 48911 56.7 {0001
60—-69 30,507 71.9 28,182 70.5 {0001
70-79 16,056 84.4 17433 838 {0001
8086 2,043 95.3 2024 Q4.4 0.0076

g2 AYAT AI™Rl 2009 or 2010 7E Lto]
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(& 4-5) Xl NFLIo| 22

=2} O{x}
A= N heg;ge . heartage N heartage
T g
M 42077 5.4 22,620 63 19457 bt
2ot 21502 5.2 11,536 63 9,966 40
ch 12718 5.1 6710 6.0 6,008 4.1
QI 11497 5.4 6600 6.1 4,897 45
4= 7915 5.0 4,205 5.7 3710 43
o 7818 5.2 4415 5.8 3403 45
= 6,685 46 4146 53 2539 36
7| 46820 5.6 25,757 63 21063 47
4 8582 63 454 7.1 4,041 55
a5 8902 5.7 4,665 6.6 4,237 48
i 11,702 63 5977 6.8 5725 5.7
e 10436 5.7 5417 63 5019 5.0
it 12,277 6.1 6,257 65 6,020 5.8
45 17137 5.8 8812 63 8325 53
ad 17,025 53 9269 5.9 7,756 45
ISIES 2298 5.6 1159 6.6 1139 45
AA AFE Aol E s B BE ARolA S L3 Aol vls) 4
Ftolrt A VERITHCE 44>, thak 539l A 50~594] Abole] Alghtol= 4
Aolel wls) 227 w4 2o o]Ae oeINE HhIAR wele o]F o)

2 e Sd Aol wlsl A7 Srbskal o= 1de), T 5o HEo] ¢
Folx7] WlEoz AzbErt,

Al Aols Bl (R 4559 o] Uehdrl, AAHoE A 9E Aol
o] B¥oME & Zol7t YA gh= Aoz Helth Mg, 7k oiF, A, BF,

A, 37) % R Aol Al Abole] FEel 5-5.54 Aol At

A U FEHZ atolg Bk PFdAHo R @t
o)A o] 4~54] A% A} ole} AAo]e] xfol=

=
Belth 1} Bol WYY Y, F, FHel A WA Aot 6.67.1
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Al AR 7AA sl e whd Aol A 5. 9ME P A2 el e 2o
o ol dellM= 22ko] 3.64] AfolE B 7t A2 Aol ded UEer 3
W LAl A, T, A" S AP ol A" A o] AHelrh =3Itk

A3A Aol Fololx A

Aol Fullol A= [y 433 Zo] ZhERek YAl Aozt AAutolet

g & qrke A€ Holvl ALSYn. Wteld 1as Belo] 44 94U % 9
3, AFAA A=A ol® AL desE HeAol tig ohl, wolE 9% A
e AFHI ek FlolAe] FAMNGelE WAte] 240 YR Ane A

ez

HE A AL k2 w7 "vhs AR, ndst 3 HA ARE &Y Aol [
44l Aol E Al S48k solAloln 7 AAvtel7t S0 Hole W 7Rl

=]
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