HHATAAY S ZaE DM
A9l FAAISEAAY Fetatg 7wk
ATA A7 A FE (LA oh
R A FAA o8t BAGITH
kv 2
TaaT BT Ai%AlJ;élz‘:L ijwali o E
718 3= 48 3 - AR &
A 9 ad& 2 HA AQAF
253 33 o] o 5/ E
Ao)ATL .
AddTd A Fa old
FE= 34 U2 dhkims
033)248-2664 39 3o stm @hallym.ac.kr
i—‘ﬁl 7 2014.12.15 - 2015. 4. 30 il 36,3647 ¥
O 33
;2373} 20141215 - 2015. 4. 30 o‘;%ﬁﬁ 36,3644 )
HOF o R o} Qv 0O 2 7H O o
ATFAR F109 [AIATFY 19, A79 7%, AFEREZY 149, HEY 19]
HA 3 IS ~ =
R N S s R &
20143 % AAAFTEGAF Y HFAHARIAE EAFG 2ol A=FU T
EU1. HFZAFRIA AEBH)
2. HFAARIA HAAEY oW d A=
2059 5¥€ 6 Y
AJdATL 2 F @8 @ == AY)
FHAFIEF 4 H & (A<)

AP AL

23 A%




) Development of research proposal for KoGES for improvement of

A7 Lok
public health
0. 3HATE&9Ad a2

I.

N © IO IN = o0 IO O IN O O
— AN AN AN AN AN AN Ao

: 1111111
o i

X0 :

Ay

CHNE

CI

“ o

o Mo

T s

B T
%ﬂm ,W
EL ool
TE W o B m

—~ E‘ ~J : :

< X :

O .

C e O T ok o gm < ogr ;
mﬂ&.Lonﬂoonﬂo ﬂel_lAmmm :
Il S
LAE BB H EK oo MM mﬂ_m “L W
H N & & o
I Nl o
F W o B T 4o
EO ﬂ_1m ZO ZO ll ll ﬂnA_l ‘m_W ll ﬂ%ﬂ ‘_|Z_.U
%%%%%%@ﬂ%}}
%o %o o %o fo Ko fo g g0 K X
e B W N e W= A B
T " ¥ ¥ X ¥ ¥ ¥ X X K



HoHd

M

N
o g g g g o

N
ot o

S U T
o o o o g o g

M

u
o

u
ot o

1.1 SFOIG A TLEE O] TEAT wrerreerrreremsssesess sttt s 7
2.1 FTNQTE FLALIE corerrreesssseress it 10
2.2 3T ABF AT A2 EI G BF e 14
3.1 AT ] BEIG e 25
4.1 KoGES 8 S84 ZT2 9ok ASFTA Y] JEA v, 28
4.2 st = BAdY 985 A4} Donna Spiegelmano] 7|st 315 57|

BAQ HJILE T I e 30
43 u|T2 T2 AFE AEA G AR G A] AA] e, 31
44 ZZE AN WA2 Z2I9E L83t TA B4 AAStL AR

2 I (%blinplus PHTZ)S QBT I vt 31
4.5 The influences of food nutrition obesity physical activity on the processb6
4.6 20059 AA QL YOI HIF AP woerereerrerssermsessse s 65
4.7 £@7IATAR] AHEE F0] 66
48 T FHZ G20 W2 BTG ATF OB HE s ]9
4.9 Burden of Disease, global and Korea, Years of Life Lost  «weeesseereessseesessssessesssssessnssnnes ’4
4.10 Burden of Disease, global and Korea, Disability—adjusted Life Years «wseseeereereesereseeenees 84
4.11 20139 f-2vet 4Ry 4R Foful % 54149

TEOTH] AFQ] 1 m5Q]  cereeeersssereessssese st 96
112 e AA AP Folu L ARAAY Bul WHFEY

FOqH] B B AIOTY HJZE et 97
413 2022 §HE ZU AT ERAF(2008=2010) wrererrrermrerssssssemssrsissseens 103
414 504 o] THAE ZA DS (AAETZFE) o 104



=< =S <SS S

B b e

=]

=< S A - < = - S

2.1 GAA ATATO TR AFF: BAPATE v 11
2.2 FERIFRAAIZE ARE o] &3 A-dadey @4 29 £4 A 17
2.3 PHARHAIZE ABE o] &3 14 #d 2l 24 A e 18
2.4 PARAAIZE ARE o] & B Fd 8 F4 AF s 20
2.5 PHARFHAIZE ABE o] &3 A3 #d a9l 24 2 e 21
2.6 HAFHAIZE ARE o] &3 WISFT(JAedAZFY £9) a4

_‘OJ‘?__ ,E./}_‘;i éj‘l/} ................................................................................................................ 23
4.1 Nested case—control studyollA] THEE AFFOY FA e 39
4.2 case—cohort studyolA] FHEAT KT A e 40
4.3 Aol g E=zAR ] ek =AM Yehd Aol EzARE 9}

OC}:Z(_JIE/\]_Q] Xol—’la-?‘(j .......................................................................................................... 43
4.4 SHIAE Buxe] 23 o] A9aQ(0)F FrHH R {34 o stzAL

APl A AFZBledol B 93 QQ1(1/) HIEBIA e 55
45 AR TE OB JPQ o s s 68
4.6 FFAAZAZE o HF Q Q1 Q OF rerertriii 70
4.7 X(—)]J_TLQ,], ?:],}b]—tjl-ﬂg] /_\_llxgiﬂa—;qx;:]’ u]{[IT— /\]_gﬂ .............................................................. 792
4.8 AFHA ARY FA oo} A AA 75
4.9 APEE A 57 THAAZS O Z Q1B RN T H] e 89

4.10 5041 o]} =vt34d =4 4 d&103

4.11 w]=r Healthy people 2020914 =033 3 034 =4 st S35 106
4.12 KoGES %E}:&L% IATE oq?. isq_;%]. ....................................................................... 107
4.13 KoGES FZE 7oA 2thssy 2thsd =48 #d A7 2 e 108



SOl 8- A A DAY FEkAtg 7wk AFT
ﬂ——r’-/\]-%]%‘ \_.511'\__"—[_ Lxﬂ ‘—IH*: ]:]‘1:1 —l- ]' ] ?‘J’]'Zﬂ
I FARAALSEAY, FERAFAAAT, LAGH
= A1, A543 eovernance
FHATIH Sl 5} 3] A7+ s 4
ATF713 2014. 12. 15 - 2015. 4. 30

=
o

Joz 2011 74A oF 21w e 7|HkxAF o)

=
¥ AFEATTE VIMEANE PRI, 3 8 wkE AL

g mysRgom, s 7
7ol FolAn g, FAAE TP omics A7 G0 AYHel weh BA ol

A

S A7} AA &8 Atoly ES 9 Yrlok dthe 877 AA

74 . F FAA 72Tl BHE ARE AA el HEA 7R &)

= SAATE 4 T4 dHdAToIRe &S B ol dWlFHe oA

T2 ZdEojop 3, FIFAHOR FFHASHH AHBZ7IA Yoprlok

A, olE A fFHA AFe AT 1F FAS A ATU L

£ 7F A7 AA AFI DN AW 7

Fo Za, & Eo] HAEY AL E T4 2L HF FFTHRATEH EFE A
gt GAE 5 dojof 3

KoGES & $-8uvegt Hx d R AT 7|9 AT E dAFo|7|d A58y 4345
Aastz] YEMe A AL 3

AR bl R4 1
o] AlIF3l &THI As. 53] ZIZE FHPAHANA 23 A7 Do} REEZALE T3
AypHSo] &S 93 protocol & /N, A|EALAL a&Fe EXMS ¢33 nested

case—control study 9} case—cohort study dataset 7+=3 o]|E 7|wtsl A|gEA
protocol 7N, F& FAHAFS] 4 macro N, JEAE FHEA db i
AA S5 A gAY F7EATF ol AlFs oo AFxFHA G & A

?.

S il
HA o] 879, F v F8 TAESR] o HEAdES 9w, AT EY
azla svEsol gk SH AFFLIAE NLFOoEAN o5 HFo=E A
BAAZD F Jde AT EF0] AF3] 27HA US.
THe T3l A7 B4 AEHA A
o] 5L ATAACE 3 ol= 93 AxFm FElHo JAFAA L Y steering
committee T8t AAH 0T AFFdY M WIS supervise & F lofoF 3sf
I, ol AF9dEe FAS F WA gEAE ALE A AFFd Aol 5
" Fx el A g ojof 3t
TF2A2 2 KoGES A5 gt 8t £43 nFSd AFFAY E=s T3 v
g NCD #EE 13 287153 BAXRE Aits) Wi, o33k A9 gdAds
BHrle & e Aoz Ay Ads] yrlof gt

=
=)
ofj

o
_ﬂ
o
o




Summary

Title of Development of research proposal for KoGES for improvement
Project of public health

KoGES, Public Health Genomics, Unmet research needs,
Key Words

Study governance

. Korea Society of Project .
Institute . . Dong-Hyun Kim
Epidemiology Leader

Project
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The Korean Genome and Epidemiology Study (KoGES) is on—going

In

population—based prospective cohort study recruiting ~210,000 participants
from more than 30 regional centers scattered nationwide since 2001. There
are strong research needs to fill up the gap between omics—based basic
research and improvement of population health, translating new discoveries
into clinical and public health research. KoGES should contribute to
reducing disease burden due to major chronic diseases and to attaining
public health goal through framing research agenda for advancement of
population health.

maximize the data utilization and research activities, KoGES needs to
develop research proposals solving some critical methodological issues in
this cohort study, such as protocol development for outcome ascertainment
during long—term follow—up, construction of dataset for nested case—control
and case—cohort study design for the efficient use of biomarkers collected
in the baseline survey, development of macro program for longitudinal data
analysis, and validation studies on diet and exercise questionnaires.

addition, KoGES should also help to fund various dimension of research on
the important unmet research needs for major non—communicable diseases,
such as cancer, cardiovascular disease, diabetes mellitus, chronic kidney
disease, osteoporosis, and etc. It includes, though not exhaustive,
omics—based research advancing our basic knowledge, clinical research for
finding better diagnostic and prognostic biomarkers, and public health

research guaranteeing advancement of population health.

Since actual survey in KoGES has been done in several independent research

groups, the steering committee needs to be established in a sooner time to
harmonize the research strategies and direction and to supervise research
processes more effectively. Integrated dataset of KoGES, expecting total
number of participants approximately 210,000, needs to be available to
interested investigators as public research base for contribution to

population health in Korea.
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1. Perspectives of Public Health Genomics: What's new since Bellagio
statement ?

O FAAAFAA FNRAF T AFFAN L 2A
35}

o
T
o
e]
o
of\
=
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-
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FAAE E£33] omics A7/t 3] Aol wit FA o= uf Hr} o]5 A
ok AA 28 Aol HAS Fo yrbel gtk 857F AXZRAL & (Butler et al,
2008)

— I9 2194 EoAY, 7|2ATedA A 2 a
ste /AT E 82 T4 AATFANRY &S ¥ ol g, IdWITFHES EH/B
o2 e ATFE dAHo|oF a1, FFHOE FFHAGE HHRE/HA] Lolrtok
o g 4 S (Lenfant, 2003).

)
oX,
i)
il
i,
N
2
0%
-0,

STANDARD MODEL -
RECONSIDERED*

Clinical | //

Laboratory Research

Research —
E— = A
R\T Health

Translational e
Research %
Population
Research

\

*Lenfant NEJM 3499 2003
a8 2.1 EAF EAE

— o & Eo] BRCA £AX

} AFAIE T FALT
A &3a, ol ez g

2 8-S oA BRCA &A=}
AALY] FAdSEE A& A} st AL T2 S/AT, 28] AA A5 dA oA
Z8AFE MEste AL T3 TMATE A7IMe HFFIG] FHYE 71589



Eop AA| olge] HAbl Fosh= A I el Wik b Fol o] Aol &I
3 % 9tk Bo® oled BRCA 34 dAtel =5lo] AAl lpgehe] A v
= JFE Prkshe Aol T4 FAQATR o] YoM BRCA PAR A ek whal
£ WEY H2HQ Fohise @ £ Y YUAEY £84, WEE 52 XTI A
4= Brrshe As sk s (& 2.1).

The continuum of translation research in human genetics: types of research and examples

Translation

research phase Notation Types of research Examples

TI Discovery to candidate health Phases I and [1 clinical trials; observational Is there an association between BRCA

application studies mutations and breast cancer?

T2 Health application to evidence-based Phase [11 clinical trials; observational What is the positive predictive value

practice guidelines studies; evidence synthesis and of BRCA mutations in at-risk
guidelines development women?

T3 Practice guidelines to health practice Dissemination research; implementation What proportion of women who meet
research; diffusion research Phase IV the family history criteria are tested
clinical trials for BRCA and what are the barriers

to testing?

T4 Practice to population health impact Outcomes research (includes many Does BRCA testing in asymptomatic
disciplines); population monitoring of women reduce breast cancer
morbidity, mortality, benefits, and risks incidence or improve outcomes?

666 Genetics IN Medicine

¥ 2.1 f04 A7z B8 Al FAAT

© OIS 89 RN 475 ATAT AT §IE AT ATAEA 97 $A72S 2
Lol B oA ATATI AA AFFAAA 2
GAEOIG ATE B0 2L AF FTHATA FHE AP 24T 5 2
.

2. Systems Epidemiology beyond Genomics — overview

7} A28l A8k (Systems Epidemiology)

A" 98 (Systems Epidemiology)S 283 THF S olssl7] Y3k Alxd] HESHZ

=]

A2 ES 48 Pobol 488 AW AR dAoR st BFATY AYAT A
29 AEstel §¥9. AREBY BR2AY DA ARAS ottt AEA

o 8t 7+ (traditional epidemiology)= #&H A#AA 71A4 9 A=38H4 w7HUEFS W& &
-

A Fajgke. a8y 2ol &F AR A2 71% (high—through—put technologies) ¥#



o7 o FFoA AEILH AX AHR(FHZH 2<A(genome), FAFHTLZH W)
(epigemone), &} W3 (transcriptome), &% &S (proteome), HAFE (metabolome), W Al
T (microbiome))oll that & FJHE Aikstar a1 A A"l HEe o] g FEE& <
THE A 93t Aol Fsted dH DA Hejde o] AETH 7S olsfstr] g
M2 2 A=A (Hu, 2011; Bitash et al, 2010; Lund et al, 2008; Haring et al,
2012).

U 2 A o SE S 9% R
HlolevlA = AW 1 FLS AEsHr] 913 A8 ulo] @ vlA (screening biomarkers), &
HE Ats 93k 2w vlo] @ ulA (Diagnostic biomarkers), X &9 3t ¥8¢L H1E &}

w7 (prognostic biomarkers)E WFo] & 4 3L, 710 7|9k 3 &£ H n}

L = 3
ASE o848 ATEL ABRATON} FuHL dF FRYL 2 ANHAE ReAA

\

gk o8 F£F9 nlo]Q A EQ §-A A (gemone), AAMA| (transcriptome), T8 A (proteome),
A} (metabolome) A HE 5315t 714 0] §l= 4 (hypothesis free analysis)S A 33kt
A AF7HA GEA AR @ AWEA VA" o] ted A,

Herder 52 W= AXdddse] AWy d38s FFA717] A H-3g
Hio] @ viAE tha- o] Qs+
rare variants, copy—number variants, epigenetic modification, telemere lengthS X33t

ZA A (genome), 4], mRNA, miRNA HAA}A] (transcriptome), A A, 23 A7 g J A

(Herder,2011). A A, single—nucleotide polymorphisms,

peptides, proteins, glycoproteinsS X33 DA A (proteome), YA, lipids, sugars,
nuclotides, organic acids, amino acidsZ ¥3%}3+ thAFA| (metabolome), THA A, 23] A YA
24 uA=Z 3, &5, AR, A9 FAAW, aotic plaque burden, aortic plaque
phenotype(calcification &), ankle—brachial index, intima—media thickness(arterial structure),
flow—mediated dialatation, radial tonometry, microvascular reactivity(arterial function),
electrocardiogram phenotype, A4, ALHFA=S =F @A HAA, 585 T T

4 Fr18sE, AW s, "ol HE oL FRE AN AE.

oh TR o AL A, AR A Al g

T Ue. A FEY g4 AETE FEF 88 Wi dFFHESs it e=E g
AFolA AE&sted AgHA. AFFHAGES dFeE g ABee TRIHAAN FE&
mononuclear cellsE ©]&& 4 A5, AAAGFE Y vlo] eutAYE ¢ il A <} X sHA]=
gom MTANE e did s AT 4 Qe g £4 Tl A= AL ofyH <l
THES HFo 2 3 7184 otA7A= AgHA oA dFolu Akstd 2Eg 25 vy
ste ©ElAl 5 wEidol 40 wet FAES vEo 24T 7 Us. AESES oY
22 &4 AEAS B AFFAGE WFoE g AFolA HEFEIe s @A



A& A d<=

AHAEE e G A7 AR APEHIJS B AFH dFe FolE F 3l

= 20133 6¥€  &A 37,0007 oS uArEZHel <l

(http://www.hmdb.ca, accessed June 2013). thAFA] & T+ FE o BAZ ) Eo)
J

o)

AR
& ol 54 Agoll} 54 49 ZYEN 54 54L nHeA Fe ZYPEL ol
st Aoyt EAS FEHE F e SA4S HAE 7IE P HE2E AT
e} KR
2=

multi—omic datag ©]&3% AFFG Ao B 74 APz E4sta FA A
EAAE A7NH F4 77 T A AFHAA SAHE didAA 25 Aikele Ao 7

oA A7 AA =M AtH.

5. Adl et ghd A

Al 2~E A8ty wkAdA3e oH(Lund, 2008, 18 (Thongboonkerd, 2005), Bx=r< £33 1
A EH(Wang et al,, 2011)7 A E#A3H(Herder et al, 2011; Wheelock, 2009) A & & <]
£ Zol E 5 AAS
7h S Al 2E st

ZYPYIAAFIAZE F3 7| T B4 T FAE o8t T E W -tz
T AT AA %"‘:L /‘ﬂﬂr branched chain amino acids(BCAAs), 53] olZ

3 Qgguel 24U W Fuwel ol 1ntx EopAA o
7

=
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5} 8 2 4
Be. 4Fe 0Id 4ros TAHY A ovl duA gt AR o %S oA ¥
Se 9ed 94 e HREE £3F. EF AN WA wole weex o] e

FFATFe A" 98rE Ho Jo] JpF o)A Eokz mHEHT S (Keusch,
2006). ol AYArev FAA T A A DA ojH FHEE BA3}r] B EA(Go et
al.,, 2003)(1¥ 2.2). 7} @AIZF Al=¥ldE & JE AL Ve BHE



Regulation by Diet Gene Expression Process | Functional Genomic

Genomics (Gene or
T 7 Promoter Sequences
ription, RINA -

i - and Polymorphisms) B
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U Transcriptomics 0
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Cell Metabolites el 2
o |0 ] - Bioassays S
* %
———— Individual Health | Physiome
¥ |
I Population I Populome

a9 2.2 YA 23 AT} Al2"HE [Go, 2003, J Nutr 133:3830S]
1. W 98 A7) Ag TbsA

o ARty Ha W AL 99 AYSFY da
AN AN LB E(KoGES)S F84 A2ol tate] Axdeiste Agarta dalo
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HR
-poultry(>1serving/wk):
0.78(0.60,1.01)
-Legumes(>1serving/day):
0.69(0.52,0.91)

I Baik et | Ansan traditional - . . -Carbonatedsoftdrink(>1serving/
Diet | Food | al, 2013, | and Cohort | 0264694 | factors, dietary | VD prediction | Dietcontaining full model 110y} 36(1.06,1.75)
EJCN Ansung factors : -Greentea(>1serving/week):
0.72(0.57,0.92)
Diet-containingfullmodel
-RelativelDI:53%(P<0.001)
-NRI:0.14,P<0.001)
Exercise
-leftventricularmassindex,mitralE
/Aratio,E/Earatio, TDIEavelocity,
Juri Park association CCA-IMT,brachial-anklePWV(P A
et al, 2011, Cross-s | 1540/1260 | BMI and Cardiovascular -unhealthy overweight vs. <0.001) :giusggagn rf;re a%el,{P
Obesity J Ansan ectiona 71280 MetS structure and healthy normal weight -CCA-IMTandbrachialankle medication for HTN
Hypertensio 1 component function -obesegroups vs. healthy PWVvalues(NS) and DMO 0
n overweight butleft-ventricularmass
indexandTDIEavelocity(P<0.001
)
Biomark
ers
case=313 MetS -DMOR=4.244(1.693-10.640),P
DM/ Sunghwan Nested | withCVD components =0.002
Diseases MetS Suh et al, Ansung | case-co | control=3 LDLp article CVD case vs. control -LDLparticlesizeandthenumberof
2013, J DI ntrol 13freeofC size pDM metabolicsyndromecomponentsd
VD > idnotdiffersignificantly
age,sex,bodymassindex,
_TDI Eavelocit LAI MetS heartrate,alco
LAI ! hol
Nan Hee . . (liverattenuationindex)3=0.078,p consumptioncurrentsm
" Kim et al, Cross-s | |egc 713, non-alcoholicfat | Cardiovascular the presence of <0001, oking,high-sensitivityC-
etS 2014. BMJ Ansan ectiona | 773 tyliverdisease structure and NAFLD,MetS,neither or MetSB=—0.078,p=0.001 reactiveprotein,antihype
Heart 1 (NAFLD),MetS | function both. baPWV P rtensive
LAIR=—0.082p,<0.001 medications,antidiabetic
MetSB=0 100 p,<0 001 medications, lipid-loweri
S ngdrugsandfamilyhistor
yofCVD.
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Smo Eom, | CAVAS | Cross- | 824/354/ | health-related hypertens | nonvs.ex-vs.current- | -smoking
king Ji-Sook | Geums | sectio | 470 | factors and ion smoking et OR=LT4(1.38~4.77)(p<0.001)
et ol | nal biomarkers -alcoholdrinking current,OR=1.34(0.80~2.24)(NS)
2008, frequency(Q4vs.Ql)a | -alcoholdrinking(NS)
KIN¥ ndamount(T3vs.T1) | frequency;0R=4.35(1.96~10.59)(p<0.001)
amount,3.31(1.50~7.31)(p<0.01)
regularvs.imegular | -exercise(NS)
CXerCise -BMI(T3vs.T1)OR=1.44(0.79~2.62)(NS)
dichotomous
BMLDM(T3vs.T1) | -BF%OR=1.49(104~2.14)(p<0.03)
-WCOR=1.96(1.31~2.92)(p<0.01)
dichotomous -WHROR=1.70(1.14~2.32)(p<0.01)
BFY%, WC,WHR,fotalp | -totalproteinOR=2.46(1.26~4.80)(p>0.01)
rotein,albumin,Glu-pp | -albuminOR=3.37(1.80~6.33)p<0.001)
120,TCHDL-C,LDL- | -Ghu-ppl200R=3.00(LL1~8.13)(p<0.05)
C -DMOR=5.002.28~10.98)(P<0.001)
-TCHDL-CLDL-C(NS)
Jinyoun | Ansan | Cohort | 5889/28 | BMI,  smoking, | Incidence | -BMI(Q4vs.Ql) Mmen,women adjusted for age, sex,
g Kim | and 023087 | alcohol ~intake, | rate  of | -smoking(currentvs.no | -BMLOR=19 (2 ) 3(16-33) fotal cholesterol,
¢t al, | Ansung exercise* hypertens | ) -smoking; OR-| 1(08-13),140.7-26) smoking, drinking alcohol
2000, ion -alcoholintake(>10g/d | -alcoholintake:0R=11(0.8-1.4),1.3(09-20) exercise, diabetes,
JH#* ayvs.no) cxercise:OR=1.1(0.8-1.4),1.3(09-20) and baseling blood
-Cxereise(yesvs.0) pressure or body mass
index
Drin ¥
king
k%

Diet | Fruits M 1| CAVAS | Cross- | 628324 | dietary ~ sodium, | b 100 d s’ -Fruits and non-pickledvegetables: adjusted for age,
and|Kyung| MdCoh |sectio |43/3840 | potassium, ~fruits, | pressure DBP;79.0mmHgys $1.2mmHg Pfortrend=0.0040 education, farmer,
Veget | Kim et ot |nal and  vegetables -Fruitsonly:DBP;79.4mmHgys.80 ImmHg Portrend=0.043 | married, smoking, regular
ables, |a | | infake 0 exercise, and intake of
Nutri| 2014, NaK ratio: | energy, protein, fiber,
ents|NRP DBP;80. TmmHgys. 79, ommHg Pfortrend=0.019%ndSBP; | | and caleium etc
(Na, 25.9mmHgys.1 23 8mmHg
K) -Sodium:DBP;30.mmHgys. 78, 8mmHg, Plortrend=0.0079

“Kimches:DBP;80.9mmHgys. 78 2mmHg Plortrend=0.0003
-Amongwomen theserelationswerenotfound.
Exer ¥
cise
k%

Obe *

sity

Bio| adipo |DongH | CAVAS | Cross- | 1553/58 | serum adiponectin | hypertens sl -onobese adjusting for age,

mar | nectin [ yuk | Wonju | sectio | 4969 | levels (byobesity) | ion OR=1.99(1.03-3.86 mmen baseline SBP&DBP,

kers | level [Jmg fand | nal OR=0.85(0.48-1.5)inwomen fasing Gl, TG, hs-CRP,
etal, | Pyengeh -Qbese smoking, regular exercise,
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adusted for age, familty history of
o b ]t?lt\d,trturlal orkurban area, WC, blodl31/1
: < s at, total pack year, exercise, alcoho
Sﬁ(g)k Cho ¢t al, gzﬂ?{ Cobort ﬁgi“ . zggflge DM incidence 4mvs.1t RR=24(148-393) drinking, income, edu. Model3 further
2009, CE | 1S y : adjused for WBC, HDL-C, TG,
ALT, hs-CRP, SBP, HOMA-R,
HOMA-beta.
Drink
ing
Diet
Duong THRWHR
Obesi Due Ansan, Coss | g0y anthropomer b ORLILATS A0 32 adjusting for age, smoking, alcohol
y Pham et A | S50 | 1) cindices Typel DM [ 4wl T7)inmen o0, sudv cent
20, | " OR=34(.18:531)/231(148-3. | COSUIPHOR, SUCY cenier
DRCP ()inwomen
- . GGT
Jsthem Cross DM-fasting OR=13(10-L.TjimenandOR=23(1. | o -
L R P 13436/582 | GGT lewel, il . T 2| adusted for age, smoking, alcohol
?11,’1\/%1(,)29’ l Il | WR (>126mg/dL) WHRinhigh-nomalGGT ke, WER
-OR=L.6inmenandOR=8 Jinwomen
v S i | 25 Db s
- < , e | 0% had highest | Ale25.6% of DM, living in urban area, HTN,
a]ii?elrl; IC{AI Etelehm g:ﬂ?{g Cohort | 10038 E?cnoglobm g}l\g zegi%‘gg sum of RR=24(1.98-2.93 immen smoking, and alcohol consumption,
2011’ 0 P sensitvity and | -RR=3.1(2.46-381)inwomen | TG, HDL-C, HOMA-IR, HOMA-f,
’ specificity. hsCRP.
Hye Eu fotal
[ P ecgggf]; 134998 | bioogial | - A GGTOR=220(1.26:38)
010, | 5 markers ' -hs-CRP:OR=1.73(1.04-2.86)
TPMP HOMAR:OR=6.52(3.77-11.28)
-type2DM
| Jang Yei OR=0.48(0.29-0.79)inmen
Adip | Cross-s glucose <
Shin et | CAVAS | . —— : LI OR=040(0.24-0.66)inwomen -
?émt 200, | Wonj 1ectlona 3508 adiponectin {neta;boll)sl\l? 4yl inpeedglmesbilsn age, waist, HOMA-IR, TG, HDL
BHS x OR=031(0.35-075)inmen
OR=0.56(0.41-0.77)mwomen
T éﬁcgrsil ‘ adjusing for age, BMI, SBP, family
ALT | Cho et al, Ausm, Cobort | 10038 [ ALT level | tolerance test, 4mvs.1St RRi2.2(1.28-3.73)mmen hlstopy o D smoking, aloko
W0 Ansung HOMAR RR=1.97(1.03-3.77)inwomen | exercise, fasting  Glu, TG, HDL-C,
’ HOMAD : HOMA-IR, hsCRP.
GOT | *
Sun Ha | Ansan
Cross-s
é%el(it i %Iﬂldang 1ectiona Adiponectin GWAS
AHG | -w
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Ansan 1y
Nobutaka 65 m artery Japanese/Korean
Hirooka | and Basic | Cross- BTE -— calcific — LAC(score210); adjusting for age, BML, SBP, HDL-C,
Smoking eal, | Residents' | sectio st | s n%okin ation higher v OR=29(p<0.05)/1.3(NS) LDL-C, fasting Ghu, alcohol
N3 |Regster | nal 30p2 Korean £ | g ' -AC(score2 100): consumption
JECH | Kusatsu, aortic OR=0.4(p<0.03)3.6(p<0.05)
Shigain Japan calcific
ation
Never-drinkers,
MK (o ookl baPW | Formerdrinkers,A | -baPWV i men:
Dtk Kim et | CAVAS Moo et 553921213 p— looholconsumptio | pfortrend<0.0001 B factors, BG factors, Glu factors,
¢ al, 2014, | hort | 418 COISUTRE | cad [ -CCA-IMTinmen; lipid factors
\MCD m O TMD | 04515303090, | plotend=00208(<65yr)00156(2651)
290(gd)
831 (on Korean/whites/JapaneseAmericans
men)/26y6 -meanEPAandDHAlevels;
white Marine 3 groups b L1 bnd 4440 ndl 111 D adjusted for age, SBP, heart rate
i N e ey ) BAL sk, sob iy,
D 3 Sekikawa, (085 | AMCHCARST | 1) T8l e | ACC, ROKCHS, BothEPAandDHAweresignificantlyhigherin » SHIoking, atolo: ik,
et Ansan sectio | 299 acids; Whites and : medication for BP, LDL-C, HDL-C,
o[ nal | Koreans' | EPA and SlPW Japanese KomanshanihenerdgompP<.01) TG, DM, Glu, medication for DM and
AH 0 el Aglm ombinesemEPASDHAWIACPWV ) | ™
[ ~0.132(0.02)/0.044(047)-0025(0.66) P
A&ericans EPAandDHArepectively(p):
=0,149(0.008)and—0.087(0.11)forkorean
Sy h adjusted f(;]; elllge, alcohol intaki in
bt | v o |0 [ songs B | o o | OIS Smncqmidyie zmcﬁmgmﬁfZ?ug?gﬁ%? o
l | hmg hot st 416 molar | PWV Yl me 265y0R=1 Y1 24,57 carotin%vitE aﬁdd nmen; for ,otein
01, ml : OR=1.21{0.90-1.63imwomen ) » 00 RO,
pLOS Tatio fat carbphydrate, beta carotene, vit E
and C in women
adjusted for age and sex, edv, alcohol
}{]?]Ogn Ol — %tﬁpz ol infake, smoking, regular exercise, WC,
om0 | MO 7 e S0 | R0 90 St 08, | D SR OB B
010, nal intake | or21.) 34016-0-70)(2 1.0mm) C fola%e (iietary i
BN fm cholesterol.
frequenc < <
, of (}neaty mme_atconsumptlon,‘ adjusting for age, total energy intake,
food |0 Min Cross- or red “OR-L300 6 ome, WC, SB, DBP, TG, HDL-C, fastin
Oh et al, | CAVAS Kang | * ° | 2374193314 M | o o OR=1.67(0.88-3.17)inwomen » oD%, BB, 10, KL, TSg
(mea 0 o Kad |0 L ma | $ysl T —— Glu, regular * exercise, cureent drinker,
fs) ’ nal consumpt N iy current smoken(men),
TP ion with ORL070 76345 men menopause(women)
v OR=191 in women (093 - 3% P
&N
Exercise
Obesity YM  |Twnand | Cross- | 706253453 | adipositya | cIMT | geneticcorrelation | -Po=0.32+0).Ilinmen adjusting for age, DM, HTN,
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g -BMlandCCA-IM | -Po=0.3540.! linmen . .
ong ¢t | et ndanthrop I 203040, Binmen srlnokmg,lqlclohol USe, exerce,
al, 2011, | family study ul ometricm BMlandCALM -inwofnentﬁerewerenolonger high-sensitivity C-teactive  protein,
EICN eastures L L : HDL-C, LDL-C, TG
T significantafteradjustingforthecovarates.
-WCandICA-IMT
adjusted for age, heartrate, systolic
SH - blood pressure, total cholesterol,
- Cross- Apnea-hy triglyceride, high-density lipoprotein
Kin ¢ Ansan sectio 138 only popnea L OR= 177 (6.01-524) cholesterol,
al, 2010, | |men 1B yealeifi | obesity fistinablondalucose. hisor of sk
\CD 1 an oo astingbloodglucose, histry of smoking
alcohol drinking, and apnea hypopnea
index, BML.
Adp {}golja CAVAS Wonj | Cross- Serumadi awicd for g, WC, mokng
Biomarke | ot | 02" | T J el 1033/454/57 et |00 |3l OR=0.42(0.25-0.72)formen history (and menopause status in
5| inlev | o 9 P ' OR=0.47(0.29-0.75forwomen women), LDL-C, HDL-C, TG, SBP,
PLOS | Pyengchang | nal evels
els R
ONE
Ji Suk -baPWV . "
. ] _ - Adjusted for age, alcohol drinking,
U | 3 s o | | 56001675 | s | o | penionis E:%%%%?’pf%%g?”“dme“ slonendr o e, by mas
acid | aterose hort o A0 acid level Voo normal i ek indextriglyceride, total energy, total fat,
s 10 asuiiton vitamin C intake, and coffee  inake.
| St | cavs kg |0 | s Mn | e s | OReLSS(L0622mvonen asingfregs B menogese vomen,
: M et hsCRP $sl e SBP fotalHDL-Cratio, TG, fasing Glu smok
RP {2009, | wha Island || ax OR=1.05(0.69-1.62)inmen oaloohol :
PP 1ia ingalcoholconsumption
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Smo
king
Inkyung
Baik and 38351
: | Ansan, alcohol heavy  (>30g/d) vs. non )
AICN
CAVAS
Won
Mi Young i’yeongc
Lee ¢t al, | hang, 40890n | alcohol mtake b _ ) adjusted by BMI, total calorie intake,
010, | Gangreu 3 ymen | amount et} | 4wl 013 (LI smoking, and physicalactiviy.
DRCP | ng
Gemsan
and
Naj
dietarypattern-
(1)ahealthydietarypat
ternavarietyoffoodss B adjusting for age, sex, income
-factorscoresonlyforthehealthy ; ST
' Inkyung Asan uzgabslg Si]e’:fjefggd’ﬁ -ahealthyvs.anunhealthydietpa | dietarypatternwereinverselyas pctcail(patlon, ;dlu catl(;ni\/l%rl%oll:mg, /glcohglm
Die | Fuod | Bk et al, 'y o | Gaor | 551/ | SR LE R M e soctieSprabe | 70 MR E
2013, NRP : AU S -5 vs. mhealthydietscores | fortrend<(.05) getyes, quatis of energe M
roducts,andgrains - quintiles of food groups or food tem on
()janushealthydietar TRAT0547) the table
ypattern:alimitednum
beroffooditeMetS.
adjusted for age, educational level,
Kiang ' smoking stafus, exercise, glycemic load,
4 1085- s § and - intakes of energy, protein, fa,
Ca é((;]lnzet i gzﬁﬁ’ seetio igﬁ{gg calim ke | M | 31" 8;8228%82?;2%&% cholesterol, and fiber for men and for age,
AJCIiJ ¢l ST educational level, exercise, glycemic load,
and intakes of energy, protein, fat,
cholesterol, and fiber for women
adjusted for age, BML, and mantal stafus;
educatiqn level, smqking status,lincome,
hkyung ‘ ‘ o occupation, alcohol intake, physicel
BBk o | Amn SCercot?(s) W) E_lshandndFattyAmd s -eatmgkﬁshdaﬂyvs.lessthanonc OR300 )ormen zgtzny,f(ll)aﬂy intake Otf enerfgy, dfat, ‘;md
JADA g Tequency -amountofn-3PUFA1(thvs. st dairy products, and sweetened  carbonsted
beverage, use of multivitamin supplements,
baseline report of 2 physician diagnosis
of diabetes or hypertension
Exer
cise
Obes Inkyung | Ansan, | Cross- | 350452 | interaction ~beween Mt Largewaist,<2kgmlvs.229 | -RO=5.0703.25,791) adjusted for age, sex, income, occupation,
ity Baik et al, | Ansung | sectio | %48% | the FTO 159939609 kg/m? -RO=5.103.128.34) educational level, smoking, alcohol intake,
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2012, NRP

nal

polymorphism, body
mass index, and

Highbloodpressure<29kg/m’

physical activity, total energy infake,
energy-adjusted mtake of carbohydrate or

ifocle- >
?ﬁfgge i n2lkgh fot, and study site
- Bo Mi-— | CAVAS Cross- serum Il association  between Serum
o vip (St Koo iy |80 S ot |1 |50 DlghL) i | B=0002g01 ading fo g5, v, BM, smokng
al, 2014, | ha ul J483 D loiels Rests LowTrnsforned HOMAIR stafus, alcohol intake, regular excersise
S ™M [sland el
i CAVAS.

Jang-Young | Wonju W40 | e adinoneet i OR=0.25(0. 140471 adjusted for age, baseline BMI, LDL-C,
nectin | Kim et al, | and Cohort ponetn MetS {4l R_ L1 7)mmen smoking, regular exercise, baseline hs-CRP,
" 203,00 | Pyeneha 11213 | levels OR=0.45(0.28-0.74)inwomen HOMAR, ol BV

ng
OR=2.26(1.02-4.97)inmen
b CAVAS OR=1.89(0.62-5.83)mpremen- | adjusting for ~age, HOMA-R, hsCR®,
¥ Womu | Cross- ¥ opausal adiponectin,
ﬁerrm 5002%165 and | sectio ?46354{431 Sg%ﬁ;ﬁ;ﬂ MetS 3thvs.lSI women leptin, and ALT levels, exercise, alcohol
a Pyengeh | nal OR=2.35(1.07-6.07)inpost-me | consumption, and
ang nopausal smoking status
women
OR=3.86(2.22-6.72)formenan
d2.13(1.43-3.18 forwomenin
Lepti |+ CAVAS L/Aratio . L .

Inta : - y adjusted for age, smoking history, L/Aratio
211 i Yoon ¢f ﬁémju Scergtf(s) 3388/15 | The ratio of sem VeS| d03R 3_85(2293(9343127%?0%%11@?;1] or HOMA-IR, BMI, hsCRP, regular
o al, 2011, Pengh | 321856 | leptin to adiponectin ' H(.)MA:IR ' exercisel, alcohol drinking, menopausal
nectin A ang PloinersconofL Aronith | S (n vomen,

HOMA-IR;(0.1085formen,0.61
6 Tforwomen
CAVAS. '
Adpo | SangBack | Womu | LI0SS- wa | ) R 417103 401 adusted for age, HOMA-R, md CRP,
il é((;)l}betﬂsll., ia’r;ingcha IS]ZEHO 093005 adiponectin levels | MetS 4 8R4:82§1:39-3:40;&32;% zilé)kn%gG Ihlstory (pack years), LDL cholesterol,
level 1§

S. Lim et Cross- : :
gSCR al, 2005, ﬁiﬁg’g seitio 1?/7531/23 1Cevr:f e PRI g [5hs1 OR=172(1.47-2.00) adjusted for age, sex, BML, and smoking

DRCP n

Hye Min - -

Albu | Cho et o, CGAX]‘ghS s 3189/11 | Serum albumin Ve | 41" 1?1511_221531 %961 (1t224{é4) . adjustingforage;smokingstatusalcohol

min %1% 0 8972000 | level 151) in women consumption,andphysicalactivity

v [ Lo | L OR267 (L60446) i ?ﬂ“ﬁ;ﬁgsmokmg, dohol e, body

il 2012’ _Gangh | CS D10 | fvel MetS | 4vs men and 2,14 (1.50-3.05) in | mass index, totalcholesterol, HbAL,
AL women albumin, y-glutamy! transferase,blood urea

nitrogen, and logC-teactive profein.

_24_




- F7RARAFH Bad 2AZE AT F e 1A g
" A% 27434 28-S 7FestA dHE KoGES A2 71wk £44 d3HAe =&

O ol 9fall ME7F MENH &85 53 Ui A5 E dA77]9 7|9t g5

- 293 A7HAA =E2L 93 EopE AE7F J network T3
— FAH AFALA A HHE AT =Y Fx vt

KoGES IS E A4t unmet research needs& E=%3t1 &3}

=
[ =] - _ - -
g, 24 — =9 unmet research needs & Q1 F-A A A stxA}
' MY ZZE AR E E8&3o AirEo] 7hest ok
ES

I B AEHA 5253} ota A7HA 718 2 A ek 2]

unmet needs E% * ‘14d% 9¥ dA FZFTE FJ AE % =27} 23 AELES
i &3t RAAR FT& A A ¢ e FAH dAE
T EF
TEE Xl‘E %% — IS E X]'E I :&1—/‘433]..2. _ﬂt_ﬂ- }\1]‘:‘7]@ X]-E 339
7&!31_5%0' 7}%6{-_} I E = 0 = 0 = ! pal T = = 0
ol PotE| 7|2 E20) we} AEstd A7 FHRA 258 2w A4
2 TR A



3]

;S.O
=3

gl
B
0
of
N
_

o

o

24

A A

=1
=

A% A7 =2

e
=

A7



r

!

5l
K0
oy

)

KO

LT

) Y

A3

=

=

13 @73 AA 75 R A5EEA S

A A

B

B A ARFAAZEZE(KoGES) 7} 2l

A3

NE F4 gde] Beoly,

T

el

o]

=

R

2%

i
=

AA7L

=

CmEA FE I 23 AR
15|

o )

=
=

o] 2w}

1

o]
yal

%

) o

[

7] $

[e)
I} wpol vt iyt AdddAY KoGES o &8%=71 =2A

= O
oL
[€)
HEE

G5 %7 Azgo] weal nhEE o} 3,
I

H AR A

=

31;_]_,

=]

a9
8 el Ty

Y

st

KoGES ZA5 & &=

AAE F
=
U A

e

I 2 7kA g9 A8 B

AAZEN 7|9 ME, AEAL

o

]

Nlo

0

B KoGES #5 &&

=
o

3
B GBAL 23 ol

=

=

=13
=

Al

z
Z

KoGES %

=

=
Mg A4, 2ga niol2vhA

A

SRS

=
3, 2

2
T

N

B wholntA 23 G



ALY Ede THA A5 L=

kRt QA
[UE Wy
A 4
2kt A 28 2d gl EREER AHEEY
> He 2 e g HE e e

h 4

A 4
Hho| 201 i
HFO| 201 Mo RasE HE0| 20} -
3 2g A7

o dsT 4

(D). FHZAAE 24 dataset 753 FHAAZEY THE ALHA

7h. Aui73
o 32 FAA AT EAY (Korean Genome and Epidemiology Study, KoGES)
e Bl T 78 43 A dFS vAe 4 2 3 acls #9E]
200158 40-694 Lduk A7AGS ez 14, Agdsd dZ2A 3 H4A
gated Astats g AAAEE TSI APSE J|HhRAL A oF 209H9 9] AR

=348

L flo

i o

A 53 FHZAAA $2F AT AT oF 50%0H =4,

o G- TFEA
= HEEg4R FEHD U

|
s

AL FAAGSIESE A57F INEEA g dFAEC] #4s AL AE

E FAARY B4 Mt FHol Add® BT

Aol # FZAA3F (longitudinal data)el tisiA= o

g3le AANA FHAE A wh @ Al )
s

& Y
lo,
re
-
N
il

(o}

TN



T
2
QJ
£
Jo

N,
__>|“l‘4‘
18

ol

K
fol
|m
Y

fu

il
o
o
%

i)

o

e

fo

oX,

-l \

ox

o

o

olX

e

4>

0

dlo

(). AT %3

o FHARANGFIIE AR FAH BAL 9% vhA z2aY A
(2h. Tl 7% 4%

o WA FWAME I FRF REEATS U BA pE P At o)
ol ATy gle BA Z2ad 2 stelsekle gs. ARSI BAAE AR

2 BFST AHOoE AR 4P met FA FHol 1YW A

o W= F UTE ZIE AFHAAME MEA LI ES] 547 AR HAd gx
g FAEY Z2OYS ATsa s FAAERY &8 AW ot A7 AaE
o] AAAEE AT AMA SAT wgse] A4 ATFAR ATE Ao FAsta
o] o

A=

o A/ERAbE e dAFdEe] BHS AT FAZERIYE MEstd AT7AEY] &85
Eelelal, RE AT 2FdE "HolM AlRete BAZEaYS o] &3 FEAd T
7] Aol SAHS] HSE e AaHe 2G5 SdEA FARNE AT R/
g H2gste =98 7ol =



HARVARD
4 TH.CHAN

Powerful ideas for a healthier world

SCHOOL OF PUBLIC HEALTH Ato Z Index
People - Calendar - myHarvardChan - Email - Newsletters yR

Donna Spiegelman
Home > Donna Spiegelman > Software
Home
Curriculum Vitae S o ﬁ:W are
Software H o in] i
betacomp.f Software For Downloading
Setontrastiest The development of the software provided here has been supported by the following grants: NIH
ES009411, CA050597, CA081345, and CA055075.
%blinplus
ge.intf Here are some of the people who develop and maintain this software, analyze the data, and design the
Sgimeurvg studies, on the occasion of the celebration of 16 years of working with Ellen Hertzmark.
ge trend v2
| x| Everyone_sm jpg {everyone_sm,jpg) x| DonnaEllenSam_sm,jpg (donnaellensam_sm,jpg)
ssicc '
%intzway
%kmplotg
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The SAS S“StBLINPLUS Macro

Roger Logan and Donna Spicgelman

April 10, 2012

Abstract

The macre Y“%hlinplus corrects for measurement error in one or more model co-
variates logistic resression coefficients. their standard errors. and odds ratios and 95%
confidence intervals for a biologically meaningful difference specified by the user (the

: 2 (PROC PHREG) and linear
regression models (PROC REG) can also be corrected. A wvalidation study is required
to empirically characterize the measurement error model. Options are given for main
study fexternal validation study designs, and main study//internal validation study de-
signs (Spicgelman, Carrel, Kipnis; 2001). Technical details are given in Rosner ot al.
(1939), Rosner ot al. {(1990), and Spiegelman ot all (1997

Keywords: SAS, macro, measurement error
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Annails of Internal Medicine ARTICLE

Alcohol Consumption and Risk for Coronary Heart Disease among Men
with Hypertension

Joline W.J. Beulens, MSc; Eric B. Rimm, ScD; Alberto Ascherio, MD, DiPH; Donna Spiegelman, ScD; Henk F.J. Hendriks, PhD; and

Kenneth J. Mukamal, MD, MPH

Background: Heavy alcohol consumption increases risk for hyper-
tension, which is in itself a strong risk factor for cardiowvascular
disease (CWVD). However, data on the association between alcohol
consumption and CVD ameong individuals with hypertension are
scarce.

Objective: To assess whether alcohol consumption is inversely as-
sociated with CVD among men with hypertension.

Design: Prospective cohort study.
Setting: United States.

Participants: 11 711 men with hypertension from the Health Pro-
fessionals Follow-Up Study.

Measurements: Aloohol consumption was assessed every 4 years
by using a food-frequency questionnaire. Inddent cases of nonfatal
myocardial infarction (MDD, fatal coronary heart disease, and stroke
were documented from 1986 to 2002

Results: During follow-up, 653 patients with M1 were docu-
mented. Compared with patients abstaining from alcohol, the haz-
ard ratio for participants with MI consuming 0.1 to 4.9 grams of
akohol per day was 1.09 (95% Cl, 0.86 to 1.37) consuming 5 to
9.9 grams of alcohol per day was 0.81 (Cl, 0.60 to 1.08 g/d);
consuming 10 to 14.9 grams of alcohol per day was 0.68 (Cl, 0.51

to 0.91 g/d); consuming 15 to 29.9 grams of alcohol per day was
0.72 (Cl, 0.54 to 0.97 g/d) consuming 30 to 49.9 grams of alcohol
per day was D.67 (Cl, 0.48 to 0.94 gfd); and consuming 50 or
more grams of alcohol per day was 0.41 (Cl. 0.22 to 0.77 g/d)
(P = 0.001 for trend). Assodations were similar for fatal and non-
fatal M. Alcohol consumption was not associated with total death
or death due to CVD. Risks for total and ischemic stroke for
patients consuming 10 to 29.9 g of alcohol per day were 1.40 (Cl,
0.93 to 2.12) and 1.55 (Cl, 0.90 to 2.68) compared with that of
abstainers. When corrected for measurement error in akohol con-
sumption, dietary variables, and body mass index, the hazard ratio
for participants with Ml per 12.5 grams per day increment of
alcohol intake was 068 (Cl, 0.46 to 1.00).

Limitations: Hypertension, alcohol consumption, and CWVD risk fac-
tors were assessed by self-report. Available data used to comrect for
measurement error were primarily restricted to dietary variables.

Conclusions: In this population of men with hypertension, mod-
erate alcohol consumption was associated with a decreased risk for
Ml but not with risks for total death or death due to CWD. As in
the general population, men with hypertension who drink maoder-
ately and safely may not need to change their drinking habits_

Aswy Wntern Aded. 2007146 10-19.
For author affiliations, see end of text
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“We applied regression calibration for the case of multiple covariates measured with error

according to Rosner and colleagues (30,31) by using a publicly available SAS macro (32).
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(3). 7Y FAAISEATAAN YA ES E&4 o]&S A% A7AHA 2 dataset 7

o AFH FZEATE DY oF, NAZAGANA Eadle] e YuFYL
Fob el AH AFAel W@ AnH e o) AT
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Zrd Sl
ol 9% ¥ ge, BAst dxTe) AdH F4o A Au WE
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o olgko] WA Aol AiE AZTE ATARS 4L F2IH HFRT
A B ES HwsteE A9 E = (incidence rate ratio)E T8t EA Z =2 g oly}
E4 AW ae] #AdAY A7 AlFstsiA H. old dAES FHL AJE
749 Aolds 13ty 2T v EFZ T person—time

|
experience THS 247 BEZ sl 3tA 4.

o a#Y o]y MFHA HEES SHA HUE ZE2ERAIG AN A Fe ZTE U)dA}
E5o gl FdW < (covariate) ol tist JRE FH3loF & 53] F FZ Q0]

AAARLD 45, A4 Z2E 7L 25l ths] 17k HARE sioF daA,

nested case—control design ¥ case—cohort design & ©|-&3F 7|¥ o] 7litE o]
g5 93

(). ZEYW SA-ExT+ A9 case—cohort AT

o Nested case—constrol study & 7IAZALE 53 44" ZTE AL At
FA AN A A (case) 7 FA = Al tiZ2T (control) S TA AA =
RO, o] W hEaS S HAAH7EA] Aol SR k2 F oA FALE
AR 3= Aol th(incidence density sampling). 2 time at risk (FAFZAAH
AHYAAYAE ] 717D E A7 g2Tdes ZFAV|FoZA, g2FdddA] vEa S
Bl ZZ 7o) Hl(ratio. By ¢ BO)7F A2 HAA ZIE FJoro Ao HEZ ko]
person—time thHE] ZZ ] person—time BI(PT; : PTo)S hET & YA (2
4.4). A 7|4 3 Odds ratio 2 A ZSE t)d Aol A4 3t incidence

rate ratio® FAE = AA Hr}
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Z23 (F) Ay B, (PT)) Odds ratio = 1
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HZ 2 (Eo) Ao Bo (PTo)
¥ 4.1 Nested case—control studyolA] #HEE A 7T FF
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Odds Ai / Bi Ar [ [(Bi/PT1)PTi] Ar [ (r+PTH) A/ PTy Risk
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B E 2ol dFHANEZALE (Food Frequency Questionnaire, ©]3} FFQ)
STEE W ZIES A5 27HA Yol dFHHNEZRAIRE ]85t EAMH
AF. o] BAMEE 19989 INAGIFRA T THE EAY FE AFske 404 o
d219] 24X 7F IAAEE o] &3] 177] Y%A (energy, fat, carbohydrate, protein, fiber,
iron, potassium, sodium, calcium, phosphorus, vitamin A, retinol, beta—carotene, vitamin B1,
vitamin B2, niacin, vitamin C) 3323 WHo] Z+Z+e] 90%7FA] 7|H3t= A2 ES Ads)
of A% 103709 4% A 1944 292 59 ARE 2A% Agske] THHAS
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(Food Frequency Questionnaire) (24 hour recall/Food record)

FSRA aw ge | A 4FE wd

gl

E 4.3 Aol dANERAEA e =AAA e Ho) ANE2A

=2
o
o2
»
BN
>~
>
fo
o
i

WHoR AXES O], UVEAL ZWtEV]V|S RIFAS Ve § OAMER JEE0]

AR gk FAA EAAVIE HERE Kristal 3% AM2ZE 7]
FQ9 AgdS FHst= kS Abe vk AR (Kristal et al., 2005)+. Kristal
1% 39S (Kristal et al., 2014). &1}

=
A% 122 B TR Ar1eEe] Belahole S B
o

ul
oft
b
o
s
O
e
N
(=
>
o
X
o
r]I,
kr
BN
S
>
23]
il
=
i)
z,
ol
N

— 49 EPIC study= o] yetolX z17] Adste] BYEE 7 M2 HE $79
FFQE AM&3l3 dom o2 AHA3] ulwsly] Y3 calibrations 98 sub—studyS Al 83}

a5 Aol 4 A 2T 5 e systematic, random errors®] F¥ 542 A7



S|
A

ai
ki3

2w ohe)

. EPIC9 A$ Z3E FAAe] 8—10%A calibration

24} ARE 5

24

2 9

KN
=]

o
A

18 %

1ns

el
100

Bo

St (Ferrari et al.,, 2008)

3

o A)A

sub—group 24A4]

Skl

o
=

A iA}ell A calibration

Gl
%

kA A vt

3|

ol o

=0

T

A

3) Aw B



< A7Al A}t 6>

A FIEAAE T B4 AA =5
oFTHATA &8 VAT T2 Ao|Hrt A5 4&s &8 Wt 24 g
8
- YHEA HY e ASE dolguol X~
o2lo] PG Aty S5 Wk da
A — g W o g Qlgh Ay FE ot viA
oA o2lo] ztg &4 WH ZFE WU 38
— imputation 7] @& missing XA
- HESAARY 49 missing @A V€ AF Fo
- GFRAGH A Al 71E v 29
o multi—centers®l] &3+ XAl 25 AlE E3 B4 Hlol AE e
o 2lo] Wy} 25 &8 LA} Wt
- A5 &8 AFHF S5 Ut AL
— missing * 2] W, cumulative average AF& WM FJ U A BA Gudki
AE Y
AT W& - o olel o1« = ) i} N
el — A3y BEA FHS 98 ZQ3 nutrient database E239} T F 3}
" el A A, HEATAE Y3 nutrient databaseTtE 2 FUA AE T2 Y
7ik
omulti—centersol] &g+ XA} 25 AME 5 A4S A 71#E s HUt
W 2T o u A
— sub—group 24A17t 3 FAF A3
— B4 WY A A
o & FFQ A& 53 Al2% 4= Y A4
FHEEX | o F7} nutrient database 98, 2= V5 =213 g
o JFAE BE B4 Y EESe u§E ZREZ MEH uS
o KoGES ZA} A5 &8 03
el o A=A oq]u]-]—;qil: Eas)) :;;Hp:}
ol ST
ololsl =
S8 ual o YA+ ZAXAE
o d=2S H3 AaAdE ANE AH A A=




(5). KoGES 2 A 243 4829 27 &gol= 53
(71). A% © KoGES #44) @43 28] Az du

(). d+ daA4

B KoGES 7IWzAM 38 A= A4 €%, g9, &9 3 DNA 9

B 759 7toAIESE (Nurses' Health Study) & 24 o3kxle] gt E5S 33810 o
™, UK Biobankel &= LA oFgkate] 224 Setol= 39 dPrksde B8 B s

B x2Ao] FHE WS omics AT F o] BRG] s A

Al SRE A48 Ao dARHET o AT 2o wnt o] FaAY)HE

B KoGES #Fojz} @ oF 15789 59 =
B KoGES ¢F wAizte] A&l b A 13
B g7 AR E2oze el 2
moFx7 3, B, Aol B3 IRB A9 2 FF Ao ZaAs e

(h. 4% 5%

B KoGES F#A] 23 ¢eiate] 24 Sefo|=g st AAFefE23ol vlx|

(7P, 71 2 &8 et

B o A omics 9T 7Hs

B g BARE Vks ——> Ho Aud 97 7he
B oro] I 71 vt

¢
¢

[
=3

A ol & okx|E A3 wlH

-1Toa = u



< AFHA AE 7>
A | KoGES F4 Al dAeE h3kate] Als gha
0 KoGES 7|HFEAMA] 1% QAlFHES A2l gzq =R ] 2 DNA &
u)=9] 7t5ALFZE (Nurses Health Study) = 248 01511}4 gl 558 77
sk glem, UK Biobankol| A= WA 3izte] x4 &efol= 9] ArtsidE
AT ERlE] Hal 9ls.
oA | o & A T A omics AT 2 oo Exzicte] 7153 A
o 7IHkxAL A S A7 FA QAT EY o T 22T Bl oo 71
Y714 sk 8% A= 2 AL
o olg &dl FA gdt ¢ 1F A" AFE HET F dS Y
o BX FA# #9353} ¥ Z2AE £
A7 | o KoGES REE F4A MAd i) 27 Lejol= wi setd 252 53
% 9] | o KoGES Feldt 2 o 2arlue) 59 25
0 KoGES & whzte] A&sk i AAl 445
o Zz7|FA QA freEPozo] U A AE 2 Sy
o oF 24 FH, Bk Abgo] 33 IRB Alo] % 33 Alo] A Ao
HEHIAE | 0 KoGES FAA] A1k ohgkate] 2] &efo|=g F]sto] A&l H]A|
¥ o i =
PERET o o] A4 omics AT 7}s _
DT o wma oF Bag ks ——> n gud A7 b
=R 3 3 wlolk
5910} o ¢ke] 7l 7]@ T}¢}
o T4 gl @ IR A vk




(6). ERZAE LA ¥T B

h). #AAE - Bxde @y 52 gy v e

(). 9+ 284
B I3E9| outcome (FHEAZ A 2 AMY) 2 FERE HEFHo= Hr}
A9 274

B F3EQ outcome FH2 ME A4 @954A &3t

)

B Outcome TA ofF L Al & d F47)3H
st, 11 295 AFHOZ dHo|E o} g
B Outcome F% A= HEZ At ME AgASolA AlF-stedof &

o] W FAY AT Aggel e

(th). a5 e 3 ¥

24 A2 QA9 ABOE FHMIE FYFSEAR, AYRIUARAY FTAE,

T A4 2 AAAF 3 KoGES A8E AAS

B Outcome W4, AlH o} 8 A w4 A4 9 Bel
B J)AE + outcome AAR R AW ARE A Amd F7

B 7|9RlE + FHAE + outcome WAAR B AH A5 E TR F7}

(). HAF 5%

B KoGES F#4] WA% BEaste] wy 9 Aelis 1 A45S W5 B

A A AFg

vh 7o) 9 BE gl

B KoGES o Hxd% W4E 3 APEE A=
B KoGES 9 3aq-a¥add #d4e 134 37} 7ks
B KoGES A& €8% Zu)

AR

i 7 AT



e

(7). AR B dFa: AAZF

A

(7h).

=

9 =2 ZAgo|A o] H S A o)Wl E ZAPY (FFQ) o2

m KoGES 7)utk

o] &3t UAEAY 9

= o
o=

o] ZxpH (residual method)

o Willett 5

A

7

A

A (

B ouA R

N

=2)
=

SRRE

S|
A

=g9 W5z ATFozA

oAM= 7|

p=%
o

B Nurses Health Study Y EPIC A+

oF

SEREE I

g)

s

g 24 A YAFE vhd (F, o¥EE 228 cut—off value 2

do

O

A

29 A

A

B oyAEF

Y
n_mo
B
B/

0

™
7



~
7

A

_ZO

i

o

)

A

<!

(8). AN &5 F

B KoGES 9 core

A
el
o
Ho

ojp
%

oW
f
i 2
ojp
xow Y
ox . -
T N W
w Mm__ 4
@ PR
o (L el
WMo g
TR Yo
o= W
T g
o W
M X
ol
o<
o aw M
g = X
m N+
T
= % 8
m NrL o
g = %
o o e
0
Ho o ol
oo
® Wl
< " M
1El ‘NL _n:
oo A
kD
0
bow
o ™ "
B P
E N E

o] MET valueE A&sle] 71

2 EPIC dFoAME FARts

B Nurses Health Study

oF

SEREE I

Ho

Ho

Z

J

2l

B KoGES thA#}9]

?l_

ey

28

=1
=

(vh). 71e7d =

o
ﬂ_AIO
B
Jl
B
ﬂ_AIO
w
w oo
GG
N
o
W
o
"o
=
o =
L
®oON
< o
o B
op R



o] 2.5

(9). Bfo]2w}A:

-3 5 E (sub—cohort) 75 % ulo]2rtA g

S

(7h). A7

KO

Nr

ze)
o
w

B/

~—

G

—_

N

o]

el

ol

—_

N

ﬁo

B

)
%
+ %
(ol
"o
Nr =
o =
o
ﬂmo mo
T
5 %
WX
T X
~
8 N
of ®
o o
—_ —
a 0

—_
Wy H
- o)
T
A
H oA
o4 o
of o
R EH
o
E N

ojp

17] BRoe

A

=
=

of HA ZZEA

=]
R

& 37k AAPE diREel 7] o

]

Z o
Z

Fe ol B4

1oy case—cohort study & A9

S

i

2R

Nr

100

o))
TR
;OT
10°
o))

o
—_

g
4

7K
==
0
s
o

]

&

=
T

©] KoGES 7|8FZA} Al

=
=

A}

of &
B UK biobank ©lA

oF

SEREE I
A3 KoGES ol 3 oF 10%9)

g5+ &, o 7+ 10,0004

5

To
NI~

T
‘mO

NEE A

(HER D, Ady-e, 44k vl B6, Bl12, go]=

3

A

AL

o
[e]

who] o} <) )

Nfo
ayl
o
N

e
<

=
o

L 8% 9= AFAYHE(GFR), YEF

B KoGES ¢



(vh). 71e7d =

39 S4o) volortA 9@ 79



24 A3 Unmet research needs =23 A At
1. ¢
. kel A

o Fr=rolo A FAYAYE (L) & HAA AEUS] F 190lH 2013 ol= 75,3340 do =2
Abdale] AA AbgR9] 28.3%F A g

O

o FYISE EA wzw 201239 F 223,177H 0] A Eo] o7 AGEIAL.

L3 oA 7hsd dEede WAAGCEAY 20.1%, AHE 23.6%), SA(EA
2 o

o FAdAE FACTA 20.9%, AFE 32.9%), AL (CDA 24.5%, AL 25.1%), SF(EAY
3.0%, A 2.8%)7F 7} =23 ou 7153 98 299,

o A E BAZA(HA 15.4%, AV 21.2%), 2218 2 T2 EA A2 3.2%,
AV 2.4%) R EACDA 2.3%, A 5.7%)0] 1R =83 P a9l

o o] AN 93 ] 3 2
o 3L, ARLAE G AEY ALE F AT AFES BHAd A

& Q
i
AHRE AHESt 7AAEE AHESHS

uﬁ
O
O

o



ot 71EATY] ASA
o FHPIAE AFoAE A0 X3tH ooz AA LA 2L A1g9 50% vyt

g}, ¢F¢] Unmet Research Needs ®&3 A A<t
o IZHtAE A 2014 d) WEIF “Attributable causes of cancer in Korea in the year

2009" RuAd HAER Y EAE B4

o & 7R A=A AV FEYE I TAHSE unmet needs HE



E 44 FRGAE BuA ZFE G AFLAO0)F FAH0R FAANGFRAAIAA AEFeIok T AWLA(W) HEYS

Cancer site

Smoking

Alcohol

drinking

Infectious

agents

Obesity

Physical

inactivity

Exogenous
hormone
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Larynx
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Maternal stress (infection, illness) exposure
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Obesity
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Adult attained height composition
Metabolic syndrome

Energy restriction
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n-6 PUFA Leptin
Insulin-like growth factor Oestrogen
Insulin Obesity
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Insulin-like growth factor  Differentiation
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on the process (copied from page 45, fig 2.5, ond Expert Report,
WCRF & AICR, 2007)
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1.1 A8 aA3 B #E1S 93 F3 ZAF AA A
2 EgE dF
— active follow—up¥® passive follow—up ¥lal
1.2 KoGES TAAs 4 ¥y 173 Z=2EF /i
— macroA| &
_ Z] |k

L gy measurement error H A HH
— time varying covariate *2] =,
— cumulative average 2+& WH
- HE3S o] &3k B4 Wy
1.3. Wt ST AHAAdo] =& AYA L AE dolf
ol F=
— dlo]E o] g
2.1. A =g st H W KoGES A& 28§ et D1, D2,
— T8 vlo]Q whA A M= A D3
22, AHEHAES =282 vlojentA g £+ 54, 2
njo] @ wpA A 4t
— =&3829l: = folate, vitamin B12, B6, D, A4k
—Intermediate trait: Insulin, TNF alpha, IL—1b, IL—g, soluble DI D2

_ ) 1 1 - oki ) )
e E—selectin, VCAM—1, ICAM—1, adipokines(adiponectin, D3

=y

resistin, leptin, isulin, MCP—1) % inflammatory markers,
fibrinogen, thrombomodulin, beta—thromboglobulin,
D—dimer, PAI—1, endothelin 59 coagulation markers %

— Intermediate outcome: HbAlc

A 3 A =E s AHE Ak 24
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7} 9 "2 A - Unmet research needs 2] ®j 7

(1) F=89 nass a4

o AAHoR Fuw B HUEN FUE FE5F 4%

< (WHO, Diatetes Fact Sheet
2015)D

- A2 AAHez B

=rol AA F7F 53] ARRAAA o] waEA JPH I e
ofAlo} A QoA 7HF WE Fx=2 Frlsta 352

— 20143 A AAHoZ oF 32147009 (A A 709 A7-9] 5%), 184 o] A< 9%,
207941 391} 8.3%7} 7t B & 7HX A2 yEhd. 2035 20-794] 4919} B
WEo] 10.1%7F 2 Aoz A%

53 BugoE A% AR 80% ool ArTH Fa

S s7bA dolba 9le.

- A Fey B4 F 0% Jhel A2P GREY. A2Y G I A1
ASAR FF W FEAE APl Qo] WA F Fdel v F AuHAY FPze
gl wohdl B9 Be

)

o U Ty AT7Y FEEE MR R w2y FE F9

H &0 3.

SHELS 19709 1.5%3 4] 1980t 3.5%7A] Z7H), A7+

[¢]

1) Diabetes — Defined as fasting blood glucose >= 7 mmol/l or on medication for raised
blood glucose or with a history of diagnosis of diabetes.

2) International Diabetes Federation— Diabetes Atlas. 2nd

ed. p. 17-71, Belgium,
International Diabetes Federation, 2003

3) SKim KS, Choi CH, Lee DY, Kim EJ. Epidemiological study on diabetes mellitus among
rural Korean. Korean Diabetes J 1972;1—-17—24



=H|THeEslo] mE W, 20119 S uEt 304 o] A B fFHES 12.4%,
AN(IFG) FHEL 19.3%% 31.7%7F B=Y 34 == 343 Fuy

- = AF 28%7F ALY FHS A A R AN
30—49AM99] #-e AHFTAAME 50%°]7d0] A2l T
=8 QAE 400 41.2%, 500 42.3%).

- 8= 82 F 11%7F Adle]l dxde 7L las €UAME RS st A K%
o I 32 F 9 23 EX(HbAlc < 6.5%)°] =23 A= 27.9%9 £33t )
s 31 71Z(HbAle < 7%)o] =23 3% Aukol] nx)2] 4L 43.4%)

(2) Fmgel AR 27
o olmv A%

@ w®]==— American Diabetes Association(ADA)6)

— F=rog Qs AHu|g 200239 $918%, 2010 = $1,560%, 2020 d o= $1,920

50992007 $1,740¢ ) Hls) 41% =7}), 1
H-&-& $690¢]
= 9 &2 #Y(HA S 43%), =Y T
S X 83F= 2k H H]8 (18%), antidiabetic agents and diabetes supplies (12%), A}
FA T 0%), 5/FA AE FA(8%)D
— P RES F7FE A2($509), aEH AFolA TAaAE 5 AALHE($208Y), 1-&E
A aA($279), A B Foo 23 =58  gls ($216), 274G
2 g A 58 AH(51859)s EFE

B 2ey 345 d7k ok $13,7009 988 2Eta 9 Otﬂ, $7,9007F D=l

710%. B2 A9 e 7 e A HlE of 2.3 =& gHEHE PHHH

$ ol

At

4) Fa7d, F5. Tl A2d T HeEAET A o9, AR 294 ol 2013
5) 2011 AAAAEAATL (FA17,2012)

6) AMERICAN DIABETES ASSOCIATION. Economic Costs of Diabetes in the U.S. in 2012.
Diabetes Care 2013;36—1033-1046



@ Auet

— 1998del] Ty Fzoll AHEE AHHEo] BstE $262]oH o] AL At F
A8 RAEF9] 7.8% T

— 50%7F WM AEHAJYIL, A NAM 19%, FFo2 31%7F AEH)

® 4 84 vt
— 7,000% o]Ae] IAxE Yo E A3 CODE—2 (Cost of Diabetes in Europe—Type 2
diabetes) studylM= vlMEH FHIFS 71 & SOl gle o vls)] 1.7+, 9 &

6o =
T FEES M Fe 2, BF Qe F9E 3599 gEuge] J5Enta Bug

)

@ =9),10)11) 12)

- 20089 P B 19T 1970 B RHIE 6,994,4159, FHIFol gl T
5,546,5219, HE# FEEW e T

1,184,563¢, wAlEd SR e & 6
12,631,592, mAdd 2 of T 2% JdE +2 10,477,356
- #HFo) Q' T W HAER FHIT Q' TS 47, BB BT A=
T2 1074, vAEH 2 UEH FYZo) EF Y= £L 888 & Aoz eI (Fig.
213))

BeE BTl A A5 61-780NE 343 F4Y
- Bwy BT ATE PR3 B AB6E, 49 2, AYEIE S v
- Fxg ARAN ABHY F5e W] A3 ARG YRR, FYFY 7] Qe

7) SDawson KG, Gomes D, Gerstein H, Blanchard JF, Kahler KH. The economic cost of
diabetes in Canada, 1998. Diabetes Care 2002;25:1303—7.

8) SWilliams R, Van Gaal L, Lucioni C. Assessing the impact of complications on the costs
of Type II diabetes. Diabetologia 2002;45:S13—7.

9) SMoon EJ, Jo YE, Park TC, Kim YK, Jung SH, Kim HJ, Kim DJ, Chung YS, Lee KW. Clinical
characteristics and direct medical costs of type 2 diabetic patients. Korean Diabetes J
2008;32:358—65.

10) SHwang JA, Park TC, Jung SH, Kim HJ, Kim DJ, Kim SH, Nam MS, Kim TH, Lee MK, Lee
KW. Direct medical costs of type 2 diabetic patients in the tertiary hospital. Korean
Diabetes J 2008;32:259—68

11) SChun KH, Lee KW, Kim DJ, Kim HJ, Pack KW, Lee SJ. An analysis of medical costs of
diabetic patients in a university hospital (1996~2005). Korean Diabetes J 2008;32:366—76

12) o9, IFxH B9 AAA H7)F The Journal of Korean Diabetes
13) o9, FxH B9 AAA H7)F The Journal of Korean Diabetes

14) 959, mHealthdl] 9] ALl 2 AJAPE #41: 13 ol diu] st 1ol g n] A7 Wete] dstoz 1w
A2 B8 vol.35;1-12



He iz 1903 A8 7 =9kon 20059 1899 QoA 201039+ 67540 2 354%
Z7tsted 5l A& F /M F71E 0] E ALE YEIG(E 1).

22 FTRANGANEY 2012, RANGBIZ vol.35. TNAZRFAAE Y, (AFRE
SAAR, Ade

W Office visit Medication M Hospitalization
14,000,000
12,000,000
10,000,000
E 8,000,000
2
W 4,000,000
o
4,000,000 .
2,000,000
g | — - — -_‘
No Micro only Macro only Both

a9 4.8 P GHT el mE fA4g Azb o nug
3 SHC00—-C97),) & 218 BH(160-169) 4173 A BH105-109120—125,130~152) %% (E10-E14) FHA 5171
T2

A3H(J40-J47)



- $EvEe AdF g8d 3 AW F 397 =R OE 20119
Ao 3,194 9ol 23t Yo (FUL R 20133 2€ 694, A= B2 F
AAE 3A Adsta Ao

- 20099 Y=oz ﬂ% ARRE AR A&S 98,0629 o2 ALY
ol oo 291olH, I F AJNY F H L2 o I Y o E 19I (R ARITHE &
#HolA A5 oA AFA).

Hgu (A9 AgAd(y) AZH/FEgAAA(HLYD)
T
= =y Ke] =510
2005 | 2010 %?(7%}) 2005 2010 0(;0})5 2005 | 2010 0(7%})3
A 1261 3,176 i 151 545,682 876,941 | 160.7 | 2,312 | 3,621 | 156.6
o}
=1 }\-“
315% 456 1 1,248 i 174 196,416 i 326,199 | 166.1 | 2,322 | 3,825 | 164.7
A 529 | 1,606 | 204 576,325 839,742 | 1457 918 | 1,913 | 208.4
ek
A | 654
A 3001 1,019 1 240 | 313,250 508,904 | 162.5 957 | 2,003 | 209.3
gd?“t 468 i 1,278 i 173 944,986 | 1,144,316 : 121.1 495§ 1,117 | 225.7
A ZF A (P
L=t
E%ﬂ 220 698 | 217 | 377,983 563,689 | 149.1 583 | 1,238 | 212.3
A 305 1,350 i 343 | 1,610,575 | 2,016,261 i 125.2 189 670 | 354.5
Rt
E%ﬂ 122 609 | 398 552,982 821,625 | 148.6 | 221 741 | 335.3
NEL 301 651 0 116 | 4,376,371 i 5,070,579 | 115.9 69 128 | 185.5
25
71=3
i E%ﬂ 98 247 | 152 702,358 961,783 | 136.9 140 | 257 i 183.6




A EgG 2o R Qs 4% A4 (Years of Life Lost) >
| ) (v 7) G
Male| Female‘ | YLL (Years of Life Lost) |v | | Ane standar | v | #
1990 Mean rank (95% UI) 2010 Mean rank (95% UI) Median % change (95% UT)
1.0 (1-1) 1 Lower respiratory infections 1 Ischemic heart disssss 1.0 (1-1) -19% (-25 to -18)
SR B s N SEEEEAEA
3.0 (34 3 Ischemic heart disease T 3 Stroke 2.5 (2-4) -2.4%5 {-35 to -21)
4.0 (4-4 4 Stroke —-——_'___'—Jr:f‘i 4 Diarrhesl| dissases 4.9 [4-7) -56% (-62 to -50)
5.5 (57 5 Preterm birth complications. - 5 HIV/AIDS 5.3 (4-7) 262% (208 to 314)
5.8 (5-7 6 COPD = & Malaria 5.7 (3-8) 6% (-15 to 48)
7.3 (6-5) 7 Tuberculosis i~ 6.5 (4-8) ek LR iG)
8.3 (7-11) & Malzriz ' 7.8 (5-9) 4% (-16 o 21)
9.3 (8-13) 3 Protein-energy malnutrition 9.3 (8-11) -48% (-51 to -44)
0.2 (8-13) 10 Road injury e 10 Tuberculosis 10.9 (9-14) -44% (-56 to -35)
9-14) 11 Neonatal encephslopathy ] "11 Neonatal encephalopathy 11.4 (9-15) -19% (33 to -2)
R L b s L e 28) |
13 Neonstal s=psis g | 12.2 (10-18) -10% (-28 ta 2)
| 14 Selfi-harm . 7=~/ 14 Congenital anomalies 14.3 (11-17) -32% (-47 to -14)
15 Maasles s 15 Lung cancer 14.5 (11-19) -13% (-25 t0 -7)
16 Lung cancer e > —| 16 Cirrhosis 16.1 (13-13) -16% (-21 to -10)
17 Cirrhosis < " 17 Protein-energy malnutrition 16.2 (13-13) -48% {-56 to -33)
18 Meningitis bcafn, 18 Diabetes 14% (0 to 18
19 Drowning o el Rl ingitis -28% (-38 to -13)
[20 Stomach cancer Sf T 20 Interpersonal viclence 200 (18-23) -2% (B to 14) ]
223 (21 26) 32 Disbates e "=~ 22 Drowning 1[22.7 (z0-26) | -a1%(-47to-19) |
1 |23 Inerpers o bi ™1~ 25 Stomach cancer |[25.4 (z0-31) | -44% {-a8to -33) |
21-31)  |[25 HIV/AIDE pgoan Rank: 229 (21-26) R = [ERREAERESA | e

Estimate: 353 (314 to 397)

and nutritional disorders I Mon-communicable diseases

South Korea

[ (e ) G

|
m Male | Femalel |

YLL (¥ears of Life Lost) | - | | Age-standar... | - | &

1990 Mean rank (95% UT)

2010 Mean rank (95% UI)

I Injuries

Median % change (95% UT)

Cause: Diabetes
Mean Rank- 10.9 (8-12)
Estimate: 433 (385 to 583)

B Commun

1.0 (1-1) || 1 Strakes —_— 1 Etroke [[1.0(1-1) [ -73% (750
2.0 (2-2) || 2 Ischemic heart disease — 3 Self-harm 2.1 (2-9) | 8759 {-57 to
3.3 (3-3) | 2 Road injury & - 8 Liver cancer 2.1 (2-7) -37% (48 to -4)
4.1 (2-5) 4 Stomach cancer - ~ ~| 4 Ischemic heart disease 2.2 (3-8) -70% (-73 to -58)
4.6 (36) 5 Stomach cancer 26 (28 -57% (-66 to -51)
6.2 (6-8) )]
8.3 (6-10) )

4 (7-13) = - B Cirrhosis \7.3(3.4_3

- 9 Dishetes 8.8 (8-3)

8.9 [(6-11) : — 10 Colorectal cancer | 10.2 (10-12) 55% {-33 to 75)
10.9 (8-12 11 Disbetes == _ "~ {12 Congenital anomalies |[13.7 (10-17) || -75% (-81 to -30)
21.5 (15-25) 21 Colorectal cancer © = 21 Tuberculosis |[20.5 (18-25) || -so% (-85to-73) |

and nutritional disorders I Mon-communicable diseases

1% 4.9 Burden of Disease, global and Korea, Years of Life Lost

I Injuries



o AW X Ao B A M E1I S (Disability Adjusted Life Years (DALYs))

: | GHDx GBD 2010 Arrow Diagram
( Global [z) | 720

m Male [ FemaIeJ [ DALY (Disability-Adjusted Life Years) IL‘ ‘ Age-standar... | ¥ ] &»
1990 Mean rank (95% UI) 2010 Mean rank (95% UI) Median % change (95% U
1.0 (1-1) 1 Lowar respiratory infections 1 Ischemic heart disease 1.0 (1-1) -18% (-24 to -16)
2.0 !2—2! 2 Diarrheal diseases 2 Lower respiratory infections 2.2 2-3! -48% !-51 to —43!
3.0 (3-3) 3 Ischemic heart disease 3 Stroke 2.9 (2-4) -23% (-33 to -20)
4.0 (4-5) 4 Stroke "=~ 4 Diarrheal diseases 5.1 (4-9) -54% (-60 to -48) |
5.0 (4-5) 5 COPD beo_ 5 HIV/AIDS 6.4 (4-9) 245% (198 to 291)
6.3 (6-8) & Preterm birth complications s e 6 Low back pain 6.7 (3-11) ~2% (-6 to 1]
| 7.5 (6-9) 7 Tuberculosis e s = f~\7 copp 7.0 (4-10 -36% (-41 to -32)
8.5 (6-13) 8 Low back pain o Ty 8 Malaria 7.2 (3-11) 7% (-17 to 45)
5.7 (8-12) 9 Road injury — —— 5 Road injury 8.3 (4-11) 1% (-15 to 25)
9.9 (7-13) 10 Malaria Yay "~ 10 Preterm birth complications 8.8 (5-11) -27% (-37 to -15)
12.1 (8-16) | 11 Major depressive disord ——~——{11 Ma disorder 10.6 (6-14) -1% (-10 to 8)
12.1 (10-15) 12 thirrmm malnutrition g *1 12 Tuberculosis 13.1 in—:l.SI -42%% I-Sa to -34!
13.4 (10-16) 13 Neonatal encephalopath o 13 Diabetes 13.5 (12-15) 11% (3 to 16
14.6 (10-21) 14 Iron-deficiency anemia e L™~ - <14 Neonatal encephalopathy 13.8 (13- -19% (-31 to -3
14.7 (11-17) || 15 Congenital anomalies - . . T 77 - 15 Iron-deficiency anemia 15,5 (11-23) || -18% (-21 to -16)
L17.7 (15-21 16 Diabetes = "= 16 Necnatal sepsis 16.7 (10-27) -3% (-25 to 28)
19.2 (11-32) 17 Neonatal sepsis i T~z Congenital anomalies 17.8 (15-23) -30% (-45 to -13)
19.2 (15-26) 18 Self-harm Cause: Diabetes 18 Self-harm 186 (15-25) | -10% (-28te2)
19.9 (6-49) 19 Measles Mean Rank: 177 (15-21) *. 19 Falls 19.2(16-24) | -4% (-17to7) |
20.1 (1624) | 20 Estimate: 543 (549 to %m i anar |
dr et X

I communicable, maternal, neonatal, and nutritional disﬁﬂkrs M Non-communicable diseases I Injuries

| GHDx GBD 2010 Arrow Diagram
\ South Korea h | Top20 (¥
Gl Male I Female] [ DALY (Disability-Adjusted Life Years) tl Age-standar... F f
1990 Mean rank (95% UI) 2010 Mean rank (95% UI) Median % change (95% U

1.0 (1-1) 1 Stroke 1 Stroke 1.4 (1-2) -71% (-73 to -57)
2.1(2-3) 2 Ischemic heart disease 2 Low back pain 22 il-Br 1% ’-54&9 112!
22(25 3 Road injury - M& 41(07) 6% (2610 6)

4.6 (3-6 4 Stomach cancer 4 Self-harm 5.8 (2-17) 96% (=57 to 114)

5.0 (46 5 Cirrhosis 75 Ischemic heart disease 6.0 (3-9) -67% (-71 to -55)
6.1 (2-13) 6 Low back pain * 76 Road injury 6.4 (3-10) ~59% (-63 to -41)
7.6 (6-11) 7 Liver cancer 2 7 Other musculoskeletal 7.9 (3-15 5% (-30 to 60)

7.9 (6-10) § Disbetes 8 Neck pain 8.0 (3-15 0% (-26 to 34)

10.1 (8-14) 9 Tuberculosis 9 Liver cancer 9.9 (5-14) -37% (-48 to -4)
12.4(7-20) | 10 Neck pain CaiseiDiboias *[10 Stomach cancer 10.4 (516 -56% (-66 to -51)
13.1(7-21) || 11 Major depressive disor Mean Rank: 7.9(6-10) ~ —— 11 Major depressive disorder 10.5 (4-17 -9% (-40 to 33)
13.3(8-20) | 12 Other musculoskeletal Estimate: 804 (668 to 1,007) 12 Lung cancer 11.9 (8-17) 2% (~45 to 14)

B communicable, maternal, neonatal, and nutritional disorders [l Non-communicable diseases I Injuries

1% 4.10 Burden of Disease, global and Korea, Disability Adjusted Life Years
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(1).

A2

e

L=z
o T

Aol

Tl

AN AFGRHAAE A

BRI

3]

Z7173S 9

AP Fe gleez, I

FastE

S

g

F7] $13]

HA o} (de Vegt et al, 2000; Stern et al, 2002), F=H LS T3

L
R

o= o}& =gto] git} (Larsson et al, 1998 Davies et al, 2000).

A

B8

Jel 2 Ao o Slrh 19973 v

7129 A A FEIEFG =5 110 mg/dL v Tko]

s W7

e P Aude Al

&l (impaired glucose tolerance, IGT) 9} 38 &< (impaired fasting glucose, IFG) 2

2 A8 A (Gabir et al, 2000; Shaw et
Z 7+F ¥t (Fuller et al, 1980; Rathmann et al,

1999; Meigset al, 2002; the DECODE study group, 2003).

3
ES

E7F 110 mg/dL o]l A] 126 mg/dL w]¥Hel 73

Ho
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Y
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mjp
o e
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T 3

(@)
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Ho 2w
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K
wo A
N
L
o =W

o= 100~125 mg/dL

o

L3014 100 mg/dL P|vHY w2 A= o] geja}

2 A

3}99H(The Expert Committee on the Diagnosis and Classification of Diabetes Mellitus,

2003). o]g& A

95

7‘_:[3_2

%7} 100 mg/dL W) &)l A

RA7] W 2ol

ks

o] 140mg/dL o] el A 200mg/dL v
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(3). Feuet At T

o oA 1976~1980AtH Fi=Hd

o= 8.2%= 1.5¥) 71 S8t oy
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e d =931, 1990~20004
,SEuEe] A9 197193 oF 1.5%190014 20013
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15) SKim KS, Choi CH, Lee DY, Kim EJ. Epidemiological study on diabetes mellitus among
rural Korean. Korean Diabetes J 1972;1—-17—24
16) Hampp, C., et al., Use of Antidiabetic Drugs in the U.S., 2003?2012. Diabetes Care, 2014.

17) Kim, D.J., et al., Insulin secretory dysfunction and insulin resistance in the pathogenesis
of korean type 2 diabetes mellitus. Metabolism, 2001. 50(5)— p. 590—3.
18)

992-1010.

Leahy JL. Natural history of beta—cell dysfunction in NIDDM. Diabetes Care 1990; 13—
19)

dysfunction and insulin resistance in the pathogenesis of type 2 diabetes mellitus. J Clin
Invest 1999; 104— 787-794.
20) 7]l ol x

H o =.

Weyer C, Bogardus C, Mott DM, Pratley RE. The natural history of insulin secretory

Sgvet 28 dael EA. J Korean Med Assoc 2008; 51(9)— 799 — 805
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Aa] Ars o] wFtel whet T FHEY FA dsol dold AR A (YA
9], 2013)

- FIE FAHARAAA Al EH FE Gy Ao wEXALE 53 AEdA A
otgtel s A S TANALS dFste x7] Id 3

Osteocalcin, 25—hydroxyvitamin D or parathyroid hormone)Z&
ko] EUiE v},

— Py Sl mlAl Be) M AV AskE dEsteE b 2o AAE
FeA Qo RE HATNE B3 Gh B A7)% Bavt Fuk 64 gow ma
Hae BulnE EuelA e wnd BAR AV%e 7ash 93 B e g
B M e 2759 Gag dF87] A% F7HH9 6 FAE(prognostic marker) o] 7ol

21) Yoon, K.H., et al., Selective beta—cell loss and alpha—cell expansion in patients with type
2 diabetes mellitus in Korea. J Clin Endocrinol Metab, 2003. 88(5)— p. 2300—8.



B/
K

10°
i~

o

- IFG & IGT

=9 F%7F 115-120mg/dL

sz
23

Ho

@)

Aol Hirs o} gl

bl M=7h S7hE =

o vl

a9

;oT

A
e

=K

r
Ho

110 mg/dL Bt} ¢

=
=

o 39
9]

he

o 200393 v|ZFF=H
o] 100 mg/dlL =wd

100~125 mg/dLZ A

]_

o

A 2 o]

=2
Tt

S

mg/dL W elelA A A7) wZ ol

28 (epidemiologic

=
=

o]

goltt.

]

e

=

L
R

predictive data)

W F5 Aol (Impared glucose tolerance)$} %

o 3B

B/
K
o

H]

=

L

1997 & 2003 ADA criteria for IFG o w

X

K
<0

KO

o

A

<A

A

cut point

H
Ho
By

o)
O

=

A A3t

ZFAEE

< AFZA At 12>

o] 71& A5

N

&

%

1

o]
yal

51)4




< A7HA AL 13 >

= A %
= ¥R
ol o o= oRK 1=
oy R oy W of M I
g o] & T o W = o BT
T o T T T N w o o " o AR xR
= (3 ! o Mo | ook o my S0 Ho N NM X
M T I A SL0% SEMVEY
cl e s TR LEEE R -
s E._.;mo ﬂmuuaﬂ o 2N E.Wuoi Eq_ouo_e._EWr,m. - oF
o ol w m T ™ o 0 T o - o e o No ~ op
A B4 Livw F S oo ﬂ%ﬂ%%%% g m
Ar X W o & oo | Ny o = T TSGR ) -
T | L R i F AL g s 24
£ o o ﬂmﬂunmox %Emfﬁ o }auﬂﬁo_c_e Jo o N
w MOMH MLDW ﬂ]_é.m JJHAEME %ﬂu%ﬂ%ﬂuﬂr O il
T ﬂ_h_o Wzd auq%__h m_cuﬂ..i» N ogom AP ﬁ@% ~
G o T o mﬂE.UrVﬂ ~ ok T o W T s m
in ww ERGE iovﬂﬂ. wmmanfr Eﬂ.%ﬁmtﬁﬁ. uuuzﬁmﬁ e
B ox N do T ﬂLaﬁUrﬂuTWLﬂmM m.ﬁonzﬂulﬁo% W_E%;. o
o mMOJI H@U.E ﬁ&ﬁ&ll].liOﬂoMo HﬂLl,%,lv_Ala.ﬂ\m_lo \me‘.vm_l 1_#
i w ¥ R me_/dx o_mﬁﬁ I .dﬂm < mo%
e P fo 1 T e 2 PR S = | T2 =
= mmo;o e Y Laoomﬂztdrooi‘mﬂ fron 1_.1_UXE._4 fat = G
TG © " W o N g B of By ® o ) ro
T — o o W o o I | ik % L
ar G o Tl W W oo H B ogo X0 5 T Ay
i | & ™ aw - o B o XK W Mo LT _ W oo
= o N T T o W A o pN ~ o Jlo | ] M_.EH o oy &H Wmo 3 NS ) ~
el 23 gl G ] moﬁw_jo@&& N e I
N T WA gl [EwTE L C R N oo N
P Ko T M T e T o ™ Ax_%moﬁﬂAr&ar.mohﬂ B o
Omwdﬂmu ,mﬂ:.;]r &ﬁﬂﬂo HTM_MHIH_IAE H!dﬂ:hﬂa ﬁu,lr,._hﬁro‘lﬂl. mﬂo«Wﬂ
N O i ﬂqo_mﬁ oY s T W T T N B T m N
I o & © = ° luxmoﬂaui%izi b
3o moﬂobt W T ,_LEﬁ j_le_eo - ﬁﬂA.l ‘.i\luo = —_ 1r1_1i1r
) Ao ) s R RGN = o " T < R TS ol ffo Tor
T T W R . o mE T R oo gy B o = of mo T T
P o] oK N Dy T Y R — N+ g T o o lo
ox 1 Ay Ln# T N — ,_Ll ‘Mu_l e J— ‘H - ﬂw 1rU 1ym o OﬂE
o GO %y_zwaﬁ@%% = s BTty Gy Ll
o R R T S Hﬂﬂﬂﬂ]é&.::%moﬂ T o
o ROEO R w2 ob M| ol W M
Bo O Noon moOTW o Ao | WO
G - ° o MR A 5 A
CY wﬁw o o = o
L m%mﬂ o o ©
& B
-~ T
dun_x Hr 1__:. o
No Ao].xn‘_wo
) = 7o
~

- 93 —



#2735

.mo
H
.u.o

B8

!

A FQel Ha) vivtE F

sl

o3

_]_i

Xﬂo

1

o

ALE @A ol whet

o] 7]

-
X

w4
bol WAy
2 f4H 29 o

°

g,

I
P

L

R

3t

°

e 57t

3
3

kel

9

A

=d

|

o

R

[S]

FdiF Lz AstHo] glo] e B EH7}

3 2R o &7t AA 3T
oy} HlEHAl

A Aed BH Zoj=z Q

o A2

N
Njo
N
B
i

Jail

Fel3HA

9 o]

-
X

el

6

=

°

o 743

L

R

23}

122 48 A dov RE pAgNs F

e}
v

o

pu

Aol xe] A7)5e) gaE

(prognostic marker)9] 7jdo] I

o
Ho

o

fc}. meba

7F B F

4

N
o)
%
re
1

8.

hy A
st

Al

N

o 23 Amele] AAE Bl BUANS WAL

fl

o}
]

|
——

Ar

7N

A}l A 9]
(prognostic marker)¢] 7l

=

= Osteoprotegerin(OPG), Osteocalcin, 25—hydroxyvitamin D or parathyroid

hormone)

A1 7159

o
Ho

o

FHA S

< AFHA AL 14>

:F

B/

el

B

2 w9

AT e

of A3 e Aol &&

_‘?‘_
o AZEY AP s ¢ =7} S gH] M3

o et F=H
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_L4

RS E T BIEL R

o Syt At oJgH FI AW F 3A(FYYRE 20139 2€ 6Y)F AAS}=

24 (chronic kidney disease, ©]3} CKD)& 370€ o] X &= 24 SA(Fests =
= 715A)7F AU AEd SAY & Faglol 37 ol AbtAl o #-& (glomerular
filtration rate, ©]3} GFR)°] 60 ml/min/1.73m2 nRkel A9-g2 e

CKD7} 83l Alo]2] e T4 o] WHoz= AWS X = giA @ JuE
@7] A5 A (end—stage renal disease, ©]3} ESRD)&tar st

AAAADLZ CKDY SHEL 10%—13%0) 231, E3) 1EATLANNE 23%—36%%). E3F
T, S, BNk T A Sk} Q1 g o= Qlste] CKD &2 7&/\1]711
Hog F&A Fssta Jown, 20061 fElvEt 419 CKD FH &2 13.7%2 XA
vk Qlo], -Evet A4le] CKD &2 AlA Hio Hliste =& A

=

CKDE ESRDS] A7d@elat ojnw A%, 1 AA7k $elikel Agad 29 ¥
o2 zxete HAH D3 2 AFH A3 YHAATE HANE BAH ZaS

N
AN

Lo

201390 AZHY FA ofstd CKD= 3 Fo9vl7h o 1218539 do= ngsk
o Yol o]of 2915 AABIL a1, AFHJNLT FoHlE A 7863 Yo= 12

=
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a9 411 20139

H 2 Ag2A09F Fodn] A9 1-59 (20
FERF FAAA ATA)

T3 20133 AZEF EA4
A Fogn A

AY duto =z <3 =gl 4o
Agtes SHA ¢ T3

15,421
135 AEHE Z0fH| e
11,853
8,289
7,477 7041
ERMRAYIEY  BEARES TYIIBNE  AAHAE BuE sspEE
o|Ct
786 138 T2 A QILIE Z 0 H|(era)
672 659
oY NBEE DY DEETOILH  7IBR LH %y EoHy| AE%sEY
REE UyE

oy AZEE dyy

- AN F7hEol AFRT
4 R4 A9 78S A4 dAEw M \“ME*""** CKD#| 23]
= Z7b A4 <8
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12 rr oo
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42
= 01 HI(W) Total 3.9% { i

] —.-
*-CKD 3.79—6’///.
3.6% ®

. / R
.039%
22 .037% -038% ® 004

‘08 ‘09t 104 114 124 134

2% 412 sEvEr AA AARE Fou] 8 s A0 tiv] RAFEH Y Fon 2 X
FEAJAY HIF (20139 AZEY FAANA AHF4)

F3til CKDE o3 EFAWARIE R
Al
=4

|
o] Azaw, Wby CKD d7ol et FA= mag

8l 71 Al AV|E vld

CKDEH= 7/d2 20029 X3 AHold o]F 24 Aol Ao 9
L 208 % ket

2 o
3t 20029 E 2011'@ Alolo] CKDel| #ate] Wi ® AF=Fo 4

o

1=}
CKD7} #& AHo=" ©A] GFRE ¥ A creatinine =X E o] &3 Modification Diet in

=
Renal Disease equation (©]3} MDRD equation) 2.2 FA3}9S

o]& ¥ creatinine 4o 3t =A| ¥F (isotope dilution mass spectrometry, ©]3}
IDMS)e] AA =L, GFR FH2 % Bl d 417 7]50] F4Ql A5 oA GFRY A%
7k, 754 ool A7l H7bel ik FA4 &4 5, MDRD equation®] gHAlC] ik HEE
vlelo 2 IDMS Walo 2 =38 dH creatininex] & 7|¥FS. 2 d+& Chronic Kidney Disease
Epidemiology Collaboration equation (©]3} CKD—EPI equation)®] A Zo] A|ot= A2

o] IDMS Ao g =43 A creatinine X|¢ F3Ho] ZHF, o] 43 T GFR
ojele] aglel ofste] AAE= FA I HeO R cystatin CE ol%‘& GFR %@@‘01
= Qo) cystatin CE oFd 2 FHHRE 2o 22lo o3ty g v Aoz &

H A A= A creatinine ¥ cystatin CE 25 o]&35l= CKD—EPI equation®.Z GFRE

FAS= Aol AaHIT Yo

$-2lyegtell A CKD fHE 2 280 tdt A dEE IDMS o] ofd 7]&Ee] &
% creatinine A XE vlg o2 3 MDRD equation®Z FALH Ao = vty A&t



CKD & % &S AL o] & &9 & vehe] Zyel Hlwstr] 9t IDMS
w219l 834 creatinine &% X 9} cystatin CE ©] €3 CKD—EPI equation®.2 CKD fH¥ &7}
S-S OA] A et e

w3k o]FA FoH CKD Aol A A d, Do Fd 9 AdaA 48 49 99 5
co—morbidity §° e AFE FIL vt Us

ZUelA ditE oS g2 F¥E CKD #d A7olA diyE GFR @S ©
CKDE Aosta Gz o 3 AL A
A3 e 7} "WolA &= spot urine dipstick testE o] &3}
spot urine protein/creatinine ratio’} TR Ao A] = H Alg 7 H2 g7 WEQ

spot urine protein/albumin ratio® =X 3l ¢

weby Az FA gANA BT 9
e A7k AaE Bast U

gupetoll A Tl n o] S F& AN
CKD #x}= AHg9ide] =11, 4
Syl = 2 AFAnrt BRausa 9l
Agolup A 9ol &7 =

3E Aol glof oldf digt A+ = Hadh

(i i e

_,d
ol
rr
D)
3
=

o] 9Jol= CKD stage®@=z #7]Al
Aol dFS A= AAELS ojulg A

Aoz 98 ATe U wuHA 3%

-z
-

o
fu
o,

@ gge] Arhg HeA ®E a9 A3

Aol st -2yt CKD $A5<

T3l HZ CKDY 7193 dA 2 g8 A+ AFA| Bl (glomerular hyperfiltration) B
= AF3d3} (renal hyperfiltration, ©]&F RHF)o] th3t 3 A7} @Wo] Buwa glof,
CKD9] o3} #AAste] 22 H7|7F s Qo o2 RHFS Ao gk dx=
As7F glo] ol gt A% FF CKDO oy ##As e w9 Fa3s on|E ztA =
AeZ o4

RHFE Phu) n¥ge B8 AALE, 49478, 2 5 g3t 4% 83 Adse
Aoz FeA 9 A

wheba) chekst A D o
% RHFe] 243t gad® 234 2 2us 5 H28

CKD9 24 919, 2747
kst CKDoF #dd AF o5 = al
Zola, obF 1 &40 HAFHA ol FEyet CKD $xto] tiste] 93 oS 249
A 2 F84 HSol W A7 2aF. olF Hdto 7I€9 CK Sl

T4 2 gl 5 A2 biomarkero] tdk A7 Hash

)
Ho
oo

4 CKD 7 $83 99 48 Fuol} 99 o] YIsA ge ASE 47
TR w4, 1Yol A ATAFH, 4% 1A Wik 5ol A9 RoE
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< CKD$} ##3 unmet research needs®] €3 o). dlejoM= vz &dsiA A
T7F AT o oA a1 Ay} wRgk Fg-oF dlejd vlgte] gyl 53 A
T7F vuRE BES =FFHor AEIINYPS., Aq8H AuEHL T unmet research

1. Definition of CKD: operational definition
7}. Prevalence and incidence of CKD in Korea (Zhang, 2012; Jha, 2013)
t}. Risk of End—stage renal disease in CKD (Eriksen, 2010; Dreyer, 2013; Onuigbho
2014; Vejakama, 2015)
t}. Mortality risk of CKD (Wen, 2008; Weng, 2011; Grams, 2013; Marks, 2013; de
Jager, 2014; Kumar, 2014)

2. Early markers of CKD
7}. Renal hyperfiltration, uric acid, inflammatory markers, etc (Shankar, 2011; Mok,
2012; Park, 2014; Tsumuraya, 2015)
1}. Microalbuminuria (Wu, 2013), spot urine protein/creatinine ratio (Ricardo, 2014)
t}. Genetic factors (Drawz, 2011; Wang, 2012; Smyth, 2014)

3. Incident CKD

7}. Lifestyle factors (Yoon, 2009; Park, 2013; Wakasugi, 2013; Bi, 2014; Koning,
2015)

t}. Socio—economic status (Plantinga, 2013; Garcia—Garcia, 2015; Garcia—Garcia,
2015; So, 2015)

t}. Obesity/metabolic  disorders (Arase, 2011; Cho, 2013; Nashar, 2014;
Zomorrodian, 2015)

2}. Drugs: NSAID, etc (Kazancioglu 2013)

4. Co—morbidities of CKD



7}. Cardiovascular and cerebrovascular diseases (Maisel, 2011; Chen, 2012; Alani,
2014; Tan, 2014; Tsuruya, 2015)

L}, Cancer (Wu, 2013; Izzedine, 2015)

t}. Osteoporosis/bone (Maisel, 2011; Miller, 2014; Miller, 2014; Perez—Saez, 2014)

5. CKD in old age (Stengel, 2011; Nitta, 2013; Mallappallil, 2014; Tonelli, 2014)
7}. Ageing and glomerular filtration rate

6. Socioeconomic burden of CKD (Smith, 2004; Kerr, 2012; Mennini, 2014; Vupputuri,
2014; Choi, 2015)
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¥ 4.11 v]= Healthy people 202004 Stt3=3 Ftha3A 4o s Zx =

AOCBC—-10 Reduce the proportion of adults with osteoporosis
Baseline: 2005-08 (age adjusted to the year 2000 standard population)
Target: 5.3 percent
Target—Setting .
Method: 10 percent improvement
AOCBC—11 Reduce hip fractures among older adults
AOCBC—-11.1 Reduce hip fractures among females aged 65 years and older

5.9 percent of adults aged 50 years and older had osteoporosis in

823.5 hospitalizations for hip fractures per 100,000 females aged 65
Baseline: years and older occurred in 2007 (age adjusted to the year 2000

standard population)
Target: 741.2 hospitalizations per 100,000 population
Target—Setting .
Method: 10 percent improvement

AOCBC—-11.2 Reduce hip fractures among males aged 65 years and older

464.9 hospitalizations for hip fractures per 100,000 males aged 65
Baseline: years and older occurred in 2007 (age adjusted to the year 2000

standard population)
Target: 418.4 hospitalizations per 100,000 population

Target—Setting _
Method: 10 percent improvement

2t SdA EoEEd T =4 d79 PFS 8 (unmet research needs )

- =0 A A ddd adds 7] A ALY Z3E ATEol 2070 o) IAHL
Jom o5 AIE AFES THA HEH 22 AFdaclse] AAHL U

- HZ IdeTe AFaddd d Aok TRES AAAzEee] #Ed dAFEol I
A7FFFEE A A5E 88k st JYHD A=
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= QHF-¢HE ZZEC] gk GWASAT7E JAH S, H2ol sEAIENA 25y g4
THE Aol g GWASAT7F F7E2 AP S 5.

ol KoGESATE F3lM 23 =Eo] 7hedh ok

o KoGES Z3E 9+ T IUIT3F ZZE A

¥ 4.12 KoGES 3935 ZIE o+ 3

FUE SAZTY Ll =3 F3 FNHSF
A7t el 71 sk
%53 Omnisense 7000 device 7 _ 9} ] .§} Distal radius
QHAF - A . . 5]t hip, wrist, .
_ (radius and tibia) o) . SOS, Midshaft
AT E _ . humerus, rib, and o
St F S E A DEXA(Lunar Prodigy) i Tibia SOS
pelvis

A3 # A Achilles ultrasonometer

ok : ;
rzmgE 00 Sak.lara (Hologic) A < ol 20
7+3l: Achilles Express ultrasonometer

P Peripheral DEXA, Axial DEXA

Beo Total BMD t
$5°1 XA and Delphi W X X
AT E and Z sore
— -ty FFTE AFoME TxS WHoE oI ATA FHUE ARE F
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Y. BEIFENNE TABYARO] BT FHAEA} o FoiAT A %

%
— 5ol Z3E+ Hologic At Delphi WER S A4 SEE=E A3

o KoGES ZZEATINAN o535 =t =d4dATF 8%

— KoGES A2 E &8¢ =82 20104 %E 20149707 13He]olar, hab—gqhad oA
A5E 83 AUt 67, FFIIE 34, Aol AF 3W0AS. AfEoF HE AHHE
Woode BoEd 21 9989, 89S TUE AWK, 20 FAdstATel g o
. AFAAle met AEEE, 11 =FodA AT U ZSEAT HAAE ol &
Sgor Yo 118 =& dudy 443 o83
3 4.13 KoGES 22 E dA7oX 2uasd Sua4d 24 #d d5 A3

=& A 5ok IATE
Clinical risk factors for osteoporotic fracture: A .
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