creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

SPLE

% 49 AAte] A7 GAFET

Eis

2018

oy
or MR
P =
g <
He <
I



% 49 AAte] A7 GAFET

Eis

201743 11€

N &



ANES XHALESY =F o2 QAF3
20173 11¢
AAgEey (™ m= Q)
AR (™ T Q)
Chlah- (A EE Q)



AARe] de Hrbstar 7+ AARe] A3
Ttk skelh AT A AR
of A T st= 5=l f- A A & 8 2 AFAFY (korean genome and
epidemiology study, KoGES) ¢ &ty X &ALs] 7IHF A5 E (QHAk »
M) AEE ol &stdth Ant A7 HEo 40~694F o R R
AR = AL A3 E o] &5ke] Ak A= Hrbsilom A9 2 4

oh, "elgEa wlmstenh. AW Akl 4g o] $lal MDS,

_l

|
X
AN
>

ATP—III(national cholesterol education program adult treatment
panel 11D 9] UAIEZZ AW 7158 FL3e] gAlEEs ALY )
A

TS ERAGL. BIAE GASFFE 4B 24 MuAIEE Ftel
9

AT A = ALY He 5A4E AWetr] st didAtES MDS,
DASH, RFS 2Ake] A Aol wet 53952 o] dnkd 54, A4
A5 2 Agtstd A2 E vwdct. MDS A5 48 20%] &k AL
o] o] 45F 5ELTo] A A o] B 59 20%°l &Ik 1+
el wvlate] Py B
o] 400WH wvk sjFA7E Wokth HARS] MDS 5% 9lwrel A Akl

Fnee HAE SFA vgel B FAR wlge] Woth oIz

15w ¢ vEo] 1 FYFFLS 2007HY
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om oA AE FFA u o] Wkth RFS 5&9wto] 189tel vskd
S B 40th7r @gtom wTstw £ Mlgo] Egtu
200%k2l o]k 400%kl wIRE ST AE WOLH RES 53 <ol A
FAA vl go] vt Py BF AAGE A 57 wgkth RFS 5@ 7oA 1
ool wske] - dol E#u|7E wekow @xie] A$ BMIZF %
ojzte] Ag- e Ed, £57] ol A, SAAY FA7F ok

ol9} o] Al 7kA] A Ake] Aol whet Zpzhe] B4 zolE B don
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Al F T2 1 5 JAEdATESTITT, AdAdAS T, deadly
2o} A gttt (Trevisan et al.,
1998; Isomaa et al., 2001; Groop & Orho—Melander, 2001).
AT AR Ixbel W A A QIAES] ] s wAd

4
Aw 1 7)Ao obd EEA okm fAA, $AH AAEo] A G

e

quartet, syndrome X & U3 W o=

el A= vpekst Ayt RuE 1 Yt (Liese et al., 1997; Hong et al.,
1997). 2 = v, 28 9y, 189, uFEAAWEZE AHDL(high
HE)7F st Atbgho AlA FREY

of Uehbm FEHOE Ad&d ATAYW TR Awyde 2n dvke 2

= Y3lHA 19884 Reaven ©] AHIE 3shbe] ¥ (syndrome) & <14
st A AS AjtstAA ol ‘T X(syndrome X)'#F W53
ot oAt WHH Ao 7+ 24 3He] BAI= HAsta of# g
AA & Fitse] oy 55 vvty degd Aol 7HE Fast g
o7 wWolzox 1 it laed AZYS ARSI F4lol He 84

2 S8 wwold #AFL A AddelA AZFR FrkeE Ao
deiA Q. AT T TALxe ndEddE 1, AHDL-Ze

AHEES 52 1 AAZE Aol Ady 9 Hda dao] AR
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Table 1. Diagnostic criteria for metabolic syndrome

712
Index component WHO NCEP ATP—III IDF
aA 18 FE
=2 8¢ Bg we 130/85mmHg ©]7% 130/85mmHg ©]7%%
160/90mmHg ©]%
DEAAE = ZXAAW 150mg/dL. 24 A% 150mg/dL =224 150mg/dL

AHDL-Z#2H 285

Rk
g el

o]}z}
HDL-ZFd ~H =
@A+ 35mg/dL, &k
39mg/dL ©]3s}k

A A=A 4 30kg/m2
o]/, 3&/dd ol
& 934+ 0.9, oI#
0.85 o]

20g/min ©]%+

o] }E}

HDL-Zd2H &
P4k 40mg/dL, &k
50mg/dL ©]3}

ofAJofQle] 79

g Ed P& 90cm,
o3z} 80cm ©]7%
TEEE 100mg/dL
o Ey ey
HAY, £ FEHE

o] }E}

HDL-Z & 2~H &
P4k 40mg/dL, &k
50mg/dLe] 3}

sk=Qle] A5 =
F2F 90cm, 9I &+ 85cm
o]}z}

TEEE 100mg/dL
o e ¥y
PYAY = FEHE

Ak 71E5 At o8 et 7]

g 3 A 90cm, ©3A} 85cm ©]A)

© AR 150mg/dL °]F

e AUDL-Zd~HE2 3 P4 40mg/dL, %1%} 50mg/dL ©]s}

* =2 glﬂ]_:

130/85mmHg ©]%+

D FEEY 100mg/dL o)A+

T
T

P12
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3.2 Axe A #d AT @ FHex

Aol Aok Sl AW Aduds 9 of #d AMGEC v A=
DI thi A Ad 30d w9 FH, = S AT FUFEAAE W AT
7F o] Fol A gtom AALe] AS FAsteE A Ee v=I FHFIMA
FetAl JNEEo] ARG 9l HW ol WS oSk AEE AREEHI UAH
(Table 2). F+HA A 221 =ste} Ao w3t A7 H449 th=
A A7tel HALE (healthy ageing, a longitudinal study in Europe) £

Nl

SENECA (survey in Europe on nutrition and the ederly, a concerned
action), FINE (Finland, Italy, the Netherlands ederly) & I3 E A&
= o] &% dAvsol s WAH AAT HolHARS FASHAY, HA
o] o] =2 A, AT HolHHAE sh= A el AAA G A
daAdge] fdo] Hadts duse A7d3rt A5 E FA AT oA
urs A gtk (Kant et al., 2000; Haveman—Nies et al., 2002; Knoops et
al.,, 2004; Russell et al.,, 2013; Yu et al, 2014; Kurotani et al,

2016).

2017), $t=% Aold Ax AEy APELE AP S ATste] d=F 2
old AE7F AFEEY of WAl F% dIE KB (Lee, 2016).
U JAFSEF T Jrredate AEA dEe]

o @A L] oy A AFE T3 dASTEH Hojal #HHEAS

Ql & 4 AT (Table 3).
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Table 2. Summary of study results on association between chronic diseases and diet quality

HR (95%CD

Diet quality F/U Age at ) . . .
Country Cohort Subjects (n) Major outcome Good diet quality Reference
measurement (years) entry . .
vs. poor diet quality
M:242,320 CVD and cancer M:0.78(0.76—0.80)
HEI Us NIH—-AARP 15 50-"70 . Reedy et al., 2014
W:182,340  mortality W:0.77(0.74-0.80)
M:242,320  CVD and cancer M:0.76(0.74-0.78)
AHEI Us NIH-AARP 15 50-"70 . Reedy et al., 2014
W:182,340  mortality W:0.76(0.74-0.79)
M:242,321  CVD and cancer M:0.83(0.80-0.85)
DASH US NIH-AARP 15 50-"70 . Reedy et al., 2014
W:182,341  mortality W:0.78(0.75-0.81)
M:8,239 L
HEIL US NHANES III 22 >18 W:9.372 total mortality in men 0.77 (0.63-0.94) Kappeler et al., 2013
total, CVD, and
AHEI Us Towa WHS 20 55—-69 W:41,836 inflammatory related 0.82 (0.77-0.87) Mursu et al., 2013
mortality
. CVD and all cause
AHEI UK Whitehall 1I 18 39-63 M&W:7,319 . 0.76 (0.61-0.95) Akbaraly et al., 2011
mortality
. . M:15,324 CVD and all cause
rMED Spain EPIC—Spain 13.4 29-69 . 0.79 (0.69-0.91) Buckland et al., 2011
W:25,298 mortality
mortality from lung
cancer, colorectal .
RFS us BCDDP 9.5 40—-64 W:42 254 oo 0.80 (0.73-0.88) Mai et al., 2005
cancer and incidence of
lung cancer
all cause and
M:52,724 ) ) M:1.19(0.94-1.49)
DQI Us CPS II 4 50-79 all circulatory disease Seymour et al., 2003
W:63,109 W:1.23(0.84-1.81)

mortality

Abbreviations: HEI, healthy eating index; AHEI, alternate healthy eating index; DASH, dietary approaches

_11_

to stop hypertension; rMED, relative mediterranean diet; RFS, recommended food score;

DQI, the diet quality index; M, men; W, women; CVD, cardiovascular disease



Table 3. Summary of study results on association between metabolic syndrome and dietary factors

Diet factor Country Major outcome Reference
s e =, 7F2E o=, e B HAFHUErt =2 1572 AT
1 , ,
kst vl el Korea Wao] MAT A Do 2o GAET L OBO:]% FIENERS Ann et al., 2017
1, QAE, X=2 AF vEd g EFsH] ¢, QAE, (=& F
A= Korea 73] ol AdHst= ol MF HHSIA &2 ol vl tASF $98¥ Shin et al, 2013

Hl:= 0.756W 7H4&

Western, Healthy, Traditional Al 7}#] 2Alg©l 2 F 753} Healthy
2ol s © Korea AR L] HFH7E =2 Fo] w2 el vlE giASET W] 0.588]  Baik et al., 2013
s

DAHEFE $49 hs—CRPI} oftZHEle S, $AWA 2 b

F = = ;
PR PN Korea B AWaky AekehA] wel Kim et al., 2011
AAF A Hdxd meEt EFRste] A AAFE A dFH sk Fol
A+ Korea 13 muk AdFHsE ol wlEl tiAEST wAE|7E 0.439] Baik et al, 2010
(0.23-0.83) % A
= 3z} ol| A Zghdl A FH o HEr=2 AVZ=Z o] S HWE
g B el Korea 12 Pl SR e BadATel 43 WHSFre g Na et al.,, 2010
O = o] Al X H 2 F S =2 A= st = Z&5 10
= F572 A3 REd wEt FRste] SF AIANEF =1 gARSETS
S5 Korea Eulg 7o AT gk S =) Oh et al., 2010
AFE AFH o wa}l B2 o] wWjd 30g o)A A e o] AF AH .
ro o (R B
U= Korea A ok ol W3 hAFZE L 9 EH] 1.638 =7} Baik et al.,, 2008
E Y A X]H} NHAL & g = AdaA7F Q) A Z=E T 9
EdA AHk Korea 4? 117}/\]/]71 HAE el sk BMIS A7 slel Bk ] Lee et al., 2008
9 Wb AA SR HE AR ohekd SAS ST H2 ARl vlEA
2lo] g el Korea Guo} UAEES ogT 2 Ann et al., 2007
= AT B AlA Ao Ef AFA7 =%on =& Ao Ex
UEH Venezuela Eﬂﬂz‘]},‘i_’;] h} Llﬂlgoh)r LPjE}j} ;;ﬂ FEgker I HEE Hoffmann et al., 2009
TAYT 3L HFHE dAkE TR JFEE =olu @Y
2 Us ExsAuAr 9 E}ﬂ%ii}?ﬂ‘*’*o EH/\}%—? TAHL8A YIEE ¥ Melanson et al., 2009

T 2% 29
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2ol A& AYsta ole] Wt FFogHE FFE HIIEH. v=9
Patterson et al(1994)¢] A3} AHE T3k JFEA 2 spel vHA
Hagdske] ool 22 SEo] AEd ddaY AFH "W AARH S
yge 25 H7FstE DQI(diet gaulity index) & #2 X3k o]z AWk
ARl AAte] g Hrbskes v AgEo]l BiuEdoh(kant et al.,
2000; Waijers et al., 2007).

2 AT A AFE¥E MDS (mediterranean diet score), DASH(dietary
approaches to stop hypertension), RFS(recommended food score) 7}

ko] 2 ako]l A FA QA4 Table 49 2t}

O MDS (mediterranean diet score)

AN, B, 2, gae, A Bookel HHE o] Folxl X F&f 4 o]
(mediterian diet pattern)®} AW oW} eo] AHAAFE 3 AdF50] W
o] o]FojHt}(Khor, 1997; Kant et al., 2000; Sacks et al.,, 2001;
Knoops et al.,, 2004; Perez—Lopez et al., 2009; Milaneschi et al.,
2010; Mozaffarian et al.,, 2011; Micha et al., 2012; Vasto et al.,
2012; Bonaccio et al., 2012). #5324 Ao dHAE st= A5 AHE2 =
dAge] AdS AaAdes A3t B A3 E dAd el dhebE
1o (Trichopoulou et al., 1995; Osler & Schroll, 1997; Huijbreght
et al, 1997) As34 Hol7} tAlSF o FHES W3, AdaAd
o YIES U= dAFAxE AXEAT(Esposito et al., 2008).
o ATelM AREE olgEol AFEES HATe AT Aold AEd

[talian mediterranean index+ A4, AYHF 9w F7F o ZEard] A
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@ RFS(recommended food score)
S AZAEoR o Fold AAME F5E AEstel Ao ol &
IAVEE, F AMGE, LA AMLE, HES AFEEC] Yol

A= FHEAAES AASE A7 (Kant et al.,, 2000; Mai et al., 2005) o]

rﬂ

Fo] & gt} RFS+ fruits, vegetables, protein foods, grains, dairy
Fox 450 glon fdAES 7 F&e dEEHE AEs HA

13 o] A5 A 185 Fo¥r=r(Kant et al, 2000). ¥ AT-oA=
RFS A Q2 49l fruits, vegetables, protein foods, grains, dairyel 323§F
H AE/gAS F=Qle]l AF AFske A HFEoR 7" A A9AHS

AP E A AFAHFANE 2AA Y AE/54S A8sia 28 RFSY

7 gEel w&e uelstel WEE AU B RESE 62749 AE/S
Aor FAE AEAFRE ZAAE ol &skl7] wWimel & 23% o] wid
Heom 2 Apdae AEF/S549 757 o dhekst 103719 AEA

AN
o
H
EN

AAE olg3tel F 538 WFE AT

2Ake] A =+ MDS, DASH, RFS9 74 @4 Table 49} Zom &
Aol AREat7] Qs WA F AFAANE A O AFeA 2Ake] A
T T LAE F% Auls Table 50 AASEA T st oFsts| s A
gdete ZAAE ALe wizly 274 ol AMAaAHAY AXF
260~490g) Aol wel A7/, FotAF= HAF FAHLNA Agst
Rom AolAfrt FHe HxF P MAS ALhFol EdeAT AR
FAE FES AR Ze Baded Rk AHA &0l 69.8%0% W
Korea Health Statistics 2015) 9 & 3st] 7, LAHE, A =&

o fAE FEoE A S

flo
R
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Table 4. Overview of diet

quality component and scoring scheme of MDS, DASH and RFS

Index component

Diet quality scores

MDS

DASH

RES

vegetables

nut & legumes

fruits

cereals and whole grains

fish
potatoes
total meat

dairy products

SSBs (sugar—sweetened beverages)

sodium
oil
butter
alcohol

protein

Total score

(+) 1 point
= 3rd tertile

(+) 1 point
= 3rd tertile
(+) Fruit

= 3rd tertile

(+) 1 point
= 3rd tertile

—~

+) 1 point
3rd tertile
—) 1 point
1st tertile
-) 1 point
1st tertile

N INT IV

(+) 1 point
= 1st tertile

(+) 1 point
= 3rd tertile

(=) 1 point
= 1st tertile

(+) 1 point
0.01-12g/d

11

(+) 1-5 point
(except potatoes & legumvesv)
1-5 lowest to highest quintile

(+) 1-5 point

1-5 lowest to highest quintile
(+) 1-5 point )
1-5 lowest to highest quintile

(+) 1-5 point
1-5 lowest to highest quintile

(=) 1-5 point o
1—5 highest to lowest quintile
(+) 1-5 point

1-5 highest to Lowest quintile
(=) 1-5 point

1—5 highest to lowest quintile
(=) 1-5 point

1—5 highest to lowest quintile

40

(+) 9 point
tomatoes, broccoli, spinach, mustard, turnip or collard
greens, carrots or mixed vegetables with carrots,
green salad, sweet potatoes or yams, other potatoes,
dried beans

(+) 6 point
apples or pears, oranges, cantaloupe, orange or
grapefruit juice, grapefruit, other fruit juices

(+) 4 point
dark breads such as whole wheat, rye or
pumpernickel, cornbread, tortillas and grits,

high—fiber cereals, such as bran, granola or shredded
wheat cooked cereals

(+) 2 point
2% fat milk, 1% fat or skim milk

(+) 2 point )
baked or stewed chicken or turkey, baked or broiled
fish

23
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Table 5. Overview of diet quality component and scoring scheme of MDS, DASH and RFS in this study

Index component

Diet quality scores

MDS DASH RFS
vegetables (+) 1 point (+) 1-5 point (+) 22 point * 0.94
>5rd quintile (except potatoes & legumes) FAF, 1FY, AFA, FF, EAY, F5F/0u, 7)E
1-5 lowest to highest quintile =2 zj4, Pr =ekx/9yY, HH:;F/HH:’F'—'.I, Q0] T
B/&5F, /LT, %%igh off g uk, ofAFA, Al
Abl/aTebE 7], el AL Z1ERAL, A, ofA e/ e o
nut & legumes (+) 1 point (+) 1-5 point B
=>5rd quintile 1-5 lowest to highest quintile
fruit (+) 1 point (+) 1-5 point (+) 12 point * 1.15
>5rd quintile 1-5 lowest to highest quintile  7F/37, =, # 1/"3_%, wluby, b)), AR /AR R
A/ ANA T2, Fuk, Bgol/Al, '], EE/EE%Q,
EU}E/EU]’E%‘Q

whole grains

fish

total meat

dairy products

SSBs (sugar—sweetened beverages)
sodium

oil
alcohol

protein

Total score

(+) 1 point
=5rd quintile
(+) 1 point
=5rd quintile
(=) 1 point
<1st quintile
(+) 1 point
=5rd quintile
(+) 1 point
<1st quintile

(+) 1 point
(+) 1 point
0.01-12g/d

10

(+) 1-5 point
1-5 lowest to highest quintile

(=) 1-5 point
1—5 highest to lowest quintile
(+) 1-5 point
1—5 highest to Lowest quintile
(=) 1-5 point
1—5 highest to lowest quintile
(=) 1-5 point
1—5 highest to lowest quintile

40

(+) 3 point * 3.0724
2y, d3, vl rbe/ A

(+) 3 point * 1.54
T, QAE, A=

(+) 13 point * 0.35

F/FARE, B, A=/, 5, G/ oREE/A, v

Zl/gae/gdan, A/ d, A3, 2A, Fol, =
71, We/EE/Eo], SFE A

53




AT W8 2 8

g f A A o T 2AMF (KoGES) & v d el 844, §44 9199
e sofsta o5 e AEAES E ¥ AW ot 9% #dAH
He BEE 200199 H 249 F72 F36s 7 T2 A5E AR

PN
T
t} (Korea centers for disease control and prevention, 2014).

o] APl A A3 ZWk ZFZE QAL - M), FE VN ZITE, EA] 7]

stol 2017 71 84 FAXAPEA AP 2 Ave dHAFAA
ASZAMALY] T A G 7N ZFE AR E o] g3t YASET
A

)
=
Qe WAL Aol A 299 1 27 B AL #AnA st
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Fro® ekE oAt 2,0427 2 ATl Al Llskadth B Ao] o
FTe = 7 T LEY, B, AAET, AT, =944, 2E
A

Fe AT AR 1,614 AR 404 VI B 694 oA

ZAbl A Aol A HAME2AL AR A3
A 4293 olUA AFHFEo] 500~5000 kcal?] 71F=olA "old oAt
68 AT & F 58817 (FA 2,80567, oAk 3,076™) = hE O

w233 ok (Figure 1).
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Initial cohort at baseline

n=10,030

)

excluded subject aged <40 or >69 at baseline (n=284)

n=9,746

l

excluded those with metabolic syndrome (n=2,042)
or chronic diseases (hypertension, diabetes mellitus, hyperlipidemia,
myocardial infarction, heart failure, coronary artery disease,
thyroidism, renal disease, peripheral vascular diseases,
cerebrovascular diseases)

or cancers(n=1,614) at baseline

n=6,090

l

excluded those with incomplete biochemistry data at baseline
(n=99)

n=5,991

i

excluded those with <500kcal/day or >5000kcal/day energy intake
at baseline (n=68), no FFQ data at baseline (n=42)

n=5,881

l

subject for study

n=5,881

Figure 1. Flow chart of the sample selection process for this

cohort study
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3. A &4

M

2 AFoA e e T
SAS Institute, Cary, NC, USA) & 73S A}lg3}o] EAI&9 ),

Wibd S5k kel A Agel dalel WEY ARE WEG MREE

X8 SAS 9.4 (statistical analysis system,

EFHEAE Qoksiglon, 53 H# (—HAS
B BEAIARE B AAel A Agel ©E A% 7 AR
e A7) vlaE 918kl ANOVA & Duncan’ s tYaHluwd S AAISHS
A A AR B WudEE Frrety] As S2au e s

5238 (Cox s proportional hazards regression model) & ©|&3F o HI
A2 AlsEGlh ol & flE F4 A 71 S tAbESTto] A s oA

A= g AR (event) o] AR A=, FH AL 73] FRE= A
=

th Z29 vHAAs] AR A dojx= $13H] (hazard ratio, HR)+
H] 9] & ¥] (relative risk, RR)E ZFF3sle] siadeda 95% A3
(confidence interval, 95% CD = T3ttt AALSY] Ao] tAtSSo- 2AY
of WX AR E A= FAnHAFE ARSI S st A5 vwiAd
T2 ZAgs = 3E 29 (covariates)? dAH, F AHFH I nS

7 FF, 274, & A", AASdE FFor BT gAY
A# L 30~394, 40~494], 50~594], 60~694 7 W3} sl o

Fre zsen =gole, Fotw =9, nEHw =9 dRw 29 oy
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A g F 58819 2R WA= 2,8057, oAk 3,076l oM
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Table 7. General characteristics of the subjects at baseline

Male Female Total
Characteristics (N=2,805) (N=3,076) (N=5,881)
N % N % N %
Age (year)D 50.7+8.6 50.6*8.6 50.6£8.6
40~49 1535  54.7 1698 55.2 3233 54.9
50~59 679 24.2 735 23.8 1414  24.0
60~69 591 21.0 643 20.9 1234 20.9
Education
elementary school graduate or less 547 19.5 1186  38.8 1733  29.6
middle school 631 22.5 767 25.1 1398  23.9
high school 1022  36.5 893 29.2 1915  32.7
college graduate or more 594 21.2 210 6.8 804 13.7
Income (10,000 won)
<100 751 26.9 1085  36.0 1836  31.7
100~200 862 30.9 902 29.9 1764  30.4
200~400 920 33.0 826 27.4 1746  30.1
400> 250 8.9 196 6.5 446 7.7
Drinking status
non—drinker 785 28.8 2165 71.7 2950 51.4
drinker 1938 71.1 851 28.2 2789  48.6
total alcohol intake (g/day)
0.06 ~ 5.5 484 17.7 205 6.8 697 12.1
5.53 ~ 16.21 486 17.8 213 7.0 672 11.7
16.26 ~ 34.58 479 17.5 221 7.3 723 12.6
34.73 ~ 251.79 489 17.9 212 7.0 697 12.1
Smoking status
non—smoker 550 20.2 2878  95.3 3428 59.7
smoker 2171 79.7 139 4.61 2310  40.2
pack—year
0.01 ~ 11.2 540 19.8 34 1.13 605 10.5
11.25 ~ 20 582 21.3 33 1.09 647 11.2
20.1 ~ 30 535 19.6 37 1.23 537 9.3
30.5 ~ 160 514 18.8 35 1.16 521 9.0
Physical activity?)
METs<20 1560 57.2 1962 655 3522 61.6
20<METs<40 536 19.6 470 15.7 1006  17.6
40<METs 627 23.0 562 18.7 1189  20.8
1)mean=®SD

2)METs: metabolic equivalents
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Table 8. Anthropometry and serum profiles of the subjects at baseline

Male Female Total
Anthropometry
and serum profile (N=2,805) (N=3,076) (N=5,881)
M SD M SD M SD
height (cm) 166.7 5.8 154.1 5.5 160.1 8.5
weight (kg) 65.4 9.0 57.8 8.2 61.4 9.4
WHRD 0.891 0.068 0.870 0.096 0.880 0.085
BMI, (kg/m? )2 23.4 2.6 24.3 3.1 23.9 2.9
WC (cm) 81.4 6.9 79.5 9.1 81.5 8.5
systolic BP (mmHg) 117.5 14.5 114.7 16.1 116.0 15.5
diastolic BP (mmHg) 79.0 9.8 75.5 10.4 77.2 10.3
fasting glucose (mg/dl) 89.4 14.0 86.8 13.0 88.0 13.5
triglyceride (mg/dl) 142.9 101.1 114.6 68.8 128.1 86.9
HDL—C (mg/dl) 49.8 11.6 53.0 11.8 51.5 11.8

Abbreviations: M, mean; SD, standard deviation; WC, waist
circumstance; BP, blood pressure; HDL-C, high
density lipoprotein cholesterol)

1) WHR: waist—hip circumstance = waist circumstance (cm) / hip

circumstance (cm)

2) BMI: body mass index = weight (kg) / height (m? )
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Table 9. Nutrient and food group intakes

for Selected quintiles of diet

quality scores for men

Diet quality and quintile of scorel)

Dietary MDS DASH RFS
component 5 p 1 5 p 1 p
M SD M SD M SD M SD M SD M SD
Total score 9.87 2.05 24.41 2.36 <.0001 18.17 1.83 29.69 1.74 <.0001 8.76 2.28 32.92 6.83 <.0001
Nutrients
dietary energy 1710.36  419.59 2317.20 583.66 <.0001 1889.57 483.83 220153 633.11 <0001 158358 397.76 2497.71 609.91 <.0001
(kcal/day)
total fiber 4.56 1.74 9.27 3.14 <.0001 5.49 2.11 8.66 3.34 <.0001 4.49 1.90 9.63 3.37 <.0001
(g/day)
alcohol 37.04 32.84 16.87 24.14 <.0001 27.30 31.34 24.89 29.79 0.2700 22.49 25.13 29.58 38.98 0.0031
(g/day)
dietary total fat  28.61 16.07 43.02 18.46 <.0001 35.20 18.95 37.27 17.35 0.0515 22.13 12.88 48.77 20.29 <.0001
(g/day)
sodium 2678.27 1259.55 4110.29 1719.83 <.0001 3425.85 1462.93 3495.70 1745.24 0.4598 2540.26 1363.67 4333.83 1781.84 <.0001
(mg/day)
Food groups (servings/day)
whole grains 2.43 5.95 14.86 9.67 <.0001 1.68 4.80 15.48 9.46 <.0001 0.24 0.43 1.09 0.71 <.0001
fruits 4.45 4.63 15.71 13.81 <.0001 5.64 6.87 15.89 14.16 <.0001 047 0.92 5.37 3.59 <.0001
vegetables 16.09 9.54 39.39 19.40 <.0001 19.71 11.93 35.97 19.34 <0001 2.68 1.83 12.05 4.30 <.0001
dairy 1.52 3.03 6.59 5.48 <.0001 1.87 3.10 6.54 5.39 <.0001 0.34 0.59 1.33 0.86 <.0001
meat 3.51 3.32 3.92 3.41 0.0400 5.46 4.88 3.73 3.10 <.0001 045 0.92 1.88 1.85 <.0001
nuts&legumes 4.69 3.93 14.55 9.30 <.0001 5.13 3.75 14.47 9.20 <0001 142 0.94 2.78 1.05 <.0001
SSBs 12.33 9.08 7.25 7.41 <.0001 9.53 8.59 5.67 6.53 <0001 0.91 0.73 1.54 0.92 <.0001

Abbreviations: MDS, Mediterranean Diet Score; DASH, Dietary Approaches to Stop Hypertension;
RFS,

Recommended Food Score;

sugar—sweetened beverages

M,

mean;

SD,

standard deviation;

1) Quintile of diet quality score (scores in higher quintiles indicate better diet quality)
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Table 10. Nutrient and food group intakes for selected quintiles of diet quality scores for women

Diet quality and quintile of scorel)

Dietary MDS DASH RFS
component 1 5 p 1 5 P 1 P
M SD M SD M SD M SD M SD M SD
Total score 9.95 1.92 2413 2.14 <.0001 18.35 1.67 29.43 1.53 <0001 9.44 2.47 36.53 7.33 <.0001
Nutrients
dietary energy 1501.98 433.58 2314.23 746.84 <.0001 1681.62 504.27 2096.16 698.92 <.0001 1453.10 391.55 2436.06 778.80 <.0001
(kcal/day)
total fiber 4.43 1.84 9.83 3.84 <.0001 5.28 2.28 8.82 3.81 <.0001 4.49 2.01 9.84 4.13 <.0001
(g/day)
alcohol 11.36 17.07 2.73 3.31 <.0001 6.27 11.66  3.40 6.25 0.0046 4.68 9.58 5.38 10.48 0.5231
(g/day)
dietary total fat  20.46 12.46  39.23 19.67 <0001 27.08 17.37 31.57 16,90 <0001 17.32 10.23 43.01 21.77 <0001
(g/day)
sodium 2235.46 1186.48 3899.16 1722.73 <.0001 2938.32 1357.90 3075.01 1625.17 0.1172 2222.06 1224.26 3816.08 1742.65 <.0001
(mg/day)
Food groups (servings/day)
whole grains 4.74 7.90 16.37  9.40 <.0001 3.81 7.20 16.96  9.17 <.0001 0.39 0.49 1.30 0.69 <.0001
fruits 6.31 6.25 22.02 19.94 <0001 7.64 8.33 20.64 18.80 <0001 0.66 1.15 6.23 3.48 <.0001
vegetables 15.74 10.46 45.03 26.60 <0001 19.95 13.63 38.76 2548 <0001 2.74 1.93 11.64 4.16 <.0001
dairy 1.99 3.56 8.34 6.49 <.0001 2.06 3.39 7.55 6.40 <.0001 0.38 0.60 1.44 0.84 <.0001
meat 1.93 1.99 2.96 3.39 <.0001 3.63 3.42 2.60 3.38 <0001 0.18 0.50 1.35 1.43 <.0001
nuts&legumes 4.47 4.07 15.43 8.96 <.0001 4.63 3.61 14.94 8.91 <0001 1.37 0.93 2.60 1.02 <.0001
SSBs 7.97 7.83 4.60 5.86 <.0001 9.26 7.57 2.89 4.42 <.0001 0.92 0.78 1.04 0.84 <.0001

Abbreviations: MDS, Mediterranean Diet Score; DASH, Dietary Approaches to Stop Hypertension;

RFS, Recommended Food Score;

sugar—sweetened beverages

M,

mean;

SD,

standard deviation;

1) Quintile of diet quality score (scores in higher quintiles indicate better diet quality)
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Table 11. General characteristics for selected quintiles of diet quality scores for men

Diet quality and quintile of scorel)

h . MDS DASH RFS
Characteristic I 5 P 1 5 p 1 5 p
N % N % N % N % N % N %
Age (year)
40~49 312 58.1 299 51.8 0.3478 390 65.6 256 44.8 <0001 256 456 311 554 <0001
50~59 122 227 157 27.2 123 20.7 160 28.0 137 24.4 146 26.0
60~69 103 19.2 121 21.0 82 13.8 156 27.3 168 30.0 104 18.5
Education
elementary school graduate or less 118 22.1 86 15.0 0.0249 93 157 125 21.9 0.16563 173 31.1 81 14.5 <0001
middle school 129 241 124 21.6 129 21.8 129 226 140 25.1 121 21.7
high school 195 36.5 218 38.0 242 40.8 191 33.5 169 30.3 222 39.8
college graduate or more 93 17.4 147 256 129 21.8 126 22.1 75 13.5 134 24.0
Income (10,000 won)
<100 158 29.8 133 23.1 0.0328 139 23.6 168 29.4 0.3284 211 38.3 119 21.3 <0001
100~200 151 28.5 180 31.3 181 30.7 180 31.5 176 31.9 173 31.0
200~400 183 34.5 191 33.2 219 37.2 167 29.3 136 24.7 201 36.0
400= 38 7.2 71 12.4 50 8.5 56 9.8 28 5.1 65 11.7
Drinking status
non—drinker 197 38.0 112 19.7 <0001 157 27.0 182 32,9 0.0391 172 31.5 161 29.9 0.4719
drinker 340 62.0 465 80.3 438 73.0 390 67.1 389 68.5 400 70.1
total alcohol intake (g/day)
0.06 ~ 5.5 29 5.6 180 31.7 <.0001 93 16.0 108 19.5 0.2714 102 18.7 95 17.7 0.0579
5.53 ~ 16.21 47 9.1 147 25.9 110 18.9 77 13.9 105 19.2 82 15.2
16.26 ~ 34.58 115 22.2 57 10.0 102 17.6 94 17.0 82 15.0 94 17.5
34.73 ~ 251.79 130 25.1 72 12.7 119 20.5 93 16.8 85 15.6 106 19.7
Smoking status
non—smoker 70 13.4 146 26.1 <0001 79 13.5 150 27.2 <0001 94 17.3 139 255 0.0002
smoker 467 86.6 431 73.9 516 86.5 422 72.8 467 82.7 422 745
pack—year
0.01 ~ 11.2 87 16.7 118 21.1 <0001 100 17.1 104 18.8 <0001 91 16.7 110 20.2 0.0099
11.25 ~ 20 115 22.1 115 20.6 134 23.0 104 18.8 126 23.2 106 19.4
20.1 ~ 30 125 24.0 102 18.3 143 24.5 98 17.8 123 22.6 97 17.8
30.5 ~ 160 124 238 78 14.0 128 21.9 96 17.4 110 20.2 94 17.2
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Physical activity
METs<20
20=<METs<40
40<METs

Total energy intake
504.52 ~ 1614.80
1615.07 ~ 1909.10
1909.29 ~ 2278.57
2278.59 ~ 4900.38

286
105
128

241
145
105
46

55.1
20.2
24.7

44.9
27.0
19.6
8.6

328
123
113

37
99
182
259

58.1
21.8
20.0

6.4

17.2
31.5
44.9

0.2920

<.0001

363
101
120

178
168
151
98

62.2
17.3
20.6

29.9
28.2
25.4
16.5

305
116
131

78

118
174
202

55.3
21.0
23.7

13.6
20.6
30.4
35.3

0.3359 261

<.0001

97
184

346
113
73
29

48.2
17.9
34.0

61.7
20.1
13.0
5.2

302
118
113

18
62
146
335

56.8
22.1
21.1

3.2

11.1
26.0
59.7

<.0001

<.0001

Abbreviations: MDS, Mediterranean

Diet Score; DASH, Dietary

RFS, Recommended Food Score)

1) Quintile of diet quality score (scores in higher quintiles indicate better diet quality)
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Table 12. General characteristics for selected quintiles of diet quality scores for women

Diet quality and quintile of scorel)

Characteristic MDS DASH RES
1 5 P 1 5 P 1 5 P
N % N % N % N % N % N %
Age (year)
40~49 331 529 333 55.0 0.1704 363 61.5 276 46.8 <0001 270 44.0 378 61.5 <0001
50~59 145 23.2 163 269 126 214 173 29.3 158 25.7 145 23.6
60~69 150 24.0 109 18.0 101 17.1 141 23.9 186 30.3 92 15.0
Education
elementary school graduate or less 289 46.8 197 32.7 <0001 216 36.9 229 39.1 0.8406 343 56.6 186 30.4 <0001
middle school 147 23.8 147 244 157 26.8 137 23.4 133 22.0 15564 25.2
high school 144 23.3 211 35.1 182 31.1 177 30.2 113 18.7 217 355
college graduate or more 37 6.0 47 7.8 31 5.3 43 7.3 17 2.8 54 8.8
Income (10,000 won)
<100 279 457 183 30.9 <0001 210 36.3 207 359 0.9318 317 529 173 28.8 <0001
100~200 175 28.6 183 309 183 31.7 175 30.4 179 29.9 183 30.5
200~400 132 21.6 186 314 154 26.6 158 27.4 89 14.9 188 31.3
400= 25 4.1 40 6.8 31 5.4 36 6.3 14 2.3 56 9.3
Drinking status
non—drinker 532 86.9 302 50.8 <0001 387 67.1 447 77.3 <0001 451 75.3 408 68.0 0.0062
drinker 94 13.1 303 49.2 203 329 143 227 163 24.7 207 32.0
total alcohol intake (g/day)
0.09~0.84 15 2.5 100 16.8 <.0001 40 6.9 42 7.3 0.0025 37 6.2 55 9.2 0.0754
0.87~2.14 19 3.1 72 12.1 44 7.6 38 6.6 43 7.2 50 8.3
2.17~5.21 12 2.0 79 13.3 48 8.3 34 5.9 37 6.2 42 7.0
5.33~93.77 34 5.6 42 7.1 58 10.1 17 2.9 31 5.2 45 7.5
Smoking status
non—smoker 586 95.0 571 95.8 0.8648 545 945 560 96.6 0.2265 575 958 579 96.3 0.5227
smoker 40 5.0 34 4.2 45 5.5 30 3.4 39 4.2 36 3.7
pack—year
0.01~1.33 6 1.0 6 1.0 0.2657 9 1.6 6 1.0 0.3097 6 1.0 4 0.7 0.5310
1.40~4.50 5 0.8 10 1.7 5 0.9 6 1.0 4 0.7 8 1.3
5.00~11.50 7 1.1 5 0.8 7 1.2 5 0.9 7 1.2 7 1.2
12.00~60.00 13 2.1 4 0.7 11 1.9 3 0.5 8 1.3 3 0.5
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Physical activity
METs<20
20=<METs<40
40<METs

Total energy intake
533.11~1469.79
1470.43~1771.62
1771.66~2159.40
2160.02~4940.04

381
96
130

313
187
91
35

62.8
15.8
21.4

50.0
29.9
14.5
5.6

387
110
98

46
83
186
290

65.0
18.5
16.5

7.6

13.7
30.7
47.9

0.0391

<.0001

380
94
97

205
157
182
31

66.6
16.5
17.0

36.9
26.8
31.1
5.3

371
88
116

81

134
157
218

64.5
15.3
20.2

13.7
22.7
26.6
37.0

0.6469 324

<.0001

100
173

363
168
56
27

54.3
16.8
29.0

59.1
27.4
9.1
4.4

404
110
85

46
66
146
357

67.5
18.4
14.2

7.5

10.7
23.7
58.1

<.0001

<.0001

Abbreviations: MDS, Mediterranean Diet Score; DASH, Dietary

RFS, Recommended Food Score)

Approaches to Stop Hypertension;

1) Quintile of diet quality score (scores in higher quintiles indicate better diet quality)
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wapel Aate] Ay giAbSET fE el A Awde Table 137
Aok AAZAF BMD & ARG 9 AW 3] BEAd Adibls AE el
uet Zasts Flo® d#A iy = Hth= s s
7F Hop AAg vjak A 12 AFE =2 5 v Ria% ok (Camargo, C.
A et al, 1999). INTERHEART StudyelA &= AAZFA SR 38—
JolEd o W] (waist hip ratio, WHR) 7} 2 A9 93l S & oS53+
A0 2 YEFY(Yusuf et al, 2005) # AolA= sgEd ¥ v ofye
AAdFA 9} slg-Fdo] vlo] wpE Ao Aol AAGS FA AT

MDS #A+7F =2 529w g -ddol =49 ®7F 0.883= A7t
S 19 0.895¢ HlE] froletAl Woatth dEH T A 4Y H%
T s -dFol w2 vl 12T H 5T FoF AHol7t AN
om FEd, FHAAY FAIF SETAA FolEAl wrebs ot

Aol M= AAFA
[e]

oL

?

DASH®] Aol weE F AdFATE 597 23.2 kg/m? | 1291+
23.6 kg/m* & 5&9e AAFAFTE FoStA . F57] W o] ¢k
7] @ DASH H57F 52 58974 Fodo=z w3om HDL-&
A E T2 S5Eglwe]l FootAl =tk 2y AR A A4S BAS
o] A#E R BMI, $£=7]9 o]¢t7] deF, HDL-ZHAHE FX oA 59

gk Apol 7k flSlal sl -gEel = e s Edrt 5T F2fsHA

srob et

RFSS ZA$¢ Ho Ad= X4= 5897 23.7 kg/m? , 1897 23

dFe EAsHd slg-d9dol =uU wlelAnt 12973 5297 79
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Table 13. Metabolic syndrome risk factors for selected quintiles of diet quality scores for men

Diet quality and quintile of scorel)

Characteristic MDS DASH RES
1 5 P 1 5 P 1 5 P
M SD M SD M SD M SD M SD M SD
WHR2) 0.895 0.067 0.883 0.067 0.0085 0.891 0.067 0.890 0.070 0.7401 0.907 0.068 0.885 0.067 <.0001
BMI (kg/m2)3) 23.3 2.8 23.5 2.6 0.4358 23.6 2.6 23.2 2.7 0.0072 23.0 2.7 23.7 2.7 <.0001
WC (cm) 82.3 74 81.9 7.0 0.4040 82.8 7.1 82.0 7.4 0.0659 82.2 7.3 82.6 7.1 0.3202

systolic BP (mm Hg) 117.1 151 117.8 15.0 0.3923 116.1 14.0 119.0 15.2 0.0008 118.5 15.3 117.8  14.5 0.4187
diastolic BP (mm Hg) 789 105  79.3 9.9 0.5244 78.6 10.2 79.2 9.7 0.2697 79.4 10.2 79.1 9.5 0.5866
fasting glucose (mg/dl) 88.7 12.8 89.8 12.2 0.1657 88.8 11.3 89.4 10.8 0.3730 88.8 15.4 89.2 9.7 0.5860
triglyceride (mg/dl) 148.2 126.7 138.4 85.1 0.1350 149.7 97.3 142.1  92.3 0.1714 1404 110.2 1428 105.7 0.7143
HDL-C (mg/dD) 50.1 11.3  50.2 11.6 0.9468 49.4 11.0 51.0 12.5 0.0276  50.4 11.5 50.4 12.1 0.9940

Abbreviations: MDS, Mediterranean Diet Score; DASH, Dietary Approaches to Stop Hypertension;
RFS, Recommended Food Score; M, mean; SD, standard deviation; WC, waist
circumstance; BP, blood pressure; HDL—C, high density lipoprotein cholesterol

1) Quintiles of diet quality scores (scores in higher quintiles indicate better diet quality)

2) WHR: waist—hip circumstance = waist circumstance (cm) / hip circumstance (cm)

3) BMI: body mass index = weight (kg) / height (m2)
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ojzxke] Aate] A PALFEF Yl FdH AAAL Table 14
s} 2t

MDS el wE F sl -dHol=dg vl= &9 0.862, 1%
T 0.885% 5&-9lwro] oAl wtom A9y A% »Y & FHe-9d
o] £ n¢t et 5T FASHA wobxih

DASH Aol & Aoli= gloloy A9 9% By $ Fg-9ddol
=] v, sEdrt 47 17997 Bt 5297 el A felsh Al wekth
RFS 5&91welA g -ddolzel v, dgEd, 57 I, ole]
ek, A 1Rt folshA wokth A9 4% Ay ¥ F4
Akg A9 sel-Felzmdel wl, e, 557 dt, ol dst
oA 1&9 3 59 frol sk Aol vt lSlth
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Table 14. Metabolic syndrome risk factors for selected quintiles of diet quality scores for women

Diet quality and quintiles of scores!)

Characteristic MDS DASH RES
1 5 P 1 5 P 1 5 P
M SD M SD M SD M SD M SD M SD
WHR2) 0.885 0.097 0.862 0.094 0.0001 0.869 0.098 0.870 0.094 0.9158 0.911 0.094 0.860 0.091 <.0001
BMI (kg/m2)3) 24.2 3.1 24.3 3.1 0.7116 244 3.0 24.3 3.2 0.5240 24.3 3.2 24.3 3.1 0.8827
WC (cm) 81.5 9.5 80.5 9.4 0.1097 80.6 9.5 80.9 9.3 0.5693 83.3 9.5 80.7 9.2 <.0001

systolic BP (mm Hg) 1154 16.3 1141 15.5 0.1381 1139 16.7 115.6 16.1 0.0735 118.2 17.0 113.0 144 <.0001
diastolic BP (mm Hg) 76.1 10.2  75.5 10.3 0.3266 75.1 10.1 76.0 10.8 0.1428 77.6 10.5 74.3 9.5 <.0001
fasting glucose (mg/d)  86.1 11.1  86.6 12.9 0.5331 86.6 13.6 86.7 12.4 0.8933 86.8 10.3 86.5 12.8 0.6556
triglyceride (mg/dl) 117.3 739 110.8 65.5 0.1027 113.0 60.6 110.4 61.5 0.4618 120.3 76.8 111.6  71.0 0.0398
HDL-C (mg/dD) 534 119 53.8 12.4 0.6193 54.0 11.6 52.8 12.1 0.0910 52.6 11.9 53.2 12.1 0.3997

Abbreviations: MDS, Mediterranean Diet Score; DASH, Dietary Approaches to Stop Hypertension;
RFS, Recommended Food Score; M, mean; SD, standard deviation; WC, waist
circumstance; BP, blood pressure; HDL—C, high density lipoprotein cholesterol

1) Quintiles of diet quality scores (scores in higher quintiles indicate better diet quality)

2) WHR: waist—hip circumstance = waist circumstance (cm) / hip circumstance (cm)

3) BMI: body mass index = weight (kg) / height (m2)
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Table 15. Risk of metabolic syndrome incidence across quintiles of diet quality scores for men

Diet quality  Range of Crude Model 12) Model 23
scores and  participant No. of Total
e ileaD) ricipa 0ol ersatal s HR 95% CI p4) HR 95% CI p HR  95% CI p
MDS
1 3—-12 191 1,347,100 1.00 Reference 1.00 Reference 1.00 Reference
2 13-15 199 1394021  Loo4 9823 o.9e91 o096 §7%L 0.7379 1076 98LY 0,607
3 16-18 197 1480813 0939 J79%  os350 os91 G728 02611 1000 Q03 0.9974
4 19-21 181 1344345 0948 Q7TL oeosz osez Q020 01690 1914 QBla 05504
5 22-33 180 1468716  0.862 2% 01522 0757 909 00125 0914 QO7L 05693
P for trend 0.122 0.0072 0.6036
DASH
1 11-20 202 1,502,887 1.00 Reference 1.00 Reference 1.00 Reference
2 21-22 163 1136,625 1062 80 05708 1045 Q830 06749 1145 QBTL 03249
3 23-25 177 1301745 1009 092 09325 o985 Q0L ossos 1169 QRIS 02451
4 26-27 211 1682308 0920 0799 04542 o0s93 G732 02546 0975 QTN 0.8500
5 28-36 195 1411430 1023 Q81% os190 o951 Q%% oe2s6 1201 QR0 01951
P for trend 0.7753 0.3076 0.4981
RFS
1 3'42511'7 194 1,392,513 1.00 Reference 1.00 Reference 1.00 Reference
11.78-15. 0.688, 0.673, 03679,
2 & 171 1,443,624  0.845 088 01000 0.829 MO0 o078z 0903 573 0.4808
15.93-20. 0.761, 0.729, 0.780,
3 o 185 1,423,488  0.931 0L 0.4837  0.808 F1E 03115 1034 9780 08148
20.05-25. 0.871, 0.808, 0.903,
4 2 200 1,423,488  1.061 L 0.5581  0.999 898 09908 1206 §U0Y 02040
25.75-65. 0.819, 0.706, 0.735,
5 2 198 1,421,918  0.998 8% 0.9878  0.801 1% 03315 1025 973% 08844
P for trend 0.3583 0.8290 0.4249
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Abbreviations: MDS, Mediterranean Diet Score; DASH, Dietary Approaches to Stop Hypertension;
RFS, Recommended Food Score; HR, hazard ratio; CI, confidence interval

1) Quintile of diet quality score (scores in higher quintiles indicate better diet quality)

2) Model 1 adjusted for age(year) and total energy intake (kcal)

3) Model 2 adjusted for age(year), total energy intake (kcal), income (<100; 100~200; 200~400;
400=, 10,000 won), education(elementary school graduate or less; middle school; high
school; college graduate or more), physical activity (METs), smoking (pack—years),
drinking (total alcohol intake, g/day)

4) P value was calculated using Cox’ proportional hazards model
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Table 16% ©oJ=+e] 21Ake] A3 tjAbS
st Aol

ozt A AR F AFH dFE BAGT MDS modell 52 44
40%°l &8t 4% 9ol4 HR 0.815% UASES I WA Eo
F(95% CI, 0.673, 0.988) At Ho] Ja 45 thAat A=
o] ZAaste Aol AATH(P for trend=0.0357). 948, T A3 4=

., WEFE, FAFAGNY, F 2ILF, AABE 93YL wAw
=

Lo
~d
i3
o
Ho
fuieu)
1o,
2
r 2|
oX
o
M
1%

’

MDS model2el At 21Ake] A3} oA}
ol paEA ersiet.

AR} F A 4SS 2AYT DASH modell oA thatSF o B4 E <
W AFE A2 T F AU (P for trend=0.0357) BE WFE B
’d3 DASH model2& #4 A4S & 5 Ak

Akl Aol we RFS A58 1#97s 7IFo2 2, 3, 4, 53979
HRE& Z+7F 0.742(95% CI, 0.625, 0.879), 0.659(95% CI, 0.553,
0.786), 0.715(95% CI, 0.602, 0.850), 0.691(95% CI, 0.580, 0.824)
2 fFostA srerglon Aate] Ho] JudyE AT FT A EC] Uax
3t Aol AATHEP for trend=0.0002). dFH} F A3
RFS modellelA  13&¢<tel ot 2, 3, 4, 5879 HRS 7H7)
0.769(95% CI, 0.647, 0.914), 0.692(95% CI, 0.577, 0.830),
0.738(95% CI, 0.613, 0.890), 0.655(95% CI, 0.530, 0.808) % <3}
A ol om RFS modlelell Al 2Ake] Aol zoldF= tals$o LA
Fo] dolx = AEgFS AT 5 AJJT(P for trend=0.0004). = 2
= H3T RFS model29l A 71 sgobdel whel thAtS S A Eo] W
olRA R BAHCEE §o3% Aolrt §ldrt.
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Table 16. Risk of metabolic syndrome incidence across quintiles of diet quality scores for women

Diet quality  Range of Crude Model 12) Model 23
scores and  participant No. of Total
o lealy riicipa 00 erso M s HR 95% CI ) HR  95% CI p HR 95% CI p
MDS
1 2—12 247 1,439,350 1.00 Reference 1.00 Reference 1.00 Reference
2 13-15 240 1334536 1043 Q873 06453 1001 Q83 00914 1815 Q3L 04727
3 16-18 274 1625601 0983 0827 os4za 0940 QTS ous73 oas7  GQ0% 04046
4 19-21 213 1428166 0873 9720 o464 0815 Q073 00360 0720 Q0 07407
5 2932 233 1460479 0929 9770 04214 o083z GO0%L o073 0s75 213 o.ssss
P for trend 0.1418 0.0174 0.7060
DASH
1 11-20 221 1,390,037 1.00 Reference 1.00 Reference 1.00 Reference
2 21-22 202 1257578 1011 9839 09127 0049 §BL o0s925 0247 Q3L oass1
3 23-25 350 1977,365 1113 Q9% oz2132 1006 Q8% 00427 o548 Q093 05060
4 26-27 204 1244,677 1034 982 07331 o857 Q03 oa1ez o993 QLY 09950
5 28-36 230 1418565  1.023 993 ososz 0833 Q0% 00607 o479 QY75 04432
P for trend 0.7662 0.0357 0.9695
RFS
1 3'42512'8 291 1,314,627 1.00 Reference 1.00 Reference 1.00 Reference
12.86-17. 0.625, 0.647, 0.180,
2 o 243 1493620 0742 3025 00006 0769 G017 00028 1.042 2150 0.9633
17.67-22. 0.553, 0.577, 0.057,
3 . 218 1512327 0659 0233 <ooo1 0692 $30L <0001 0.403 209% 0.3624
92.35-28. 0.602, 0.613, 0.104,
4 e 234 1501519 0715 9892 00001 0738 0013 00014 0659 7h%% 06589
28.50—69. 0.580, 0.530, 0.044,
5 o 221 1,466,120  0.691 5280 <0001 0655 9230 <ooor 0310 OOLL 02414
P for trend 0.0002 0.0004 0.2244
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Abbreviations: MDS, Mediterranean Diet Score; DASH, Dietary Approaches to Stop Hypertension;
RFS, Recommended Food Score; HR, hazard ratio; CI, confidence interval

1) Quintile of diet quality score (scores in higher quintiles indicate better diet quality)

2) Model 1 adjusted for age(year) and total energy intake (kcal)

3) Model 2 adjusted for age(year), total energy intake (kcal), income (<100; 100~200; 200~400;
400=, 10,000 won), education(elementary school graduate or less; middle school; high
school; college graduate or more), physical activity (METs), smoking (pack—years),
drinking (total alcohol intake, g/day)

4) P value was calculated using Cox’ proportional hazards model
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V. 2%

VATl g ARl AAEY] As Frhetnat Ak A =45 &
g3to] AAte] AE FAon Ak Ho] fiAbEFI o] HAE 1A
T o9Fgs w4 el 2 A7 Ay dasST 2HES 36.5%(F
33.8%, 9 39.2%) % vl B (NCEP-ATP III 7]+ 5 H3u|vt 7]
F 0 "@A 102 cm, o7 88 cm o], BE V|FA A=A HE e <t

E 34%($35.1%, © 32.6%) (Ervin, 2009)
Bt Eghth A 9ALE] JEE ZFE J6E A 85 o83 UASET A
(NCEP-ATP III 7|% & H¥8|v 71%F @ @2k 90 cm, 99& 80 cm ©]
g, BE 71 ] A5 HE& 8 ok el 40~694 Al Ak
T FAHES FRlA 22%, ol&elA 29.7%(Seo, 2013) 2 & AT} H
Z3HAl o7 EART F2 UAES T FHES HoATh 89 FHEA
H A GALs] 7Nt IS E AREE o] §3 A (NCEP-ATP Il 7+ & &
Bulwk 715 0 92 90 cm, oA 85 cm o4, BE J]FolA A BA Hg
a8 $HelA diAtEEe S EC] FATE 36.8%, 1A 36.9%°10 0
149 24 AR 2 A9 ", o2 A E 33.8%, 39.2% 9 HlL A

g 204 ol A 718

-
2,

oFZF FAstuzt Wshrh glov, oAl Aol 40th7kAl= vl Ettkrt
50to 2v) ol FEd F AHH o7 FIEE S UETH oA
BAe A7 HEA TirE e FAAES A HDL-Fd v & 7

&, SEEdd $A% Ad @i gAEFE AR Aol ot 2



HAke] A9 MDS A9 5w P -dyge] Eu Byt 1®AT
of wlgte] FolstA sttt AP T A 4F B Tk FHY-99
o] =l Hl&= 5T 19T e [FoE Zolrk qglon =,
SAA FA7F bELTolA FeskA stobRth oS A MDS AAL
o] el wE Fg-ddol=d HES 59 0.862, 179w 0.885%
2ALe] Aol k3t S5EfIolA FeetA WA vEbEd A" F A
A% A ¥ A%, sg-9ddel =49 v, =7 1&97rel el 5
el oll A el ekAl Yol st

F2ke] A9 DASH A5 5&9wolA AdZFAF7E frolshA okt 4
%7], o1¢t7] E<t, HDL-Z#H2EHE X+ DASH A4t o] izobg o
et FoHoR =4 veErgth 23y A% dFS BPgske] Adynd
BMI, %719 ol¢7] €%, HDL-ZdAHE FX A F23 =o]7} ¢l
1 Fe-dgo] Edug Y=t 129 Hle] 5EYTolA F9

8}/ skobleh.
G A RES A4 52Tl AAFAS, sHel-dgel Edo W
b ofoletAl wekth A F AA g9 wAsy sel-dgelEe

Hle A 5E& 9wt 1T FA AolE = ¢ SUSITh oA A
RFS Ao 59Tl slel-ddol=del wl, sigd=zd, 571 g,
ojet7] Ak, TAAYl 1E29T Bup FostA okt A"y F AF
dF BAY F FAAYE AL sig-ddelzad v, e, F57
et ol ool 1893 5&91 e st zke]7h lSlt.
sel-ddol=del vl stAE vty FAE Hwor R & 39l

a1 ool tiAd Ak wAe] wtha A SEHER s Edet 2ol

i

PAEFEE A5 F8F AR B F Ak B ATE 8 2 4
A9 Ae e Q2E wuh 53] FEHOE He-ggolEdAe v &

_59_



i

S

o

R

Ak} v

ol9lof kel 23}

o

R

hyA

ko] Aol
o},

-

R

=l ol

A

P
T

o)

=

Aol 7k 9)e

i

)
gl

9

R
¢

B

o
o

ol

= = O 2~
RS Ay

]

3
T

o o] w5 AAHA

o

Ao

oF
H

i

= ST

o

il

b Avpolt).

ha

T

19 A (Fogli—Cawley et al., 2007) 3 A}

HH
0

i
e
o
K

o
i

-
T

sfod

S

Qe

=]

stH e 1

S

S
=

)
HA

—_
110

H

MDS, DASH, RFS

o
e

AFol 7+ 9l

i

)
gl

9

[e)

8 Zhe

1l

Al =7 YeEld MDS A7t

°©

At 5
9]

[e)

RN
i

=]

&l 5E9lol

S

MDS, DASH, RFSe]A] 1

2]
AH7E 1297l

SR

Al

=
IT

N

o/

B3

ol
;OO
T
ol
e

A A yEb

T3

3

1E9ltel H

flol

H

A} dmet 7

ZAOoZ Kol MDS #

=
R

K
nE
i

s
o

by
oF
4

w

—

0

T

=
Hr
o

)

Hiz

0
Mo
~

I

0
~

i
ojn

oy
!
i
s

3

el

=]
_60_

L =
z2kol 7k Lok

=]

1l

i

)
gl

)

[e)

ol &% WA 1

:76‘_
A 59

g



AF7F 5 flwe]l 1&97el

SRS

! A%

Al Yet DASH A

Folshl =

3

H]

ol
;Lmo
T
0|
e

FA wrol DASH

o8

3

H]

gl

H
LO

ol
ol
i

o
o
ol

AFol 7k 9l

Eis

nrh ¥4 vehgod §9

Aol

Al A WEbg REFS 2 AL

HEL

fl 5% 91 ol A

3]

7 12 917el H

oy

-

ol
il

ot
Mﬂ
e

il

Ho

AO
7

[e]
A

|

lo

= A
o -

5 AR AxF, AYAR

=
=

(Salmeron et al., 1997),

=

<

B 5 th(Esmaillzadeh et al., 2006).

2 932 27%, A 34%=

o

==
LS

0|

qake] A Boh A
of A HAZRT F7H

ol

2 A Zv

o
AA T BoAFE AHnFold A9

e

=]
RN

T3 71

S

3

Z}A]

hs

gk w7y 27k o] e A

A 2]

=
=

b3 o] Aol wep A

_61_



N
(Miller et al., 2006; Hoffman et al., 2008) tAlZ=3 3 o4 4 #Hg =
ot AR A dFH A g wso] HQ st

ol9b ol Aael Aol we} 7zte] B4 Aols B 4 gl ok

rl

Aare] Aol 2% ABHY 9 AR pAH] YHydTn & 5 99
o m# Akl o] wE AEW d%s AH Aolrt AAHEI A9
of G Fol FRAoR YAFFE WA T FAdT F 5 YA

2719 ARl 40,6225 ti o R & A2 AFolA = rMED (relative
Mediterranean Diet) F7F 2 o] w2 o vlal] AdaAAee] ¢
F 0.66W) 743k (95 % CI 0.49, 0.89) AFgEe] 0.799] #ashsict
(95 % CI 0.69, 0.91). rMED A7} 28 27} & wupch AukAQl Abw
E°] 6 % (P < 0.001) #A3F3tF (Buckland et al., 2011). Trichopoulu
et al Aol HAF A AFHAq AAre SA 8@ Fol wet -5 F
ofsto] Frhek A Ay AMgE AFelA = A A A5 18 S
st wjwich AYEAQl AlEEo] 17% AR Y (Trichopoulou et  al.,
1995). Asaja] Aol7F thatzF7e FHES W i, AddaAds] 9

55 dFgeE A48 AAEAG (Esposito et al.,, 2008). DASH



diet= w= 32l 424,622 5 dFo® sk dAEF4 AFo|x DASH diet
A7t w8 Fol W ol v Ad@adse] 3 Eo] FA= 0.834
(95 % CI 0.80, 0.85) A3kl ofzk+= 0.784](95% CI, 0.75, 0.81)
Aastdh 143 F8Z2A A DASH diet A57F %2 o] @ 79
v Ad@de ggo] 0.769 (95% CI, 0.67, 0.85) (P<0.001) #4353
1 HEST Yol 0.82v) FHAF}FF(P=0.002) (Fung, T. T., et al.,
2008). RFS&E 42,2549 & tigoz 8 AR AelA AF7F =2
wol v el s 0.8 AbdEO]l FAg Aol Uen olddr
RFS AF7F &5 AAANLE, dAVGE, e 4s AMLE, HEF
AbgEO] YolA = #HHAAE AAIsA T (Kant et al.,, 2000; Mai et al.,
2005).

2 ATelA Aate] Ao wE gabssa B AEES 2E 34 A
< A¥”I F AF dFS B MDS modell oA 2JAFe] Ho] gro 11
A5 7IFoZ 2Are] Hol <JEdt 5&9T HR> 0.757(95% (I,
0.697, 0.942) 0% Fo&tA wolxion Ao A HE7} EolA L=y
Abe St A Eo] fHAskE o] AATH(P for trend=0.0072). o] A+
A5 A" F A4H 4% 24 MDS modell & 2AFe] o] e 1179
ol mske] 2JApel Aol <md 4¥-979 HR 0.815(95% CI, 0.673,
0.988) & frostAl wtobgowm 2xke] A M7t FoldFE dAale S
Al 5o] ZhAaslsE Aeo] QAP for trend=0.0174). oJx9] A$ 4
Abel Aol vk RFS 1#9TS 7|22 2, 3, 4, 5%+ HRS 717t
0.742(95% CI, 0.625, 0.879), 0.659(95% CI, 0.553, 0.786),
0.715(95% CI, 0.602, 0.850), 0.691(95% CI, 0.580, 0.824)% &¢l3}
A ol th RFSE MDS, DASHe| Hlgto] tixtsS HAEY A 4
g&AJo] g A (P for trend=0.0002) RFS® A3+ 24 7He) o3

o
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ABSTRACT

Association between overall diet quality and risk of

metabolic syndrome among Korean adults.

Shin, Sae Rom
Department of Food & Nutrition
Graduate School

Sungshin Women’ s University

Metabolic syndrome is known as a cluster of impaired glucose
tolerance, hypertension, dyslipidemia and obesity. This study aims to
estimate the association between overall diet quality and the risk of
metabolic syndrome amon Korean adults. The study consists of a
representative sample of 5,881 (2,805 males and 3,076 females)
aged 40~64 who participated in the Korean Genome and
Epidemiology Study. Questionnaire, anthropometry and serum profile
for metabolic syndrome risk factor were performed. The incidence
of metabolic syndrome and adjusted hazard ratio(HR) for metabolic
syndrome was assessed as agreed criteria for metabolic syndrome.
We calculated adjusted hazard ratio(HR) for metabolic syndrome

according to age, total energy intake, education, household income,

_86_



smoking, drinking, exercise. To estimate the hazard ratios and 95%
confidence intervals of incidence rate of Metabolic syndrome and diet
quality Cox’ s proportional hazards regression model was conducted.
MDS, DASH and RFS scores were calculated by using
Semi—quantitative Food Frequency questionnaire collected from
participants.

The incidence of metabolic syndrome for Korean adult was 35.5%
in total(33.8% for male, 39.2% for female).

HR for metabolic syndrome according to MDS score for men(quintile
5) were 0.757(95% CI, 0.609, 0.942), according to MDS modell
score for women(quintile 4) were 0.815(95% CI, 0.673, 0.988),
according to RFS score for women(quintile 1, quintile 2, quintile 3,
quintile 4, quintile 5) were 0.742(95% CI, 0.625, 0.879), 0.659(95%
CI, 0.553, 0.786), 0.715(95% CI, 0.602, 0.850), 0.691(95% CI,
0.580, 0.824), according to RFS modell score for women (quintile 1,
quintile 2, quintile 3, quintile 4, quintile 5) were 0.769(95% CI,
0.647, 0.914), 0.692(95% CI, 0.577, 0.830), 0.738(95% CI, 0.613,
0.890), 0.655(95% CI, 0.530, 0.808).

P for trend for metabolic syndrome according to MDS score for
men were 0.0072 and according to MDS score for women were
0.0174 and according to dash score for women were 0.0357 and
according to RFS score for women were 0.0002 and according to RFS
modell score for women were 0.0004. After controlling for age, total
intake energy and general factor(income, education, physical activity,

pack—years, alcohol g/day), multivariate analysis of covariance did
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not show any significant results regarding the relation of the diet
quality. More research is necessary to prove diet quality.

This study finds that there exist association with diet quality in
incidence rate of metabolic syndrome in Korea. To be more specific,
RFS differences for women are larger in incidence rate of metabolic
syndrome. For both men and women, the study shows that diet
quality is related with incidence rate of metabolic syndrome, that is,
higher diet quality led to a significant decrease in incidence rate of
metabolic syndrome.

These result support the important role that the diet quality has on
reducing incidence rate of metabolic syndrome in Korea and these

contribute to have lower incidence rate of metabolic syndrome.
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