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Abstract

This study was performed to investigate the characteristics of nutrient intake according to metabolic syndrome in Korean
elderly. Data on 1,200 elderly (men 545, women 655) over 65 years was obtained from the Korea National Health and
Nutrition Examination Survey 2010. The subjects were divided into metabolic syndrome (MetS) and normal groups based
on NCEP-ATP III guidelines and by applying the Asia-Pacific definition with waist circumference. The prevalence of MetS
was 48.9% in all subjects, 35.6% in men and 58.9% in women, respectively. All nutrient intake was significantly lower
in MetS than normal subjects, except iron, vitamin A, carotene, and retinol. In the carbohydrate: protein: fat (C:P:F) ratio,
MetS showed a higher rate for carbohydrate, but a lower rate for protein and fat than normal. MetS was lower in calcium,
vitamin Bj, and vitamin C by the nutrient adequacy ratio than normal. Mean adequacy ratio of MetS (0.69) was lower
than that of the normal group (0.72). These results demonstrated that undernutrition, not excess intake of specific nutrients
- energy, fat, or cholesterol was associated with the risk for MetS in Korean elderly with MetS. Therefore, it is recommended
to have a healthy dietary pattern with diverse nutrients for the prevention of MetS.

Key words: metabolic syndrome, Korean elderly, nutrient intake, health survey

M E otk m|Zele] thAIES T §HE-2 The Third National Health

and Nutrition Examination Survey(NHANES III)oJ| A ‘FA} 24.0%,

e 3, 985 5 0% 23.7%] 900 (Ford 5 2002), S-elvete} A9 T

o b SERASS FATEACE T it 49 JYFEA ARE olgsle] ETRY FHBL U

& itk AR Fwto] e A A8TA Akt A 23 AHLim 5 2011)0]] 2J3HA 1998 24.9%0]| 4] 20074 31.3%

Frlele Aoz oA 9l 2 27he 02 Uehith Ee AEET SUES B

THLopez-Candales 2001; National Cholesterol Education Program = Ago] 2713t uat 23 AFTAE 7HX| 1 27}

2002). YAZFEE GAHQ ARG AL, £F BE w] sho] 6541 ol mAAATOAE 463%) §HES BTt
Tkap -8 s olxte] Gekof o) HhAgstt A A QA (Ministry of Health and Welfare 2005).

YH(Hong 5 1997), 7L A 7142 of2] Bes| Y= & SEuhel 2011 AFGERl FARR o5, AR

WA S

*Corresponding author: Mi Hyun Kim, School of Food Science, Kyungil University, Gyeongsan 712-701, Korea. Tel: +82-
53-600-5471, Fax: +82-53-600-5759, E-mail: mhkim306@kiu.ac.kr

- 515 -



516 d

T Bl w2 HIW A2 AFFE 2919.9%)F At
2 APEQl 3919.7%), B2 59
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£ oloh BT YA WA GFE B 59 FAe
Q17 ;este] F4T AW Hol S Y Ao B
Itk ESH o8 A+H(Grundy 5 2005; McNeil 5 2005)0]| A
YAETEE 2710 Agskn Bl A9, Al 28 G
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PA 2008). BAEFE HAAE FolAl wHAsA S
ARFE dAETRe] WA 98E gl FaT il
THRiccardi 5 2004; Park 5 2006; Kim & Ryu 2009). o &
AAQDTOIA BohE, T, 2\ ho] ofat A 43 vl
3} gohE o] S5 et YAEFE §uFel Aol 9)
25 H 5t tiHodgson 5 2007; Chen 5 2008; Skilton 5
2008). Appel 5(2005)¢] AT Ao A= Ae3HE AAL7}
JedAFES S7H171aL, 1S EAEES3 A HDL &
AEEEESS Foste A2 Ueiith 598 dolA=
A7 W2 AFEFE AR F 3EY S5 S=7)
ol A% Hok Wyl Homz dgYR|Lavt B8 AES
2 AEFoE qAEAE BS 85 F SULHEL DL =
g2EHE A7 Aasta, ded IdEE FYEHAT
(Jebb 5 2010).

W, S8 AT FLH st gestE ATy
A | E 40.:30:300) A 50:20:300.2 ZASES o thAF
S35 B Aaslths Bt gltk(Skilton 5 2008).
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1. ZAF CHA

£ At AUAFIERAL A57) 12PE =(2010)9] A&
£ ol g3ttt A57] 1xPdE FUATFGYRAL] ZAM
2 20099 FUGEJAFAR QL 2008 F oFIE AN ZA
AR Y] ZALE BHGO R Flo] & A &9 &
ltoltt.
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N SR 2% FIF T FE3ATE F 1927 RARY
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@ B =130/85 mHg = S| 58
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A2HE) FES o885t

AA ASE 7HE A8 F AT A =
AFA (A F kg4l m)E st seEdE SH5HA
o @92 54 A SET O AR FASH, 308 =
A3 ¥ 33] SA5te] FHAE ARSSHATE B3 A AY
TA| o|FRE FA% & Yt FE Ed, F FHAHE,
/3%, HDL Z8|&H|E, LDL e 2HE X5 543}
sk
2 AFA o] &3 57] AT o|&Y] B2 Y &
A Aol & #ol7F AR Eol9 thE AL, 2AE +ET
£ w244 F(Kirkendall 5 1967)9] AxLo] wet ot
Forstaler 2L UG S AX BAH 5
SIS 5, A% olo] Sigst BE B Fol(d 83
cm, 92} 81 emyE 2AZ T =0] 1 em B 0.7 mmHgE ©sHA
W A2 wgstel Agse

AFAAL FEQ AE, B3 @A, FEotEd 52
A= Bz 2T S8 AoYE AASHL QUth o]9
w2t @5 HDL S 2HE 2= 200990 =25 A4
[HE_HDL tr=(HE HDL x 0.86) +2.98]2 Z]-&3}lo 24 7t
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A, FEAA, AFARA, 78, olFEFAH R AFE
HANE 5& 2Asgtt

2 Aol A= 24A1ZE SAPE(Willet W 1995)& H g3 2
A1 A 4317 ARE olgahgih 24 AR ID W
= Beet 4B ARS A8t 428 JEL 4
o BFEQ] g4 %] 7] &(The Korean Nutrition Society 2010)°
9] U 71X E A8t T B AR vlES At
stk EF AFIEel it 712 %2 837 "HEstimated
energy requirement, EER)& AMESITH E3H & @ = g
S12, T, 2] A3 B8-S B7ks] 98 CPF rato
£ Faqt

kel Gopa A AHE B s At A
Q1 & 9FA] % 7]#&(The Korean Nutrition Society 2010)’ o] E%+
A3l AAIE o] Q= 97K FEFa(THd, HIEHl A, H]
EtTl By, HIEFEI By, Lpojotal, Zr<, I, A, vlgtyl O)9] g%
A A A FH]&(Nutrient Adequacy Ratio, NAR)S 13} th
AHEE NAR 32 15 X2 AAste] 1 ool E A
ol 12 ZH8keleh 28a ARl AApe] A Hrtst
7] YA B FFA A 43 H]8(Mean Adequacy Ratio,
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MAR) AHEStoTh ot 2t gepael thal ok 44 43
Hl& thu] 75% ofah HHSH: bk Hle Fakch

NAR=7jQle] 54 s HAY
B4 gyad 1Y HA

5. SHANZ

BE A= Statistical Package for the Social Science Program
(SPSS, version 19.0)2 AHg3te] AFZslPdon, B, BES
A, 95g 5ol FIESATE oYtk A2 B4 A Baln
E(complex samples) 42 AFGBI 01, FARFAIS(KSTRATA),
AF2HFPSU)S 7S Foste] £45IA. tiAL
252 980 U2 PRI JASEED ko] QukH el
S247} NAR o] 75% ola} e A7) WS vlzsls] 9
3] Chi-square testS AA|3FGTH E3 AR S AT HAFE
7ro] A ASX], @A, B, A AFH A Student

restE A p<0.05 2N FoldS BFSAT
Zut o
1. AS®= wHE

ZAL ALY A R EC] tig A= Table 1
o Yeb it A =2 1,200 Zo)| A AR S| &5}
£ WA 567TH 22 48.9%2] FHEES UErHIth A
2 59, g2} =Rl A tARSFE] &5Hs thAdRHE 202
HOoR §HEC| 356%0|H, AA} =)l ARG TE A=
365 O & 589%2] SHES Bo oz} QoA o &4 U
Epstth ml=te] A 604 o) =919 ASSE SHE
(Ford 5 2002)0] 40% o]/F o2 yeht, & o] Aot &
ARSHETE Lee 5(2009)0] 604 o]4e] AZAZ +- =2
215123 22 3 AFoAE ARSSE AR
oA w2 glAIR7} 24.0%0] 1, YAL 16.8%, A4S 29.5%
o7 2 A A fHEC| o E94th o2 Fol= Lee

Table 1. The prevalence of metabolic syndrome of the

subjects
Group
) Normal MetS Total
Variable
Men 343(64.4)V 202(35.6) 545( 42.8)
Women 290(41.1) 365(58.9) 655( 57.2)
Total 633(51.1) 567(48.9) 1,200(100.0)

" N(%), Total percentage of sum may not be exactly 100% due to

round-off in each column

o]

kil A FGFA

=009 A7} 54 ANAE ] AETL Fgagom,
gAke] AT AR AT 712 FolA B8 B
g3t 7)zo] B AFe} thge] 7)lsks Aew ApmEh

2. Yisol 54
AR ABFAH BYT ABET 29 BAY

ol

A= Table 20 AAISHTE AA| A FolA dhAHSS
o9 Bt yole 721401303, A4S B Uole
TL5AI0IA T A 29l A F ARSI B U
ol 7124, B2 7T1.6H 2 Uetgth o=} 9l tiAkE
T Bt Yol 7254, BT 7T1L4A101 Tk

AA| gAY Bt 7HE &5 22 PSS 7
o Mg XpolE Holx| Ut hASTITI AT B
spof| sjFshe HlEo] 2+ 51.6%2F 47.3%= 7HE W
o, ‘S, ‘T, Y o2 UElth o2t 2
Ap Q1 &} QoA = FARSHA vkt A At
o W& FEE BF 2F oSt 7P gtew, It
o8 FE, ‘AE, ‘UEF o)A oItk 53] Bkl H
3 thAlsTETolA ‘2F olsP 9 H|Eo] EA UEH
(»<0.05). FA} A= HAMS ST AT Tholl 2
Tl o] 3t 2ol 7t gllen, AR A= diAks
FTEONA 2F o3k 7} 90.7%E 49 83.6% Hrt =
FTH(p<0.05).

AT A EA A aQlETe] WAE £ ATE
(Dallongeville 5 2005; Park 5 2006; Loucks 5 2007; Kang
& Kim 2012)014 g, A%, AF Fol ot 2 dfAdol
tFsHA Yebd=S & 4 Utk Loucks 5(2007)2 A+l A
A ZBA A ol FAT RSl e Az =35t
A kSOt 24~654]2] Aol AN = ST FHE
I 7 Aol dokar Baskgiet gk SdollA AR
AA s dASTY ) & e & 47
(Kang & Kim 2012)9] A& of ol A= AR A A1A =23t o
At 2ol o AT deh ey, A A= A
ABAA 2o WE FHEY ZolE HolA] Ftt A3
Asol ostd o] WE o]t Afol= mFo] AF A
8 9 Aol w2 G v, AR A e
Qlof| gt ZHAdol d o wet th2A Yehe A 7191
k= Ao= Heltk & A9 oA k9l A Ftrtol &
AaEth ‘2F ofs) Hl&o| ¥ A ugteu, Syt =
9] BE Yo7t F7HeE sheo] Won, tiiio] 25
sto] a5o] A e ng o gh AMERE 7RI thAMSS
9] ol AR AAA D alo] HEA TRl Uk
Argstr) o= Aol ok

= s AA| At SolA hARSFa(51.9%)1 4
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Table 2. General characteristics of the subjects
Group Men(n=545) Women(n=655) Total(n=1200)
Normal MetS Normal MetS Normal MetS
Variable (n=343) (n=202) (n=290) (n=365) (n=633) (n=567)
Age (year) 7162044 7124045  71.4+043  72.5£041 715031  72.1£0.35
High 43(14.2)? 22(12.9) 34(12.4) 38(11.0) 77(13.4) 60(11.6)
Economic  High middle 54(17.2) 28(13.5) 39(12.1) 48(14.7) 93(14.9)  76(14.3)
status Low middle 88(24.1) 50(28.8) 65(25.0) 71(19.6)  153(24.5)  121(22.5)
Low 158(44.6) 99(44.8)  148(50.5)  201(54.8)  306(47.3)  300(51.6)
< Primary school 161(49.9) 86(46.6)  215(83.6)  314(90.7)*) 376(65.0)  400(77.0)*
Educational Middle school 57(15.1) 41(20.5) 32( 9.2) 21( 4.0) 89(124)  62( 9.2)
level High school 76(21.7) 43(20.7) 29( 7.0) 200 3.8)  105(152)  63( 9.0)
> University 47(13.3) 27(12.2) 1( 0.1) 7( 1.6) 48( 74)  34( 4.8)
Never 104(30.2) 64(34.5)  173(589)  220(59.8)  277(432)  284(51.9)*
< 1/month 51(13.4) 27(14.8) 63(23.9) 92(27.3)  114(182)  119(23.4)
dAI};‘]):glg 2~4/month 46(13.1) 25(10.8)  27(98)  29(7.3)  T73(11.6)  S54( 83)
stats 2~3/week 65(19.8) 37(18.1) 8( 2.6) 12( 3.1) 73(12.0) 49 7.7)
> 4/week 75(23.5) 40(20.3) 7( 3.2) 7( 2.2) 82(143)  47( 7.8)
Unknown - 4( 1.5) 6( 1.6) 2( 0.5) 6( 0.7) 6( 0.8)
Current smokers 89(27.2) 40(20.6) 11( 32) 16( 52)  100(16.3)  56(10.0)***
Smoking Ex-smokers 200(60.6) 124(64.0) 13( 82) 12( 33)  213(36.7)  136(22.0)
Never smoked 51(12.2) 31(15.0)  257(87.5)  332(91.0)  308(46.5)  363(67.6)
Unknown - 1( 0.4) 3(1.2) 2( 0.5) 3( 0.5) 3( 0.5)
Moderate exercise
> 5 days/week(= 30 min/day) 38(13.2) 22(10.7) 36(10.2) 38( 9.3) 74(11.8)  60( 9.7)
Exercise < 4 days/week 303(86.8) 174(89.3)  243(89.9)  322(90.7)  546(88.2)  496(90.3)
Walking
> 5 days/week(= 30 min/day) 174(46.9) 99(46.5)  110(40.9)  135(38.9)  284(44.2)  234(41.3)
< 4 days/week 167(53.1) 97(53.5)  168(59.1)  225(61.1)  335(55.8)  322(58.7)

) Mean+SE, 2 N(%), Total percentage of sum may not be exactly 100% due to round-off in each column

3 #p<0.05, **¥p<0.001 by x’-test

R BF URAA BT Y Beton, BT
of vlal PAFFELZOIA FFIE Hlgo] B EUTHE<0.05)
ol thE Rol g AT R, i ol BE fofsiAlt ¢
AT hAE T 2NN ThAA STk
otk A =9l 3 @4 BAL S ok SR A
& AZSFEZRO] 100%, BAEO] 163%0]AHp<0.001).
A F G el T2 xolsh Bkt Ut w2l 3
oM FAAE] UlEE BAEFER] 206% FHEE 27.2%
o913, of2} 10l FoIA FARY M &L PhAFFR Lol
52%, AR 32%019iek & AT 23k AR welolA o)
AEFR) Gk A9 B P vs) FF Fashs
Hlgo] o A Uehd e £ A7/t IuE A7 Fo

5 5O ABHTS AIA WIT 4 gl AVHL 9)

o}, Agto] Qe AT FARIY AR} O A1
o s B 5 YA

WA Al AT 1207 FEE AABEGY, H
Y, i, 57, Thee B gas] S0 498E 9 A%
BE)& 3 59 014, 13] 302 o4} AMF HIEL JAET
2] 9.7% HAFTO] 118%0] ek ol i 1ale] 9]
NE ARl W AR EEL 10.7%, BAZE 13.2%
A7 PAEFREE 93%, FAZL 102%= Vb,
139 B9k 2 59 o)A, 13] 308 ol4F A7|E AW o
HAL 5% B5o) Hle) A Wob AA AR F diat
2T FFE 413%01UT, WA JASTEE RS 46.5%
AR} AT EEL 40.9%0|ch 2 AT AT, = 7 7]
A7) AAgo] YolH folsiAE ST, STzl
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She ATt Al ARl o FAHoE A7)
5 53 otk =5 %2175101 AAZEE THY
oA AB S Tl L, Aad UHES ST
5 WAEEE AEAAE 7Hm174 T R
A% $19 2L 44D BT ¢JrhSuh & Kim
2009; Sung & Lee 2010). SR8 AZZAL AR o] 3to]
g 604 o4 =9l 900 L THAFS.E B Lee $(2012)9] AT
ML PAEFEE AR Y R SN HE 15
U Fok 108 ol &Aoo 27, FEE ANDE 4
3 AAYE F Shtehs AU Hlgo] 196% Lrent, &
AT PAEFE hAAES] AABE AWEET Wpo
U F AT A% BE AETIS Bt 49 25 A
Hlgo] FAZET  Wol FH A AABES T A%
3 QBT AT ol AEFER WA 98 o
£A7)EY Ego] @ o2 ARHL

4 do I

Ir

3. (AISSE S200 me et AR A

2t hAe] AL AS Aok @) AARE Table 33} 2.
AA A SO AR el FHEuct 4
2 WHE(p<0.001), A%, BMIL S|2EdE thatsF2ol A4
2ol v} A Lhebstehp0001). kst of4} ol B
Apze] A7t AE 3 BMIE 20108 Bl JFA7IE
of 654 ol Qo] A9] 712 A WA 164 o, 0%
151 cm, HF EA}F 59.2 kg, oJ&} 50.2 kg, BMI 22 kg/m* 1}
Gt O, dAET R 3He B A9 44
£ 712Xl vs B4 vehgek

o YA AA WA F AASEREY BRA G

Table 3. Anthropometric variables and serum profile of the

kil A FGFA

(p<0.001), FHA(p<0.001), F Eo 2E| B(p<0.05), 5%7]
Fp<0.001), °|$7] BLE<001) ZHA7} PAFFELE
o4 A2 H]sh fe B 02 Ealch yhE, HDL 224
2o hEFER] FATETE FHOR BTHp0.00).
olEiet AP WA walT ozt o HE FASHET.

4. TIAKSSE RS0 M2 ga g$ 2 9l CPF g

ZA PAREL AT gARE LI oT BHad &
oJoka Mk} C:PF H| LS v|w3t 7,_§,I_JJFh Table 40| L}€}
Wl AA| tidAtellA g A3 FA4(1,880.1 keal)
o] YIAIZEE T 7(1,624.3 keal) T} EQFthp<0.001). E3 &
I uEtel A, IR E, FEsS AT e g0l tiat
Foaato] AAatol His) ol ez WA HFHst AU
ot AHE ARG, G120 dASEETY] dd A
Fo) 645 go = AAd<t9] 71.5 gofl Hlsl RA UEhdthp<0.05).
A7} 2219 Hfolle HARSF(70.6 g)°] B dwH(84.1 g)
of wlsf gl C dFZFol FosHA BUTHp<0.05). EY
¢l BE Ot ol HolR| ARt ARG Aol
Aol vlsl Fga "ol WA yeEbkh olHd Aat
+ Kim -{2008)01 A A7l A9 =90 ez dis
T B o] YFERIAE AHE AFolA ARSI
o] /ol vlsl otdS AQFt BE FYLE WA AFEt

I UE A AR, AT IAEY S AR A

o 1|

et w9e thYoR & ATEAA el G
2ol JEAFFel 014 Eotn Yglon, Aol 37}
ol wek 9o M vt o EFAAL Ao Bussg

subjects

Group Men(n=545) Women(n=655) Total(n=1200)
Variable Normal MetS Normal MetS Normal MetS
(n=343) (n=202) (n=290) (n=365) (n=633) (n=567)

Height(cm) 165.1£0.36"  165.0+ 0.48 150.7+0.47 151.3+0.40 158.5+0.50 155.6+0.48***
Body weight(kg) 61.140.57 668+ 0.81%%2  52340.69 58.440.59%%%  57.1£0.50 61.0+0.53 %
BMI(kg/m’) 22.4+0.19 24.5+ (0.28%*** 23.0+0.28 25.5+0.20%** 22.740.17 25.240.17%**
Waist circumference(cm) 82.3+0.59 89.8+ 0.84*** 79.4+0.75 87.8+0.49%** 81.0+0.47 88.440.43%**
Fasting blood glucose(mg/d{) 99.8+£1.29  114.3+ 2.95%** 95.6+1.46 109.1+1.44%** 97.8+0.98 110.7+1.36%***
Triglyceride(mg/d0) 106.6+4.14  216.6+13.25%**  102.242.72 174.8+6.72*%*  104.6+2.56 187.8+6.38***
Total cholesterol(mg/dl) 179.8+1.58  177.6+ 3.48 195.7+2.24 200.1+2.32 187.2+1.38 193.1£2.01*
LDL-cholesterol(mg/d() 106.0+3.43 94.2+ 7.62 117.0+4.41 128.4+4.31 110.8+2.79 118.6+£3.98
HDL-cholesterol(mg/d() 53.0+0.82 40.6+= 0.81%*** 56.6+0.84 46.6+0.82*** 54.6+0.58 44.7+H0.66%**
Systolic blood pressure(mmHg) 127.5+1.14  132.2+ 1.46** 128.9+1.38 136.3+1.08***  128.2+0.88 135.0+0.87***
Diastolic blood pressure(mmHg) 73.4+0.72 75.2+ 0.76 73.6+0.81 75.7£0.67 73.5+£0.54 75.540.52%**

D MeantSE, 2 *p<0.05, **p<0.01, ***p<0.001 by student r-test
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TH(Yang & Kim 2005; Yang & Bang 2008). 53], =¢17]2] & B, 2 79 A di gAY st A B
HA-ox] APy} FAFFFLE S nFIgERY Sk vleo] wal, SN A vle2 A2 AR 4
2y 52 1q7ls gdast gFeS st o2 ¢ Bt 53], diAS T2 A4l vis) g3 A
3 RHgdge] WA fldo] FUishH, Jo= vhgdgo] 3§l Hl&0] § 31(p<0.001), THH(p<0.01)3} A (p<0.05) A
Aol SFEEH7E v EFSAT L d2A Uk Park HIE& Wl of2fRt B2 JAF =9l oA} QoA = &
S 2006). & A AN A FEE BT =9lo] A AFSHA Uebdth SRIAZFERA ARE o83t T
& = Bls) A2 o wouh, @ ATl o A2 ol %19 I AF AAHE =2 Moon & Kong(2010)2] -]l A
2 W2 9F AFHZel 43S o SRS 74 At F2 259 CPF Hl&o] 68.2%: 154%:14.4%,

(Yang & Bang 2008)& A7tafl & 4= Qlch E3 thASF2
of aigste =50 ol tigt Ao] 2oyt HARxCl
I ZE AFFH o wE FEAF AT HeE len
2 ol tigt BAo] Yadt Aoz AQYzbEr

HA WA 5 AT T SHE Tl A A HH(CPF)
H[EL AZTFL 75.7%:12.6%:11.1%0]| Qo H, BAZS
73.4%:13.0%:12.1%0]| it} Harel Gokd 7] zoA Bast
I e 194] o} ARSY ollvA] A7 Bl &L g4sHEo
55~70%, Tre A o] 7-20%, X|Ho] 15-25%0]ct. o|<} H] w3

AAT1E 0] 66.6%:15.9%:17.3%°]0 0.1, AF o] F7}5e| w
o BotE 43 MRS ZUISHA, A HA Bge pas
t Ro= ekt

olEigt AW B £ A7 k)
ua) SatE HAFS B3, AW wHAL A YA
T gE AL S 4 gon), 58] YAEFER SPshe o
HAES] W40t HA &) B £8L & 4 ek NCEP
ATP 9] 32} B30 SJahel % Ae] 60% o4& T4
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Table 4. Nutrient intakes and carbohydrate:protein:fat ratio of the subjects

Group Men(n=545) Women(n=655) Total(n=1,200)
Normal MetS Normal MetS Normal MetS

Nutrient (n=343) (n=202) (n=290) (n=365) (n=633) (n=567)
Energy(kcal) 2,050.6+50.13"  1,960.5+77.27 1,506.2+38.18 1,472.44+32.86 1,800.1+38.55  1,624.3£36.61***
Carbohydrate(g) 347.149.63 348.2+14.46 291.1£7.95 282.4+6.25 321.3+6.85 302.946.62*
Protein(g) 71.5£2.47 64.5+2.79% 47.0+1.41 46.3+1.35 60.2+1.71 52.0+£].38%**
Fat(g) 32.442.23 27.5+1.82 18.5+0.84 18.140.79 26.0£1.37 21.0+£0.85%*
Fiber(g) 8.840.63 7.7+0.4 6.640.32 6.240.25 7.840.38 6.740.22%*
Calcium(mg) 532.8+21.65 525.4+36.48 396.9+21.45 378.1+17.99 470.3+16.33 423.9+17.34%*
Phosphorus(mg) 1,242.2434.41 1,172.44+45.96 883.6+23.3 855.8+20.85 1,077.1424.9 954.4+422 12%**
Iron(mg) 16.9+0.87 15.6+1.16 12.340.70 12.840.96 14.8+0.61 13.740.76
Sodium(mg) 5,212.3+167.38  4,903.6+225.22  3,663.5£164.57  3,424.7+158.62  4,499.5+128.53  3,884.9+133.85%*
Potassium(mg) 3,190.0+126.9 2,949.7+127.13  2,322.4491.75 2,204.0+69.17 2,790.7+87.2 2,436.1465.07**
Vitamin A(g RE) 748.1£55.86 646.5+41.86 584.0+50.6 573.8+47.66 672.6+39.39 596.4+35.15
Carotene(£g) 3,976.7+286.3 3,417.84225.54  3238.0+296.93  3,192.9+26.2 3,636.84211.88  3,262.9+193.77
Retinol(g) 77.9+15.71 65.3£10.27 33.243.32 39.6+5.63 57.3+8.92 47.6£5.41
Vitamin B,(mg) 1.2840.04 1.16+0.05 0.90+0.03 0.8740.03 1.10£0.03 0.96+0.03***
Vitamin Bo(mg) 1.1140.05 1.03+0.05 0.7540.03 0.7340.03 0.9440.03 0.8240.03**
Niacin(mg) 16.54+0.62 15.1440.69 11.0+0.34 11.140.35 14.0+0.41 12.340.34%*
Vitamin C(mg) 98.545.18 91.5 +6.00 84.1£5.75 70.643.80* 91.9+3.9 77.14£3.24%%*
CPF ratio

Carbohydrate 69.740.98 72.340.90* 77.7£0.52 77.240.49 73.440.62 75.740.46***

Protein 13.6+0.25 12.940.28 12.440.21 12.540.20 13.0+0.17 12.640.17**

Fat 13.4+0.68 11.9+0.64 10.7+0.38 10.7+£0.38 12.140.42 11.1+0.34*

D MeantSE, 2 *p<0.05, **p<0.01, ***p<0.001 by student r-test
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o)Ak o}3FA|Z1tH(National Cholesterol Education Program 2002)
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(Table 5). AA| =% JARFTETLS B4l v& Z&
(»<0.001), H]EF B,(p<0.05), HEF C(p<0.05)¢] NAR 3]
7 A delgth AR AR EYH ASEE fFo) b2
fogt Zpol= gl o, JAF =912 HIERl AE Al 95t
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4HE BH7HeE A(Moon & Kong 2010)0 4 TIA=ZZ 1
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Table 5. Nutrient adequacy ratio and mean adequacy ratio of the subjects

Group Men(n=545) Women(n=655) Total(n=1,200)
Nutrient Normal MetS Normal MetS Normal MetS
(n=343) (n=202) (n=290) (n=365) (n=633) (n=567)
NARY
Energy 0.88+0.01% 0.85+0.02 0.83+0.01 0.83+0.01 0.85+0.01 0.84+0.01
Protein 0.93+0.01 0.90+0.02 0.82+0.01 0.83+0.01 0.88+0.01 0.85+0.01
Calcium 0.66+0.02 0.63+0.03 0.510.02 0.49+0.02 0.59+0.02 0.54+0.01 %+
Phosphorus 0.98+0.01 0.96:+0.02 0.9120.01 0.9140.01 0.95+0.01 0.93+0.01
Iron 0.93+0.01 0.9140.03 0.86:0.01 0.86:0.01 0.90+0.01 0.87+0.01
Vitamin A 0.67+0.02 0.68+0.03 0.6120.02 0.62+0.02 0.64+0.02 0.64+0.02
Vitamin B, 0.830.01 0.79+0.02 0.72+0.02 0.710.02 0.78+0.01 0.74+0.01*
Vitamin B, 0.65+0.02 0.610.02 0.57+0.02 0.56:0.02 0.61+0.01 0.58+0.01*
Niacin 0.8240.01 0.79+0.03 0.700.02 0.7120.01 0.76+0.01 0.73+0.01
Vitamin C 0.7120.02 0.69+0.03 0.600.02 0.57+0.02 0.6620.02 0.6120.02*
MAR? 0.76+0.01 0.74+0.02 0.68+0.01 0.67+0.01 0.72+0.01 0.69+0.01°*

" Nutrient adequacy ratio, 2 MeantSE, ® Mean adequacy ratio, ¥ * p<0.05, **p<0.01 by student r-test
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Table 6. Frequency of nutrient intake under 0.75 of nutrient adequacy ratio of the subjects
Group Men(n=545) Women(n=655) Total(n=1200)
Nutrient Normal MetS Normal MetS Normal MetS
(n=343) (n=202) (n=290) (n=365) (n=633) (n=567)
NAR"
Energy 78(22.2)? 47(24.5) 89(32.1) 101(31.2) 167(26.8) 148(29.1)
Protein 47(13.2) 28(15.5) 95(36.0) 109(32.2) 142(23.7) 137(27.0)
Calcium 220(60.6) 129(63.3) 219(76.4) 290(81.8) 439(67.8) 419(76.1)*
Phosphorus 14( 3.7) 8( 6.8) 43(16.8) 52(16.0) 57( 9.7) 60(13.1)
Iron 50(13.5) 26(16.1) 65(26.2) 88(26.6) 115(19.3) 114(23.3)
Vitamin A 182(52.6) 89(50.3) 169(60.4) 205(57.0) 351(56.2) 294(55.0)
Vitamin B, 123(33.5) 75(37.5) 138(51.5) 188(54.1) 261(41.8) 263(48.9)*
Vitamin B, 206(59.6) 133(68.6)*Y 200(73.2) 260(74.4) 4006(65.8) 393(72.6)*
Niacin 114(34.1) 75(38.9) 157(56.6) 195(55.3) 271(44.5) 270(50.2)
Vitamin C 173(47.3) 97(49.7) 167(63.3) 229(64.5) 340(54.7) 326(59.9)*
MAR?Y 152(42.4) 88(44.8) 162(58.2) 215(62.1) 314(49.7) 303(56.8)*

Y Nutrient adequacy ratio, 2 N(%), ® Mean adequacy ratio, ¥ *p<0.05 by student r-test
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