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2. AA AS R EF 5A

A A 7S 228 e AA As ASF7]E o] &ste] o F
olgom, AAHE(% body fat ratio)e AUAAHEEA 7] (Inbody 720,
Biospace Co. Ltd, Korea)& ©o|&3le] FA3I Y. A AF] A3E

o] &3t A1 AFol g A AFAF(body mass index; BMI(kg/m2)
£ Axtsidn. sesde 45 ol&ste] 0.1cm 9974 SA 8T
ot A7 5 ol S FAF F AALAA FT-700R(awon
Medical, Seoul, Korea)E& A}&3}o] 4% 7]d 4 (Systolic blood pressure,
SBP)¥ o] ¢k7] &t (Diastolic blood pressure, DBP)S & 23] A3l 3+
e ARESFA T

gole A7 FRAZS §4 F AR S,

OH

594 ¥=F(FBS)S
glucose oxidaseW 747 automatic analyzer, Hitachi, Tokyo, Japan)<
o &3t FAs, FFULEIE(TC), 8% Fe=H=(HDL-choD,
ALE FY2HE(LDL-chol), TAAMTG s== A&®27] Cobas

Integra 800(Roche Diagnostics, Mannheim, Germany) & ©]&3}o] =

Aol v,



4 4OPAEA B A9 A Ho}
i*}ﬂt I;H/\]—z].ﬂ. 1 1Lﬂ7]- Jﬂ-‘,}ﬂ oz }\44—5]_ 8*-1 /\1%0 gl 9} o
& AYaEs FyHom, 4 BRe hsd Qs FHe) 9
NERATE 23
&l HFH AR 19 dEAdHZFS Ak, 2005 k=9l
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2121e] A H7}E Mean adequacy ratio(MAR)E AFE3FTH 2 A
Aol A4=E H7kshr] el dda AAH AA Hl(nutrient adequacy
ratio, NAR)&= 7t 944 AAZFS <@g dig vl& AE=2 1A
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NAR (Nutrient adequacy ratio, %2 A HFHH )

= Jya HAY Y% 07
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x NAR o] 1o]4F ¥¥ 12 73},

MAR (Mean adequacy ratio, I+ J %A A HFHYE)
= n/le] GFael s NARS 3t/ n

 7b Qe A el 42 % 5 92



AbS 9] Few2 2001d9 =4 ¥ National Cholesterol Education
Program NCEP- ATPII ¢ 7]&*V¢] &7 8to] zzte] tiAtsFate] 93
TRk rAste sldEdY Agole g
285 WHOOIA AAZE ofAlol-BjHE 7]+
Al Mol wep fFasle] Z2 0, 1,
o w o] AAER oM, ot 57HA & F 374A 9]

i
FE AeEs sl okth. 1 71Ee obefel .

e
.
1
=)
r\j

DA FEEdE >90em , o7 FEEH >80cm
(eFAloF e Flel digk IOTF Ae7]Eol +A)
F/A A >150mg/dL
A X g (HDL): Y A<40mg/dL, o] A<50mg/dL
& Al 9 >110mg/dL

ol =27 d¢F >130mmHg & o]¢t7] ¢t >85mmHg

© & 0 e
Rl

FA AL SPSS 13.0 for WindowsE ©] &3l aL, A+

o
N
IS
0]
Jas
L

4

TH
AgdEH, dHAEL 52 W29 FH 7 (Mean)t3E A *xH(Standard
Deviation: SD)= #|A] &} T}
AT A A ALY G EAL S t-test HAHES AHEsialar, 4
X = chi-square testE AFE3¥ . HAISSF $1d Q29 =

ARGAEA, AREW, YFASH, JFUATER Ao RAS 9

’

=
54
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|
o
+

ul

Anova test®& ©]&€3% 3, F4<2 4% Duncan's multiple comparison
testE SR tAFEZE S BHE Q21 7e] A A= Pearson Correlation

analysisZ Fo4& HAF3A . A4 o4+ P<0.052 35t
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Table 1. Sociodemographic characteristics and health-related behaviors of the

subjects according to sex

Variables Male Female Total
Age(yr) (n=6160)
20-29 280(4.8)" 95(25.3) 375(6.1)
30-39 2194(37.9) 195(52.0) 2389(38.8)
40-49 1925(33.3) 62(16.5) 1987(32.3)
500]% 1386(24.0) 23(6.1) 1409(22.9)
Education (n=6046)
<high school 804(14.1) 73(20.1) 877(14.5)
College 740(13.0) 63(17.4) 803(13.3)
University 3523(62.0) 203(55.9) 3726(61.6)
>Graduate school 616(10.8) 24(6.6) 640(10.6)
Marital status  (n=6046)
No 1417(24.9) 178(49.0) 1595(26.4)
Yes 4266(75.1) 185(51.0) 4451(73.6)
Income* (n=6160)
Q1 80(1.4) 0 80(1.3)
Q2 1746(30.2) 11(2.9) 1757(28.5)
Q3 3381(58.4) 217(57.9) 3598(58.4)
Q4 578(10.0) 147(39.2) 725(11.8)
Smoking (n=6046)
Non 1540(27.1) 360(99.2) 1900(31.4)
Past 2021(35.6) 3(0.8) 2024(33.5)
Current 2122(37.3) 0 2122(35.1)
Exercise (n=6046)
<2/wk 5385(94.8) 351(96.7) 5736(94.9)
>3/wk 298(5.2) 12(3.3) 310(5.1)
Alcohol (n=5399)
<2/wk 2769(54.3) 265(89.8) 3034(56.2)
>2/wk 2335(45.7) 30(10.2) 2365(43.8)
1) N(%)
*Q1: 600< monthly
Q2: 400< monthly >600
Q3: 300=< monthly >400

Q4: 300> monthly

_10_
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A A4S AV Ed o5 Zoi(Table 2).
AANASZS SAT 23 A9 %L 171.56 cm, AFS 71.35 kg, Al
(BMDE 24.21 kg/m2&E oJzt¢] 214 160.06 cm, A% 53.97
kg, AAHF A5FBMD 21.07 kg/m? Bt} FoH oz =dtHP<0.001). A
AW EBody fat®)> A 21.42%, 2} 27.16%=2 AA7F EAEA {9
SFA 3= 9kth(P<0.001).
gte Ao 4§ %718 ¢(SBP) 123.52 mmHg, °©l¢718H(DBP)
80.57 mmHg 131, =8 A5 571494 (SBP) 114.89 mmHg, ©]<¢H7]
dH(DBP) 74.14 mmHg 2.2 HAolA ¥ %A e tHP<0.001).
AgE SA AAE Y G2 AF dF T FuHELS 189.25
mg/dl, LDL-Zd2HZ2 125.98 mg/dl, SAAM(TG)S 136.11 mg/dl,
FEFF(FBS) 94.02 mg/dl 2 UEgon, o= ozle] & g iyHE
176.12 mg/dl, LDL-F#xHZ 112.93 mg/dl, TAA(TG) 85.63
mg/dl, FEH5A FF(FBS) 86.95mg/dl o HFA FogHoR =gkt
(P<0.001). &, 8% HDL-ZFd 2HE2 FA7F 49.95 mg/dl L, =7}
61.15 mg/dl & A7} 8oz o EA e t(P<0.001).

o
N
>
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Table 2. Clinical characteristics of the subjects according to sex

* p—value by t—test.

BMI: body mass index

_12_

Variables Male Female P-value
Anthropometry
Height(cm) (n=5139) 171.57+£5.71"  160.06+5.44 0.000
Weight(kg) (n=5146) 71.35£9.43 53.97+6.84 0.000
BMI(kg/m?) (n=5139) 24.21£2.75 21.07+2.43 0.000
Body fat(%) (n=5078) 21.42+5.41 27.16%£6.20 0.000
WC(cm) (n=5099) 83.69+6.94 71.02+7.61 0.000
SBP(mmHg) (n=5138) 123.52+11.77 114.89%+11.36 0.000
DBP(mmHg) (n=5138) 80.57+8.77 74.14+8.87 0.000
Serum data
TC(mg/dl) (n=5178) 189.25%+32.96 176.12£31.73 0.000
HDL-chol(mg/dl) (n=5192)  49.95+£12.56 61.15+14.36 0.000
LDL-chol(mg/dl) (n=5192) 125.98%£32.24 112.93+31.07 0.000
TG(mg/dD (n=5192) 136.11£79.85 85.63£45.62 0.000
FBS(mg/dl) (n=5178)  94.02+17.71 86.95+10.29 0.000
1) MeanzS.D.



3) WEAY AHEX

ZAF U Abe] AW EEE A 2 A9E o3 2oh(Table 3).

AA A 6160 > FAF 57857, oA 375 o2, WA} A9 1E

ot 86.2%, 1T ALEZT 25.7%, AHDL-ZH~HEIT 16.6%, HHV]

B 12.7%, B 6.6% o2 2 AYRIE HolY. oo AWEEE

189t 73.3%, AHDL-ZH~HET S 32.2%, LT ZAWES 18.7%, &
Hulnk 8.3%, Y 3.5%9 o2 vERRT)

o] T 1¥(P<0.001), F=(P<0.01)9 9 =E ozt B} dajolA

FrolstAl EA dEigen, HF8RHP<0.01), ZFZALE T (P<0.01)9

AERNE =g FAe A oA o® &kttt T3 AHDL-ZH =859

AANEe= FAR G A&l o A YE S THP<0.001).

A& FHES $2H4.8%, AA15.5%5 A8 on, F 1t

<]

3 Aol WolX| gkt
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Table 3. Disease distribution of the subjects according to sex

Male

Female

Total

Variables (n=5785) (n=375 ) (n=6160) P-value
High Blood pressure
(mmHg)
<130/85 801(13.8)" 100(26.7) 901(14.6) 0.000
>130/85 4984(86.2) 275(73.3) 5259(85.4)
High Glucose(mg/dl)
<110 5406(93.4) 362(96.5) 5768(93.6)  0.008
>110 379(6.6) 13(3.5) 392(6.4)
High Waist circumference
(cm)
<90(80)" 5049(87.3) 344(91.7) 5393(87.5)  0.005
>90(80) 736(12.7) 31(8.3) 767(12.5)
High Triglyceride
(mg/dl)
<150 4297(74.3) 305(81.3) 4602(74.7)  0.001
>150 1488(25.7) 70(18.7) 1558(25.3)
Low HDL-Cholesterol
(mg/dl)
>40(50)" 4827(83.4) 254(67.7) 5081(82.5)  0.000
<40(50) 958(16.6) 121(32.3) 1079(17.5)
Matabolic Syndrome 857(14.8) 58(15.5) 915(14.9) 0.388

1) N(%)

* p—-value by chi—square test

1: male criteria (female criteria)
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Table 4. Sociodemographic characteristics and health-related behaviors of the subjects

according to the numbers of MS risk factors

. 1 _

Variables (n=(7)42) (n=2817) (n=12577) (nEQEO) P-value
Age(yr) 44.70+£7.45°Y  40.87+8.22"  41.60+8.83° 41.71+8.73" 0.000
Education
<High school 63(8.5)% 393(14.0) 258(16.4) 163(17.9)
College 58(7.8) 388(13.8)  216(13.7) 141155 0000
University 504(67.9) 1751(62.2) 940(59.6) 531(58.4)
>Graduate school 117(15.8) 285(10.1) 163(10.3) 75(8.2)
marital status
No 133(17.9) 806(28.6) 431(27.3) 225(24.7) 0.000
Yes 609(82.1) 2011(71.4) 1146(72.7) 685(75.3)
Income®
Q1 41(5.3) 19(0.7) 14(0.9) 6(0.7) 0.000
Q2 432(56.3) 707(24.7) 398(24.7) 220(24.0)
Q3 232(30.2) 1827(63.8) 987(61.2) 552(60.3)
Q4 63(8.2) 311(10.9) 213(13.2) 138(15.1)
Smoking
Non 268(36.1) 908(32.2) 486(30.8) 238(26.2)
Past 246(33.2) 908(32.2) 558(35.4) 312(34.3) 0.000
Current 228(30.7) 1001(35.5) 533(33.8) 360(39.6)
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Exercise

<2/wk 694(93.5) 2676(95.0) 1495(94.8) 871(95.7) 0.243
>3/wk 48(6.5) 141(5.0) 82(5.2) 39(4.3)

Alcohol

<2/wk 310(49.9) 1441(57.0) 838(59.0) 445(53.5) 0.001
>2/wk 311(50.1) 1086(43.0) 582(41.0) 386(46.5)

1) MeanxSD, p-value by Anova test/ a,b,c: Values with difference superscripts among variables are
significantly different at p<0.05 by Duncan test.

2) Number(%), p—value by chi—square test.

*Q1l: 600< monthly

Q2: 400< monthly >600

Q3: 300< monthly >400

Q4: 300> monthly

_17_



PAS S AF 8]l Jlgrel e gAY ddA 5A4E vl gt
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Az, AAZFA5BMD, 3 =d(WC), %714 (SBP), °]7]EH(DBP)
L2 g g 9lo] 02 +(67.60 kg; 23.03 kg/m?; 80.66 cm; 117.75 mmHg;
76.56 mmHg)ol H]s] {3 a<lo] 3044 (74.28 kg, 25.20 kg/m?;
86.29 cm, 127.06 mmHg, 82.51 mmHg)olA @R lo] WolAF= F9
&A= 9ktH(P<0.001).

gl JiS BH F Fd 2" E(TO), HDL-Zd 2HE, LDL-F 8 2~H &,
FAATG)L g aelol 09 w(186.00 mg/dl; 47.12 mg/dl; 117.65
mg/dl; 124.54 mg/dl ol H|a] 1 acle] 3o]4del w(192.68 mg/dl
49.27 mg/dl; 128.70 mg/dl; 146.91 mg/dDollA] 9207 Eolx= H
S HATHP<0.001). &, HDL-Z#~HE2 €89 0, 1, 2, 3 o)<
79 o0 % 47.12 mg/dl, 51.43 mg/dl, 50.04 mg/dl, 49.27 mg/dl =& 4}
Bl el 190 wollAFE g agle] wolol utel Fx7F weln s
HATH FEA FHEBS)E APl 09ltel nis) el 30149 &
o] 94.35 mg/dl &2 9] o7 =9H(P<0.05).
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Table 5. Clinical characteristics of the subjects according to the numbers of MS risk factors

* P-value by Anova test /a,b,c: Values with difference superscripts among variables are significantly

different at p<0.05 by Duncan test.
BMI: body mass index

_19_

. 0 1 2 3-5
Variables (n=78) (n=2593) (n=1569) (n=ggg)  Fvalue

Anthropometry

Height(cm) 171.2946.47Y 170.59+6.06 171.22+6.39 171.46+6.51  0.001
Weight(kg) 67.60+7.67° 68.06+8.42° 72.20£11.05">  74.28+11.15°  0.000
BMI(kg/m®) 23.03+2.21° 23.36+2.36° 24.57+3.07° 25.20%3.09¢ 0.000
Body fat(%) 20.18+4.06° 20.77+5.36° 22.49+5.67° 23.29+45.73° 0.000
WC(cm) 80.66+5.74° 80.97+6.14° 84.58+8.26" 86.29+8.19¢ 0.000
SBP(mmHag) 117.75€6.52*  120.99+12.85"  124.414£11.20° 127.06%£8.79*  0.000
DBP(mmHg) 76.56+5.13° 79.02+9.58" 81.08+8.35° 82.51+7.20° 0.000
Serum data

TC(mg/dl) 186.00+35.53"  186.714+32.58" 189.34+32.68" 192.68+34.20"°  0.000
HDL-chol(mg/dl)  47.12+11.01° 51.43+13.12° 50.04+£12.66™  49.27+£12.75°  0.000
LDL-chol(mg/dl) 117.65+£30.81*  124.13+32.18"  125.70£31.85" 128.70£33.34°  0.000
TG(mg/dl) 124.54+66.84"  125.52471.48"  139.25+86.18" 146.91+£86.19"  0.000
FBS(mg/dl) 94.03+14.33 92.94415.97 94.36420.49 94.35£16.06  0.038
1) Mean+S.D
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Table 6. Nutrient intakes and %KDRIs of the all subjects

Nutrient 0(n=768) 1(n=2864) 2(n=1612) 3-5(n=916) P-value
Macronutrient
Energy(Kcal) 1832.67£679.03" 1867.84+635.74  1863.29+475.90 1898.77£519.82  0.147
(80.21£30.02)? (79.51£26.77) (79.95+20.30) (81.59+22.20)  (0.183)
Carbohydrate(g) 275.93+£67.95" 287.71474.63" 288.92+65.69" 291.13469.27°  0.000
Protein(g) 56.65+21.18 58.22+21.35 58.36+20.85 58.92+21.01 0.155
(108.55+40.86)  (108.78+40.17)  (110.04£39.45)  (111.04£39.69) (0.394)
Fat(g) 31.10£16.33 32.58+16.33 32.27+16.42 32.75+16.00 0.129
Fiber(g) 4.69+2.52 4.7142.45 4.76+2.28 4.88+2.39 0.272
(17.1849.35) (16.7448.82) (17.09£8.44) (17.5248.74)  (0.095)
Mineral
Ca(mg) 377.854+208.40 392.40+208.28 391.914+200.15 401.724208.09  0.130
(53.96+29.76) (56.03+29.74) (55.97+28.60) (57.32429.66)  (0.138)
P(mg) 825.72+290.50°  850.614£290.76°  854.914+284.25"  865.53+281.68"  0.036
(117.96+41.50%)  (121.524+41.54")  (122.13+40.61°)  (123.65+40.24") (0.036)
Na(g) 2032.184+1007.02* 2101.944£1130.26% 2124.85+1097.08" 2205.51+£1139.32" 0.012
(141.58+71.45%)  (144.224+78.27"  (147.04+77.26™)  (152.41+79.23")  (0.014)
K(g) 2008.68+£919.55* 2064.43+905.28° 2085.61+873.07° 2132.03+£874.96" 0.036
(42.74+£19.56%)  (43.92+19.26™)  (44.38+18.58") (45.36+18.62")  (0.036)
Fe(mg) 9.34+4.58 9.40+4.37 9.43+4.00 9.51+4.17 0.854
(90.32+45.43) (93.00+43.66) (92.65+39.86) (93.77+£41.98)  (0.376)
Zinc(mg) 7.27+£2.74 7.43+2.75 7.46+2.61 7.46+2.61 0.393
(81.814£30.72) (82.52430.52) (82.90£28.87) (83.10£28.92)  (0.805)
Cholesterol(mg) 176.28+115.14 175.94+110.85 177.67+£115.67 175.41+£106.06  0.955
(58.76+38.38) (58.65%36.95) (59.23438.56) (58.47+35.35)  (0.954)
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Vitamin
Retinol(ng)
B-carotene(ug)

Vitamin A(ngRE)

Vitamin C(mg)

Vitamin E
(mg a-TE)

Thiamin(mg)
Riboflavin(mg)
Vitamin Bes(mg)
Niacin(mg NE)

Folate(ug DEF)

75.05+£51.49

(61.65+45.15)

96.74x£71.66
(96.74+71.66)

7.59+3.73
(75.93+37.34)

1.01£0.42°
(84.63%£35.04%)

0.88+0.39°
(60.40£26.80%)

1.38+0.55
(92.57+£36.86)

13.65+5.14
(86.66+32.50)
182.18+105.23
(45.55+26.31)

78.67+£53.99

2137.88£1809.79 2213.88+1740.59
445.10+£328.51

461.19+316.60
(62.74+43.32)
100.17£74.53

(100.17+£74.53)

7.87x4.09
(78.67+£40.87)

1.07+0.42°
(89.13+34.74%)
0.9340.39"
(62.65+26.14"
1.43+0.57
(95.34+38.17)
13.94+5.01
(87.63+31.54)

189.70£108.05
(47.42%£27.01)

77.76+£51.42

458.21+£293.01

(62.72+£40.32)
99.90+64.32

(99.90+64.32)

7.82£3.50
(78.15%£34.95)

1.06+0.42°
(89.22434.80")

0.93+0.38"
(63.08426.04)

1.43+0.54
(95.61+36.32)

14.03+4.97
(88.48+31.38)

188.13+£98.42
(47.03£24.61)

79.18+54.69

2200.34£1598.71 2320.99£1747.68

479.91+£314.03
(65.74+£43.24)
104.30£68.59

(104.30£68.59)

7.92+3.43
(79.20£34.34)

1.09+0.44"°
(91.49+36.78")
0.95+0.38"
(64.25+25.95)
1.45+0.56
(97.12437.32)
14.28+5.01
(90.01£31.74)
195.984+106.30
(49.00£26.57)

0.346
0.160

0.138
(0.196)

0.177
(0.177)

0.287
(0.287)

0.000
(0.001)
0.002
(0.023)
0.058
(0.094)
0.075
(0.122)
0.058
(0.058)

1) Mean%S.D.

by Duncan test.

2) (Mean*S.D, %KDRIs)
* p—value by Anova test/a,b: Values with difference superscripts among variables are significantly different at p<0.05

*» KDRIs: Dietary Reference Intakes for Koreans
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Table 7. Nutrient intakes and %KDRIs of the male subjects

Nutrient 0(n=675) 1(n=2742) 2(n=1510) 3-5(n=858) P-value
Macronutrient
Energy(Kcal) 1870.89+697.41Y 1876.92+641.52 1874.64+479.29 1913.434526.03  0.383
(80.20%30.89)? (79.25+26.95) (79.48420.29) (81.17£22.35)  (0.242)
Carbohydrate(g) 278.474+66.95 288.39+74.70 288.98+66.10° 291.73+69.35° 0.002
Protein(g) 57.24421.30 58.33+21.42 58.57+21.06 59.01£20.93 0.419
(107.47+40.30)  (108.104£39.88)  (109.17+39.38)  (109.91£38.71)  (0.527)
Fat(g) 31.26+£16.26 32.59+16.40 32.43+16.54 32.87+16.13 0.231
Fiber(g) 4.7342.55 4.72+2.46 4.75+2.26 4.8842.38 0.421
(16.96+9.22) (16.62+8.79) (16.84+8.19) (17.26+8.51) (0.282)
Mineral
Ca(mg) 377.89+210.66  392.08+£208.67  392.31£199.06  401.77£210.12 0.167
(53.98+30.09) (56.01+29.81) (56.04+28.44) (57.40+30.02)  (0.167)
P(mg) 833.10+292.19  851.60+£291.70  856.04+284.89  866.35+283.10 0.151
(119.00£41.74)  (121.66+41.67)  (122.29440.70)  (123.76%£40.44)  (0.151)
Na(g) 2075.26+£1026.78 2110.3241131.18 2135.63+1103.64 2208.09+1139.06  0.082
(145.23+72.94)  (144.90+78.42)  (148.07+£77.88)  (152.69+£79.03)  (0.066)
K(g) 2017.024935.91 2064.294908.12  2082.76+869.36 2135.80+881.70  0.065
(42.924+19.91) (43.92+19.32) (44.31+£18.50) (45.44+18.76)  (0.065)
Fe(mg) 9.36+4.58 9.41+4.37 9.42+4.01 9.52+4.20 0.895
(93.64+45.77) (94.13+43.75) (94.22440.08) (95.23+42.02)  (0.895)
Zinc(mg) 7.35+£2.79 7.44+2.75 7.48+2.64 7.48+2.63 0.740
(81.54+30.97) (82.18+30.30) (82.46+29.00) (82.63+28.98)  (0.895)
Cholesterol(mg) 175.414+113.58 175.83+£110.63 178.34+116.38 174.87+£103.61 0.865
(58.47+37.86) (58.61+36.88) (59.45+38.79) (58.29+34.54)  (0.864)
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Vitamin
Retinol(ng) 74.46%+51.61 78.42%£53.94 77.83£51.23 78.58+53.06 0.353
B-carotene(ug) 2165.20+£1855.84 2219.51+1734.23 2210.84+1611.47 2328.68+1755.26  0.256

Vitamin A 448.81+£337.18  461.86£316.10  459.99+294.75  480.57+315.97  0.236

(ng RE) (61.28445.88) (62.46+42.95) (62.46+40.28) (65.23443.05)  (0.272)
Vitamin C(mg) 95.80+72.64 99.91+74.98 99.11£63.73 103.99+68.43 0.153
(95.80+72.64) (99.91£74.98) (99.11463.73) (103.99468.43)  (0.153)
Vitamin E(mg) 7.62+3.82 7.86+4.06 7.81+£3.47 7.92+3.43 0.444
(76.24438.24) (78.61£40.60) (78.07+34.74) (79.18434.35)  (0.444)
Thiamin(mg) 1.014+0.42° 1.07£0.42° 1.07+0.42° 1.10£0.45° 0.002
(84.544+34.91a)  (89.07+34.86b)  (89.09£35.04b)  (91.36+37.23b)  (0.002)
Riboflavin(mg) 0.8940.40° 0.9340.39" 0.93+0.38" 0.95+0.39° 0.014
(59.25+26.50% (62.07+25.84) (62.33425.53")  (63.46+25.77")  (0.014)
Vit Bs(mg) 1.39£0.56 1.4340.57 1.43+0.54 1.4540.56 0.199
(92.62437.08) (95.28+38.27) (95.32436.30) (96.74%37.49)  (0.199)
Niacin(mg) 13.80+5.21 13.95+5.03 14.05+5.02 14.30+5.00 0.212
(86.28+32.59) (87.21+31.43) (87.84+31.38) (89.40+31.28)  (0.212)
Folate(ng) 182.99+£107.36  190.224+108.58 188.14+98.60 195.86+106.65 0.111

(45.75+26.84) (47.55+27.14) (47.03+24.65) (48.97+26.66) (0.110)

1) MeanxS.D. 2) (Mean*S.D, %KDRIs)

* p—value by Anova test/a,b: Values with difference superscripts among variables are significantly different at p<0.05
by Duncan test.

* KDRIs: Dietary Reference Intakes for Koreans
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Table 8. Nutrient intakes and %KDRIs of the female subjects

Nutrient

0(n=93)

1(n=122)

2(n=102)

3-5(n=58)

P-value

Macronutrient
Energy(Kcal)

Carbohydrate(g)
Protein(g)

Fat(g)
Fiber(g)

Mineral
Ca(mg)

P(mg)
Na(g)
K(g)
Fe(mg)
Zinc(mg)

Cholesterol(mg)

1555.22+438.36"

(80.25+22.94)?
257.50+72.53%
52.38+19.87
(116.39+44.16)
29.91+16.83
4.40+2.33
(18.85+10.15)

377.56+£192.23
(53.76£27.36)
772.90+£273.65
(110.42+39.09)
1719.57+£786.36
(115.02£52.59%)
1948.16£792.60
(41.45+16.86)
9.14+4.64
(66.21+£34.47)
6.70£2.31
(83.72£28.93)
182.59+126.36
(60.86+42.12)

1663.75+443.05
(85.26+21.88)

272.28+71.59%
55.78+19.72

(123.97+43.83)
32.35+14.56

4.53+2.21

(19.25+9.24)

399.60+200.05
(56.56+28.38)
823.43+268.69
(118.35+38.38)
1913.55+1097.04
(128.88+73.49%)
2067.55£842.50
(43.99+17.92)
9.12+4.23
(67.62+32.59)
7.2142.75
(90.08+34.43)
178.37+116.20
(59.46+38.73)

1695.23+387.23
(86.85+19.24)
288.00+59.47"
55.31£17.30
(122.91+38.45)
29.89+14.49
4.9142.59
(20.89£10.97)

386.06+216.56
(54.92+31.06)
838.28+275.40
(119.75+39.35)
1965.23+986.06
(131.86+65.91%)
2127.714929.71
(45.27£19.79)
9.5443.90
(69.40£27.51)
7.15+2.10
(89.42426.27)
167.87+104.55
(55.95+34.85)
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1681.80+355.03
(87.67£19.10)
282.294+68.06"
57.50£22.29
(127.77+49.53)
31.00+13.95
4.9442.44
(21.40+£10.93)

400.93+176.81
(56.12+23.95)
853.37+261.74
(121.91+37.38)
2167.36£1152.44
(148.22+82.78")
2076.26+773.04
(44.18+16.44)
9.36+3.61
(72.10%£35.03)
7.21+£2.17
(90.15£27.18)
183.50+138.15
(61.17+46.05)

0.090
(0.094)
0.015
0.419
(0.419)
0.575
0.334
(0.301)

0.836
(0.900)
0.235
(0.235)
0.062
(0.036)
0.513
(0.512)
0.872
(0.713)
0.397
(0.397)
0.805
(0.805)



Vitamin

Retinol(ng) 79.32£50.72 84.42+54.97 76.61+£54.36 88.04x74.77 0.585
B-carotene(ng) 1939.64+1424.41 2087.32+1881.07 2044.91+£1394.03 2207.19%+1641.54 0.790
Vitamin A 417.34£256.79 446.27+328.54 431.80%+265.92 470.22+286.07 0.719
(ng RE) (64.32+39.54) (69.04+50.76) (66.59+40.82) (73.27+£45.71) (0.661)
Vitamin C(mg) 103.56+64.03 105.95+63.41 111.52%£71.83 108.88%+71.49 0.856
(103.56+64.03) (105.95+63.41) (111.52+71.83) (108.88+71.49) (0.856)
Vitamin E(mg) 7.36£3.01 8.00£4.69 8.09+3.80 7.95+3.45 0.566
(73.65£30.11) (80.00£46.89) (80.86+£38.04) (79.50£34.51) (0.566)
Thiamin(mg) 0.94%0.40 1.00£0.35 1.00£0.34 1.03£0.32 0.434
(85.23£36.17) (90.45+31.90) (90.99+31.13) (93.41£29.54) (0.434)
Riboflavin(mg) 0.82%+0.33 0.91+0.35 0.89+0.37 0.91+0.31 0.315
(68.73+27.63) (75.48+29.48) (74.18+30.75) (75.86+£25.97) (0.315)
Vit Bes(mg) 1.29£0.50 1.35+£0.51 1.40+0.51 1.4440.48 0.277
(92.16%35.45) (96.72+£36.09) (99.93+£36.54) (102.83%+34.48) (0.277)
Niacin(mg) 12.52+4.47 13.58+4.58 13.72£4.19 13.86%+5.19 0.193
(89.44+31.89) (97.03£32.68) (97.98%£29.93) (98.99£37.06) (0.193)
Folate(pg) 176.29+£88.53 178.01+£95.17 188.00%+96.17 197.81+101.81 0.478
(44.08+22.14) (44.50£23.79) (47.00+24.05) (49.45+25.44) (0.478)
1) MeanxS.D. 2) (Mean*S.D, %KDRIs)

* p—value by Anova test/a,b: Values with difference superscripts among variables are significantly different at p<0.05

by Duncan test.

* KDRIs: Dietary Reference Intakes for Koreans
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Table 9. Nutrient Adequacy RatioNAR) and Mean adequacy ratio(MAR) by

sex
Nutrient (n¥5a’;§5) (P;l e;r;127115e) P-value
NAR
Protein(g) 1.0940.40" 1.22£0.44 0.000
Ca(mg) 0.56£0.30 0.55+0.28 0.685
P(mg) 1.22+0.41 1.17£0.39 0.040
Fe(mg) 0.94+0.43 0.68+0.32 0.000
Zinc(mg) 0.82+0.30 0.88+0.30 0.000
Vitamin A(ug) 0.63%+0.43 0.68+0.45 0.025
Vitamin C(mg) 1.00£0.71 1.07£0.67 0.047
Vitamin E(mg) 0.78+0.38 0.79£0.39 0.881
Thiamin(mg) 0.89+0.35 0.90+0.33 0.641
Riboflavin(mg) 0.62+0.26 0.74%0.29 0.000
Vitamin Be(mg) 0.95+0.38 0.974+0.36 0.267
Niacin(mg) 0.88%+0.32 0.96£0.33 0.000
Folate(ng) 0.471+0.26 0.46x0.24 0.260
MAR 0.83+0.34 0.85%+0.32 0.328
1) MeantS.D.

* p—value by t—test.
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Table 10. Nutrient Adequacy Ratio(NAR) and Mean adequacy ratio(MAR)
according to the numbers of MS risk factors

Nutrient (n=(7)68) (n=21864) (n=12612) (ni9?6) P-value
NAR
Protein(g) 1.09£0.417 1.0940.40 1.1040.39 1.11£0.40  0.394
Ca(mg) 0.54+0.30  0.56+0.30 0.56+0.29 0.57£0.30  0.138
P(mg) 1.1840.42* 1.22+40.42" 1.22+40.41° 1.24+0.40" 0.036
Fe(mg) 0.90+0.45 0.93+0.44 0.93+0.40 0.94+0.42 0.376
Zinc(mg) 0.8240.31 0.83+£0.31 0.83+0.29 0.83+0.29  0.805
Vitamin A(pg)  0.62+0.45 0.63+0.43 0.63+0.40 0.66+0.43  0.196
Vitamin C(mg) 0.974£0.72 1.00+0.75 1.00+0.64 1.04+0.69  0.177
Vitamin E(mg) 0.76£0.37 0.79+£0.41 0.78+0.35 0.79+0.34  0.287
Thiamin(mg) 0.85+0.35° 0.89+0.35" 0.89+0.35" 0.91+0.37° 0.001
Riboflavin(mg)  0.60+0.27* 0.63+0.26" 0.63+0.26" 0.64+0.26" 0.024
Vitamin Be(mg) 0.934£0.37 0.95+0.38 0.96+0.36 0.97+0.37  0.095
Niacin(mg) 0.8740.33  0.88+£0.32 0.88+0.31 0.90+0.32  0.122
Folate(ng) 0.46+£0.26 0.47+0.27 0.47+0.25 0.49+0.27  0.058
MAR 0.88+0.38  0.90+£0.38 0.91+0.35 0.93+0.36  0.106
1) MeanS.D.

* P-value by Anova test /a,b: Values with difference superscripts among variables are
significantly different at p<0.05 by Duncan test.
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(r=0.069), 318]=d(r=0.208), +%71d 4 (r=0.152), o] &7 &d(r=0.217),
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Table 11. Correlation coefficient among related factors of Metabolic Syndrome

Variables #29®V wc  sBP DBP FBS TC TG HDL-C LDL-C Age  MAR
BMI 412 817" 302" 275" 131" 217" 319" -.308™ 207 1217 012
#%Body 364 153 16077 0687 .177°7 .188™ -.148™ 169" .069"°  .054™
wC 31777 29677 178" 236" 344" -.338"" 226 208  .004
SBP 836" 151" 124 175" -.071" 101" 152" .003
DBP 1597 1467 L1957 -.0917° 122 217 -.007
FBS 1157 23277 -.083™ 048" 251" -.013

TC 3367 088" 886" 175" -.035"

TG -415™ 086" 158" -.029°
HDL-C ~.048" -.087" 020
LDL-C 157 -.023

Age -.073"

1) Pearson's correlation coefficient
* p<0.05 =** p<0.01 =*** p<0.001
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ABSTRACT

Associations Between Metabolic syndrome and Nutrient

intake and Health—-Related Risk Factors

Jung, Jin Hee
Department of Food & Nutrition
Graduate School

Sungshin Women's University

The purpose of this study was to investigate associations of various
risk factors and metabolic syndrome in workers. Those who had
completed their medical examination were recruited and data of 6160
subjects (5785 male, 375 female) with dietary data were used for
this study. Sociodemographic parameters, health-related behaviors,
anthropometric measurements, serum data and nutrient intakes were
used for the analysis of this study. Metabolic syndrome was
diagnosed using the modified NCEP-ATPII(2001) criteria. For central
obesity the definition according to the Asia—-Pacific Area criteria by
WHO was adapted.

The prevalence of metabolic syndrome among the subjects was



14.9%(14.8% among males and 15.5% among females). The
prevalence rates of high blood pressure(86.2% vs 73.3%), high
glucose(6.6% vs 3.5%), high waist circumference(12.7% vs 8.3%) and
high triglyceride(25.7% vs 18.7%) were significantly higher in male
subjects than in females subjects, while low HDL-cholesterol(32.3%
vs 16.6%) was significantly higher in female subjects.
Sociodemographic parameters including levels of education and
income and marital status deteriorated as the numbers of MS risk
factors of the subjects increased. Also health-related behaviors such
as smoking and drinking significantly improved across the number of
MS risk factors of subjects. However, exercise status was not
dependent upon the numbers of MS risk factors.

Statistically significant increases in the anthropometric (i.e., height,
weight, BMI, body fat%, WC, SBP, DBP) and serum data(i.e., TC,
LDL-Chol, TG, FBS) were observed across the numbers of subjects'
MS risk factors.

Among all subjects dietary intakes of CHO(P<0.001), P(P<0.05),
Na(P<0.05), K(P<0.05), thiamin(P<0.001), riboflavin(P<0.01)
significantly increased as the numbers of MS risk factors went up.
Sex-specific analysis revealed that dietary intakes of CHO, thiamin
and riboflavin significantly increased across the numbers of MS risk
factors among males, while only CHO intakes did among females.
Lastly correlation analysis showed that there were significant
correlations between different MS risk factors.

Accordingly that we should continue to the more detailed and

many-sided research for health care to workers.
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