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Twelve-Weeks of Nutrition Counseling Has Positive Effect
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Abstract

The purpose of this study was to investigate the effect of nutrition counseling on improving metabolic syndrome (MS)
risk factors. Sixty-eight subjects were grouped according to their numbers of MS risk factors. Subjects who have three
or more risk factors of MS were defined as “High risk”, subjects who have two risk factors of MS were defined as
“low risk”, and subjects who have below two risk factors of MS were defined as “no risk” group. All groups finished
nutrition counseling every three weeks for 12 weeks. Anthropometric, dietary assessments (24 hr-recall) and blood
samples were measured at 0 and 12 weeks nutrition counseling. After 12 weeks of intervention, anthropometric data
(weight, BMI, body fat (%), and waist/hip ratio) were significantly decreased (p <0.05) in all groups. Daily consumption
of calorie was decreased significantly (p <0.05) in the group of low risk and high risk. Blood level of fasting plasma
glucose was significantly decreased (p <0.001) in all groups after 12 weeks of intervention. Significantly, the fasting
plasma glucose level was returned to normal range in the high risk group. The number of people who have three or
more risk factors of MS (high risk group) was decreased from 25 to 12. Sum of MS Criteria decreased from 85 to
52 in the group of MS and decreased from 143 to 99 in all groups. These results indicate that nutrition counseling
for male workers at the worksite proved to be helpful by reducing the risk factors of MS and thereby reducing the
risk of cardiovascular disease. Continuing and systematic nutritional management programs should be developed and
implemented for male workers at the worksites. (Korean J Community Nutrition 13(1) : 46~61, 2008)
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A QARG 3] 8] SRS ol 2007 3
B 69714 el A% K AR ek did
& gdoz stk 9 WS & 2E Fa= NCEP
ATP I 7)1 (Executive Summary of The Third
Report of The National Cholesterol Education
Program, 2001)< A-83l] AP ol we} 22t 9
g aglo) 27§ o3l no risk T3 AFL810) 2709) low
risk 1, 9¥2210] 37] o4l high risk T2 & 1}5o] A
Alatie, 1@ e <lo] 37K o4l high risk & X1k 7]
FAF A}ES o)) 8122 MS (metabolic syndrome)
o= Yt 1 71F g9 2

(D Fasting Plasma Glucose = 110 mg/dL

@ Waist Circumference > 90 cm(Men)

® Blood Pressure = 130/85mmHg

@ TG =150 mg/dL

® HDL < 40 mg/dL (Men)
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T AR Z47) FAEYZ; BIA 12.0, Korea) & 0)€-
shith. AAZFA = BMD = A (kg)2 A (m) 2 Ay
© 2 vHE ks AT BMI = A% (kg) A1 m?).
AAEY 5 s i 97 2.5 cm $9E 5381
FREEE 9ol 7R w2 FAE A AARRIZHA
cm BRIE 2% FAslol FS vlo] g B =34 v
S (waist and hip circumference ratio, WHR) & AAFst
Stk gk ok AAZ 5 T3 Y S AAAT &
EF A2 A MY, FT 500, Korea) 2 57571
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48 « A A FoF TG, HAREFT B QAo v 2= o33k

YL o9 Bk 29 SHshel 1 e TaAn.
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F=2] 2lo] A9 B4 AF dEHE A ¢
3l 215 7159 (food record) o] €38ty AT A1z Az
T, 37 B AT BE A4S VSRS S 24
o @A 2A1d7] & WS wSSIAT, A 9 FUa
AFHFE N WO R SRS Tl Ha A A
3 & vmsta FEEA 24 A5 2R
A8 ZAKEIIoH, o] w didxte] 4kE 571 Y8l A
T R AR E7E o] 435It o) 8 JPHUg 22
# CAN Pro version 3.0(computer aided nutritional
analysis program, $F7%F8ts] 2005)-& o83t 1Y
FEA AT FAEI

o

2) MAtel A Wt

(1) A AHAE 7102 T 97}

FUEAFE 71F 22 & 2210 A HbolE index of
quality (INQ) %} mean adequacy ratio (MAR)Z AR
=g

Index of quality (INQ)

AA JUATE 7iAe] AT AAke HAAZS Fr)st
7] $151d 443 1,000 kcalell sidah= 2AL 20 oki 3t
F 1,000 keald Fu¥a AFFS v|wshs o, oy
A AHBo) T4 o 44 A4 AE vehdt) 1,000
keal® %A AAZE 7} 9Joka DRIs 32 1,000 keal
o et Joki PAFFo T 23 o7 Tt B A
Nz sh=9l FUAFH7NE @I dEts] 2005)0] A3
Ho} 3= 157F119] kA 5 @ia ulell A, vlel E,
HIER] C, v]ElRl B, B]EM B,, Bl B, 94k ZH, 9,
HE, Yolopil, o2l INQE ARSIt Az A3 e
S HlERL 2 INQ 19 W, 2 INQ = 14 9
£ 7tz ok3.gk el 3718t (Chang 2001).

SAFE
Az

INQ = 1000 kcal & 3| &<k
9

[<]
1000 kcal & F¥4

[Siav)

fs

Mean adequacy ratio (MAR)

7t Y2 A AR =5 HrkP) 4E 3¢
# ¥] (nutrient adequacy ratio, NAR) &= 2} ejops A=
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37} @t} (Guthrie 1981). 3 tiaE 2 )2l Ao
32] A (overall nutritional quality)& Z4317] $18l z}
FE¥A9 NARe B+rste i A4 A3 vl (mean
adequacy ratio, MAR) & AAFs}E TH(Gibson 1990).
MAR ARt LA FgaE INQolA s} 20] 13714]
FUANE o83t T

(2) AF 9 AET AHAS 7IEeE 5}

o

NAR 1] B g HAF
(Nutrient adequacy ratio) ~ E3] ¢jokxo] PR
MAR 7l 8] FFael s NARS &

(Mean adequacy ratio) - n

AE A AE FAFHE 7IFO R 3 AL A Frlell=
A Zo] ok thekA (dietary diversity score, DDS) 3
2xke] theky (dietary variety score, DVS)-2 RHJ &3}
9] A=} FAste] ALY S FrkstaA s A%
(Patterson 5 1994) & gl fats]ox] AAgt g1l
£ 938 2AA A (Dietary Reference Intakes For
Koreans 2005) 3 $h5x|Q8t3]of| A @Ash= 2ARH
(Korean Society for Lipid and Atherosclerosis.
Guidelines for treatment of hyperlipidemia 1996)
At A st ARSI Z42ke) AALe A HrtelE

2005 % $H=¢l ok F )5S AREEISIT

D A&7l st tiokd (Dietary diversity score, DDS)
DDSE AAellA AEe) ted AEE gelshs A1
EA, AHS AEEE VK AEFT &R, SR, A
T, AT, HYT) o7 575 AETo] sht vk o
w184 Breig) om Hudaes 570 F St fA
Frels 79k fAlEe] ZEG oH ojol AR A
T AR Fgo] o H|E o] Fdo] € F vt 3y
2t vhgha]ela] SR g fAlETelA At SHT
e & - A8 @ S0 25
< Alela, BA, olg At BE F
o} Aol A THIE AQst BE AA, A, &
H, 1z #Y, A F20 xEEGloH, il A
IR A, BE, Az, BEY At BF 23S0 A
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3t (Kant 5 1991).
@ 2A¥e] Tk (Dietary variety score, DVS)
DVSE 211}9] 1:}01:/\4 ALE upolsh=upjo= OH—oﬂ
MG AL re o
1 712 5900 2 71 £
Aol et 84 AL FRE AR AR dofn
] & 37} Aok, 2ol Zo)7) QRN B 4]l A
= R AR Krebs & Smiciklas 1987).

7ol 458 AN

@ A1) A (Dietaty quality index, DQI)

DQI= w3z e} Haasle] 2jate) A8 7}
Stk /et M =2 (Patterson 5 1994) £ At =
T dsts]eln] AAshe d=9le] G F 71 RD FH
F=R1E g 2AF A3 (Dietary Reference Intakes
For Koreans 2005), $=228k3] o)A PAsh= AA1R]
Z (Korean Society for Lipid and Atherosclerosis.
Guidelines for treatment of hyperlipidemia 1996) ¢
=78t 87K BRA7ES 81 Akt DQIE 2t
7} F AP G 74 vlE, TR ake] gk 7)o B)E,
ZAAEE AF, 2] 43 neay] o=, g o) A%
Zol| T3t MRS, T4ro] WA Yjat W g UEF A
HF, At BAd7e] 108 & AFH3S: 52 Hrystyl
T (Jeong 2006). FFAdgol ek WE-g Hrh= s
Q FIFA A (Dietary Reference Intakes For
Koreans 2005)% 71F2 2 3159t} DQIY) 774 @49 uh
T AT ide 2 G 08 28 oz & At o
A HE 20% ©13k; E3RA WAL U] H1E- 6% o5}
2HE “?ﬂ 300 mg/dLY ©13}; 23 oA Bl 65% o]
Sk AT D AAF 105 AF 3k 73)/Y o)Akt
ﬂ%}a}:uuﬂ & 75~125%; 2 PR M-8 75~125%;
At A3 2400 mg/d )3k T2 A 715 Rated
27, =3¢t 7]—f°ﬂ FEEE 15, 718 & u)Ad 04o7,
871 Tae] 52 o} 3t WL 0AA 1640] o]2A
w A7t ‘;Ez“%‘{l\j 2xke] Ao] 43 A1 0 = sttt
(Oh & Nam 2003).

@ HETE 43 ¥ (Food group index pattern,
GMVDF)

AF AR AFAE R Tkt AFEIER Ak
7] 15kl AE7 A NS 2ASIITE AEE AR
- B3 AERBE MAEAS 71FoR /T, oS
T, AET, 47, FUE(GMVDE: Grain, Meat,

ol

7R - 2 - Hfm] - 2es] - 9 - Felad - 49
Vegetable, Dairy, Fruit)2 2 Jehlict. sl A3t
AEF9 FHE At 1A aEHO] =5, A5, AxF,
HAF= 30 g, 1 FAE = F)2 15 g, A FE|2
FAE, #Y, At 60 g 7]—1:_i 3l 71E% o)y
AFBAE W 2 AEFTE AFHE A0 AT oA o]
A5t 71EA= Kant 5 &) AET AF7 188 28k &

HAT, FH/TY A 1 AEFS 30g iﬂ
T 60 go =, fAIES] A o AE
30 g0 2 Aaigivt. 2+ AEFaE

7 3
A1, 498 B8 ASE 002 ¥

T, AT,

GMVDF = 111002} & A% 5, o)5F AsF= 43
Sk b A1 E W AT FFHEHA] E3F AL 9|3

Fob-e 4 (assessment), 27 (intervention), &
A& (communication) AGAIZE A3}, Al AS
< 3] thatabe) 1Y E 23 & XS IBW (Al%m?«
A Am?«22)*AF (activity Factor) & o] g3}o] A&3sln
HIREE7E 120% ©]/d]1 %ol 3t ABW ((EAAF-%
FAE) A +EAAT)E o &3 AEAAH ZAE EYl
= m) 35t F 5312 Fok S-S ARG BE Y
oA 7122 02 A Y E-S s8] AdstuAt o
& E Protocols ©]&3te] AAlstgon, j7Qle] g
‘3:%53 B WSS A8l 2 gAY FRE A o gl o
, TG 8 F 5o wet FgnSS ARSI
T2 Akl ARGt 101 W OoR o] Fo)
 GRtE T W DAl AAAS T @A e 49t
Ol E ik dEiE 80, A58 A% =
AR B8t i dAte] AAte] digt BrErt o] FoiFet 24
WA= 2t izl Al A iz A AARQ RIS
E-& olslialy] =5 A¥sta, 24 thdAb 1o A
73Z3H5ih, v gto 2 QA G|l = Tl dRte) o
GAF Abo18] A &2 Q] FEMo] o] RAREF 3l ti Ak
7} S-S Aol 53k AGAITIES 31

t ¥ o2
£ 03 i‘ﬂ

f

2 ARG Gl A AF T
Hol| F4& ﬂﬂé}“‘:} Ay
S A AZAMARN A 10 ml A3k Ao 60%
7k 2,50 rpm°ﬂ’\1 1537 A4 FElsted g

5 0
32w ¥ 38 99
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< hexokinase, UVE o] &3}

BAsld 3, e Xvhd 29482 (HDL - cholesterol)
2§49 (enzymatic colorimetry Integra 800)2.&, &



50 - A1 A g TS, AR A= ARl wlR)= o3}

73 A%} (triglyceride) & GPO &4 (HITACHI 747~
200) 2.2 24351}

7. 8124y

BE AY Axpe] BAEAL Statistical Package for
the Social Science (SPSS) version 12.0 & ©]-&3}¢]
712381 TAXE A&, A= Hif (mean) ¥ B3
HA}(standard deviation, SD)E EA] 3}, 97 A=+
A 22] AA AS, A2, JUdaAF) A3 59 8w
i+ paired t—testE °]&3I.eH, Jt 7ke] A}l one
way ANOVAE o]&3to E4315t F4 A5
Duncan's multiple range test® 73%53}5.0 0 AukAlat
2 AET AL RS T 929 wixel wing.o o
ofR 31 H|AS% WIEZhe] FoA4E AFE] Y98k Chi—
square test(y*—test) & AFEETh BE A= p<
0.05 75=0llM 19488 538t

Mo
H

1. YA A EY

o dRke] AWk Table 13} 2}, tiakate] B &
HE gAREST Y€ 9 Fof u}e} no risk, low risk,
high risk & 2t} 47.6 + 6.14], 47.8 £ 6.44), 48.5 *
75412 A A 72 Zol7h Qi) thdAE sE e o)
Zoldo] B 69.4%= UeFtEd ol 20059 =]
FxALAA 104 o1 ARl B 9] tiEn]go) 31.4%3W
23 vlws 1 Aol Zo 2 yektl giakatel &9l
oAR= A A BT 71E0) 242} 87%, 80%, 84%F 7)E
o] 71 & vl&E AL, iRt Ad - wF
Dol Al A BF 242} 21.7%, 30%, 36%% 714 &
gkom okF Bgol Hew 747t 4.3%, 10%, 12%=2 8¢t
oFs 7P Bo] H&3t1 e Ao E YElY $59 4
£ dFdel 30% oY A 2% 357, no risk T
& 3~4/week 37} 52.2%=F 7V W1, low risk =3
high risk & 1~2/week 37} 242t 50%, 44%= 7}3
& A0 et 520 FHEE 274, HUA, 87
o2 Tkt T3 EE Al A BE < 2/week
37} 242} 73.9%, 75%, 84%E 7V YT ERHFLE A
FI g Egkon gFake 747+ 6.0 £ 0.8, 6.9 = 0.6,
6.3 = 1.0 Zelct. AAY HAA FAE 3= 9=, no
risk woll A H|FAR e} A SRR} 42} 34.8%% 7V
W3k, low risk 3 high risk &< 374 FAA7}t Zk2zh
65%, 44%=. 71 =2 v1&-S AAF3ATH

2. 48U ZE

A} AAAS A= Table 29 2t} AR Ha
A8 g g ol 4=of W} no risk, low risk, high risk
T 7t7t 168.7 £ 6.0 cm, 169.7 £ 6.5 cm, 169.4 +
6.1 cmZ Al Jk 2ke] 17} gloltt. A A thdAke]
+ AFL 212 69.3 + 6.9 ke, 75.0 = 10.3kg, 78.0 £
9.3 kgZ, high risk 7] F THO A0 % HFo] @
o] Yt A2 Z Yehor (p <0.01), 15t BMI,
Fat(%), )2}, WHR, SBP, DBP <=*] %3} high risk
o] YA 7 FRY foHoz 2 o el
(p <0.05). 12579 4% a8 3 AFo]) 47 685 +
7.0kg, 73.7 £ 10.1 kg, 76.7 £ 9.3 kgl ® A HG &
F 93z ZaEor (p < 0.01, p < 0.001), AF
o] f-9& o7 7FAade) wet BMISH #1414, Hip, WHR &
3 §9A 07 7438tHp < 0.001).

Table 1. General characteristics of subjects n (%)
Variables No risk Low risk High risk
<2(N=23) 2(n=20) 23(n=25H
Age (1) 47.6 = 61V 478 + 6.4 485+ 7.5
Educatfion*
< Primary school 1( 4.3) 0( 0.0 3(12.0)
<Middle school 1(4.3) 0( 0.0 0( 0.0
High school 6(26.1) 1( 5.0 10 (40.0)
> University 15(65.2) 19 (95.0) 12 (48.0)
Marital status
Single 1(4.3 1{ 5.0 2( 80
Married 20(87.0) 16(80.0) 21(84.0)
Divorced or living alone 2(8.7) 3(15.0) 2( 8.0
Disease
HTN? 5(21.7) 6(30.0) 9(36.0)
DM 0( 0.0 1( 5.0 3(12.0)
Hyperiipidemia 1( 4.3) 1( 5.0 1( 4.0
Medication
HIN 1(4.3 2{10.0) 3(12.0)
DM 0( 0.0 0( 0.0 3(12.0)
Hyperlipidemia 1(4.3) 0( 0.0 1( 4.0
Exercise (30 mirn/wk)
Never 6(26.1) 2(10.0) 4(16.0)
1 - 2/week 4(17.4) 10 (50.0) 11 (44.0)
3 — 4fweek 12(52.2) 5(25.0) 10 (40.0)
5 - 6/week 1(4.3) 3(15.0) 0( 00
Alcohol
Never 2(8.7) 1( 5.0 0( 0.0
< 2/week 17 (73.9) 15(75.0) 21(84.0)
> 3/week 4(17.4) 4(20.0) 4(16.0)
Smoking (day)
current smokers 8(34.8) 3(15.0) 8(32.0)
ex-smokers 7 (30.4) 13 (65.0) 11 (44.0)
never smoked 8(34.8) 4(20.0) 6(24.0)

1) Values are mean * SD or n (%)
2} HIN: Hypertension, 3) DM: Diabetes mellitus
*: Significantly different at *: p < 0.05 by chi-square
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AT R YL MAYH F risk, low risk, high risk & Z+Z 2091.6 * 660.1
1) 392 43 4H kcal/day, 2023.7 = 630.2 kcal/day, 2099.3 £ 683.0
odate]

SV

QoA AH W3l A= Table 33 2t 47 keal/day® Al A 742 f-2]F9 zol= Qigith. 1253
A PIAEe] 19 H G AFE 93 e S Wb no 9 % 3, low risk 3} high risk Tl d=F A7} 2+

Table 2. Anthropometric measurements of subjects at 0 wik and 12 wk

No risk Low risk High risk
<2(n=23) 2(n=20) 23 (n =25

0wk 12 wk 0wk 12 wk 0wk 12 wk
Height (cm) 168.7 £ 6.0" 169.7 £ 6.5 169.4 + 6.1
Weight (kg) 69.3 £ 6.9 68.5 =+ 7.0%* 75,0 £ 103 737 £ 10.7%** 780 £9.3 76.7 £ 93%xx
BMI (kg/m?)? 243 £ 1.4 240 =+ 1 5% 261 £ 21 255 £ 22%*x 271 x 23 26.7 £ 2.3%%x*
Body fat (%) 244 £33 23.0 £ 3.6%** 26,1 £ 27 243 + 25%** 275 £30 25,8 £ 3, 1%«
Muscle (kg) 48.4 £ 53 48.7 54 510 £ 59 514 £ 65 520 *57 524 % 6.1
Hip (cm) 98.1 £ 3.1 95.9 =+ 2.5%*x 10117 £ 62 981 = 54*+ 1031 4.1 99.7 £ 43%xxk
W/H Ratio® 09 £004 0.89 = 0.04** 092+ 03 0.89 £ 0.3k 0.92 £ 0.04 0.89 £ 0.04%**

1) Values are mean = SD, 2) BMI : Body mass index, 3) W/H ratio : Waist/Hip ratio
*. Significantly different between at 0 wk and 12 wk *: p < 0.05, **; p < 0.01, ***: p < 0.001 by paired t-test

Table 3. Average daily intake of nutrients at Owk and 12 wk

Nutients No risk Low risk High risk
<2(n=20) 2(n=16) >3(n=22
Owk 12 wk 0wk 12 wk 0wk 12wk

Calorie (kcal) 20916+ 66017 17767 £ 5251 20237 + 6302V 1707.6 + 543.5% 20993 £ 683.0" 1477.6 £ 4255%+*
Cabohydiate (g) 281.8+ 837 2409+ 542+ 2601+ 821 2418+ 803 2678+ 673 2264+ 638
Protein (g) Plant 466 = 161 432+ 202 504+ 21.2 403+ 182 453+ 180 386 156

Animal 417+ 230 312+ 157 364+ 194 297+ 152 419+ 186 29.1 £ 17.2%x
Fat () Plant 302+ 148 281 £ 246 315+ 209 20+ 176 312+ 330 214+ 159

Animal 259 = 141 207 £ 126 244+ 136 207 16 248+ 133 184+ 110*

CHO : Pro: 66:21:13 68:20:12 64:22:14 68:20:12 66:21:13 69:20: 11
Fat ratio (%)
Fiber () 172 + 4.5 14,6 + 3.3** 186 * 58 167 £ 4.4 18.2 + 3.6 168 £ 3.5%*

Cholesterol (mg) 3523 + 2940 2181 + 1455 3124t 1993 2461 % 1469 3788+ 2440 2282+ 159.3*
Calcium (mg) 698.1 £ 2974 5592+ 2351 7082+ 2965 6232% 3035 6669 2706 556.8 £ 2820
Phosphorus (Mg)  1199.3 £ 3766 9992+ 341.8 11808+ 3453 1009.7 £ 3441 11967 % 241.8 09148 £ 374.9*+

on (mg) 174+ 87 147+ 77 173+ 58 167+ 88 169+ 34  130% 49+
Na (mg) 53659 + 14440 3940.8 + 1347.6**5630.7 + 2600.8 4822.6 + 24728 55805 + 15450 3788.9 + 15665
K (mg) 3117.4 £ 9457 26783+ 6787 33055+ 12653 29154+ 1041.8 32641 + 8506 2848.4 + 11206
Zinc (mg) 97+ 35 76+ 23 92+ 27 88t 24 91+ 21 79+ 30
ViaminA(RE) 9667 £ 5923 7570+ 3450 8277 + 4351 9985+ 4424 9061+ 2873 9763 £ 5524
Vitarnin 8, (mg) 1.3+ 05 10+ 06 1.3+ 05 10+ 04 13+ 07 11+ 06*
Vitarmin B, (mg) 13+ 05 10+ 04 13+ 04 10+ 04 13+ 04 10+ 05
Vitarmin 8, (mg) 24+ 08 20+ 06 25+ 1.1 220+ 12 24+ 06 20+ 09+
ViaminC(mg) 1285+ 846 913+ 465 1527+ 1150 1150+ 614 1296+ 631 1127+ 688
Vitarnin E (mg) 125+ 50 95+ 40 120+ 56 110+ 54 132+ 50 95+ 55
Niacin (mg) 183+ 69 155+ 56 184+ 64 163+ 82 172+ 54 144* 62
Folate (ug) 2861+ 1106 2696+ 1073 3220+ 1281 2870+ 871 307.8+ 809 2565+ 119.5+

1) Values are Mean = SD
*. Significantly different between at 0 wk and 12 wk *: p < 0.05, **: p < 0.01, ***: p < 0,001 by paired t-test
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7} 1707.6 £ 543.5 kcal/day, 1477.6 £ 425.5 kcal/
dayZ F9d 07 7438191 (p < 0.05), A AH= no
risk 7oA T 281.8 + 83.7 gollA 240.9 + 54.2 g0
Aoz a3tk (p < 0.05).

T2 @A HFE no risk T3 high risk T4 2z}
7} 31.2 £15.7g,29.1 £ 17.2 g2 §9& 07 741
313 (p < 0.05), 2184 wla M= A Ad 2% W
7t BEE A Gghr

AT A} £ FEA AW AHE high risk TollARE
184 + 11.0 g 22 HoF o= ZAaslgion (p < 0.05),
YS9 o HF E3 high risk ToAT 24z}
228.2 £ 159.3 mg, 914.8 = 374.9 mgo= foldoz
43, 53] high risk FolA FEA AE A37 24
ke 2oz Btk TJytell AEa Agle] o8 S |
A& UYEE A3 &3 no risk 73 high risk T4 5 2}
7} 3940.8 * 1347.6 mg, 3788.9 £ 1566.5 mgl&
FolAe g 243 tHp < 0.01). 28V TE Fof| u]3|
high risk oA 200kcal A% © B2 A3 Qako] 7ha
gl me} A4, 4, A& Vit Bl, B2, B6, Vit E, U]
ofrle] kA M3 w§k 74zt 15.8 + 3.5g, 2565 *
1195 g, 13.0 £ 49mg, 1.1 £0.6mg, 1.0 + 0.5
mg, 2.0 £ 09 mg, 9.5 £ 55mg, 14.4 £ 6.2 mg®.
2 FYF o7 74390} (p < 0.05). no risk Fold= A
fraoh ofdo) 242t 146 = 3.3g,7.6 £ 2.3 mgl® &
Ao 7 71431 (p < 0.01), low risk TeA = B19]
AFFT 1.0 £ 04mgl2 Foxoz Zasygct
(p < 0.05).

2) MM I BT}

(D) IR AHHAE 7102 357}

A9 A7 Aoj2] HAHAFE FrE7] A% A o
Z|4+(index of nutritional quality, INQ)¢ A3}
Table 42} 2t} no risk, low risk, high risk A 25t
e, vlEl A, vlERL E, H]ek C, Bl B, BlEk
9 B, Holotal, vlel B, 2, ¢1, BE, ofddo] INQ =
17 338 702 Yepdou}, G4k A9 no risk 73
high risk oA INQ7F 2H2 0.9 + 0.4, 0.9 = 0.3% 1
Hop A2 o2 Vet 12527k A%k w8 3 low risk
T3 high risk T4 G4k INQ > 191 Aoz Yepd
3, low risk 3} high risk o4l Vit A, B2<9) INQ7}
789 delA feld oz 718t (p < 0.01). 01d9]
7d-%- high risk T FoAH o7 Z7etnk(p <
0.05).

o

&
=
L
I
ol

B ] Ao} 278 A3 ¥lE H7I8he Nutrient
Adequacy Ratio(NAR), Mean Adequacy Ratio
(MAR)$¢] A¥}= Table 58 2t} Al Fek 7k9] NAR X4
= YA =)zt gisley, Al & EF B27t 47
0.9 £0.3, 0.8 £0.2, 0.9 £ 0.3, g4te] 0.7 £ 0.3,
0.8 £0.3,0.7 £ 0.2% AAYE7} 1HT; @431, ofdL
low risk TolM%F 0.9 = 0.30.% Wit} 12F7ke] Q%
W&, high risk TolA @8AT B, <1, AF AHF7H 4
A9 oA §-o)F o= 7k T (p < 0.05), Vit B,
B,, B,, Welebal A#7F 42 0.9 £ 0.5, 0.9 £ 0.5,
0.7 £0.3,0.9 + 042 A HHAE Br} FolFoz 7
233tk (p < 0.05).

AAAA Ak A& Hrish= 2|29 MARS] A= Al
T 7H] 2po)7F I3, no risk T3 high risk Tl A
B el Frel @ o2 2R3t (p < 0.05).

(2) AEF L AFTF AHAE 7102 S 7}

AFTO TS Hrkshe AA G A k] o
g 123 AAke] "] A= Table 59 At} A3 o
SFx|5=(DDS) Q) & BFEE no risk T 3.7 = 1.64, low
risk 7©] 3.3 £ 1.8%, high risk ¥°] 3.7 = 1.63° =
Aol f-28 xle)7} T, tdAte] sk A3 e AF
9] = (DVS) E=g A3l of Mt 242 12.6 + 4.44,
124 £ 3.8%, 12.3 £ 3.78 22 At 7hl FHQ =}
o7} ATt thdRE<] AlALe] Aol gigh F A4 (DQD &
A oA, Al 7+ 25 dFug A3 vws) zhz
9.1 £51,8.9 % 2.6, 8.8 £ 2.6 high risk ToA7t
FoF o2 FrkEld on (p < 0.05), Aw 749 xlo)E= ¢l
Rt

(3 FLAFT A A

A 8 AEFE IF, SR/, AaF, 45 3
UF AFF e Table 63 2ok, A+ A $/59 A371
Wz GMVDF = 11101 #©lo] low risk &3 high risk
oA 2zt 43.8, 40.9%F 7% =& 8-S AA)515,
no risk 7 GMVDF = 1110022 -9} 32 437}
w2l Helo] 410%2 7Fg B2 Hl&-S AX| 38 o4
7 FL2 AEFTE BF AdFHsKe GMVDF = 11111
P AP Fol wet 242 15%, 18.8%, 13.6%%
Uehd ot I8 % no risk T3 high risk oA
GMVDF = 11111 3j&lo] Z¥2} 45%, 45.4%2 713 B
H| &S XpR|5ted £3), no risk TolA 4F AF Tk 9
Fo A A7t I (p < 0.05).

T e
B
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Table 4. Index of nutritional quality & nutrient adeguacy ratio of the subjects

wgm) - 249

- vk - FHEiel - 53

No risk Low risk High risk
<2(n=20) 2(n=16) >3(n=22)
0wk 12 wk 0wk 12 wk 0wk 12 wk
iINQ?
Protein 1.9 £ 04" 1.8t 05 1.9 £ 05" 1.8 £04 1.9 £ 04" 20+ 06
Vitamin A 1.8+1.4 1.6 £ 08 1.5+ 09 2.1 £ 0.9* 1.6 £ 06 2.3 + 1.3*
Vitamin E 1.5+07 1.3+ 046 1.5 £ 06 1.6 £07 1.6 £ 0.6 1.5+07
Vitamin C 16t 14 1.3+£09 2015 1.7 £ 0.8 1.6+10 1.8+ 08
Vitamin B, 1.2+ 04 1.1 £03 1.3+£04 1.2+ 02 1.3+ 05 1.5+ 06
Vitamin B, 1.0+ 03 1.1 + 0.3 1.0+ 03 1.2 £ 0.4* 1.0+ 03 1.3 & 0.4%*
Niacin 1.4+05 1.3+03 1.4+ 03 1.4 + 0.3 1.3t04 1.4+ 04
Vitamin B, 1.9+07 1.9 £ 05 21+08 21+07 20+ 05 22108
Folic acid 0.9+ 04 09 £ 04 1.0+ 05 1.1+04 0.9+ 03 1.0t 04
Calcium 12+05 1.1+05 12+ 05 1.3 £ 06 12+05 1.3+£05
Phosphorus 20+ 04 1.9+03 21105 2105 21205 21105
Fe 2109 20+ 0.6 22+ 08 23 £ 09 20+ 03 21 £ 06
n 1.3+04 12102 12+02 1.3 £03 12+03 1.4 £ 0.4%*
NAR®

Protein 1.6 £ 05 1.3+ 05 1.6 £ 05 1.3+05 1.6 £ 04 1.2 + 0.5%*
Vitamin A 1.4+08 1.1+£05 12+£06 1.4 06 1.3+04 1.4+08
Vitamin E 1.2+ 05 09 +04 1.2+ 05 1.1+05 1.3+ 05 0.9 + 0.5*
Vitamin C 1.3+08 0.9 05 156+ 1.1 11+06 1.3 £ 06 1.1 £0.7
Vitamin B, 1.1+£04 08 +05 1.1£04 0.8 £ 0.3* 1.1 +£06 0.9 £ 0.5*
Vitamin B, 09+03 0702 08 £02 07 t03 09+03 0.7 £ 0.3%*
Niacin 1.2+ 04 1.0+ 03 12+ 04 10+ 05 11 03 0.9 + 0.4
Vitamin B, 1.7 £ 05 1.3+04 1.7+07 1.5+ 08 1.6+ 04 1.3 £ 0.6*
Folic acid 0703 0.7 £ 03 08 £03 07 02 0.7 £ 02 06 £0.3
Calcium 1.0+ 04 0.8+03 1.0+ 04 0904 1.0+ 03 0804
Phosphorus 1.7+ 05 1.4+ 05 1.7+ 05 1.4+ 05 1.7 £03 1.3 £ 0.5**
Fe 1.7 £ 0.6 1.5+ 08 1.7 £ 06 1.7+08 1.7 £ 03 1.3 £ 0.5%**
n 1.1+ 04 0.8 £ 0.3 09+03 09 +£02 1.0+ 02 09 £03
MARY 1.3+ 03 1.1 £ 0.3* 1.3+£04 1.1+04 12+02 1.0 £ 0.4*

1) Values are mean £ SD
2) INQ: index of nutritional quality

3) NAR: nutiient adequacy ratio at Owk and 12wk *: p < 0.05, **; p < 0.01, ***: p < 0.001 by paired t-test

Table 5. Distiibution of dietary diversity score, Distribution of dietary variety score and dietary quality index of the subjects at 0 wk and 12 wk

No risk Low risk High risk
<2 =20 2{n=16) >3(n=22)
0wk 12 wk 0wk 12 wk 0wk 12 wk
DDS" 3.8+ 0.7 3716 3907 33+ 1.8 3.8+07 3.7+16
Dvs? 12.7 £ 3.3 126 £ 44 134 £ 3.2 124 + 3.8 135 £ 3.1 12.3 £ 3.7
Da® 7.7 £ 31 9.1 £ 5.1 84 %29 89 £ 26 78+ 25 8.8 £ 2.6*

1) DDS (dietary diversity score) counts the number of food groups consumed daily meal from maijor five food groups (dairy, meat,
grain, fruit and vegetable)
2) DVS (dietary variety score) count the total numiber of food consumed per day

3) DQ! (Dietary quality index) scores are summed acioss the eight recommendations to develop a diet quality from O (poor diet)
to 16 (excellent diet)

4) Values are Mean + SD
*; Significantly different between ot 0 wk and 12 wk *: p < 0.001 by paired ttest



54 « 271 A G &, RASFZ B QApol] A= o3

@) HR 2% A9

e A7 A T o, M, A4, QAT 233
21o] A% TS v A= Fig, 13 2o}, 4«
522 2 AH vl 829 o) Wt 2 no risk
ol 19.9, 27.7, 32.7, 3.6, 16.1%, low risk 9]
17.1, 27.3, 415, 2.6, 11.6%, high risk 7°] 18.9,
26.1, 38.1, 3.0, 13.9% ©I3it}. 12770 A w& T =
3] low risk ¥ high risk ToIA §H 02 o} 21X}
Hl&o] 22} 23.1%, 26.5%Z o5 tHp < 0.05).

4. GNFER 38 MY

3R] AT A% dAkE S 5 Wsl A= Table
73 2t & A $AXN HDL-Z9AHEL 98e
Ql ¢l we} no risk, low risk, high risk & z}z+
111.0 * 46.0, 157.6 £ 77.0, 238.7 = 70.9 mg/dL,
57.9 £ 11.0,53.7 = 7.6, 45.6 £ 9.3 mg/dL=® 4%
W2 A8l ol e M2 ohE aRte) 929l Aol
B33 (p <0.001), HDL— FHYAEIEL high risk 7]
YA 5 o Bt fo3 0 2 ygh},

12774) 4 25 F FEFFo| no risk, low risk,
high risk & Z}Z} 91.9 = 7.1, 95.9 + 9.5, 102.0 %
23.1 mg/dLZ AlTelx 2% {28 o2 +Aasto] high
risk T8 A4, IF Aolle dAEFZ 93 W &34
O} 127 F 2 B9lell 3181, 8% 424} HDL -
SFHEHES 47 110.3 £ 45.9, 164.5 + 96.8, 204.8
* 96.2 mg/dL, 60.4 £ 139, 49.2 + 11.3, 45.1 £ 0.1
mg/dL & 75 A% W3y} #EHRA gt s Eds
Al Aol 25 fo8oz faste] (p<0.01, p<

0.001), low risk ¥¢] A%, 2% A& JelEd Fol
90.8 cmZ RS A8 Helel S3lou s 3 3
2 W9 4319337, SBP I3t low risk T# high risk T
ANA FelF oz ZHAaste] (p < 0.05, p < 0.001), high
risk 79 3%, 2 Hofj&= 138.0 £ 14.3mmHgE A}
3T AE Aol 3190 v T A WYl 31
t}. DBP+ no risk oA §-o8 02 Z71stgd ot
(p <0.01) 8 HSloll &34t

(A) Owk

.+ Breakfast Lunch Dinner Snack Midnight Snack

norisk |z

low risk

high risk

0% 20% 40% 60% 80% 100%

(8) 12wk

.~ Breakfast Lunch Dinner
1 g a0

high ri

0% 20% 40% 60% 80% 100%

Fig. 1. Daily eating pattem of subjects at (A) 0 wk and (B) 12 wk.
1) Values are mean (%)

Table 6. The pattern of food group intake of the subjects at Owk and 12wk

GMVDF No risk Low risk High risk
<2(n=20) 2(n=16) >3(n=22)
0wk 12 wk 2 value 0wk 12 wk ¥? value 0wk 12 wk ¥? value

111119 3(15.02 9(45.0) 0.05* 3(18.8) 5(31.3) 0.97 3(13.6) 10 (45.4) 0.53
0N - - - - - -

01101 - - - - - -

00101 - - - - - -

11100 8 (40.0) 4(20.0) 6(37.5) 3(18.8) 9 (40.9) 5(22.7)

11101 7(35.0) 7(35.0) 7(43.8) 743.8) 9(40.9) 6(27.3)

1o 2(10.0) 0( 0.0) 0( 0.0) 1( 6.3) 1( 4.5) 1( 4.5)

1) GMVDF = grain, meat, vegetables, dairy, fruit
2) Values are n (%)

3) 1. Food group present, 0: Food group absent, for example, GMVDF=11111 donates that all food groups (grain, meat, veg-
efables, dairy, fruit) were consumed: GMVDF=11101 indicates that four groups (grain, meat, vegetables ,fruit) were consumed and

one food group (dairy) was not consumed.
*: Significantly different by Chi-square test (p < 0.05)
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Table 7. MS Ciriteria of subjects at Owk and 12 wk

Parameters Nomal No risk Low risk High risk
range” <2(n=23) 2(n = 20) >3(n=25)
0wk 12 wk 0wk 12 wk 0wk 12 wk

FPG (mg/dL)? <110 1051 £ 94" Q1.9+ 7.1%* 1075+ 13.7 959 + 9.5%** 1188 + 39.8 102.0 £ 23.71%**
TG (mg/aLy® <150 111.0£ 460 1103+ 459 157.6 = 77.0 1645 + 96.8 2387 £ 70.9 204.8 £ 96.2
HDL-C (mg/di)® > 40 579+ 110 60.4 £ 13.9 53.7x 76 492+ 11.3 456 = 93 451+ 9.1
Waist (cm) <90 864+ 51 844+ 48 908+ 47 878+ 54%* 947+ 62 913+ 64
SDP (mmHg)® < 130 1214 £ 11.0 1249 + 127 1366 £ 124 1311 = 9.6* 138.0 £ 143 1272 £ 15.2%*#
DBP (mmHg)® <85 795+ 101 846+ 93* 899+ 97 885+ 82 893+ 89 875t 75

1) Values are mean + SD, 2) FPG: Fasting Plasma Glucose, 3) TG: Tiglyceride, 4) HOL-C: High density lipoprotein-cholesterol,
5) SBP: Systolic Blood pressure, 6) DBP: Diastolic Blood pressure, 7) normal range by NCEP AIP criteria
* Significantly different between at 0 wk and 12 wk *: p < 0.05, **: p < 0.01, *** p < 0.001 by paired tfest

6.QIMNETR 8B E my} Table 8. Prevalence of MS risk by modified NCEP-ATP Criteria ot O
AT HE S PIEFT IR R Table 8§ e
o et B WA 687 %, 5% 8 NCEP—ATPII Aoopn= Mo
P\zel e WARESE 18 R3l0] 571Rl AlFE 1.4%(1 ok Dk owh T
) 47 11.89 (8‘3;; 3;{1 2‘?:5(7 (1gm) UZ:H '29 i Sum of metabolic syndrome risk factor
©/ 07086/, D70 S/ 70 5 1( 1.4 0( 00 1( 40 0 00
(207), 170 26.5%(18%), 07 7.4% (58)& 2719 98 4 8(11.8) 4( 59 8(320 3(120
9918 7IA)71 Q= Aledo] 7P BRSO H] S-S 2}A]E}ITE o] 3 16(235  8(11.8 16(640) 6( 240)
% 36.7%(257) °l] SF3h= Algo] Y@.asle] 374 o)t 2 20(294) 16(238) - 8(320)
02 YAEEZ L (metabolic syndrome;MS)Q1 Re 2 1} ! 182 65 27(397) - 6(240)
0 5( 7.4 13(19.1) - 2( 8.0)

DAY o135 O
Ebstzdl, #13.asle] 370 /L Atete] 64%% 7H8 B2 Wl Tofal  68(100.0) 68(100.0) 25(1000) 25(100.0)

& A8, 471 32%, 57 4% )1 ZROFE YEFATE. Metabolic syndiome criferia
=g 3 93 99l o 7= A YR} 6832 7 PG 25( 368  8(11.8) 14(560)  4( 16.0)
o 77} ZRE] 36.8% (2571) . 2} 54.4% (37 G2 37( 544) 29( 426) 23(920) 17( 68.0)

A), HDL—ZH <62 14.7%(107)), 38154 55.9% VHVZLC’ ;g: ;;‘2 ;;; ;‘2’2 22{ 223; ]Z: gzgi

Siﬂi—)'_f;z] >4§I']§f—(333;?2\iliafi> ;;‘_’]fj;j BPY 33( 48.5) 29( 42.9) 18( 72.0) 10( 40.0)

WS OTET =YI=HE T, = o Total  143( 00) 99( 00) 85( 00) 52( 00

=4 Agerlo 71 g nleg ARSI, F 14370 1) FPG: Fasting Plasma Glucose

ol EH}\%—?_E 5%]?,5.3 J_OL?—]% _7]-7\13 9’1% Ao= L]-E}‘,\),(E]—, g{ L%L—ggzﬁcgel':‘dc?ensity lipoprotein-cholesterol

127312 94 15 3 F5830] 11.8% 87, 54X 4) 8p: Blood Pressure

12,6% 2070), HDL—Z91-0E 1625 (LN, ool SONoarhy dfoent betysen of 0wk ona 12 1 p <

A 32.4% (2271), "ol 42.6% (2971 = BAAA Y, Y

> djglEd > HDL-Fe2HE > 358 o2 sjglg oz 7P B2 u&S AX3IRlY, ¥ 85719 trles

g} FEIT B Qe gASFTY 5] a3 T 9E 0S8 /AT v ALR JET o] EellA A

R AAAR] YA A3 29 NFE F 143700 o} 125779 w2 a9E FEFHTZo| 16.0% (1),

A 97NE ATt (Fig. 2, A). F929 68.0% (1771), HDL-FAAHE 28.0% (7T71),
MSE] dirpger 35 A3 Qlogx= A2 F8d  32jEd 56.0% (1471), Estol 40.0%2 107N &2, SAA]

30] 56.0% (1471), 944 92.0% (237)), HDL—Z# > §elEd > 89t > HDL-F A8 E > 35899 «©

2HE 32.0%87), &HelEd 88.0%(227), dte] o= ojis] nFAIANEF R g i EFT A &

72.0%(18") 2 FAAE > AHEH > L > 35F Qo] =UA T, FHIF Aol = g ST FEEC

2> HDL-FHXHE 02, 34 Aol §58 oda 7P R3e o= vieRdy MSE W ARl dikss <

-
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(A) Ali groups (n)
= Bp
= Waist
#HDL-C
s 1G
®FPG
Cwk 12 wk
#Bp
= \Waist
= HDL-C
= G
» FPG
0wk 12 wk

Fig. 2. Prevalence of each criterion in MS categorize by NCEP ATP

I (A} All Subjects

0JH (n=5) 5H(n=1) 534 (n=0) 47H(n=4)
. ! .)
Totaln=25 Totaln=12
B) MS Group

Total n=25

Total n=9
—

Fig. 3. Prevalence of metabolic syndrome risk factors of subject
in all group and MS group at 0 wk and 12 wk,

3 22 i F 85704 52712 7HAstYH(Fig. 2, B).
1273re] g us 3 AA gAd#l 6842 93 aql =
= A .800] 57Q) Aol 08 (0%), 470 478 (5.9%), 3

7N 8% (11.8), 271 16 (23.5%), 17} 2794 (39.7%), 0
N 138 (19.1%) 02 w& Ay} g2, s3] 98
Q.2l0] 17FX)Q1 Algo] 718 w2 H]-&-& AX|51%31, tiAt

37 11880] 36.76% (2578) oM 17.7%(12%9) 2 7

skl W& A S a]lo] 374 o) dold MS T vl
v A3 Qo] 57 o]l Aol 0%(09%), 470
12.0% (3%9), 370 24.0% (6™3), 27} 32.0%(8%), 1
24.0%(679), 071 8.0% (29) % w5 A3} <e] $3a<l
o] 2711 AFEe] 718 W v &S 2|81, 25 Fol
36% (9) wto] drlsF?l A o2 e tA 3
o] 743 A 0 2 Yeldt} (Fig. 3).

2 Brooli b

i

£ A e A9, 19983 Z7t GUEzARA
Aol tirSe T T S 2AF A9 (Korea National
Health and Nutrition Examination Survey 1998) s}
Bl s 25w, Uoli= 47.2 £ 13342 8|58 AEE B
Ao}, sh o] A9 B oA thdRbEo] 371l At
A B4 O 2 A= vepdth AAR] % %
E AHE A, gA% JSRA M FEH A 5
317 o= AFgo] 70%%E Ao vis), & A7 g0l
(Z+2} 26.1%, 10.1%, 44.0%%) U 2+ %28 sl 9
£ 20F Yeided, ole A3 U ey, 8§ A 5
o] §% Ado] & ZFolA Qle AR S T AL
P& AoF Akt 740 52 FE A Jed &
Tob gddol oigk A& wke QA &uivt gloy
(Davision & Grant S 1993), @¢7s 2 HdaA dg
A 2918 Eold) 719 (Gudat 5 1998)3h= Aoz &
HA 9171 whitel|, sxtatd oA e A 5HQ1 5 E 2
FAolth, S 39 A9, 7HEol 50.9%% 7 B
H& AHEo] B AFe)l v S B, 980 A
FE 4Rl vlal vl EAxtel A FARF] vlgo] Wk
the ATETeE AX 3t AntE o At g
e 288 #AA Y-S W HDL-ZH2H &
FAE FZWZIE Bart gl AN ES] 4
A& ARG HuoA d3E AT LDL-ZH2HE &
Aoflis FEE FA AW EF FAY FHE ST
= Zo2 Bl (Castelli T 1997)3dch. &3t 9ju}sl &
T U 2 F49] gelo] o, A7 98 At
1 B HRES gkl 85 A tiake) o] Wl Qe
5 kel 4= 9] 0 2 2 (Bjorntorp 1993) Al

o=
FT WS A8 55 9 40] 2 JA S oY




oF 157U 1~23], g el 5 27300 cco), WFZ
T 28 (720 co), 2 9292 2790 co) ARS F
B S SIS AAIBIES Auls) = Flo) Wed
ZO 7 AR
Uutd o w wRESHE AAhe dE A EEE 5

7H713 HDL-ZH2EE 558 27|28 jrdls
ol AHE F €% 50-60%% FRI3k= Zo] AAd
(Korean Society for Lipid and Atheroscleorosis
1996). ¥ A7 tdAte] 739, 2% A 3 no risk, low
risk, high risk A T &+ €531 AF7}F 60%F Hoial
Ao 7 vepsh=dl, a8rskE AL gl ETte] 9%
Q/log g3tk o8 A+ d 3 (Kantan 5 1997;
Reaven 1997; Willett 1998; Grundy % 2002;
Jenkins & 2002) 7} Q0B Hbdsuis thdRte) 25

A B T JETIF B2 U AR 54 Al A
FIAE S AAZR L 78 A AL AT HE] 7H
Aoz Hdat f T2 AF Aol ekl Al gk
74]1747]“?01]/\1“ i""‘%bl 15% AEE Ao A3
T, 5 4% 40~45%
)%i *440 I D}. o] ] vlsf -k A A
FA7FE d] o 199% FrolH, # AT RS B¢
no risk, low risk, high risk A & &5 97 A% 15%F
AAEHA AHSHL = AR VT AT AR S
Q ¥AEHF AH5AH (Committee of Establishing
Guidelines of Treatment for Korean Hyperlipidemic
Patients 2003)olM= 83 A4 Lot AdAA eSS
aeste] FHAHES HHEE At gloH AlAR
ZA71elM = FUlAEE AH%EE 100 mg/1000 keal =
£ 1% 300 mgo.®2 Akl JIeH(WHO 1990) E3t 7]
= FYAHE WS IRL IAHT RS S5 )
2EHlE A3 E 200 mg/day ©|5+7 A e+t ok (NCEP
ATP IIT 2001). =<1 Yo 443171 (KDRI, 2005) 91141
£ 19 ZEAEHE 437 300 mes 298K xS A
L Ql=d], 97 Aell+= no risk, low risk, high risk A
T B FHAEHE A3V 300 mge 298 o ok
o ZPL 218.1 = 1455 mg, 246.1 = 146.9 mg,

ks

4 39 no risk ¥ high risk o4 ZFzt
146 £ 33,158 + 3.5 g0 2 7431w, AgHd &
T A STkt #) AF sk dF ARG
W2 (very low density lipoprotein, VLDL) Z7} 4
HDL-F A& 247t Yehs 208 RalHoe] X1

ol

C 7R - e - ] - B - R - Helel - 57
= (Walldius 5 1983) ofdle] AL e AT 2% A=
o] FAker wrh vhe o2 Vekgeh Wby g9 9o
FFoA] A2 S A|8E o 2 Q) AfAas) otd B3t
7o ok AA7E HE 4 BES FRHA YUY AAS
st J4 Al A o= S, AXY - S8 7 Y
5 Al g

o] B Q3 serving sizedl| B AT F U=
]

gPdate] ki AHAE 71F 0 S AL A el *1
AETA Qg oA QAR FARY 75, INQ9F NAR &

795 Bt 2 A A8 Qe A SR velsked), Yoo =
(2004) 2] Aol tiAksFa2] B 2E 7L QA
22 A 1-2718) i 918 8%

 tdRtE T fd v} Afae] HFH ] EqvE

Esmaillzadeh & (2006)°] §JAke] 59 21521 =554 A
29} B 9] A s HH7F WE AR Al 9
AaAZIthE A7 At glong daleST- #e
3 732 AlF Al AAE o] vheket 22 Aol &

AtsEnt, tidRte] Mg vRdE Brehe
ok A A7E QA 7196 AFshE 304 o1
94,0129 Oz ¢F A7 (Lee 1997) o)A oF

AE7t ekl 37K o AETelA AEE AFls
19lom oF 409 47}R] A FETLO) AES AH s F O
2 vehd A bjsest Aeke B, s AlF S 25
T Lee(1997) 9] 74k vlarel 8hF H 7= 14.4
7HA), o2hk= 15,2784 9] A8 AFIs Bt 14.9 71419
2EE Aty Bag sl A AR SAoh 22
H¥lo] vzt UE2] oI (Kasamatsu 5 1996) o4 X
20,28 Buh w8 Apqie 2Ake] thRd & shR
AR A & AR5 E R 2 9la ook A
£ urdsiae, AAke] teddo] A AR 11 AAke] g
71HE AR AR, Rt A ddh TR =2 Y
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AAAZ Bolvh= Rk 9P FE (Guthrie 1981) & ¢
vkt 21 % ol-g35t F2lo] AlFgHoJoF & RO % ALRE
o} 2JAke] Aol vt F 4= (DQDE 214 o132 wl= A

ol 5,484 DQI score= 8.62% H AT thizlET} 1)
523k 7l o2 et or, Oh 5(2003) 2 A= DQI

scoret= 8.64% vtER} B 3 Alate] A w} v)ssigict
SeuEke] AE7E AFH 97 (Shim 5 2001: Shim &

2002)°] ofshd fuet AlraS FAlE Al A
27} 7 BHES 7 0 2 Rt B deAE dE
o] ARG A7 AdFHEC] E2 Zlo R vt ARl
& o 2 & QA5 (Yim 1997) el FA1E-S A3 &
o Aale) 410%2 AAEFATHT B 1EgEY), 98 nhy
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et ZE, ARast i) 89t oy Azl 24 A
F9] & 39 2¥ (Packard & Heaney 1997)0]2%
Ak of thAdate] 8k fge] 2 W, 54 A 84
Zg 39 A% AH Y B oz A
WERES A7 A 5 opd, A, A, 24744, 2%
7H 2] A F-A819 A9 Lee 5(1991) 9 4747 v}
TR 478 AR B3l o, A4, A 7k e] g
T-438] (26.4, 30, 33.9, 10.2%) 8} H)=8 A= ek
At
Rt o7 ME# Zge] st fk Aoz FEYE
I Y= o) A, 1A glo] Aol wet 2
o|F Hojm, 11 gk 208 FHEC YoM T Y 11
2lo)E BRIt olF o] i3 g 29 F B
H|9k R #91 ﬂﬂ@ﬂh AL B E] G AN ¢
& FHES Boln, HDL-SYAHE2 #7 A 949
A w2 AFSE YeEE o2 BuHo A1 ot (Ford
2002; W lliams 2004). €% J&d A3 194
] }\1 %]_x}x-lq_ ga] x«]a‘}/ﬂg LJrE}_LH‘:_ ;q
A FE ﬁﬂol o A0S Vehle], oL sy #
2 UYERE Byt Buido) o Brks Ry T %’E}
(Goldste 2002; Hanefeld € 2003). A tiakzte] 213
QA FEAMHRY, Y A7 G 2EAES Yo E
3 AREET AT (Lee 2007) 94 X EI7] 93 e
7242} O, 10 A9 Alel 14.4%, 271 32.4%, 37)
32.4%, 471 18.5%, 570 2.3% 9 A7 vlws) 9@ el
o] 2711 Al 7P B2 A o2 Yeht A3} v)5e3 A
S B =919 NHANES IIIE ulgoz & g
(Loucks & 2007) Ao w29, QA3 &5 &
HELS EEHNE > A HDL-SY248E > 28> 1 5
*gZ]HOP gé > iiz‘glﬂ- x]—oH 4= o] o]o:i oq. :.ILHQ] 751_?_

o= 1838t > A HDL-E9AHZE > B89 > 11 £4
AHF G5 > TR Aol 5207 2olE Hola = Ao

2 YERtth(Lee 2007). 2 A7 oA a3ty
735, A7l it W A7 RAE RIS gtz 3 <
T-(Lim 2005) M w2l &5 gl n8Y > 1%
AR 85 > B0 > 189 > A HDL—-ZAH S8
T wOR THYOE A% ST FHEC] 7HF =9
9 AFdes g8 AFHE 2o Lee(2006) 2 Koo
(2004)94 Aol FAJo] TEYAREFOZ AE tha}
FITY FEE0) 42 52.3%, 47.4%E 7R woka 2
49} SR el
125°7+] 99F W4 3 risk factor S0l AF#lo] A
WS MST B 3583 oo} EXne 52 vixh

Q]lo] AT sl YAl

A=), o)== 729 A+ (Melin & Rossner
2003; Dennis % 2006) 4] Lifestyle intervention
QAT A8 a)lo] Frasgh A Arsl A5 1,
Q) At (Park 5 2004) M 58 st Jdus
F 3EEGH 57189, sEEd 54 A7 A
U= B AX S

T lef| A= oln] 27l A7 A Bl & (health care
cost) A7 =2 gL A W A FHE A% o
2] Hijbgo] RS Y §low, 7 Yo g AhY Pk W
S& A= ARG A2 vlgo] F7ksta Qivt. 53] AARI
S Q3 A 2 O8e AEH AR AES W
ol apFoln, A% S W] FAAQA JAE v|A T
443 AFQAE AT 8H]E E3 (cost—
effectiveness) 0l a3}8olgly ¥ 1E 3l JITH(ADA
Report 1998§;
education and implications for nutrition education
policy program and research 1995). AA|= 3+ 179
oetd A o E 3 YU wHo] AT Fe A
E 58 W) £38019v X1 (Sumner 5 1986)
sfglom, olu] 4 AFEE I IS AHo] B B
A 1AEFH 1Y, D 7 FElol EiFolgtn
B9 v ltd (Jeon 5 2005; Lee 5 2004; Loosemore
T 2004). 3, O AT AN T AT T2
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AANZF AR P 2} iﬁlﬂe ZyzF 29914, 59 9Hw
A7 2, A SAAEL 6.7%04] 2.7% & AN

1 B3 (Korea Occupational Safety & Health
Agency 1999)8glen, =& AF-(Dona Forke &
Shirley 1986)olM % A7#hY ook Ae] L= 72 (worksite
nutrition program, WSNP)-& AAI5}1 1= AP 28
7] 9= 34 (non—WSNP) B} 22212 o gH]|8-& 27t
WA ool A B34S ARG wasls,
UHEFEE s 3999, FYAY, HDL-Zdx
HE g4 sElEdsd 84ase BT ﬁ‘@% A%k A
28 T TN, 2] AFES 3 AN 4
FAazo] s gl A Bt ofe @_ﬂol FA] thkE o
2 @8k AT S Ae, AR A
E& 2v), O2 QIS AMEES 3~44, Al 28 B
Ao 6] ZTFAY = Ao E BaHo] A1 )t (Klein &
2002; Laaksonen & 2002; Lakka & 2002; Alexander
% 2003; Ninomiya 5 2004). 12579 ok 78 &
S ol % M2l A AR A
A7 AT A3 22 T AE ol SEA 9

ot

mfg ni



v R0 eleh 7|chstel, Al 27 3 2 ol 2
o O TE A% ) FF Be) ZLTUL 01%%@@0
4ok o] AN|Folo} & Fo2 ApRELh

[o] 3 n]
2% 3 2=

B A= FA 3 689 (ST 3 eRle] 2
7} 01811 no risk & 239, A 20] 271 Q1 low risk T
209, #1g a¢lo] 371 oA high risk 7 257, NCEP—
ATP HI 715 & o2 ok -8 B, 12571
gk wHo] Aake] A g HhH A3E W] A 2214
A1) tASF S QIR vlA]= el sl =
AbskTA ST

L AT A 2o uhe oPdAke] Bt A9 n
risk, low risk, high risk & 2+2Z} 476 = 6.1, 47.8 £
6.4, 48.5 £ 7.5MI= i 714 Zlol7}k Il S A, ti Y
212 ok AF e 7 1) AL &)t gl

2. AAAS AgelA 125702 JSuF F A 7 BF
AZ, AAZEA g, AR EE, JFo], WHRe| o3 o=
35T (p < 0.001). 53] dr 37 A9 2911 3
E919 AS, Aol 5 fode s 1asio (p < 0.01),
low risk 7rollA w4 A3} vl G B el £330,
7] AL low risk T high risk 1 o9 FeH 0.
2 7443k, high risk 7oA 533} vlmsl 44 HY

o] £33t (p < 0.05). 01¢k7] L2 no risk T ATk
A4 B dellX Ao ® F7ksttHp < 0.0D).

3.9 WS ¥, AA A @F AFAV} low risk T3
high risk FolA % Fd02 4353 (p <0.05,
p < 0.001), %22 A#= no risk Tl FYHOE Th
3T (p < 0.05). T Tl ¥l3} high risk TellA 53]
T2 A MF ) BE AW, FEAHE, I UEF
S AFAZ fod oz ARSIt < 0.05). IS
% low risk 77} high risk Tl F-2A 07 o} AALe]
43 vl&ol S7FsITHp < 0.05).

4, 9% & &, drSFe A9 eIl FE Y
AL Aol B fodow A (p < 0.001),
E£3] high risk 7] A9 543} vwa] A4 4ol &
3 FAA 3 HDL—iaﬂ 2EELS W3 HEEA|
23k 1jr Ao TS el A eI A 2Rlo] 37H o]
Ao 2 tAEZ T 53k Algdo] 250l R o & - 12
Ho 7 AR T, 7 5 AF 219 Tk dRrEF

2] A9 8570 oA 52E FrAaste] AxF g 14370

ol 997z 5 AF 29l eVt AAsloh

ol

AN - 2 - ) - 29 - e - Hee) - 59

Aedow, 4749 e o 3 10571 Jokn
o) risk factor 5] AHigle] A VAt MST 25
QAEFE B AR FHEG Polsh BrH|TE A
AP\ SR R ) EHAYE et
wepd A1) A% FA @ AR 2R Pt g 2
22 915 34} A9 Bpo] Agel B2 Hue e A

HAE AT S, AF SRR BT ASH 4% B
9 5% o) L2 IR o8 BEY 3% w0l AN
ofol & RO % ARET.
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