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Nutrient Intakes and Blood Lipids According to Obesity Degree by Body
Fat Percentage among Middle-Aged Women in Gunsan City

Hye-Soon Chang'

Department of Food and Nutrition, Gunsan National University, Gunsan, Korea

Abstract

The purpose of this study was to compare nutrient intakes and blood lipids of middle-aged women according to the obesity
index by %Fat. Subjects were assigned to one of the following groups based on percentage of body fat (%Fat): normal
weight (18% ~<28%), overweight (28% ~<33%) and obesity (over 33%). Nutrient intakes were evaluated based on
questionnaires of 24 hours recall method and blood lipids were analyzed by blood analyzer. The results were as follows.
1) Nutrient intakes were that carbohydrates and fat intakes in obesity group were higher than normal and overweight group
but the difference was not significant, and protein intake rate was similar all groups. The intake rate of calcium was higher
in normal group than obesity group (p <0.05), and obesity group ingested under dietary reference intakes. The intake rate
of iron was higher in obesity group than normal group (p <0.05). 2) TG TC, VLDL and TC/HDL in obesity group were
higher than normal group (p<0.001). The attack rate of coronary heart disease in obesity group is higher than normal
group (p<0.01), LDL, blood glucose and blood pressure in obesity group were higher than normal group (p <0.01), and
HDL was a little higher in normal group than obesity group, but the difference was not significant. 3) The correlation of
anthropometric measurements, blood glucose, blood lipid, and blood pressure had significant results. Weight was associated
positive level with blood glucose, blood lipid and blood pressure. Waist and WHR were associated positive level with
blood glucose and blood lipid but weren't associated with blood pressure. BMI was associated positive level with blood
glucose, blood lipid and blood pressure, %Fat was associated positive level with blood lipid and blood pressure, but wasn't
associated with blood glucose. These results suggest that the decrease of waist on blood glucose control is better than
decrease of % Fat and BMI, the decrease of %Fat and BMI on blood pressure control is better than decrease of waist,
and the decrease of %Fat on blood lipid control is better than waist and BMI. The nutritional education for obesity
treatment must perform to analyze the blood and assess the obesity degree by %Fat, waist and BMI before nutritional

education, so the obesity treatment will be effectively. (Korean J Community Nutrition 15(1) :
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7} 278 (Moon & Kim 2005).
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ZARAARS] AREA B0 Table 13} 2k, AR A
o) A AHL 49.92 *+ 6.16% H|WHLS] do] 7hd =
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Table 1. General characteristics of the subjects according to obesity degree by %Fat

Characteristics (Eo;n;?} O[vnei/v?]g]m (Siezg/] @ TZOT?Im] XZF-Y\%TJ;&
Age (years)
30-239 2(7.7)9 1(1.6) 3( 3.9 6( 3.9
40-49 15 (57.7) 41 (67.2) 22 (26.5) 78 (45.9)
83,957
50 - 59 7 (26.9) 18 (29.5) 51 (61.4) 76 (44.7)
60 -69 2(7.7) 1(1.6) 7( 84 10( 5.9
Mean £ SD 48.00 + 6.71° 48.00 £ 5.11° 51,94 + 6.10° 49.92 + 6.16 9.580*
Education
Middle school 2(7.7) 13(21.3) 27 (32.5) 42 (24.7)
High school 7 (26.9) 18 (29.5) 31 (37.3) 56 (32.9) 15,542+
University 12 (46.2) 24 (39.3) 22 (26.5) 58 (34.1)
Graduate school 5(19.2) 6(9.8) 3( 3.9 14( 8.2)
Occupation
Housewife 12 (46.2) 35(57.4) 33 (39.8) 80 (47.1)
Farming 1(3.8) 5(8.2) 21 (25.3) 27 (15.9)
Sales women 3(11.5) 3( 4.9 9(10.8) 15( 8.8)
) 24.762%
Office worker 1( 3.8 3(49) 6(72) 10( 5.9)
Profession 3(11.5) 2( 3.3 1(1.2 6( 3.5
etc. 6(23.1) 13(21.3) 13(15.7) 32(18.8)
Family income (10* Won/monith)
<100 1(3.8) 8(13.1) 13(15.7) 22 (12.9)
100 — <300 13 (50.0) 17 (27.9) 33 (39.8) 63 (37.1)
300 - <500 9(34.6) 23 (37.7) 31 (37.3) 63 (37.1) 11.902'2
500 - <1000 2(7.7) 12(19.7) 5( 6.0) 19(11.2)
>1000 1(3.8) 1(1.6) 1(1.2) 3(1.8)
1) N (%)

2) NS: Not significant
* % kxk: Significantly different af p < 0.05, p < 0.01 and p < 0.001 respectively by y? and F-test
a, b: Values with different letters are significantly different from each other at p < 0.05 by a Duncan's multiple range test

35.9%, BITH* 48.9%% WERGTH ¥ A= gk g <)
37H) W % %FatS o] 83lo] AFTS BRIk 24}

Table 2. Proportion of obesity indices of the subjects

Indices Criteria Frequency
Underweight < 18.5 1( 06) i AREel wnkee] whE A, A A, S5, A
i Normal 18.5 - < 23 33( 19.4) F, AT 24%, AW 2% % %Fat, 5 2%, dlElE
Overweight 23-<25 35( 20.6) 7], J5o] =] WHR, AFE, B29]2= Table 37} 2T},
S:j:‘vyveigm = = E 532 AR vIRHRo) B s el HIsto] 39447}
wgy  Noma 90- <110 22( 12.9) :jzw:’— ( ;]Oz(flyif }%}:‘ "f 7:1;( Blzéo‘ié(ifolﬁ
Overweight 110-< 120 40( 23.5) A= Al A i (p <O0. ]
Obesity >120 107 ( 62.9) ZF2 Hinkro] AR Bekow (p < 0.01), A,
Underweight <18 0( 00 AT 28%, AW 289 25 7t - 1ol Zfo]7} Ql3laL
wiat o 18- =28 26(153) (p <0.001), AAWEES AT 24.07%, A%
g\éeer;vsgm is;; <33 2;; 22:2 30.95%, BINH* 37.46% =2 7+ 7 bl 2 2jo]7} YTk
Total 170 (100.0) (p <0.001). &lg=dl, dPol=al, WHR, A7 &=
1) N (%) 9 B ZF - gl 5-21d Q= A7k vERT (p < 0.001).

BMI: body mass index = body weight (kg) / [neight (m)]2
RBW: relative body weight = body weight (kg) x 100/standard
weight (kg) 3.

OFA
o-L
%Fat: percentage of body fat 19 %i%k Ok ’;jﬁﬂ%*% %_L)\ 3 A3}= Table 49} 7 7}
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Table 3. Comparisons of anthropometric measurements of the subjects

Normal Overweight Obesity Total Fvalue

(n =26 (n=461) (n=83) (n=170)
Age (years) 48.00 = 6.719" 4800 = 5.11° 51.94 £ 6.10° 4992 £ 6.16 Q.580%**
Height (cm) 157.54 = 5.60 156.54 + 4.86 165.75 £ 5.34 156.31 + 5.22 1.267"2
Weight (kg) 53.49 £ 5.87° 60.36 + 5.34° 69.41 £ 8.13° 63.73 £ 9.13 63.7671%%*
BMI 2153 £ 1.83° 24,62 £ 1.79° 28,46 £ 2.93° 2602 + 3.54 96.920%**
Soft lean mass (kg) 38.22 £ 4.03° 39.21 £ 3.40% 40.82 + 4.25° 39.84 £ 4.03 5.559%*
BMR (kcal) 1153.07 £ 81.90 1173.98 £ 76.43 1190.28 £ 90.46 1178.74 £ 84.92 2.077"
Fat mass (kg) 1294 £ 2.45° 1870 £ 2.07° 2613 £ 4.71° 21.45 £ 6.15 155.97 6***
Weight control (kg) 0.02 £ 3.09° -597 + 1.58° -13.01 = 4.25° -8.49 + 587 177.133%**
Fat control (kg) -0.74 £ 1.99° -6.10 = 1.40° -13.08 £ 4.13° -8.69 £ 558 189.162%**
Y%eFat (%) 2407 £ 2.89° 30.95 £ 1.40° 37.46 £ 3.29° 33.08 £ 554 274.253%**
Muscle control (kg) 0.76 £ 1.53° 0.14 £ 0.50° 0.07 £ 0.37° 020 £ 0.75 Q.378%**
Waist (cm) 69.60 £ 5.02° 77.08 £ 4.20° 87.02 £ 6.99° 80.79 £ 8.78 107.263%**
Hip (cm) 91.55 £ 4.28° 9491 + 3.37° 101.47 £ 6.27° 97.60 £ 6.44 50.504%***
WHR? 0.76 £ 0.04° 0.81 = 0.04° 0.86 £ 0.06° 0.83 = 0.06 42.104%%**
Triceps (cm) 14.89 £ 5.02° 20.55 £ 4.90° 25,04 £ 6.68° 21.88 £ 6.86 32.160%**
Suprailiac (cm) 17.10 £ 6.09° 2552 + 5.87° 30,19 £ 7.64° 2651 £+ 8.17 37.384 %%

1) Mean £ SD
2) NS: Not significant
3) WHR: Waist-hip ratfio

*k, xxk Gignificantly different aof p < 0.01 and p < 0.001 respectively by F-test
ab,c: Values with different letters are significantly different from each other at p < 0.05 by a Duncan's multiple range test

Table 4. The daily energy and caloric nutrient infakes of subjects

Normal Overweight

Obesity Total

(n = 26) (h=61) (n = 83) (h=170) Fvalue
Energy (kcal) 2026.63 = 482.29" 1992.12 £ 506.13 2040.69 = 425.17 2021.11 + 462.13 0.195"%2
Carbohydrate () 310.87 = 74.62 303.82 =+ 71.84 316.27 £ 69.57 31098 £ 70.97 0.539"
Protein () 86.58 £ 23.09 86.88 = 28.31 85.70 = 25.27 86.26 = 25.95 0.038"
Fat (Q) 47.22 £ 27.49 46.98 = 26.03 50.27 £ 24.72 48.62 = 25.52 0.335"
Cholesterol (mg) 262.42 £+ 189.81 308.37 £ 212.01 310.74 £+ 206.12 302.50 + 205.41 0.584"
SFA (Q) 975+ 7.08 922 + 599 949 £+ 550 9.43 £ 591 0717
MUFA (g) 1508 = 17.66 10.85 =+ 11.23 13.94 £ 1245 13.01 £ 13.00 1.384"
PUFA (Q) 11.21 £ 271 8.44 £ 9.46 9.49 £ 8.86 937 £ 994 0.717"%
P:M:Sratio 0.87:1.35:1 1.09:1.29:1 1.00:1.47:1 1.01:1.39:1
SFA (S): Saturated fatty acid, MUFA (M): Monounsaturated fatty acid, PUFA (P): Polyunsaturated fatty acid
1) Mean = SD
2) NS: Not significant
Ch BRkro] AR A Ak, G, g A AE S w3, 9 S 1 £ S ek
o] waront 7zt o ghell 12173 A= Apol7h vrEhbA] ¢F G Bt AR vEe =l WHﬂf(KDRIs,

grom oA M ek 7k o] SABIIY ZEAHE A
AL o] AAF T ko] vlge] Wsrot &
O3 9glaL, PMS M2 dl@ashiato] B ol
A 713 7)) Vebekeh
DTN w2 3o A= g A7 A vE Fig.
13} e}, el lato] vkt gz} Ake] 413 1]

Dietary Reference Intake for Koreans) (Korea
Nutrition Society 2005)3} 8] 3t A3} Table 59} &t}
A A7 v1ES FoouA] 342 109.45% T=°131
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Table 5. The percentage of intakes of nutrients for the dietary reference intakes for Koreans (KDRIs) of the subjects

Normmal Overweight Obesity Total Fvalue

(n=26) (n=461) (n=283) (n=170)
Energy 108.47 £ 24.71" 106.80 = 27.74 111.72 £ 2417 109.45 = 25.54 0.672"%
Profein 192.39 = 51.32 193.06 = 62.91 190.45 = 56.17 191.68 = 57.68 0.038"
Dietary fiber 56.14 £ 2227 50.13 £ 17.16 5227 £ 20.08 52.09 £ 19.43 0.878"
Vitamin A 166.32 = 95.46 17417 £ 147.91 176.91 £ 1156.35 174.31 £ 124.84 0.071"
Vitamin E 147.83 £ 79.97 144.33 = 93.51 150.28 =+ 83.70 147.77 £ 86.35 0.082'
Vitamin C 240.59 + 186.99 222.56 + 137.18 236.04 + 147.52 231.89 + 149.88 0.192'
Thiamin 130.83 £ 55.02 128.40 = 65.14 134.36 £ 50.20 131.68 = 56.43 0.198"
Riboflavin 102.05 = 38.62 114.61 = 55.42 11234 £ 41.99 111.58 = 46.73 0.677"
Niacin 149.62 = 43.60 139.60 = 49.31 138.35 = 53.93 140.52 = 50.71 0.502"
Vitamin B, 179.70 = 56.52 187.19 = 64.35 186.16 £ 63.31 185.54 = 62.40 0.138"
Folic acid 92.82 £ 29.53 86.53 = 33.28 91.72 £ 41.36 90.03 £ 36.87 0.433"
Calcium 108.36 = 58.02° 10427 + 44.44% 88.59 + 27.65° 97.23 £ 40.54 3.909*
Phosphorus 189.77 = 50.86 181.76 = 57.01 175.70 = 43.63 180.03 = 49.85 0.845"
Iron 146.84 = 41.31°¢ 149.47 + 53.38% 176.47 £ 80.81° 162.22 = 68.02 3.654*
Znc 128.64 = 36.77 127.55 £ 41.13 132.38 = 41.42 130.08 &= 40.48 0.703"
Sodium 440.09 + 138.30 428.82 + 139.14 458.34 + 159.53 44496 + 149.12 0.703"
Potassium 88.37 £ 24.79 82.78 £ 2525 8223 £ 25.05 83.37 £ 2508 0.620™
1) Mean = SD

2) NS: Noft significant
* Significantly different ot p < 0.05 by F-fest

a,b: Values with different letters are significantly different from each other af p < 0.05 by a Duncan's multiple range test

Normal
weight 61.36 20.97
Owver
weight 61.00 2122
Obesity 62.00 - 227
0% 20% 40% B60% B80% 100%
BCarbohydrate  ®Protein~ GFat

Fig. 1. Proportion of energy infake derived from carbohydrates,
protfein and fat.
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2t (p <0.05), HDL-Z# ~HES A3t d2x4
(p < 0.01) 3} ko] AaaA7F elgt), Al 35 A1 &
ZF(p <0.01), HDL—Z~HE2 Al2)s d5H 2 (p <
0.01), +%7] % (p < 0.01), o187 gt (p < 0.05) 3}

] AP} e, SIS WHRE: 334 A 2

gsnE, g

2 (p<0.01), HDL-Z# X H= | elst HFA2
(p < 0.01) =} Fe] AAFA7] S 9131% et A

7F YJERA] ekokth BMIE 38 Al "9 (p < 0.05),
HDL-Z#2HES Agld d5xd(p<0.0D), 9%
(p <0.01) 7} 2] AaaAI7} YEFITE %Fat 35 Al
It} AAIAZE JeRtA] 3kar, HDL—Ed 2 H &S
A 21et FFA)A (p < 0.01), Pt (p < 0.01)F} 2] A+
BAZF ERTh Riskis AlA| A5 9 v 0e o) 34
g, A4, "o B5elA p <0.01 <] 9] %

o> mo
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Table 6. Comparison of blood lipids, blood glucose and blood pressure of subjects
Characteristics Normal Overweight Obesity Total F-value
TG (mg/al) 100.54 £ 40.61°" 142,18 + 62.91°  165.84 + 71.75° 147.36 + 68.28 10.365%%*
TC (mg/dL) 173.88 £ 26.90° 178.21 £ 26.89°  200.05 + 45.27° 188.21 + 38.66 8,397 Hkk
HDL-cholesterol (mg/dl) 55.08 £ 13.05 51.81 £ 11.29 50.76 + 12.41 51.80 £ 12.14 1.256"2
VLDL (mg/dL) 20.14 £ 8.13° 28.44 £+ 12.57° 34,01 £ 16.05° 29.89 £ 14.65 10.375%%*
LDL (mg/dL) 98.58 = 29.94° 97.97 £ 27.59° 118.49 + 40.64° 108.08 + 36.17 7.215%*
TC/HDL-cholesterol 3.35 £ 1.09° 357 £ 0.93° 416 £ 1.11° 383+ 1.09 8.67 9k
Risk (%) 3.78 £ 4.51° 440 £ 5.24° 9.28 £ 8.15° 669 £ 7.17 12.028%**
Blood glucose (mg/dL) 90.88 + 30.37% 87.49 £ 10.39° 96.48 + 15.77° 92.40 £ 17.68 4.870%*
SBP (mmHg) 111.62 = 12.08° 116.61 £ 14.85%®° 12331 + 18.46° 119.12 + 16.87 6.166%*
DBP (mmHg) 73.69 £ 11.22° 77.07 £ 8.75% 80.59 £+ 11.30° 78.27 £ 10.69 4,950%*
1) Mean £ SD

2) NS: Noft significant

**x,xxk Gignificantly different aof p < 0.01 and p < 0.001 respectively by F-test
a, b: Values with different letters are significantly different fromn each other at p < 0.05 by a Duncan's multiple range test

Table 7. Pearson correlation coefficients of anthropometric and obesity degree, and blood glucose, blood lipid, blood pressure and risk

in the study subjects

Glucose G C HDL LDL VLDL SBP DBP Risk

Age 0.190* 0.240%* 0.248%* 0.053 0.207 ** 0.244%x* 0.176* 0.152* 0.415%x*

Weight 0.203%** 0.214%x 0.217%x* -0.147 0.219%x* 0.246%** 0.212%* 0.186* 0.197%x*

Waist 0.269%* 0.255%* 0.281** -0.133 0.275%* 0.284* -0.137 0.041 0.235%*

WHR 0.267** 0,199 0.238%* -0.101 0.227 *x* 0.210%* 0.112 0.048 0.279**

BMI 0.189* 0.200%* 0.277 % -0.111 0.274%x* 0.226%* 0.297 *x* 0.235%* 0,294

% Fat 0.076 0.270%* 0.337** -0.091 0.312%* 0.289%* 0.283** 0.237*x* 0.355%*

*, **; Significant at p<0.05 and p<0.01 by Pearson's correlation

WAE YeRiglort A A9 A %Favt v P80 ¥1, ARA T AR vl vehtizv

BMIEL} 559k (p <0.05), ©]% 05 KNHANES Z3}el|A] 5 30.5%,
4] 34.7%, 5919 33.6% HElAH A% 30.9%%E
=]

A 3= vnkro] 50~59400 7HE =
kL, AT AT 40~4947) =4 YR 7o)
T Eo] FolHth(p < 0.01). o]= & FAP}
2005d0]] o]FojH o= *05 KNHANES A7 (Mistry
of Health, Welfare and Family Affairs,
Center for Disease Control and Prevention 2007) £}
B wEPH 30~394] 13.6%, 40~494] 19.0%, 50~59A
37.6%, 60~69A4| 47.3%= A=go] Zold4E vt 71
Fo| ozl Ao}l AA s}, wHGES 1E0| tiEof v
skof BIRE o] A YERE o™ (p < 0.05), ©li= °05
KNHANES A#2] %% ol 46.7%, T& 39.7%, 1%
21.0%, & 11.8%% st W= vtk f8E°] =
o}zl A} fAketct. A9 9] ke g Folq] ot ]

Korea

FHU o w5 0] vlnk i Eo] = el AR
11.5%, A5 7% B4 16.9%= A vebd A}l
AFSFRITE Y7l ASe] #3100~ < 3007H 39.8%,
300~ < 5009+ 37.3%= ¥ 7Hra5o] W ) vink £
WEC] thi Egoy §94 gl Adgled (05
KNHANES A¥} 415 4 724 A= 1005 9
ol&t 35.4%, 101~200%H 29.1%, 201~300%HY
26.0%, 301~ 4007+ 23.0%, 4019+ € o)A 19.9%=
7S] S H|v B =] YeRd Ayl 2}
o7} vkEbstTh. 2 AT IR= Aol Z18sE ol 2
136l F7sE FdoA Stk A7) el gl
H|9rol] Blate] th gkt Alo] A S dRkskstr el
Uha F2)7t Qs A7) Algdo] ik

[=]
By

2. MHHEO 2t MYy 2
H9E = BMI, RBW, %Fat 3714 A|5ZE o] g38to] &
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Attt BMIZ 57t A AAlTT 0.6%, 74
19.4%, ZAFT 20.6%, BIRHF 59.4% %= LFERSTE 05
KNHANES A} 45 4 98 1A Aolk= 4415 18.5
ulak At 18.5~24.9, W9k 25,0013 07 Bl 2 <
T-9} 71550] thEA| T vIRkte] 7| ot i A 7]
HS o] vl wd 4= 9tk wehA °05 KNHANES 2
I (Ministry of Health and Welfare, Korea Health
Industry Development Institute 2006a)2] o34 2] v]7k
FHES 204 o) AA| o1/do] 28.3%°1%1.2.™, 30~39
A 19.4%, 40~494) 29.5%, 50~594] 43.9%, 60~69
Al 46.7%= JeERY 59.4% = LFERd B ATte] uink {4
Ol AMEn 558 ¢ 5 Ut

F o] A FEoF BMIZ} IRk AR B3 7)o
A 27} vtk A 2ol 9t (Wang & 1994; Kim &
Shin 2003). X3t Yoo % (2005)-2 H]kol| A =)= 43
o1 o =olli= BMIETE %Fato] 1§ & AddAE 71
bz 8k91a, Ko(2005) 9] o4 % BMIRLE %Fatel
o3t HIRkE PPt A E T BT 5ol o anH4
olglal &3t o] e ATE Bl dfo] £ 919 nink
T R %Fats A83819la, A4 15.3%, ZHAlE
35.9%, BIRK* 48.9%% Wl oH o= BMI 7|+H.th
A2 kAL Al WA A YERstTE A9
2 nnkro] Ayt BAlF Kok wWol 7ol whE uint
FHEC) ASTS & U, Al ASA = A 2}
o7} glont Aol 7 7+ Tl 21491 Z}o] (p < 0.001)
7} Qo] o] wkE BMIE p < 0.001 472 21791 zjo]
7h ek th, AR ZF 7 gl 2 AQ1 Zfol7F A
ERG S (p < 0.001), 52 v]gkto] HAwrHot
2.60kgo] ol F I Fholl {2 Ql o]z} YrERLTh
(p <0.01). 7| Z2olAFE vt o) Adre] T-59o]
o)A Q1 Aol 7} QlFol = =ekaL 21411 Afol7t vERt
2| skt AAG L BTt R Eet 5.76kg, B
e A FERY 7.43 kg, BlNES AATHEUE
13.19 kgo| Wol TdolAd o A5 A= 2552 Afol=
uu]ghe] vlste] tii-io] ARl e & 4= Qlrk. Al
T o] Q= o2 ZF ot bl 2] 3 Afo|7F YrERst
2(p <0.001), Z o] FHE Aol mg AT

¢

HREE S A A0 2 HAFS 44T 5
9L Zolth. TR AT TE A AT 919 A
A APaist Baste] fAkk o] e Hn A
At S5 39 A AAE fAske gl Fa
ShoL WA APALe] APES B S ALY )]
Ak SBS B A Ak, Ao EE G S B

5 7k At APE-S sk Blo] uiEAlsict,
slelEd], 9ol 9, WHRS 2} hol| 9% xjo]
7F YEREAL (p < 0.001), HIWHA9] &2lEdl= 87.02 cm
2 djshgrets] B8Rk 3 7]5X1Q1 85 cm /e 3l
FEglon] WHRS 0.862.% vk 71521 0.85 o4t
of = At I T3 T2 F2 A F= vt
Z7Jsto] nwst A¥} 7} 7 Tl f-2] 491 Aol 7} el e
], BREe] ARELS 25.04 cmE Al oA o] ARE
= I3 51 FA 7152 80~85 WE-9j o) sg= i)

3. YYL MANH

ZAFEAR] 1Y G5 AFH 3= 2026.63 keal,
H|WHE 2040.69 keal® *05 KNHANES #37] 9okxAt
E-5 (Ministry of Health and Welfare, Korea Health
Industry Development Institute 2006b) 4 o3z} %4
T 1818.1 kcal, B9+ 1783.5 keal®th A LFebt
ol & AR nint frgEo] vl Sdeid 3
THT =710 1Y A AFAFE 5 Z 0= A7
AFHHFE vlvro] vl AHE 0= AL Ao el
RHoHAuE Avp= 05 KNHANES A#ke} GARH 2 - ¢
of Fre] ARl xpol7k vFEhAA] hghet. 7t 7] ZAR A
7t B8 ol F A% 3 7] folo g FE5EW gek o
S AFT ZAMIA YERRE vlvkro] &Rale] AR wE
A7) Hehs 2% g glo 7 FE5H)

3] I YA AF W2 05 KNHANES A 94
(97 66.3%, VITHE 67.5%), S8 (P4 15.4%,
HleRE 15.1%), A (84 18.3%, BINHE 17.4%) 3} 1)
wate] viRkre] A3 vE2 62.0%=2 Wk, v
2 16.8%, A 22.17%% %A Yelsit} (Fig. 1). 538
A9 413 vl$o] *05 KNHANES A3} v)vkre] A A

=z

O

F Wil visto] 4.77%7} 2 102 NNk 8ES A
27171 18] RF dga T AT AF vlES A

72 F a7} Qlek. =3t FHAHE HF S 92 oA
IAEEI} v]uro] Akl visle] 45.95~48.32 mgS
o AFsk 1Y 423 7159221 300 mgs 278t A58t
=207 Jeht X gFo 7 93k g3} Aaeshy)
Al AR HEF 55 I 7 Yo E HRkre] Ao]e
A A FYAHES AT E Q) ok Al 2 SFA,
MUFA, PUFAS] HFH 23S nlashd SFA, MUFAS] 739
o] T 7 el vlste] e AFES Hol F3lon
oAl atoli= UEREA] Qkgkow PUFAS] A5 Al
Zroll ZFol 7} (ST o= s e R 3 Kim 5
(2003a) 2] A zollr gl SFA, MUFA A3#0]
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PUFAE o1} 19161 20} £k 302 Lehdet.
19 % AR Felel B 1 ﬂ%@u} gous 7}

SHA] J
9] 90.03%°] Tr—f"ﬂ’ﬂ i 5‘0}"3‘:}
(2006)9] 40’“60"41 A= Ak 289.2 mg AF F=53
5 frAket Ajolrt. fiake- 719171 2] o dellA| Ellofe] 417
=37 gl RS el 7sS 7 oo
=+ Al homocystein®] ¥ 802 H3d3A 2s
o] SIS TVH7IERE T A Fos Y ho|nE
2 B2 =S Aol Folsljoksitt. 1ev e A
22 °05 KNHANES A3} g4+ 528.6 mg(75.23%),
B9 530.4 mg(75.77%) 0.2 F 7 ¥l 2 2Ho]= ¢

ol Jun 5

o)

(<

o

1A% 7153 700mg Bt A4 BESIi o), B A
IH= Aol 108.36% % HITH: 88.59% K Ul AFH|&
o] &3k oH (p<0.05), ZAM AL HA AFHAEE 97.23%
2 vkt QA Fat AFE Bk =90k AR AR
9 AFE AFAVIEH dib] 162.2%%0531, v RS

176.47 %% AT 146.84%1K1}) Zo] A3 (p <

0.05). ZA} PRS- ¢vtel H R ko] =0

B2 53] AHATE AAA0R € o), AP T
53] A A1 ulEE A7) 2] g

H| 7o) tﬂé /A, T 2~ElE, VLDL—Zd|2~H|
&, TC/HDL—ZHIAHES AlFe] S71e5 St
(p < 0.001). °05 KNHANES A} FA4 A& GAHr
99.5 mg/dL, ¥]¥k* 141.8 mg/dLo|lar, FFe|~EE-S
A2t 177.7 mg/dL, BRE 195.8 mg/dLE & jL %
A ERE T Bl A FEAEE] B =90t
ol & QA7 ZAKIA7) 05 KNHANES ZAkh el
BT H T A dRF S o] Bokar, G Jokae] 74
of| A Ak A& vlEo] H7] Wit o= gZbET)

HRHzof w2 HDL—Ze ~H 22 Trgw& o} A=
o] SV = Tasisitt. HDL —=d)~EE-2 Framingham
study?] 71 (Gordon & 1977)°] W} 35 mg/dL oA
= 7|10 ® B} & v -2y} o X85S HDL—&
AIAEE 40 mg/dLr|Rke] 710 2 B ZF -9 HDL—
FYAHES A4 500 £3130T). o)1= *05 KNHANES
AT A 5 A 48.6 mg/dL, WA 44.5 mg/
dLEt} & AejaiAte] HDL—Zd| 2~ HE0] 1 =7 el
Wt} Freedman 5 (1985)2 vk g% o HE
LDL-ZAHZ 4 SAAY 55 o) HDL—%Eﬂ
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AHE %’—EE )y 39tk 3 Choi(2005) 9] 9T+
NNE AATEE] IAEF b= el vlste] Als
o] § 414_i =9k} (p < 0.05). Ko(2005) 2] &17-ol|A
= %Fato] 1.0% S71s wvlch 2 AHE 1.1219), 5
JA % 1.04649), LDL—=#~HE 1.1084], TC/HDL -
FHUXEHES 1.115807F S7Fsthar sigit. sk 597
3t 5= Yl TC/HDL-ZY| A HE SR 4=
Schmitt 5 (1985) ol W}t 6.7 nuks 7|50 2 H7shd

BE o] B slel &3t
10 § A3 A] Agk iy 4

5 Tk e, vito] Ak

ol FolH o7 =9tk (p < 0.001). °]= o5 ¥y 93

L n°*'
ol
EY flo
ofN 2
A
=
W)
¥

29150l Ao MR A g A Ag 2
9180l S eRd 20w A7
G 7t To] BF el SHAA vzl YT
1%

¥ BAlF TR F2A AA E=UTHp <0.01). *05
KNHANES 4% 54 A1 14 Ay A4S 89.9 mg/
dL, B]¥-S 98.0 mg/dL ©]$13L, Choi(2005) 2] A7-o)
X A 83.3 mg/dL, B9kt 88.3 mg/dL, Jang S
(1994) 9] Aol ME 42 93.9 mg/dL, vlwk* 97.7
mg/dLE Weh} vero] A/t ddo] w3kd A
o} AT

G2 v S 757] 7 ojeh] dgtol molxl
1, 2l v)ske] wRkto]l o4 Al =dhtH(p <
0.001). °05 KNHANES 23 BMIZ} 715 18t
o] 9 =¥ = FHEH Aeshs A do] et BMI
20.0~22.9¢] H]3le] BMI 25.0~29.9% @ #H] 2.79] &
7+ 3001404 E 5.59] 92H]E Hth B3 Jung &
Choi(1997)¢] A7l e H|vhro] +57] 9} o]¢h7] Fst
B oA A=A Rt (p < 0.05).

5 MAl HEA H HRZ @Y, BIAE, AR Y
TEH

A" d9, HDL-ZHIAHES Alelsh 5414, 9,
i=]

Risk®} ko] Aa#A|Z o] "05 KNHANES A% 4
ATRIA A7 7H o) et 9, A 5, A
A A g Eo] ok Ao} Atk 3 Al I
2 A%, dYEd, WHRY p < 0.01 =504, BMIS}
p < 0.05 g0l A7 Ao, %Fat@) A
7} gl2it}. o]= *05 KNHANES 415 #4] o414 4
3} FE Al -2 BMI 715 B]vHAe] 98 mg/dLE H5H]
wk 7)1 Hvhte] 100 mg/dLEt $HA) et dtel &
AReE Zlo 2 35 Al - §E]Ew7F BMIY %Fats ot

r_{
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O P vx]= A 0= A7bdrt

I5A AL HDL-F | AHES A9l st EF514 557}
AA AZH) @ HEs) p < 0.0155F00A 295k Ak
A7} veb o AdAFE %Fato] 78 A1, sl2lEd),
BMI £20]31t}. o]+= *05 KNHANES A% ¥4 A4-Hal
A1 Az} BMI 715 vinkro] S44% 141.8 mg/dL, T
#AE1Z 195.8 mg/dL, HDL—ZAElE 44.5 mg/dL=
BRI 7)E vRhre] 94 148.9 me/dL, FFE~
B2 198.4 mg/dL, HDL—Z#A~E= 43.8 mg/dL K.}t
A Ueld Ay} fAle ArkE §ElEd)7F BMIET U
QIS A= Ao A7t sk gFat 718 vlvRE
2 Edlnn 9 =2 deAgT et 235Ad
= %Fato] 3EEdy BMIEY o] J&S v Zog
A7,

gk FEEe, WHR #2491 A aA7E YehdA|
okgto} BMI, %Fat¥} p < 0.01504] £-2]3F At
A7} Yebgth. o= *05 KNHANES A& #4] o1 11
Al A3} BMI 25.0~26.9 H]vkre] 18t whay @ 2n)7}
oz} 2.72 32]Ed 85.0~89.994]2] 2 2H] oIz} 1.7H.
o} =7 Yehd Aol fARE 2102 BMIY %Fate] 312
EdR o IS vA= Ao® AEY Risks BE
AA AFA 2 B} p < 0.015772] FolAQl At
A7 yept o AeAls= A9, %Fat, BMI, WHR, 3
e, AT woZ AT A3 Iy E oSl
PoFat 715 BIRRET 2)-go] B} apAd 2o A7),

5 35 A g2 3gEd, 42 BMISt %Fato]
p < 0.01 9] 4#A#AE YeRdo] 3] %Fate]
 BMIGA] kot 4505 ofilo] o Fe38hs, I3k
elEdHet %Fat?} BMIGA] 47 o] 93 75 3
o7 vepdt) g5 F BE AT A3 p < 0.01
T oA sl A E VR oM Al %Fat,
&g)gd, BMI A2 YeR %Fate] 2485 el 7
2 Z938F Qa7 vEpT),

ko

u]
%9 R

TAA ] AFsE T 1708 %Fat 71202 7
2R, AT, BP0 7 B3] o] 59 AAIAIS, AU
2 AAF7E, dAEA T "ok, 2= AlA ASA], EEA
2, g4, g9te] A S A E dabes o3t 2ok

1) ZF - 7ke] &7 (p < 0.001), W55 (p < 0.05), &4
% (p <0.05) T4 e A7t Ao L4 2t
o7} gl3drt.

flo

2 0.01 F=EollA 1494 Q= 2ol 7F AUSITh.
3) A AdF e I ok A vlEel dlofA
g M njg Zh o gkl Zo)7t A figlont A
AF BES H|vo] 62.0% % AR Gk a2k A
F vj&e vuro] 22.17% % A 20.97 %R TF =9k
Uh 7} doka Hat AA BlES A Zes Alglshd B
o= ATt 53] L4 AdF
2 o] AR AA (p < 0.05), i vlvt
o] ARt wol AHdFHehs 210 % vERTH(p < 0.05).
18] TR kA 7h o el 1214 ol Aol QlelT).
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= LDL—ZeAH=, TC/HDL-Z# A HE, 10d 3 4
s |Al A3 i 1P E-S UERE Risks p < 0.001
oA it kS p < 0.01 5ol vlukto] At
TR = el 28y HDL—-Zd 2 HE2 8
o] BNk Bk ok Egko} folAd ol Aol YERA]
ATt

5) A AISH W n|vkee} 3 Al A A, I
o) AAMAE A A I, A, d49)
o A ek AL, slElEde WHRS 81, 854
A} ko] AT Qo ek A vERd
2| ekskth. BMI= 84, @5A14, F9ta) k2] ZaaA7t
UEREO W BFat A 33 A 7 A ookar, 8
FAA, A} k2] A7 YERs .

2 ATFAYE Tk vvhEs AAWE, FeEd,
BMI =22 2o x4 s, 84, g9 4
/do] A1, HINkE g2l vlste] ek 4 nlgellA] X
WA HEo] S floy Eerem, AR, &
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71A A3 g LE, okt Fdo] #8kt webA Bl

oy
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A, e, Ak A7) S8 Aszde] a9
53] dduels delEd 247t %Fatoly BMISFEA]
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7 BMIFFA| Harb o 43S 78 2102 velstar, 9%
AHE BFat, 32]EH, BMI =02 A7} Shop|=
Ao w Ve %Fat 127 1AES Aol 7 Sash
Q4% Az} vl e vux s dduSS 05 4 3
MEAE Fot A, A v, det T2 AR S A
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