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Nutritional Environment Influences Hypertension
in the Middle-aged Korean Adults
- based on 1998 & 2001 National Health and Nutrition Survey -

Hae-Jeung Lee, Haeng Shin Lee, Yoonna Lee, Young Ai Jang, Jae-Jin Moon, Cho-il Kim'
Center for Nutrition Policy & Promotion, Korea Health Industry Development Institute, Seoul, Korea

ABSTRACT

This study was performed to delineate the relationship between lifestyle and nutritional risk factors associated with
hypertension in representative middle-aged Korean population. Hypertension in this study is defined as hypertensive
(SBP = 140 mmHg or DBP = 90 mmHg) adults without recognition of a disease state before a health exam. With
data from the 1998 and 2001 National Health and Nutritional Survey, nutrient intakes of 6,112 adults, 40-64 years of
age were calculated using food composition database and matched with health examination records by individual ID.
After excluding those with extreme intake values, the number of final subjects included in the analysis was 5,200
(male 2,458, female 2,742). Using logistic regression method, socio-demographic data, lifestyle factors, and nutrient
intakes were analyzed. Risky factors for hypertension revealed in this study were age, sex, BMI over 23, waist
circumference, alcohol intake of more than 16 g (male) or 8 g (female). Regarding nutrient intakes, the intakes of
highest quartile for energy (= 2363.0 kcal) and protein (= 90.2 g) were significantly associated with higher risk of
hypertension after adjusting for age, sex, and other socio-demographic factors (OR=1.312(1.046 - 1.711), OR =
1.488(1.194 — 1.854), respectively)). Although high intakes of sodium (= 6604.0 mg) and phosphorus seemed to be
risk factors of hypertension also before energy adjustment (OR=1.278(1.034 —1.581), OR = 1.280(1.024 — 1.600),
respectively), only high intakes of energy and protein remained significant after adjustment. This study revealed that
modifying risky lifestyles and dietary patterns, especially high energy intake, high protein intake, and high alcohol
drinking, in middle-aged Korean adults could result in a prevalence decrease and/or prevention of hypertension.
(Korean J Community Nutrition 12(3) : 272~283, 2007)
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m2} New Health Plan 20108 #A18F5tH Ministry of
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Evaluation, and Treatment of High Blood Pressure:
6th INC) 2] 632} R34 (1997) o= 28L& Astn
w3P] A% WEHT AskE TR AXNE = A
FTY AT AFS Y A, @z2S34H A 22 30 ml, o
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= &l &8 ZES 2431 (90 mmole) AHE A, 2o]
Zadrlveas HET o2 AFT A, 2HlE B2
2, AEH A 8 XA ZHAHE AHE
4 Aolo}. v]=44 3] (2006 @) oM E 8LS A
F3ka opdsty] st Ao)AHE WS AdeiEd A
FATE 25 vRteE §XE R, YEFE 31l 7t
g AA AHE A (eF 1.5 g/d, sodium chloride® & ¢k
3.8 g/d), DASH-type &lo] &, U3} A4AE 315
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olUE e A2 A UcH(Appel 5 2006).
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Fig. 1. Definition of Hypertension in this studly.

Table 1. Distribution of subjects by blood pressure state

(n = 5,200)
Total Male Female
n (%) n (%) n (%)
Nomal 4118 (79.2) 1848 (75.2) 2270(82.8)
HP ot exam 1082 (20.8) 610(24.8) 472 (17.2)

HP af exam : Hypertension diagnosed ot the health exam for the
first ime.

Hypertensive adults (n = 703: male n = 307, female n = 396)
diagnosed before exam were excluded in statistical anatysis.
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OR#} 95% 41277} (confidence interval, CD& -
9, YF =2 4L multiple logistic regression &
o] &3} FU¥h AHE AlQS T UHleES
E@‘G}Zl & crude ORF BAE ORS A|A|31 1, ok
2 AFFE] Aeolls oS3 2o 23t At F
Z EAYAE 5,903 AAe dis) £4% 13} OR gk
40~64A4 AA Fdell sl Ao AP S HAT Aol
22} OR 7t & Aol n8 2ol dish gl =
= H3Q9R10% 2u| QA & HFET 7182 AT-ofA
AFJAE BH6izl QA S tis] wg3ted AT &
E EAEAo|= SAS package program (Statical
Analysis System, version 9.1)& ©]&31% o 324
2 p <0.05 FFolA Ao

Mz

7}

AAE (40~644 49 5,200%) ) 3w}
H]IX l TYYe] v S-S AvRE pdgo] = A I
)7} 79.2%, JEQA] .ﬂ%ml 9= 20.8%010 .21, G2}
Z IEQIA] THAHEL 24.8%, OIA} & FEQIX] 1HYN) &
& 17.2%°19H(Table 1). A & & 189 71E8 S
7131 7%= 23.4%C131H(Table 2). AdZAF] 2AS
AAF (BMIK18.5)& & thd=te] 15.0%°13% 2 1|3
(BMI = 25) HI&L 28.7%019th. Z8AEE & - 1%
B EH(G2.L%) 0l 7F B9 2 e 258w &
(25.6%), Tt oA 221 (14.1%) 0] F8H(7.4%)2) B)
£o] 7 Wittt € W 7 44902 1009k skl Ay
1007k ellA 2005k gzl vl go] 713 wstt), &
mhAJR] k= b 72.4%, 93RR= 89.9%0191 25 A
AT T (YRS 56 g) o AAFEHRE thdRke) vlg2
L8] 734 8.5%, oAk = 1.1%01300k BAR= 90 cm,
oJZR= 85 cmEr BB EH 7|E2E sl 7|EX 1*‘01 Hl
&2 AA 23.6%, FAY A$ 20.5%, A
26.4%°]QJrh TAEL 36.0%2H, FA 71. 2%, o%x}
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23.9%, 22 26.6%, 47t 21.6%01% T},

r

< A

oJsly - olAl - elgnt - Aol - FAjA - A2 - 275
Table 2. General characteristics of study subjects (n=5,200)
Characteristics Total (%) Mdle (%) Female (%)
Family history
Yes 1218(23.4) 527(21.4) 691 (25.2)
No 3982 (76.6) 1931 (78.6) 2051 (74.8)
BMI (kg/m?)

BMI<18.5 783(15.0) 483(19.6) 300(10.9)
18.56<BMI < 23 1736(33.4) 825(33.6) 911(33.2)
23<BMI < 25 1190 (22.9) 550(22.4) 640(23.4)
25<BMI < 30 1367 (26.3) 571(23.2) 796(2%.0)
30<BMI 124 ( 2.4) 29(1.2) 95( 3.5)
Waist circumference (cm)
< (M 90, f 85) 3971 (76.4) 1954(79.5) 2017 (73.6)
(m 90, f85) < 1229 (23.6) 504 (20.5) 725(26.4)
Monthly Home hold Zncome (in 1,000 won)
<1,000 1676(32.2) 696(28.3) 980(35.8)
1.000-2,000 1791 (34.4) 885(36.0) 906(33.0)
2,000-3,000 1013(19.5) 510(20.8) 503(18.3)
3,000< 720(13.9) 367(149) 353(12.9)
Education
No schooling 382(74) 67(27) 315(01.5)
Elementary school 1332(25.6) 477(19.4) 855(31.2)
Middle - high schoo! 2748 (52.9) 1396(56.9) 1352 (49.3)
College Graduate 734141y 515(21.00 219( 8.0)
and over
Smoking
Yes 1813 (36.0) 1682 (71.2) 131 ( 4.9)
No 3223 (64.0) 679(28.8) 2544 (95.1)
Regular exercise
Yes 1191 (23.9) 617(26.6) 574(21.6)
No 3783 (76.1) 1701 (73.4) 2082 (78.4)
Daily physical activity
moderate 3913 (78.7) 1666 (72.0) 2247 (84.6)
severe 1057 (21.3) 648 (28.0) 409 (15.4)
Alcohol drinking (g in 100% ethanol)
0 4245 (81.6) 1779 (72.4) 2466 (89.9)
<léor8 275( 5.3) 164( 6.7) 111 ( 4.0)
16-560r8-56 442 ( 8.5} 306(12.4) 136 ( 5.0)
56 < 238( 4.6) 209( 8.5) 29( 1.1)
2. F W QY TF 200 ngYy Ay OAE I
1) 93,4 ¥ 15y
TEY AT BEst AF, A3, 28 S, Al
A, 25SE, BEFE, FU, €5, W2 U5S U ¢0g

/\t:o DCE.

Aol sl 22+ crude ORF 919 WFES

g3 ORE AAISISAT. sl2lEal9] Z¢% crude OR

7 912 W5 B5 RS ORE A&
AEellolxE mEL EAH] 40~454 B]3) 54

A Z718h] W} crude ORY 718} PR IAIE. adjusted

ORZte] 24 1.314, 1.876, 2.068, 2.727% =713tk

(Table 3). FAE 71¥22 319 o) oA 9] 18 OR
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Table 3. Odds

ratios of general

characteristics  for

hypertension in Korean middie-aged adult population

{n = 5,200)
Characteristics Crude OR Adjusted OR"
(95% Cl range) (95% Cl range)
Age fyr)
40—~ 45 1.000 1.000
45-50 1.367 (1111 —1.682) 1.314(1.054 — 1.638)
50— 55 1.962 (1579 —2.414) 1.876(1.493 — 2.358)
55~ 60 2.216(1.800 —2.727) 2.068 (1.640 — 2.606)
60~ 64 2,948 (2.392 - 3.634) 2.727 (2.140 — 3.475)
Sex
Male 1.000 1.000
Female 0.630(0.550 ~ 0.721) 0.440 (0.358 — 0.540)
Family history
No 1.000 1.000
Yes 1.119(0.958 — .307) 1.119(0.958 — 1.307)
BMI (kg/m?)
BMi<18.5 0.121 (0.077 —0.191) 0.132 (0.084 — 0.208)
18,5 <BMI<23 1.000 1.000
23 <BMI<25 1.306 (1.089 — 1.566) 1.360 (1.124 —1.645)
25 <BMiI<30 1.942 (1,643 — 2.295) 2.198 (1.844 — 2.619)
30 <BMI 2.978(2.039 — 4.350) 3.746(2.526 — 5.555)
Waist circumference (cm)
<(male 90, 1.000 1.000
female 85)
(male 90, 2.405 (2.080 — 2.779) 1.230(1.020 — 1.483)
female 85) <
Monthly household Income (in 1,000 won)
<1,000 1.000 1.000
1,000 -2,000 0.906(0.772—-1.063) 0.874(0.733 —1.042)
2000-3,000 0.764(0.629—-0.927) 0.812(0.653 —1.009)
3,000 < 0.612(0.486—-0.771) 0.755(0.578 — 0.986)
Education
No schooling 1.000 1.000
Elementary 0.811(0.626 —1.050) 0.713 (0.540 - 0.941)
school
Miadle—high 0.681 (0.534 — 0.869) 0.595 (0.450 — 0.786)
school
College graduate0.461 (0.340 — 0.625) 0.390 (0.269 — 0.565)
and over
Smoking
No 1.000 1.000
Yes 1.261 (1.097 — 1.449) 0.876 (0.719 — 1,069)
Regular exercise
No 1.000 1.000
Yes 0.927(0.789 —1.090) 0.936(0.785—1.116)

Daily physical activity

moderate
severe

1.000
2.593 (2.104 — 3.195)

Alcoho! drinking (g in 100% ethanal)

0
<l6or8

1.000
1171 (0.874 —1.569)

16 —56 0r8 — 56 1.333 (1.061 — 1.675)

56 <

1.512(1.126 —2.031)

1.000
1.067(0.896 — 1.272)

1.000

1.178(0.862 — 1.610)
1.376(1.080 — 1.754)
1.455(1.058 — 2.003)

1) Muttiple logistic regression models include age, sex, family his-
fory, BMI, income, education, smoking, regular exercise, dailly

" physical activity, and alcohol infake.



2 ®Aste] 12} ORES A8 L, Al & Aol
Gt JEE = Aoz YERt 29 9 7)&9]
oA 8 el YL = F 02 BER QJAES
HAJ 23} ORE AAISI T (Table 4).

B AFATES 45831 TP R QRS IE
07 1o 1 49 AFFel 18 ORS H|wakgith
oUuA AFHFe A, M R HH F FHT 1152.8
kcal el vl 2/43-5F (B 1651.9 kcal), 3/4%-815
T(#E T 2093.9keal), B 44T AFT (BT 2868.9
kcal) oIl ORel Z+zb 1.240(1.011-1.522), 1.470
(1.201-1.8C0), 1.391(CI = 1.130—-1.711)°)3it}. F
2 ¥Rl JEE F= 258 BT 23} ORS 3/
42955 (3t 2093.9kcal) oM FE F-FH 07 FA Y
ERdtH(OR = 1.312, CI = 1.046—1.646).

] M3 2] A, 4/4895F (B 126.4 g)olA 1,
22} B A3 25 1843 gagdo] FrtEHE Res
UERGTHOR = 1.419, CI = 1.041-1.932). x]4ke] 2
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Table 4. Odds ratfios at each nutiient intake level for hypertension
in Korean middie-aged adult population
(n = 5,200)

2nd OR?
{95% Cl range)

1st ORY
(95% Cl range)

Nutrient intake

Energy (keal)

<1446.0(1152.8 1.000 1.000
1447.0-1856.0 {1651.9) 1.240 (1.011 - 1.522)1.227 (0.986 — 1.527)
1857.0 - 2362.0(2093.9) 1.470 (1.201 - 1.800)1.437 (1.155 - 1.788)
2363.0(2848.9) < 1.391 (1.130 - 1.711)1.312 (1.046 — 1.646)

Protein (g)

< 46.6(34.9) 1.000 1.000

46.7 - 65,2 (85.7) 1.198 {0.980 - 1.463)1.175 (0.948 ~ 1.455)
65.3-90.1(76.2) 1.094 (0.891 - 1.344)1.117 (0.895 - 1.393)
90.2 (126.4) < 1.467 (1.198 — 1.796)1.488 (1.194 — 1.854)
Fat(g)

<162(9.9) 1.000 1.000

156.3 -26.5(20.4) 1.170(0.961 - 1.424)1.178 (0.954 — 1.455)
26.6-42.5(33.8) 1.228 {1.007 - 1.498)1.266 (1.021 - 1.569)
42.6(67.4)< 1.126 (0.918 - 1.381)1.157 (0.927 - 1.44¢)
Carbohydrate (g)

< 2499(198.1) 1.000 1.000

250.0-314.2(282.3)
314.3 - 392.3 (350.9)
392.4(476.3)<
Caleium (mg)

< 285.0(204.5)
286.0 - 424.0(354.8)
425.0-623.0(512.7)
624.0(929.7) <

1.123 (0.919-1.372)1.089 (0.879 ~ 1.350)
1.246(1.021 - 1.520)1.177 (0.951 —1.457)
1.254 (1.028 - 1.529)1.155 (0.931 - 1.432)

1.000 1.000

1176 (0.965 - 1.432)1.113 (0.901 —1.376)
1.207 (0.992 - 1.469)1.128 (0.912 ~ 1.395)
1.134 (0.930 - 1.383)1.156 (0.933 - 1.432)
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Nutrient Intake

2nd OR?
(95% Cl range)

1st OR"
(95% Cl range)

Phosphorus (mg)
< 786.0(601.7)

787.0-10567.0(918.9)

1.000 1.000
1.239 (1.016 - 1.511)1.265 (1.023 - 1.564)

1058.0 - 1391.0(1209.2) 1.155 (0.944 - 1.413)1.192 (0.959 ~ 1.483)

1392.0(1782.5)<
Iron (mg)
<7967
8.0-11.4(9.7)
11.5-16.2(13.6)
16.3(24.6) <

Na {(mg)

< 3099.0(2177.9)

1.250 (1.020 - 1.533)1.280 (1.024 - 1.600)

1.000 1.000

1,042 (0.854 — 1.270)0.987 (0.797 - 1.223)
1.124 (0922 - 1.371)1.091 (0.880 — 1.354)
1.197 (0.983 — 1.458)1.217 (0.983 — 1.506)

1.000 1.000

3100.0 - 4556.0 (3793.1) 1.056 (0.863 — 1.290)1.056 (0.852 — 1.309)
4557.0 - 6603.0 (5474.5) 1.263 (1.037 - 1.538)1.211 (0.980 - 1.497)

6604.0 (9297.5) <
Kimg)
< 1895,0(1408.4)

1.263 (1.035-1.540)1.278 (1.034 - 1.581)

1.000 1.000

1896.0 - 2610.0(2251.9) 1.017 (0.837 — 1.236)0.997 (0.810 - 1.229)
2611.0-3498.0(3027.7) 0.921 (0.754 - 1.125)0.883 (0.711 - 1,098)

3499.0 (4591.1) <
Vitamin A (RE}
<269.0(172.4)
2700 - 470.0{368.1)
471.0~-7750(604.2)
776.0(1390.9) <
Thiamin (MQ)
<0.78(0.59)
0.79 -1.08 (0.93)
1.09-1.51(1.28)
1522.14)<
Riboflavin (mg)
< 0.59(0.41)
0.60-0.90(0.75)
0.91 -1.30(1.09)
1.31(1.79) <
Niacin (mg)
< 10.20(7.71)
10.30-14.70(12.48)
14.80-2090(17.52)
21.00 (29.54) <
Vitamin C (mg)
< 61.0(39.8)
62.0-106.0(82.9)
107.0-178.0(139.2)
179.0(284.9) <

1.190 (0.980 - 1.446)1.138 (0.920 - 1.408)

1,000 1.000

0.986 (0.812 - 1.197)1.037 (0.841 —1.278)
0.904 (0.743 - 1.100)0.942 (0.761 - 1.167)
1.053 (0.867 — 1.278)1.096 (0.888 — 1.352)

1.000 1.000

0.965 (0.791 - 1.178)0.927 (0.749 - 1.149)
1.142 (0.939 - 1.389)1.103 (0.893 — 1.364)
1.215(0.998 - 1.481)1.175 (0.950 - 1.453)

1.000 1.000

0.972 (0.800 - 1.182)0.997 (0.808 - 1.230)
0.982(0.807 - 1.196}0.990 (0.800 — 1.226}
1.024 (0.840 - 1.249)1.047 (0.842 - 1.303)

1.000 1.000

1.128 (0.926 - 1.374)1.159 (0.938 - 1.432)
1,148 (0.939 — 1.404)1.143 (0.921 - 1.419)
1.234(1.008 - 1.511)1.265 (1.013 - 1.580)

1.000 1.000

1,162 (0.960 - 1.407)1.168 (0.951 - 1.435)
1.137 (0.938 — 1.380)1.112 (0.902 - 1.370)
0.982 (0.806 — 1.198)0.918 (0.741 — 1.137)

1) Values were adjusted for age and sex.
2) Values were adjusted for age, sex, family history, BMI, income,
education, smoking, exercise, and alcohol intake.
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9 3/ (e 33.8 9ol FAXH R FosiA #
#Xo] S71E o™ (OR = 1.228, CI = 1.007—1.498),
221 17 o BAA Froldo] v A] egich, geslE
9] A%, /4B 9T (H 350.9 @) T} 4/4RAFE (BT
476.3 g oA 47 AFE 2% A, 7 G A
Zof| v]8) ORS 217} 1.246(C1=1.021—-1.520), 1.254
(1.028—1.529)°1.01} 22} RA oJair] F-2ldo)A] ¢
b=

18] A M e 4TS (B 601.7 mg) el 13
2/4F-Hqr=FHT 9189 me)F  4/4EHFFEEHA
1782.5 mg)°lX ORo] EAIA 2 F2J3t 18t} 2 gho)
Q3 ThE AEE BT Foll= 2%} ORo] 2F AA 2
EAA FJ8 L FAERE 348 Y9FF2 24 ORo)
1.192(CI = 0.959-1.483)Z FAIF 02 o3k« at A
A ZFOo R RS o Q1) Aol AR QA7 nEt
9] ¥R % S Aot ZEn R A= 1
A ke Beiddo] e Aoz el 18y 1d
Yolld T3t 221 HEFS] AH-fell= 7MW AR5
@ 2177.9 mg)ol HIg] 3/48-95F EHTF 3793.1 mg)
3} 4/48-95F (B 9297.54 mg) Q) AH% 25l OR
o] 1HTH I3 FAH R FoFtG oL} thE QQ1ES
et F 22} ORZ 4/48-95TAMT BAA 02 {251
tHOR = 1.278, CI = 1.034— 1.581). Yo}l AL 7}
2o ME5E (HE 7.71 me) ol HIF 4/48-9455 (3
7+ 29.54 mg)elA mEe] Aol FAFOR F3HAl
Z7}H(1AF OR = 1.234(1.008-1.511), 23} OR = 1.265
(1.013-1.580)) =it

221 B0 tisled o1 H 2l disll Fr1dez 1Ay
o A7, oA FHFAMT 4/48 Al ORo|
1.419(CI = 1.0014-1.932)% 48l 1 9 & &
S AFHTY FAL BF foFolx] okttt (data not
shown). m2}A] Gga AHAF FolA 28l 71 &

& T A9 ixlsh B PR 5 gl Zeltt

=1

Al
=

Ol

e %3
Y% U 48w 38

R

FHZ fEueke] AP ARy,
o] 1Yl g3 fElEE AU HEF
o] A APEL] 50% ©)d-& A%t} (Korea National
Statistical Office 2006). 39S YAro = 3t weH-A]
Axtol &Jatd, IE L AAE nERAY A RALE AF
£ 4.14] S7MZIGaL S} (Park 5 2001). whebd o1
o) WS FoluAHE o] HAuydoz Had A

)4\:1

olx|qk T2 1w o] uigd e} W82 e S 2AE
2he ol e dlY mEy wH el digh dit e
AT WA ¢k B3], UEF AH 9 8- seuE)
AHAQl S-S YRS et 7R AT s ¥
ok A7 719 e Aol wEkA & Atelie 1t
‘dAge] B E] F43] F7HEE 404 o) 654 vt
M 18RS =4 AFAAE AVET YERS HR
T FLaEY AFeTRe Bads B8 A9
TEUI} BEYL TAT A U o)A7HA Gl &

AAFe FTE ATFAFHEH YA ¥t ol Kim 5
1982, Dannenberg & 1988; Bae & Anh, 2002; Lee
S 2005), XY U= A7) -9} k3o X o) Buske o
ZBHINC 62F B 1997; WHO Health Report
2003). FHATE Lee 5(2005)0] & A I3 E &
SAGAS o ® A3y 1Y AEEE B4R o
T AFE T G ozl ¥l wf
2 18 f¥o] v & 2 =3 AXFII

A== (BMD Y S7PF 28] SRR R 2
WalA WolEed At (WHO Heath Report, 2003). 1| =
9] 7% BMI 27.8 kg/m? m|%te]] B8] 7 o)AtollX 8¢t
o tigt §1&o] wieldzlellA] 1.68, Wloztol ] 2 24,
SQeAtellA 2,84, E1eiAtell A 1.84)] tH(Ford &
Cooper 1991). Lee ¥(2005) 2] 947+ =31 Al d&kx4=7}
S7rstoll mhet 1E e Aol kst Ruged o
71914 vlar)e] 8 AABA G AAFTE 238 Ao
Ak, o]of] & Aol E AAFE Tz Felsto] gl 1)
2§ ORE AA|SHct. AR 7t A (18.5~23 kg/
m?)¢Ql Zo]] H]8) ORe] 25~3004] 2.198, 30 o) delix=
3.7462% =oith. ofrjElzt QtjdS o & §F o)
A= A ZA 7 g3l vl Al vl Z-e 18
k9] ORe] 27} 1.455(1.145-1.849)9} 1.910(1.519—
24000 A 22 ¥ ys) £ A-A e} vS3dcH(Wang
5, 2006).

& 7 B Lee 5(2005) 2] Barel 2ahd,
ST EHE V1R %S W gk £ ol &
£ 7 dPdAREel 8t 8ol 11% B dag A
7 BusiGled], 22 gl Aol BSeEe] B O
of uial tha Fo}l 258w £ olskl A A2 ANt
# AT e ddREe] Bt 7P W 250] Fdto)

Lpro] Al A3, o] ol et v Ao 1Y
el Ao Baehe 2 & 5 lsich. Ee] Ko
EANEA GFAT PIAE) 8 3 N2 M e



IFEN EUE 7O E Aol v wElsl S w), &k A
ﬂx}u 7} 1.423(CI = 1.103-1. 837)01“’ et mZE] Ol

3
3 Zredds QOJ%‘# 019,14
Fdo] AgAASe] Az geF ot vEyte] ¢
3 Qg AT iF AEL o E =3 Fo|
E}(Narklewu.z & 2005). 13 ZA0F EHUIE o
& < Qlthe 71 Aot (JNC 6th report 1997). 4
o] &Y AP e =RER BUHT Q)
+d Mundal ¥ 1997, Niskanen % 2004), Nis—
kanen 5 (2004)9] ZZE A723} EXoME= Fdo] 11
ot vty Bedddo] Qo B udt Avk= g 2 A+
FHo M= FE T 28] FRAA0] Fo]Fo]A] gghet.
THE EFE 3 399 18 adjusted OR©)
0.936(0.785~1.116)°10t}. & A7+ 218G A=A}
o 98] 12 AR 259 oAHTE F431%7]0) %52
FTiol digt A7t o o g Ao g AR dutAow
AEES 1849 AES ARt BaEH T Qo
(Nakanishi Sazyki 2005). 281} 2 dFoxE A
28T 70| ‘BT olgpA Aol v|F AH A Al
crude ORO| QoL AESF wSFZE 507 1A
3 ORo| F8kA] gkglzlol 8 eta AaL 31d 4
AT
Y EGe) B A BAGL B AT
HuEEE Okuto 5 (2001)9)) 234, ¢33 3=
£ webse] g 533 o® d4E F7HAIG L &
I, Stamler 5 (1997)2 ¢3-S A3 Iy ok 4
WS ol 53] 315 27 o) A1F] A] Eo] SV
Lo}&‘ﬁ} 2 AToME FFE 7I1E0E sl EAl
< 2% ol 555, AARolM = 12 o) SFHY
Toﬂc 18 ORo] BAIH R F9J3kA] dkovt 1 o]
& AANE dolle 18 ORe) B4 A & BF {2
Ao g F7RISTh g |@R A4E e R AFg =1
PME d3E PFFo] 30g ol W nEY APET} 2
) ol S718hs R o2 H skt (Lee 5 2005).
Fetol] Fgs- vA e d9a HAF Q0o T=EFY 7
d8H, Z2ES 2w, vidles] AHES, a9 23}
AAake] A 4H, date vletR e QRS U] B

i

3 Fo] AR gloH (Suter ¥ 2002; Vasdev =
2002), 71521 E2) AFE Soln XFa = FHEg)

£ (prudent)’ 2JAMHE 0 2 vt o] Lol & Aojg}
AorEkdtH(Forman & Bulwer 2006). YEFL 13t

ofslA - olgal - o]t - Aol - FAA - A - 279
o] e SUMAIIE 29107 UdBA 9o Zy ZHE Y
vldled] AHe 1EdE AaA7E eR10E deiA Q)
o (Hung 5 1990; Suter 5 2002). uj=r n¥¢ty-=2d
3] (62} RaA) oM 8t T eQlo g 43y
ER, ZF, Nojz, vladis, E3R8 &
AFBIov dUa A5 E A" 7‘] z7
A, A 7F T TS 29lof] 3l Y¢S L= Ao g,
)

opAut, JFmET e ANSHE H glol, iRl 5
3& shelsted 71E Y S B UiALS FUT B
7} giet

mEbA 2 A= 199837 2001d ZUAT - 9
FRARE Bl vt 299 Ju AHFES 1

N

B wgae) B Lohugith. 3o} Fopael U
84 B2 $42DA, o P B A A

<l

A AT AHE BASE W 4T E 5 2/4855
A5 18U ORo] o &olgl ot ”4 AgEgk ozt
ShollA AW AERFEE oF BT 23F ORS 3/4%
$55F (Bt 2093.9kcal) oM FE FJH 0 F Zrlsk= A
© 2 Yepdth Son & Huh(2006)2] @tellA o=] A
HFel do] uidze] 75% ol MFFFEHT
2059.6 kcal) 1A 2 v]ef v]3] 2E8¢ OR(age and
sex adjusted)o] Z713n B uslgisd), B Ao e
o= 3/4 B4 (B 2093.9kcal) IRk Bl 1 o]
FAFFFANA ORol 1.222(Cl = 1.044-1512D)% &
%t

2 A7ATels diAn) A 47} 4/47 A5 FEC R
AF Al 1, 231 9 UXE 371 243 ORo E71Ee
Ur BhralEe] g elxe 23t e 18 ORe| BAIH

O 2 FolakA] %%k SAIA G A 3 §x}-
i ATelMe Wi g3l 18 HE ez,
A 2 ] 3] 218G el o E eI, X
1] A-ofi= Zalx|utato] m¥Ue] g3 eo T By
AT} (Kodali 1999). AFHES] A -t ZFAT M T &
A9 R IA 2 diido) 18 S9e ST B
I T U8 QTS dld A3 Sk Eudrt
4% dFo] Artr B uEHAH(Stamler & 1996; He &
Whelton 1999; Liu 5 2002). DASH d7olX = A9t
HLE AFE ¢ aded Aoly} weet Al Hd HF
o] Adrc} oS o] Wk (Appel 5 1997) 3L
ol =g Ax|7) Qe = AJAe o g AT
oM % el AH7} 1 A BAFY 125% o143 ol
A 8] o] Wekor} (Shim § 1997), 019 vtz

O

ol=o
DR TRANE B



280 - 13t} of k3] g 9le A

Sl S 51l 82.2 g oS AdFsHE oA 2 w4
F ol visl AP =7 28] T/ TR B8kt (Son &
Huh 2006).

Ax 7 S RSN E o @r3ES Yol AFske
Zlo] NS S7MNTIE AEE B & d7dns 5
3 Axx RuEd oY (Stamler 5 1996; Shah &
2007) “dutel Axs B s} It (Hodgson 5 2006).
= T |7 Moon & Jeong 1999; Son & Huh
2006) M= 2 JrAdnst FdshA Ago] n8ye] 9
Q907 Yepont gr3lEel tsiAl s wtule] Aol
Rt Ao AF3 upel o] dAES] 54 d?““ﬂ
2 Rl Eton #499] 7)E gt Adolstsi7)

o2 AlmEoh

22} BA &, olluiA], A, @i olglo] gt 9
9o Eejd JokhE ¢l UEF, YoRilo|gort oy
A& F7F BN S o FoJAo] BF At (data not
shown). Gruchow 5 (1985)2] X 11elx= Q18] %
JpF 28 Ao F AEHF oW Fuelx TEY
Fed g A5 e n8UAe] A AEHT 18y
Y] thdk 47 (Son & Huh 2006) A& g 1
ek gAtol|A 9] 19 AFHFFL Hol7t §idly WL
A3} BHo] giglor B7A Gl AFshs g tlde
2 dgA AFEH 18 2R FEPE ATE =
£ (Moon & Jeong 1999) oM 21| AF 9} 8¢
AL gl

UEFI 78] B ofe] F3ddA Hasoigict
(Alderman & 1998; Alderman 2000; Elliott &
Stamler 2002). & A7} 28] Lee 5(2005)¢] B1e]
M= 2o dFEAo] opd st HEHEHE JEF AF
3o 9a) mEte] TS BAsIE #ado] ¢
3it}h. Moon & Jeong(1999)2] Avolixe BAIF #24
2 Sloy 11 A UEF AEHL] 125% ol AFske
TolXE BAFY 75~125% AHF5Hs ol ulE ORo)
7412 FolstA vk sk A%, A, BMIE BAS =
AR S o] 48 Son & Huh(2006)] A7-olA ¢} ubtzt
A2 YEF 457} 2,400 mg ¥kl Tl Hl3) o4
oA mERe] Yol Frste] & A+ 1, 23t OR 7
g} FUsIR o oA of tfs)) S/t BAAS A3 TAH
Felidol ARl Ao g ol UEFS] AHF7H olvA
A3 Z7lo) Fate Aok AlE ¥t} (data not shown).
n)=e] F7t YT TeA Ao ® A sk HEF
AFFgo) 2AZ0R FF 6 ¢ (‘)rEE_‘?Eh 2,400 mg)A
w3kl o] YER 8 AF%2 1.5 g/dayolH, 7

=

~

A%e] ofikg Ak EXAFHTLE 2 g/day BFORE S g)
o]&}o|t}(The Korean Nutrition Society 2005). w2k
A =Z7HR JEF AF 24 U 9 AFARAE s x2
A gl ggaso) JoF R0 Algdr}

TR BT APEl] Z2EI ded TEYY AR
Qo7 dalx g (Weinsier & Norris 1985; Zhu %
1987; Hung % 1990; Whelton & 1997, He &
MacGregor 2003; Geleijnse S 2004; Lee 2005;
Mu % 2005). 242 BE
grolztt 39 (Kim & Sung 1987; Tordoff 1996)
ZEE JEFS] 4F 9 48 Qo] 1 A S w5
FE3 ge10 2 A vk (Elliott 5 1989; Mancilha—
Carvalho 5 1989; He & MacGregor 2003). &3 ©
AIFIE QI3 E SV ZE AR Y FAs o] "nkn
313 (Klag 5 1995), Z-go] Bo) 3+a #A 3 H49)
AF S71ell 2sl] "ol gk ofe] 27t o} (Appel
= 2006; 1996). 28U & AFoM= 28 Z2Ee) A
#¥ Son & Huh (2006)A7elx g} v 2 184}
o] gl AL ZE YeRTh o]zgh Afold] Ao F g
vekel =0 AAE T W8] xlelE AR 5 it

FAME AFYR0], AT - FUZAE cross—
sectional studyo]™], 21 ZAFHZAR= 14719 2447 &
A8 Ea -2 2 AAQ) HaAQl 2145} okALS. wlo}
3171 A3 HAH O F o]FAXER A YA} opd dF
AHZ9] dolethe g8 Feet 1dyg ANE 1Y
PAE w3l deles A7 ok ek nEY 9 T
Agke] ozt Bl E Y8 A 842 UAS vy Hs)

Ae dAe ‘31217(} QAZALY] W8-S Hbska WA
A, Y7 WA= st 3 E )9 longitudinal
studyE EEsh 53 °ﬂ E31¥ 7 gl 9] 2Atel RUE
o] = 1 A13E = glofof & Zlo|rt

oo 9 32
B Aol 1% 19987} 2001 FUH% - FFEAH
oAt Bl YAl ARE Al BAFORH $2)

=

vete] 40~ 64/‘] ql Aol A - BT FAE FH el
ddF 20E =&t it E3) A9 1A
e A 9 AEE £ 2 vlo|o A8 A 9]3H] HE
73R FA 20 18-S AA A TR oY 52
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