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Dietary Risk Factors Associated with Hypertension in Patients

Sook Mee Son,' Gwui Yeop Huh”

Department of Food Science and Nutrition, The Catholic University of Korea, Bucheon, Korea
Department of Nutrition,” The Seoul Aewha School, Seoul, Korea

ABSTRACT

This study was performed to determine the dietary risk factors associated with hypertension. The hypertensive group
were composed of 112 hypertensive patients (male 53, female 59) who first visited the hypertension clinic and had
been diagnosed as having primary hypertension (SBP = 140 mmHg or DBP > 90 mmHg) . The regular visitors or the
subjects on special diets or medical therapies were excluded. The normal group consisted of as subjects (male 41,
female 54) matched with age and socioeconomic levels. The subjects having higher intakes (above the 75 percentile)
in energy, protein, iron, vitamin A or C showed significantly higher hypertension risk estimated with odds ratio after the
covariance factors (age, sex and BMI) were adjusted. More than 2400 mg of sodium (6 g of salt) intake was associated
with significantly higher risk of hypertension (odds ratio: 1.773, CI: 1.014 — 3.014 for SBP > 140 mmHg; odds ratio:
2.373, CL: 1.359 — 4.215 for DBP = 90 mmHg) . Hypertensive group showed significantly increased intakes of vege-
tables and fish and shell fish compared to the normal group. When the vegetable intakes were classified into Kimchi,
fresh vegetables and cooked vegetables with seasoning, the hypertensive group was observed as having higher intakes
of Kimchi and cooked vegetables with seasoning. The intakes of highest quartile for vegetables (= 327 g/day) (odds
ratio: 3.164, CI: 1.740 — 5.752), fish and their products (= 102 g/day) (odds ratio: 2.756, CI: 1.486 — 5.109), grains (=
311 g/day) (odds ratio 2.393, CI: 1.186 — 4.832), meats and their product (= 106 g) (odds ratio: 2.210, CL: 1.225 —
3.987) compared to the lower were significantly associated with the higher risk of hypertension estimated with DBP (=
90 mmHg) after covariance factors were adjusted. In conclusion, our findings confirm that higher intake of energy or
sodium are associated with the increased risk of hypertension. Because increased intake of vegetable or fish was
associated with the higher risk of hypertension, in contrast with the finding of western countries, choosing or preparation
of vegetables or fish with reduced salt is recommended. (Korean J Community Nutrition 11(5) : 661 ~672, 2006)
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AZ7A U gjelA] g AT-58 EdE ¢33 1
gete) dqle 4%, 3¥Y 715, 2 ¢ 59, AEH
2, Aoz uhy, vzl B2, JYEF A, 71 AdH, A
3 AAA £F &% S o2 B uFHAHWhelton 1994;
Kim 2001).

UEF A3 ¢ n8YY #AE 22 dFelA 75
o}&ch HZ9) meta analysis (He & Macgregor 2002) o
M 317 A¥oR widEE YEFH] 1.8g TAaHE
28 AR QloixE= SBP 2.0 mmHg, DBP 1.0 mmHg
9] ke A o8, 18RI 9Jeir= SBP 5.0 mmHg,
DBP 2.7 mmHg®] 85H& ZAAIZT B s

$guzte] 3¢ =9 ATl vis JEE A% 1
g3kl AV} F3lo] Uehd A7 d ke ¥R ¥tk 1 9]
= eV AR Ae 7HAE R 2ol ARSE
£ AF0ERE YEES ¢ %ol AdFstn Jn(Pak
1987), 7+ 7F3elA 84| daiAlE agolv 17, 83,
IR &S A 2717 e ARt 950 2
g YEF A3 %S st 931717 2E7] wie|th
upebA] 24412 sPdely 718 oRE YER (AT A
HHE AgstA 27171 FET ofoll vls] 2443 2 &
APE YER 4HFS vlud ZgstA sk e
2 2R glou} 24417 A E SRS FE R
o] A7l AL3s771 IE ¥ o YER AF Feol

242 & ¢ goks Dol vk (Son & Huh 2002).

Huh & Son (2004) & 8¢ 47419 tixdTelA
SARFNTH el 78 3% UEF AF o] 2,400
mg oY we 18] @ A¥EE 242 4.40681(SBP
> 140 mmHg), 4.1488](DBP>= 90 mmHg) & FolZth
3 B339t} Son & Jeong (2005)L 2001dE =91A
7} - GEZAHMOHW/KIHASA/KHIDI 2002) o4 20~
64419 A& oz JEF A e 18 9
TE 2S935 UEF A4F%0] 4,331 mg (232
2 108 g o134 o ojekr] o] 90 mmHegE de ¢
L7t 1.5MZ FosH Vet 419 81 A3 MRS
10.8 g "|gke & fX|shk= o] vigAsitt AAIEIT

2ol Qe FollA ke #AVE FHekA e
o] 221 BMAAMAL W 842 AsE 7St B
v 18] Hojerloze ZHF AAY F7H4.7 g/day),
AFeFe] §5(gAk k5ol 27 o=k 815 13h, DASH-
typed] Tlo|o E (31570]] 8~1081%-9) 49} 7)ol A3, 2~3
3189 AR FAE 43, TR ZUAHE AH &
o171)7F A= Appel T 2006). H< ZFS] A= &

et #Fo] vk B EtHAppel F 2006). Meta
analysisellX & A3 18Y EFl oA ZEFY A
el "k 7l 2o AdaaAr) WA= 0w sk A
o] Z+E wjdFo] 2 g F7I5PE T8 FAolME 4.4/25
mmHg A4ledE= 1.8/1.0 mmHg 79 9 99t
1 B HtH(Whelton 5 1997). & Gl &1
AFFgo| 1R 27 olFoR B& w d3e A
gzhol Aol AuRaAF RugttKlatsky 5 1997;
Xin 5 2001). 523 AL olgjs ¢3&e] a3t v
FEHAQl Yol uinh AF A SPaA dojdths
Zo]t}(Okuto 2001).

ety #AEglE Ao g wagn oy Ayt A4t
2 ot =3 F 1 8] FUdAEAE L, vkl
Br3lE, A4, XA (w—3 PUFA A9), @id, Z9A
HE, ¥]El C F°] A Appel 5 2006).

2477 B FL AFAANEH o R 4% A A
HE gt 2o AREArt vk 2uEen (Cap-
puccio 1995) ZH¢ BZL& 11 UYEF 437 ddel et
We 28-S a3ty B EAtkSaito 5 1989). =
W dFolA Park & Yoon (2001)2 AF A e A%
F7|nths 238 AAS Zg BEo] Y Tl An
Holgty Btk Lee 5(1996)& 2w A7 d&
£ A7) S5 dyol gttty B33l Choi &
(20059) = ZEAAF 255 ol Wk e
et R0 Al Bate] Rtk vhavlge]
7% FdAFoME dojutauge] AH et dztel H-o
AHTAZE vEbg o vHMizushima 1998) 20709) 9734
FAAZ 243 WERE A E viadlge] el st
37} FReA Gdthlee 5 2002). BATH Y}
HAE YA ¢ Ao HuEYEd A%How 1
FA AALAAE she veheo] MEA R A7 A}
2 1= Vel uls) B2 ggdo] WAl ehhik(Sacks 5
1998) B &Rk EMFE wi= Azt A Bk
HReed 5 1985; Stamler 5 1996).

A4 A9 w—3AHARE A|2J3r E3}RX|HAH Ascherio
% 1996), w—-6X9FMorris 1994), dAEZ AL
9 AH 9 e AlE BEsH Morris 1994),
A2EEe] A AHAST) Al dedo] dsdiths Rt
Ao (Stamler 5 1996) oM A7} viEsic) vz
9] Aol AEA Tl dgAtolol Ko AaA7}
iy ¥ 159 o™ (He & Whelton 1999) whial g okz]
tiAlel] HH LS v st At vepdoin RaES)
21} (Appel 5 2006) I &7} F7He 99a mEglx)



Aete FA wEQlA FAskA] ot

I ¢ FYATIME JEES Z4S AYE g2
FAAF S e ABBAE B ITE 2A 4tk
Moon & Joung (1999)¢] x4 Ak giAtoz FAS
W ZE, 35 9 2 AF, ¢ 7Y AHFE 3ol 18YH
o] BEo] Qi Bl oy nEte] FHEE olg
3 I A7t diFEe|n AETE g2 A 5
Hate] AojBJAAE s AT FE3 94 o
TFollXe T8 Holdd APIAEHS] IR A}
Alol] AALQH AR, okel Egofi Fo] mEEA| &
o n¥dsatel AT "olelrt AhkEo] vehe
4% tHSon & Moon 2002). wWehy & dFolde
DEET Y Hgoz gt #x} F FEXFH A4}
S 3t A ¥ nELEA} A dxdTE
T3t g B e AHolEd AELRlE EEeR
A 1Y A} X 72 B3 71ZARE AASA} F

ATy %

1, SO

AEA FEEY 18 Y ASoz s &
2L & FEAEY ALY S St QIR 2 AR A
o7 $£%7] g¢o] 140 mmHg oo A olgty] dgto)
90 mmHg o33l ¥t #4F 1129 (gL 531, <A} 59
I ARHR FElYe BRI A £ n¥gdxte o
o|9} &g o| vlse Al 959 (A 429, A} 54
)S thako = sk

2. HiEd

Feke 0 9~104] Aol 158 F4) & suspine posi-
tionoll X S8 7F3AP} BF 525 AE AMEElY
b ZHEoE £%7] it o] EE 29 S
I FAAE SAUOE AL

3. YUIARY MZET I AZMFHY NEE TA
Anrfgle] Bet ZAk= AEAE AN A%, Z85F,
7V B 5 dE & &
B o g 7)1k ofw FAe] Aol skl H
5 2l NHFE 71YsRa |58

off AFshs 2Z&2 & v
5 & SME F AFchs g ggog giksigith U
EFO 439 #AIRE AHEE Koo 5(2003) 3 Kim %5
(1999) 9] Akg9} 1S =7 A ¥t A% 4
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ol2¥ AL, e JFAN AT 1WYL AR 5
& B2 2029S WEHGCH 2 335 ofef o, o
Yo g ARte) ulEg ek

4, AOIMATA

Ao HFZARE 24413 3P AAPEHEE HHslo]
OB AR F FF AFE SUL JPAke] )
A 2407 B AT BE SAEL IAA 7S5t
gom FU e ZARTE A 7S5l & ¥ 24
AT Pilel g3 Aol dFHATE GAFh 2417 34
< AT de 22T SARDE AN AP 38
& P2 JloRES Bt PISAE Gt 1
13 (CAN-Pro, The Korean Nutrition Society 1998)
< ARgE] Gt £4E s AETE SRR Adst

oIt}

3

5. ,
AL AWIAR sloim 2|2 SFHTE AN, 2
2 Zeogd Hel A 72158 thad oF 7TA7A|
12417 F_te] AE wglo] RS 3ijivh ol
ERE 93] A E toluened 3 WL Hojm=d &
ARSI

FHE 55 F%E ST F 2 281 10 ml AEE
4 A7 —20C9) WEaold BAsig molde 7
&3 vfpdlg 4L A8 0.5% lanthanum X0 2
3|43 tha AAS (atomic absorption spectrophotometer,
Schimadzu Co. Model 680) 2 4331 w5 YEFH
ZHE-E flame photometer (Corning Model 450) & ©]&-3}
333t

6. WA

A8+ SAS (Statistical Analysis System, version
6.12) package program< o}-835le] EAlxg 2 A&
ArBIGTE T8 TS YR BE 5 ¥
a3 BF AAE 73 F FaF AYS AAEih o
o Z fpolla A, o), ATl gt Alolg B
&A ANCOVA (Analysis of Covariance) & 4815t
HEEZHY] AABAE Pearson’s correlation® 2 ZHE
stlom A, o], ATl gt xfolE A Yl
partial correlation® ARSI T3 2T AT
AtolollA p < 0.15 WIREY 39 xolE Boles WFEE
SHATE slo] 72} W4 E O R quartile2 Vi thE
(Djoussel & 2003) 7FF ¥2 F9¢1 755AEld o)Ak
A3 AR W] (odds ratio) & 753 AEY 1|9k A3
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1. AR JYL AT H AZTE MNT

2 A7elA nEUT2 757) Y 159.8 mmHg, °0J¢]
&3} 103.2 = 11.7 mmHge|3lo™ 4w 2424 119.3 +
13.1 mmHg, 75.8 & 8.1 mmHgeI3ith. FAra) 8T
o] Fuele FoakE BolA] ogkon 4, 71E<r, sk
FAFE FT A7} gley, ndYTY 85 ¢
AF%0) 204 £ 44.2 g0 ZA) A7) 80 £ 16.4 goll H]

Fo] FelsHl & A o2 YERItHp < 0.05) (Table 1).
Fouki AR A 18 S I Y H A
0] 11.6 = 4.7 mg 224 72 10.3 + 3.6 gl vl 72
Al okoH, wER Co] AR 18] 1252 +
89.7 mg e 24 A4S 1034 + 69.0 mgel ¥|8] & A
g Bl o 2ol7t Fo8R] sHHp = 0.06) (Table 2).

2% AFE] ¢ v Y RS Tl vls] At
AT dFEo] FsH =3rh(#2t 283.3 £ 11.10 vs
236.3+12.7 g, 86.4 6.9 g vs 65.6 +7.9 g) (Table 3)

AN AFFE Aot F7 HeA v AREe] B
of AF3h= 219 AAF, AT, FEFFE F9 Al
Hajo] HokS v TS A HHB0] 1267 2738 ¢

& 423 Ekom(p < 0.05) WRE 1dY I & O2A A 969 £ 72.1 gl vla ol waeH

Table 1. General characteristics of the subjects

Male (N =94) Female (N=113) Total (N =207)

Hypertensive Normail Hypertenvive Normal Hypertensive Normal

(N =53) (N =41) (N = 59) (N = 54) (N=112) (N = 95)
Age (ears) 442+ 100"  41.9% 105 51.8% 93 503+ 120 482% 103 46.6 + 12,1
Income (10,000 won/month) 262.7 + 120.6 2549 + 1528 182.8 + 98,5 1842 £ 100.3 2202+ 1160 2142 +129.4
Number of family (N) 40+ 1.3 31+ 1. 39+ 1.3 40+ 24 40t 13 36 20
Smoking® 100+ 120 97+ 102 16+ 65 14+ 52 54+ 103 46+ 85
Alcohol consumption @)”  34.8 = 40.2° 183+ 222 7.8+ 439" 1.2+ 23 204+ 442" 80+ 164
SBP (mmHg) 159.1 £ 180" 119.6+ 104 1604+ 1917 1187 = 148 1598+ 185" 1193+ 13,1
DBP (mmHg) 1057 £ 120™ 766+ 67 10L1£112"™ 7560+ 90 1032+ 1177 758% 8.1

"Mean = SD. *: significantly different at p < 0.05, **: p < 0.01, #*+: p < 0.001 by ANCOVA (BM!, age and sex adjusted)
2Numbers of cigarettes/day
YEthanol (g/day)

Table 2. Daily nutrients intakes for normal and hypertensive subjects

Male (N = 85) Female (N =104) Total (N =189)

Variables Hypertensive Normal Hypertensive Normal Hypertensive Normal

(N =47) (N = 38) (N = 56) (N = 48) (N=100) (N = 88)
Energy (kcal) 1,895.1 £ 471.171,932.8 = 5395 1,7125= 4278 1,5953 = 3986 1,793.8 = 454.6 1,737.4+ 489.4
Carbohydrate (g) 273.6+ 691 2823 % 742 2762+ 621 2623+ 642 2750x 650 2707+ 689
Protein (g) 804+ 2475 755=* 226 667+ 210 598+ 200 728+ 23.6 664+ 224
Fat (@) 48,1 £ 19.3 52,7 = 24.3 391+ 200 36.5 + 15.6 43.1 £ 20.1 43.2 + 211
Calcium (mg) 5277+ 1844 5358+ 1835 4740x 1968 4346 '187.1 4980 1923 4772+ 191.2
Phosphorus (mg@) 1,193.2 = 331.1 1,1728 = 3222 1,172.6 = 1,2781 9623+ 3295 1,181.8 + 973.0 1,050.9 + 340.7
Iron (mg) 124 + 59 111+ 37 10.9 = 3.5 9.7 = 3.4 11.6 + 4.7 103 + 3.6
Sodium (mg) 4,541.0 £ 1,268.5 4,357.5 £ 1,610.0 4,114.6 + 1,508.4 4,055.3 + 1,848.5 4,208.4 + 1,534.5 4,182.5 = 1,710.0

Potassium (mg) 25697 £ 7292 25100+ 7973 25729+ 8478 24141 £ 8929 2571.5+t 7933 24508 + 874.1

Magnesium (mg) 1963 710 1867 650 1826+ 739 1888* 1209 1887* 726 187.9=* 10046
Vitamin A (R.E) 8457 = 8284 7947t 7972 6356+ 45877 5000x 3120 7292% 6547 624.1 £ 583.1
Vitamin B (mg) 12+ 0.4 13+ 0.6 1.1 £ 04 10+ 04 11+ 0.4 12+ 05
Vitamin B (mg) 1.1 % 04 1.1 £ 0.5 09+ 0.3 1.2+ 24 10+ 04 1.2+ 19
Niacin (mg) 17.5 = 7.4 7.1 £ 6.3 14.8 5.2 16,2 6.2 160 = 64 16.0 £+ 6.3
Vitamin C (mg) 1062+ 725 848+ 459 1413 992 1170+ 797 1262+ 897 1034+ 690
Cholesterol (mg) 283.6+ 1459 2998+ 1299 1938+ 1108 1987+ 1322 2338+ 1346 2412+ 1397

PMean = SD. *: significantly different at p < 0.05, by ANCOVA (BMI, age and sex adjusted)
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Table 3. Amount of food consumption by food groups

Male (N = 85) Female (N=104) Tota! (N =189)
Food group (g/day) Hypertensive Normal Hypertensive Normal Hypertensive Normal
(N =47) (N =38) (N =56) (N =48) (N =100) (N = 88)
Ceredls and grain products 2767 + 129" 311211564 2704+ 99 2599 £ 1.0 2737 £ 79 2805+ 9.0
Potatoes and starches 192+ 3.6 159+ 43 164+ 53" 331+ 60 177 £ 34 268+ 39
Sugar and sweets 74+ 1.2 106+ 1.5 103 1.5 1.0+ 1.6 9.1+ 10 107 £ 1.1
Bean’s products 322+ 69 321+ 70 272+ 64 389+ 7.1 295+ 44 359 £ 5.1
Beans 34+ 1.1 40+ 1.3 77+ 12" 39+ 1.3 60=x 08 3.7+t 09
Vegetables 2905 +£17.0 2685 +202 277.6 + 14.3" 2134 £ 139 2833 +11.1"" 2363 +12.7
Mushrooms 101.7 £ 83.7 23,7 £ 63.7 50 14 5.6 1.6 41.7 + 229 1.1 £26.2
Fruits 111.0 £ 23.8 169.8 + 28.2 219.8 £ 26.1 251.9 + 29.2 176.2 = 18.0 2122 + 205
Seaweeds 1.7+ 04 22+ 05 28+ 04 25+ 05 24+ 03 22+ 03
Beverages 173.6 = 56.1 109.2 + 66.6 1226 £17.2 126.6 = 19.2 141.6 = 255 124.1 £29.2
Alcohol 201.7 £ 64.0 84.6 £+ 74.2 161 62 145+ 70 87.2 - 26.9 54.4 + 30.5
Seasoning 300 23 312+ 28 273+ 19 259 + 2.1 287 15 278 1.7
Plant oll 1.7+ 13 138+ 1.6 113 1.1 122+ 1.2 116+ 08 127 £ 10
Nuts and seeds 36+ 14 35+ 1.7 54x 1.1* 19+ 1.3 47+ 09 25+ 1.0
Eggs 245 = 3.1 282+ 3.7 181 24 167 + 2.7 207+ 19 218+ 22
Meats and their products 86.1 = 11.9 81.6 £ 14.1 671+ 84 62,2 +93.4 761+ 70 694+ 79
Fishes and their products 1.4 +£129 753 + 153 674+ 7.2 578 + 8.1 864+ 6.9* 656 7.9
Milk and their products 85.3 £ 18.46 89.3 £ 22.1 951 £15.2 753 £ 170 91.3 £ 11.7 84.7 £ 134
Animal fat 02+ 01 02+ 01 02+ 0.1 0.1+ 01 02+ 0.1 01+ 0.1
"Mean = SD. *: significantly different at p < 0.05, *+: p < 0.01 by ANCOVA (BMI, age and sex adjusted)
Table 4. Vegetables intakes according to each dish group (g/day)
Male (N=85) Female (N =104) Total (N=189)
Dish group (g/day) Hypertensive ~ Normal  Hypertensive  Normal Hypertensive  Normal
(N =47) (N =238) (N = 56) (N = 48) (N = 100) (N = 88)

Kimchi (@) 129.7 + 743" 1122+ 743 1179 +750" 860+ 692 1227 +73.8° 969 + 72.1
Fresh vegetable (g) 36.7 + 63.9 305+314 3231364 297 +302 340 £ 487 30.1 £304
Cooked vegetable with seasoning (g)  40.0 + 53.3" 208 +31.6 400+ 599 27.6 +349 400+ 57.1" 248+ 335

"Mean = SD. *: significantly different at p < 0.05, by ANCOVA (BMI, age and sex adjusted)

(p <0.05) 8T A AFHF=E 40.0 = 57.1 g0 =2A
A9l 24.8 = 33.5 goll vlall F2J5HAl F3JtHp < 0.05)
(Table 4).

S AEE B ou FoE sk, AR EYTF vt
TvigaidEo] W ke Bl ovt 528k ttH(Ta-
ble 6).

3. HL AOjHE 20ISme| YEY

THG AT PIT vla SAo] AALE W R v @ e C AR A, Yol BMI 1% Fo
B4 o] B WEYS) gk, WA 2L ABH  E £57), o] WY ol ABRIAS BYoT(p <
Heel glom HAsY, ‘EFE AL e RS Tk

3L
o
£
o

A o] iy, FATo Y 2 F Folsiy,
B3] F& g el 8 o] He) FolM o B
2 AFFEo] ‘el SHFCHTable 5).

1272 2oz Wb JEF, 248, 24, vladls
Aee I EGTS ZemdEe vy JER, 28§

0.001 —-p<0.01) ZF AHFS 7] U7 4] A4
TAE B3 Aaet AF QB 757, ol Y
7} ] AABAE E9Hp <0.01 —p<0.05) (Table 7).
1277 2o g wide JYEE, 2, 24, vidg
< 99 % BAE o)X wgkoy} Na/KY 73 o)
7] ddt o ARBAE R < 0.05). 2y
o], A, BMI 24 Folli= AgaArt F381A] ekghe)
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Table 5. Distribution of the subjects according to the dietary attitude related to salt consumption N (%)
Male (N = 89) Female (N=111) Total (N = 200)
Variables Hypertensive Normal Hypertensive  Normal Hypertensive  Normal
(N=251) (N = 38) (N =57) (N = 54) (N =108) (N=92)
| eat the whole broth of soup or thick soup. 38 (42.7) 25 (28.1) 39 (35.1) 44 (39.6) 77 (38.5) 69 (34.5)
| feel unfulfiled or not satisfied when eating 35(39.3)™ 15169 43 (38.7)" 31(27.9) 78 (39.00™" 46 (23.0)
food noft salty enough.
I like seasoned and stir-fried rice (Deopbap). 20 (22.5) 18 (20.2) 22 (19.8)* M99 42210 29 (14.5)
| like foods boiled down with soy sauce. 38 (42.7) 27 (30.3) 39 (351 40 (36.0) 77 (38.5) 67 (33.5)
| prefer chinese or Japanese foods to 34 (38.2) 26 (29.2) 27 (24.6) 18 (16.4) 61 (30.7) a4 (22.1)
westemn style foods.
I like processed foods such as boiled fish paste. 22 (24.7) 14 (15.7) 13017 6(5.4) 35(17.5) 20 (10.0)
}like bacon, ham, and sausage. 14 (18.7) 14 (156.7) 9(8n 5(45 23015 19 (95
Hiike dried fish and salted mackerel. 33 (37.1) 25(28.1) 30 (270 29 (26.1) 63 (31.5) 54 (27.0)
| feel somy without salted or fermented 27 30" 9(10.1)  30Q707 11(99 57285 20 (100)
fish for meal.
I like hot and satty snack for wine. 16 (18.0) 6(67) 15(138)" 5(45 31(155)™ 11(55)
| like various kinds of chips (potato chips) 13 (14.6) 1 (12.9) 21 (189 12 (10.8) 34 (17.0) 23 (11.5)
very much. .
| spread lots of butter or margarine on bread. 14 (158.7) 7079 10 (9.0 8(72 24020 15( 7.5
| often use home made soy sauce ratherthan 17 (19.1)* 22 (24.7) 26 (23.6) 24 (21.8) 43 (21.6) 46 (23.1)
nicely aged and processed soy sauce.
| add more salt or soy sauce to foods at 66" 0(00) 10(90 4(36 16(80)™ 4(20
the dining table.
| add more soy sauce at the dining table to 12 (13.5) 9 (101 23 (20.7) 22 (19.8) 35 (17.5) 31 (15.5)
cooked and seasoned vegetable if
it's not salty enough.
| feel unpalatable for foods seasoned with 3B @EZHT 12038 41 (369 34 (306) 74 (37.0)"" 46 (23.0)
less salf.
| often use mayonnaise or salad dressing for 11 (12.4) 3(3.48 13(M.7) 9(81 24020 12 ( 6.0)
cooking.
I have soybean paste soup frequently. 46 (51.7) 20 (225) 51 (46.00™" 19(172.1) 97 (48.5)™" 39 (19.5)
t eat fried, pan-fried or sliced raw fish with 24 (2700 29(326) 10( 90" 46414 3470 75375
much soysauce,
| often eat instant or convenience foods 12 (13.5) 8 (9.0 5(45) 5( 4.5 17 ( 8.5) 13 ( 6.5)
! significantly different at p < 0.05, **: p < 0.01, #++: p <0.001 by x’test
Table 6. Twelve hour urinary excretion of Na, K, Ca, Mg of normal and hypertensive subjects (mg/d)
Male (N = 85) Female (N = 104) Total (N=189)
Variables  Hypertensive Normal Hypertensive Normal Hypertensive Normal
(N =47) (N = 38) (N = 56) (N = 48) (N =100) (N = 88)
Na 2,599.5 £ 22028 2433.6+1,8488 32444 +3,2579 2552.6%1,7351 2959.3 £28446 25005+ 1,775.2
K 1,520.4 £ 11,4860 11,9252 +1,609.5 19428 £2,1168 2043.6 =1,887.4 11,7585+ 1,870.7 1,991.7 £1,775.2
Ca 29.1 = 19.5 350+ 225 452 £ 62.7 317+ 235 381+ 493 31+ 230
Mg 385+ 616 366 441 399+ 437 89.1 £ 2136 393+ 520 66,1 £ 163.9
Na/K 55+ 10.0 20+ 2.1 3.6+ 7.6 48 + 103 4.4 + 8.7 3.6t 7.9

PMean * SE. NS: not significant by ANCOVA (BMI, age and sex adjusted)

4. 332 HFT, AENEAT, FIE ”ﬂ To 0EY g
WWE ks AN HEFS AT 2 ¢4 s
A FAFFY cutoffE 75 percentile TS w o]
9 B¢ 2,059.6 keal °) AAF 3= AL o372 A3
3h= Akl HlE] %7] dsdell st EU(SBP = 140

mmHg)©] 1.832#1(1.028 — 3.266) ¥%o™ o|¢7] &

stel] 2J&k HHDBP > 90 mmHg)©] 2.008H(1.118 —
3.579) =3kt 53] ojekr] o] A-foli= veol, 4, BMIZ
BAE Fox 1.916W(1.057 — 3.474) EH Table 8).
g el FeolT 3R 82.2 g oS AFsH= A}
9 18 YPE7} 2.088 — 2.054MF A 4
Hls] A velgtth Blel A, BlER Co Ag-el=

[ AN
o=
&

o]
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Table 7. Correlation coefficient between blood pressure and each variable

Pearson’s correlation

Partial correlation

Variables
SBP DBP SBP DBP
Nutrient Energy 0.12 0.14* 0.14 0.12
intake protein 0.21*" 0.24™" 0.22™" 0.22""
Iron 017" 0.19™ 017" 0.19"
Sodium 0.07 0.08 0.07 0.06
Potassium 0.12 0.04 015" 0.10
Magnesium 0.10 0.07 0.13 0.10
Vitamin A 0.14 014" 0.14 0.13
Niacin 0.09 0.12 0.10 0.11
Vitamin C 0.15" 0.13 0.16 0.18"
Food Vegetables 0.24" 023" 0.19™* 0.20"
group Mushrooms 0.08 0.04 0.05 0.02
consumption Fruits -0.03 -0.06 - -0.03 -0.09
Seaweeds 0.06 0.04 0.09 0.04
Nuts and seeds 0.15" 0.14 0.14 0.1
Meats and their products 0.14 0.13 0.11 o1
Fishes and their products 018" 0.19" 0.21* 0.25"*
Urinary Na 0.046 0.086 —-0.06 -0.09
excretion K -0.084 -0.093 -0.023 -0.049
Ca 0.098 -0.047 0.087 0.014
Mg -0.089 —0.064 -0.070 0.006
Na/K 0.087 0.151" 0.012 0.041

+: significant at p < 0.05, *+: p < 0.01, **+: p < 0.001 by Pearson’s correlation or partial correlation

75 percentile 01302 AFshs IIAES 57 Gl
o)k 183, oleky] dedoll % 1Y APE} BT f2
A Eokod Uo), A, BMIZ BAE To& fol8t Ane
H3oh

UEFS A$olE 31539 2,400 mg (AFO0F 6 g) A3
T2 1 oBkR AFHT Tl visl £57) el 2% 1
3lo] 2,52540(1.435 — 4.445)%qkon WG B &
A% fol3t 3t FRIBIRTH1.100 — 3.3363). 12417 &
HoZ apdy F71AF FolM Na/K7} 3.24 ooz w2
AREE 38R k2 ARl HE) o]¢ty] Hte) <)t uE
ot 91357} 1.877H0(1.029 — 3.423) & E3Eo} o|¢hr)
geloll 23t 1Ee Yo, 4, BMIZ 2% Folli= #2
344 skt

AF7E A 1EY AREE AuRd 57 A
FFo] 3kFol| 311 go] B ARRES] A% £57) Edol
o]k Egto] 2.0541(1.033 — 4.085), o]¢+7) Eslol 9
& wggo] 2.3414) E3hou}t wbds BA Foj= o|¢d
7] gl 98 1Y Y= FoJ Tk 38 Aa A
327 g oV, AT AH o] 106 g oMY, T AFH ol
102 g o3 o %7, o]¢7] el ok n8de] B
T Folzlon 53] AAMF o] 102 g o)L 97}
v HEEE veplE wa)7E 2.224 - 37752 ¥%

I 7 ohgo] Aa AdFRe] 25 w(= 327 97 2.655 —
3.1644), 371 A=) B w(=2106 g) 1.885—-2.210
H] =0 tH(Table 8).

1%

2 A7l 18¢ 284S AL HES v¥Y 3
1129 (g2t 535, oI=F 59%) 7} #ixts} Jo)o} A&EA
o] Bl At 958 (FAF 427, o7t 54%) & 2T
% 3tk B AFoA 1Y SYYE AL wEsk=
GASAEY S 44.2A1F 01} o33 S5 A$ 51.8
Ao H 57 ol 159.8 + 18.5 mmHg, B
olgl7] &gto] 103.2 £ 11.7 mmHgEAN 55 & 18l
HFEIRGINC 1997). ¥ AFoIME = 8t 83k
E& 40de 18Y SYS FE AEEo] ¥ vd
Az} FAFEL 50de]] 2= AR B2 Aoz vehich
0)ZL 20019 E FW7 - FUZAHMOHW/KIHASA/
KHIDI 2002) ¢4} 40th @2ke] &gt +384 28.6%, 40
o oizte] S 8L 15.2%2 YeltEe] Brse A
40t TEPEA vlgo) B F2 RS ¢ 5 AUtk

£ aATerE 18 81 FHETFOAN SFEHAF

o] AT WISk ®A bt 273} wgse] B
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Table 8. Odds ratio of hypertension (highest quartile vs lower) for nutrient intake, food group consumption or urinary excretion of

SBP = 140 mmHg

DBP = 90 mmHg

odd’s ratio CI)

BMI, age, sex-adjusted

odd’s ratio (Cl)

odd’s ratio €

BM, age. sex-adjusted

odd’s ratio CI)

minerals
Variables Value
Nutrients intake
Energy (kcal) =2,059.6
<2059.6
Protein (@) >822
<822
Fiber (@) >73
<73
Iron (mg) =129
<129
Sodiurn (mg) = 2400
<2,400
Vitamin A (R.E) > 766.6
<7666
Vitamin C (mg) >148.1.
<148.1

Food group consumption (q)

" Cereals and =31
grain products <3N

Vegetables > 327
<327

Meats and their = 106
products <106

Fish and their =102
products <102

Urinary excretion (mg/12hr)

1.832 (1.028 — 3.266)
2.088 (1 .1;8 -3.732)
1.866 (1 .0511
1.828 (1 .0;5 ~ 3.259)
1922 (1.1(130 —3.360)
2522 (1 .4(])5'— 4,526)
2017 (1 .1;9 - 3.602)
1

—3.313)

2,054 (1.033 — 4.085)

2,779 (1 51114 —-5.002)

1.885 (1 .O;7 —3.362)

2961 (1 .64112 —-5.338)
1

1.797 (0.995 — 3.246)
1.795 (0.7; —-3.292)
1.806 (1 .01]4 -3.216)
1.676 (0.9;2 —3.014)
1.773 (1.01]4 —3.014)
2568 (1 .4;0 — 4.649)
1.714 (0.9;0 —3.094)
1

1.781 (0.887 — 3.573)

2,655 (1 .4;2 —4.789)

1.921 (1 .0;1

2224 (1 .2110 - 4.086)
i

—3.447)

1.124 (0.629 — 2.029)

0.989 (0.51113 —1.802)

1227 (0.6;4 -~ 2.235)

1.285 (0.6;3 —2.306)

1.445 (0.7;3 — 2.666)
1

2.000 (1.118 - 3.579)
1

2.504 (1.392 — 4.505)
1

1.813 (1.020 — 3.225)
1

20907 (1a71
0

2.525 (1.432 — 4.445)
1

3.407 (1.875 - 6.191)
1

2.069 (1.155 — 3.705)
1

—3.757)

2.341 (1.173 — 4.670)

2981 (1 .3)18 - 5.390)

1.970 (1.1(;1

3.775 (2.0(3)9 - 6.886)
1

- 3.524)

1.406 (0.786 — 2.141)

1.118 (0.61]7 -2.027)

1173 (0.6)17 ~2127)

1.320 (0.7;8 —2.395)

1.877 (1 .0;9 —3.423)
1

1.916 (1.057 ~ 3.474)
2168 (1 .1;4 - 4.000)
2012 (1 .1;5 —-3.597)
2143 Q1 .12133 —3.879)
2393 (1 .3;9 —4.215)
3.795 (2.0;5 —6.923)
2002 (1 .1(;4 —3.632)
1

2.393 (1.186 — 4.832)

3.164 (1 .74110 - 5.752)

22101 .2;5 —-3.987)

2756 (1 .4;6 -5.109)
1

1.265 (0.699 — 2.289)

0.961 (0.5;6 -1.754)

1.315 (0.7;1

1.168 (0.6;9 -2131)

1414 (0.7(155 —2.615)
1

—2.401)

Sodium >3,137.5 1279 (0.717 -2.281)
<3,137.5 1
Potassium >2340.3 1.114 (0.615-2.016)
<2,340.3 1
Cdalcium = 40.9 1.208 (0.667 — 2.187)
<409 1
Magnesium >53.0 1.412 (0.779 — 2.559)
<583.0 1
Na/K =32 1.817 (0.999 — 3.304)
<32 1
Al B2 dA7olA ol =T Stamler 5(1997)&
dFTE HFFS BML, HEF AHF Na/Kde= 5532
2 949 P9 WA HAGD Y 59 shee] 22
olge] Az HAFAIE 27Tl Este] Yool 3

lf

e BAlE v w@

o] 34.8 go2A o

5] §o)3 Aol

M=l o],
=gz oz Jehdtiy B ¥t Okuto %
E A7 nE @xte A8

Bd €F

35 24 A duA

t}(Stamler ¥

&
A=
s
T

. F  Ae Aoz Uspiads
7¥she whgol Yoljdtia St w3 ¢3E 4 ¥
HlRh, A9 AHEH
2001).
T oRkE AHF
orz1S oF 23] AP oF 50%
9 nE} R 35 27 olike] &I LS AHsln
itk 18} AR}l AL A4 o3xs} vl FPL W)
H3Hp<0.05).
B Ao oy AseEe

A Ay £57]) ¥

A= SBP, DBP} #-2l3t JadAE
keal (7584IElD) ol AHPE w SBPo} oJgt ™t 9
P=7t 2.08, DBPel 28 w8t ABE7E 1.9168) Fot
Y 3 ouxel 47t F
7185E v AP} oItk g € = USiTth

le AHBY F7ks AF 32 BMI 37Hs 7 e A
B3] % 32 BMIE

X33 2,059.6

et Ao Au#EAr) ity R uEY
1997; Son & Moon 2002).
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G o] A 7o FHAME g B3] A8 &
WA AHFT Y Aolof] 2] ARAAE BT B
1¥901(He & Whelton 1999) 53] gzl S o4 of
Aol AHARE o st At vehdtin B s 2
Ao Aduke 23S RT3 v (Appel 5 2006).

Seete] A Q=3 vl Ayl U 21wl
9] FE AN EL §F9 e xogl Aog A
Zhdek, Table 394 ¥ AAF AP 18U 3
AT feldt AJolE Belon, AAF AHFE Table
794 #57] 2L oje] UAE {Jgh ko AEH
& 2T 315 106 g o] RS He AR 18}
A=) 1.885~2.210817 FolR|&= 2oz eH(Table
8) =119 A A HHFo| BEFF gido| Fot
A nEAAPEI} ol Fog Hlg MY A$
Ul ARRES TEA oA F9oz 249 g
=5 AA FEY 9ude 32% IEE BARERE
A3 (MOHW/KIHASA/KHIDI 2002). A2 74
w3 EX3} AHAte] FH-sto] 47 AYdst a7 Appel
% 2006) = AZEE 5 dov vt AS S
TFolu 28 B agolu 7oz 2gd 2249 g
Zo| AHsHA Hol BAE Ho] HEFE o) Fox|n
18 AR5 molE AoE A=

B AFNE S59 4F¥E SBPY A A 73
S B om(p <0.06) (Table 7) &5-<) A13ek] 106 g
ooz wobd wf 1¥UAHEIT 1.970 — 2.2108)2 Fo}
Ae 207 YehHTable 8) 79 A¥z] 5854= &
o] & S HA Ju nERAIFEE HolRE A
o7 Az U] Ay $57E BEwl, AXE 5
o7 e AM AFHAY 1 79 aFel Bl HE
S (AFToD &7 A3 23ARFIIE oloXA H
o, FHO T S/HE Vet AREAA B A
58.6%E B3 Hol (MOHW/KIHASA/KHIDI 2002)
TEYCE AAHE ASFE HAr)

B ATl Fel A vdEe $xke) AFFe) FlsAl
ot g st AHBAE BolH 315 E& 129
mg o1 AAHE ¢ SBPe 2% 18 9357} 2.143
B (ZFAF Y P FoAE A0E Ugh=d) 959
3% Az} gdgte] A JRAAZ Bug o) AY
$ovt £ Aelre] dx dgel Fog AR nd
¢} Bxlrro] o) FRF M AHFo] & o d¥- 4
#Eo] Qe AXE H]lh

3L 6 g °J3tY] gL vlHe] 7l nEYTZ 7oA
Barsh= AEEFHO X (Whelton 5 2002) £ G779

flo

o]

&57) - 7Y - 669

A YEF AFo] 170l 2,400 mg o VHEFOE 6g
ol Tl 6 g mIgt AdFH3K= Tl Hls SBP, DBPe
st vEe AP wis 13 o= 7 1.773,
2.393H1% &k

Moon & Joung (1999) < = -G thdo g & A
M FA YEF B3I 3,450 mg (AF22 87599
125% (&322 10.9%) °o1¥E AHT ¥ 75% AT
Tl vl FR 1S Vehlle 98571 3.2349 =
iy Busigon AA ndds vehE 9w
2.37v ESithy Btk

Huh & Son (2004)-& 118t datel AdR1E oz
FFQell gJaiA 73t YEF A33e] 2,400 mg oVdd di=
n¥gto] B AIEE 247} 440640 (SBP > 140 mmHg),
4.1489)(DBP > 90 mmHg) & Folgttn Rusigoh &
% Son & Jeong (2005)2 200135 =97 g 9kzAL
A3} (MOHW/KIHASA/KHIDI 2002) ol 20~64A41 A
QS o YEF A e 18Y AIEE ¥4
& o 35 UEF AFFo] 4,331 mg (AFSE 108 g
opdd w o]¢7] ol 90 mmHegE EE A¥E7) 1.59)
Z FYstA #A veRdth B sisich

2 Arole A AFF EY Aloldl B AaA
2 vEhter sk Aa AF%e] 327 g o3 W SBP
o) 93 11&8gto] 2.6554), DBPe] 9§t adEto] 3.164H)
Folx= Ao g vehgsd 1 oliE Ul AlEo)
ANxE AT o YArEchs XY YEZ AF st &
= AF o) Folx7] RO HATh AARE B AT
A tgARbEe] AA AAFHF F o 40%E AXERE AH
3kl glglom, T¥Y #xE9) AA AHFH UEY A4F
ol FosHA A UERt oleigt Ai AHS g
Aol i3l ez Brh ¥ tabdl A7t "asitn
AZrE) 9= A9 Ax AFF Yol Fof Ann
AE BYvn BiE%=d(Alonso 5 2004), ol 9]
79 A9 FFALRTRE AAE AEY AR A
7] wiel Aa AHE TR UEF dFHRUE ZE,
AR, BAte Fodae] AF 18 7R LA Hel dyel
Wolx)= A (Alonso 5 2004) 08 Aztat)

£ A7 TEURAEL ool vjs) g2je) AA
¢ frl BES w7lo] B3 wiEo] ok, B3R 2
< ALH7E A"l glow sy, QAL Ao 2Fo)
U 7S By SolM o] B AlFEe] ‘a¥cy 1 o
SEisith g & A3 ol RS Foldiy, @A
ol £Z T FolgitY, Mot B, XM Sl
e T8 Ay 5o ¥ty Ogd n¥Y s
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o] mo} AF B ol2}t ALF, &, O el Uig
AZE7) B o7 vep) v8YIRES] 4FAHFHFE
o]2jgt AEixo] JJSME FF W= Ro= Az

B A7ox Z 27)A9] 1247 48 wigske Feta)
AABAZ Holx] gt Al YoM T F2F e
Holx] 93ko1} Na/KE DBPS} 98t AaaAE B9l
3 Na/K7} 3.2 oMo = ¥& o DBPe 2% m¥gte) 2
AEEr}t weds B4 Al 1.877°131.04 BMI, Hol,
A& 2RAPE = 55 itk Whelton 5-(1997)
o] Bae] oJshd, Ko A% Ao wjidsgo] soldsE
SBP$} DBPE: ZAsidon K AFF0) H8575 dglo)
wokthy B = ch(Whelton 5 1997). DASH dietol
AT Qe HUAS A FES ZES AFE 4 8
o] 3=tk Btk (Karanja 5 1999). 348 2+
F2 A8t Ak UEF A3 g8 FAeEe Aoz
BuEon 2 2 AHACNE UEF 3 8¢ 4
o] E3tatn HMorris 5 1999). weby YEET}
g2 u7b AYe 2-ef Faslth # AFeME E3)
@2t v REY 1247 ARle® widE Na/Ko)
55 * 10,022 YE&FS ZF9 5508 A= wjdsin 3l
Rt AFelME 252 4HE 587] Y8 A 7Y
AFAFE Folv AL AW HKaranja § 1999) ©)R
Q25 F2 AHT T WAL GOz A3k A7
2480l 7HEste felvete] Aele AxE AT
o AAAHTEE AXY SAZ AFHeHe o] o Hot A
20 AF o] oA ZF AAFFC] Foe R &
Aol YEFS] A3 gL o oA ok 8 &
Hl3e] Na/KE 1/46°0u wlF03)9] A$9ols Na/KE
3.8/10l Hd AFAY A9 Na/Ke 1/9.3014 Al
29 3¢ 1.4/10) gt} wehx nE 3219 Na/K v
A3tA717] e AAE SFFHRGE &3] WHE
REFRA gekstA eelshe Wie] AMdEol & How
Holn Feo] IS Fejor T Aojrh

2E 9 29

B AT A FEEY 18 SEYd HS
st 31t F FEXSH AN RE EH A oA
$%7] Ego] 140 mmHg oVdo| ALt o]¢k7] Esto] 90
mmHg °14! 1det 82 1129 (&} 539, o2} 599)
< YT OZ ¥ oy ARAR S L HES A
% 28 e} ol AEFA o] H|d Yl 959

(A} 427, o7} 54%) & Ao AN A vg T
2L A7E Ik

1) 1S ATl vlE] vol, 9, 71EF, 3%
FAZlE Aol7t gt - £dt dag AFHT
B 20.4 + 44.2 go 2 A 74 8.0 gell vl F-2lakA|
o ige

2) Rl A=) 2,059.6 keal (75HAENY) o<l
T2 TRl 7of] Bl&j) DBPel 93k 8= 90 mmHg)
APt wpaa Yol A, BMI B4 oz 1.9164)
EFolR|E= o7 Vel

3) ©izl AL SBPE-S DBPS} #-<] 8 4aaArL
Aom dd S 822 g o) AAT & W A
ol vl ¥ES A F SBPo) % nESt Y Ev)
1.9958, DBPe] 93t 78y f19=7} 2.1689 =34tk

4) 3% YEF AF0) 2400 mg o VFH(AEEFCR 6 g
o]l F& 6 g m|gk AFHsh= Foll vls) SBPe] %t 1
g A¥Ert 2@ W BA Fof 1.773w, DBPel| 2%t
TS APETF 2,393 Fokh

5) 1Y RS Aol vls) AARe] dHFe #
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o} AaFe) S SBP, DBPSY 428 AR@AE B
oo T i Ao 327 g oA F2 v A3
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2.6554H, DBPel| &gt 3189 AP =7t 3.164 SVt

6) 3 AT AL adAT B Fox SBP,
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HH 735 106 g ol A T2 T FFHE 7ol v
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et 9385} 2.2108 H4ch

7) 2} F7148] 12413 29w da) A
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A3k} No/K= DBPg} #98 AA#AE B3 Na/K
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o], A, BMI 59 wehis B4 Aeojl= 1.8770]3104 o
FAF B Fol= FoskA gtk

AEH o2 evlet AREe A A AHPe]
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