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ABSTRACT

The purpose of this study was to relate the degree of hypertension to nutritional status, in order to prepare basic data
for a nutrition program. The study using the WHO standard divided the residents in Kangbuk-gu into a normal group
(NG) of 254 adults with systolic blood pressure (SBP) < 130 or diastolic blood pressure (DBP) < 85; a borderline
hypertensive group (BG) of 81 adults with 130 < SBP < 140 or 85 < DBP < 90; and a hypertensive group (HG) of
143 adults with SBP > 140 or DBP > 90. The mean age of HG was older than the other groups (p <0.001). The dietary
intake was investigated by the 24-hour recall method. The Ca intake as the percentage of the Korean Recommended
Dietary Allowances (RDA) for the HG were higher than that of the other groups (p <0.01). The Nutrient Adequacy
Ratio (NAR) of Ca and Vit. A were below 0.75 for all three groups. The Mean Adequacy Ratio (MAR) was above
0.75 (p>0.05) for all three groups. The Dietary Variety Score (DVS) of the NG was 22.7, and higher than those of the
other groups (p > 0.05). The fasting blood sugar (p < 0.001), total cholesterol (p < 0.001), protein (p < 0.001), albumin
(p<0.01), hemoglobin (Hb) (p<0.001), alkaline phosphatase (ALP) (p <0.001), and creatinine (p <0.05) values of
the HG were higher than those of the other groups. The Body Mass Index (BMI) and the waist-hip ratio (WHR) of the
HG were higher than those of the other groups (p <0.001). In conclusion, these results showed that there tended to be
differences among the three groups. For effective nutritional education and counseling of each group, we should further
study the differences and understand their characteristics of each group in order to provide nutritional education for
controling and preventing hypertension. (Korean J Community Nutrition 7(3) : 304~315, 2002)

KEY WORDS : hypertension - dietary intake - nutritional status

N B
A2 32 Uslds AS5E B 4E AN
T2 AT FF HABS Brots Ul 459 X

Y : 20029 5¢ 309
o] Ay AR 20008hdE
2 d7HYS.

Corresponding author: Eun Jung Son, Department of Food Sci-
ence and Nutrition, Dankook University, San 8 Hannam-dong Young-
san-gu, Seoul 140-714, Korea
Tel: (02) 709-2190, Fax: (02) 792-7960
E-mail: eunjungson@hanmail.net

"R saTele Aeo

QY AR W Eo] EokAlm U
(National Statistical Office 1991; Choi 1988}. &3}l 3=
8 AP3AQLE 19709E V1A g ZaAARA A
oz uHE, 2 AFEQE B £37)A4 AS
o] AA AFLHR] F T2 H]EE RS A& ¢ 5 9
RTHEAZAFAA R, 1998; National Statistical Office
2000). ZEYS 8714 A F23 dj@eQlow &
HA dow, nEye] et HEBA Ag ol
oA FAHolgkn & 4 UcHKim 1996). =¥ 97

- 304 —



E} ”‘)Io‘l Y 8L o 20% AEE FYHEM(Kim
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771 512 2lort(Jee 5 1998), Ha 5-(2000) ol &Jg
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1. NQYAY QUH0 EY

ZAMIZRE 20~74412) AdolH, EAF 94, <A
384900t} Al #& WHOS 18t 5% 75l wal
255909 P4+ (Normal Group. NG) o) 2543, 734
Al 1872 (Borderline hypertensive Group, BG)¢] 81
o 183 (Hypertensive Group, HG)©] 143@o]gich
A 7o FHi ol NGZF 48.34), BGZF 53.54), HG7}
56.541%2 HG7} BGE T} BGZ7F NGH T & p < 0.001,
Table 1). oJA& T FHEo] Ao T7H+S 7t
Ao g Frteke BEe]l vk g 98dE HRIAT -
FY A Al FUS S EAY%(Ministry of
Health & Welfare 1999).

2. AQIARY ANHE YA
ZA AL Bt A A% (Body Mass Index: BMI)

Table 1. Distribution of Age and sex by the degree of hypertension

T 24.9 £ 3.3%13, HGS B AABA+7 BGS NG
B8y f-o8HA =3t p < 0.001). Moon & Joung (1999)
o] AFtolx] mEAFo] AAN nELTFH FAFEYG
BMI®] Bo] w2 Ad e AYE woiy, HivkLr}
S 18 9850 Hohe Jung 5(1995)9 &
TFox AAFch BMIZE 18.5 BiwHe AAE, 185 o4
25.0 "gk& A4, 25.0 o4 30.0 #l9+e 3AF, 30.0
o4& nigtelgty & wl NG BGE 60% <]ido] 4
2] wks] HGE 33.6% %) AAolla, HG: 3%
3 "igto] thE F ol vla] o B2 AL & = Ul
(p > 0.05). s]&—Ye] E=ln](Waist—Hip Ratip: WHR)
& B2k 1, oi2k= 0.9 ol o A BitHupper body
obesity) 22 FA= 0.85, o2k= 0.75 ol8td o 814
H|Zk(lower body obesity) 22 F3lo] Has} E2E
IEY EFEE ANt Hel-Adgo] U] B
2 NG7} 0.82 + 0.06, BG7} 0.84 + 0.06, HG7} 0.86 =+
0.0622 HG7I & F Fol Hl3)] F2daA s3ton

Male Female Age
N (%) N (%) Mean * SD (Range)
Normal group (N = 254) 45 (17.7) 209 (82.3) 483 £ 10.4™* (21 -68)
Borderline hypertensive group (N=81) 19 (23.5) 62 (76.5) 535+ 89> (31-468)
Hypertensive group (N =143) 30 (21.0) 113 (79.0) 565+ 7.3° (33-72)
Total (N = 478) 94 (19.7) 384 (80.3) 516+ 100 (21-72)
1) Mean values are significantly different among groups by Duncan's multiple range test (x+*: p<0.001)
Means with the other letter in the same raw are significantly different
Table 2. Distribution and mean of BMI and WHR by the degree of hypertension
Normal Borderline Hypertensive
group hypertensive group group Total
Underweight 3(1.2 0(00) 1(0.7) 4( 0.8)
Normal 163 (64.2) 49 (60.5) 48 (33.6) 260(54.4)
Bmi” Overweight 82 (32.3) 29 (35.8) 74 (51.8) 185(38.7)
Obese 6 ( 2.4) 3(37) 20 (14.0) 29( 6.1)
Mean + SD (N)™*® 24.2 *+ 3.2 (254)° 250 + 2.7 (81)° 262+ 3.0 (143)° 250 + 3.2 (478)
Upper body obesity 2(25 3011 10 (25.0) 15(10.3)
WHER? Lower body obesity 15 (19.0) 1037 1(2.5) 17(01.6)
Normal 62 (78.5) 23 (85.2) 29 (72.5) 114(78.1)
Mean + SD (N)*** 0.82 £0.06 (79)°  0.84 £ 0.06 (27)® 0.86 + 0.06 (40)° 0.84 + 0.06 (146)

1) BMI (Body Mass Index)
Underweight group: <18.5
Normal: 18.5 < BMI < 25.0
Overweight group: 25.0 < BMI < 30.0
Obese: 30.0 < BMI
2) WHR{Waist-Hip Ratio)
Upper body obesity: men = 1.0
women 2 0.9
Lower body obesity: men < 0.85
women < 0.75

3) Mean values are significantly different among groups by Duncan's multiple range test (»++: p<0.001)
Means with the other letter in the same raw are significantly different
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Unit: N (%)
Tt Normal Borderline hypertensive  Hypertensive Total
_group group group
2 39 (15.4) 21 (25.9) 22 (15.4) 82117.2)
N‘g;':e' ofmeal/ 4 211 (83.4) 59 (72.8) 119 (83.2) 389 181.6)
4-6 3(1.2 1(1.2 201.4 6113
Tt Breakfast 76 (29.9) 23 (28.4) 28 (19.7) 127 (26.6)
Skipsping meal Lunch 32 (12.6) 11 (13.6) 19 (13.4) 62 {13.0)
Dinner 22 ( 8.7) 3(37 2! (14.8) 46 { 9.6)
—_ Not skipping 124 (48.8) 44 (54.3) 74 (52.1) 242 (50.7)
T Oversleeping 1517 IR 3( 44 22095
Anorexia or paor side dish 28 (21.9) 7 (19.4) 7 (10.3) 42 (18.1)
Indigestion 17 (13.3) 4 (1.1 8011.8 29 (12.5)
Eatling batween meals 9 (7.0 4 (1.1 10 (14.7) 23099
SKipping reason Reduction of ones weight 15 (11.7) 50139 17 (25.0) 37 (16.0)
Reduction of costs 0 (00 0 (00 2(29) 2(09)
Save fime 22 (17.2) 3(83 12 (17.7) 37 (16.0)
Into the habit 16 (12.5) 8 (22.2) 5( 7.4) 29 (12.5)
— _ Others 6 ( 4.7) 1 (28 4( 59) 11 ( 4.7)
T Regular 58 (23.0) 21 (25.9) 45 (31.5) 124 (26.1)
. Usually regular 127 (50.4) 43 (583.1) 65 (45.5) 235 (49.4)
Meal regularily .
Usually iregular 53 (21.0) 14 (17.3) 23 (19.6) 95 (20.0)
— Imegular 14 ( 5.6) 3(3D 5(3.5) 22 ( 46)
- Breakfast 6( 2.4) 1 (12 6( 42) 13 ( 2.7)
Lunch 53 (21.0) 18 (22.2) 46 (32.2) 117 (24.6)
Heavy coting Dinner 143 (56.8) 42 (51.9) 51 (35.7) 234 (49.6)
Do not eat heavily 49 (19.4) 20 (24.7) 39 (27.3) 108 (22.7)
e Always 1(0.4) 0(00 1(07) 2(04)
Breakfas* 116 (45.7) 43 (53.8) 55 (39.0) 214 (45.1)
Lunch 2079 2(29 4(28) 26 5.5)
light eating Dinner 48 (18.9) 16 (20.0) 42 (29.8) 106 (22.3)
Do not eat lightly 68 (26.8) 15 (18.8) 39 (27.7) 122 (25.7)
e Always 2( 08 4 (5.0 1(0.7) 7(15)
Havirng dislikatile Yes 79 (31.2) 18 (22.5) 47 (33.3) 144 (30.4)
oad No 174 (68.8) 62 (77.5) 94 (66.7) 330 169.6)
Beans 7090 1(59) 3(68) N7
Meaots 36 (46.2) 6 (35.3) 16 (36.4) 58 (41.7)
The kind, of Fishes 5( 6.4 2(11.8) 9 (20.5) 16 (11.5)
diikable tond Milk and dairy products 10 (12.8) 2018 9 (20.5) 21 (15.1)
Vegetables 7(9.0) 2(11.8) 3(68) 12 ( 8.6)
R Others 13 (16.7) 4(23.5) 4(9.D 21 (15.1)
Eat all 41 (16.2) 13 (16.5) 20 (14.2) 74 (15.6)
Fal portion of food Eat aftet roughly timming 113 (44.7) 33 (41.8) 59 (41.8) 205 (43.3)
N Eat after almost timming 99 (39.1) 33 (41.8) 62 (44.0) 194 (41.0)
Every times 6 ( 2.4 2025 3c2n 11 (23
Level of adding table  o4q, 9 ( 3.5) 4( 50 3(20) 16 ( 3.4)
sl or soy sauce fo .
dishiss in the fable  Sometimes 69 (27.2) 16 (20.0) 45(317) 130 (27.3)
— Never 170 (66.9) 58 (72.5) 1 (64.1) 319 (7.0}
Like 48 (18.9) 12 (15.0) 30 (21.1) 90 (18.9)
P’f:f'fgicsﬁ ofthe  pigtike 101 (39.8) 32 (40.0) 56 (39.4) 189 (39.7)
Usual 105 (41.3) 34 (45.0) 56 (39.4) 197 (41.4)
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(p < 0.001), B2 HG7F 7H A&, A vH(E51]
Th& HG7 7R B8-S & 4 UQoHp > 0.05, Table 2).
o= ulvte] FE F AAu|uHER0|gh o] Akt T
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ZAFAAEQ] AEHRL Table 3914 AAERAT &
ArEAES] 70% ol/de] skl 33] AAFE skar Qlof, 98
dE F007% - 992AM) 77.2%9 MRE FEld
(Ministry of Health & Welfare 1999). 7IUE AH=2x] ¢
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Ao gAYy A4 o|fE & AE disk
2 80] gla, wizto] gho] glejx, BGE Fao] =4,
AL Eol7] gsll A28tk Uit njgo] &
78S B3tk NG9 26.6%71 AARAIZI0] ‘iA 2 B3
A o)Ay ‘BwAA olgty uigsl] BGY 21.0%, HGY
23.1%°) ¥is & A%S BItHp > 0.05). HGE 3+
2RF 5 FASEA] o, AR Qe 8ol Zb2t ok 27%
208 F PRy 52 A0 (p>0.05), 98EE =
UATY - AdFALelM T2 30% o)V A% - AAEANY
N8 B2 40% ool S kA ¢, &A% Bt
2 et digst 2ol v AL Fx)o)th(Ministry
of Health & Welfare 1999; Ministry of Health &
Welfare 2000). =3t HG7F th& F ol vl #2le
o @o] sk A%E BT > 0.05), A & EF SF
g 71 go] Hske Aol et 53] 7= NG7Y,
AT ¢ 2 FAEL HGZ & F FHo o Yol
Hsh= Aol > 0.05). ZAMNERES] 80% ©]
Aol S/ AEE AAsty HE Ao® Ueht) 98d%
FUNATY - FYFANY &F 70%% A5 - AAEMe nE
gt #Akel oF 65% KTt of ZATUWIAPT 579 AE
AAs= vlgel § %1, HGZF A2l o AAsI T H=
o i’ vlgol b2 F Tl HE w2 BN
Hp > 0.05) Ministry of Health & Welfare 1999;
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Ministry of health & Welfare 2000). HGZ} W} & £ #
of Hla] B 224)1& t] AFsh= Ao ot (p > 0.05),
z8" S0 agelvt AL 2 Hrtshke Aot
(p > 0.05). o|RA& ¥4 18t AYus Hoizt) 64.5%
7F 25 22 EWS o 3 AFS Hriske g kg
A7E BoFtH(Yim 5 2000). ofH ZARE & o 24l
o] m¥YelEE AL U1 =il gt ARo) glojA
o) gk ARE & 7 lRlek 2EiA HG Fells &
Alo] mEPDE &3 = AR ARo] TFGYE =2
= Abgo] &7 g Ao AXT HGY Aurzel 2
Fdo] & F o vl vjzd 2 o7t €

ROo7 Alggrt

2) YEel

ZAF AR 90% olde] BHlE HA] ¢ Y Ao
Ueht, 989% Fuiddd - 993 oF 65% Ministry
of Health & Welfare 1999), Moon & Joung (1999) 9
AT o 79% KRR GHlE B F¢E AT UERA
g B4 3¥ES JYns FAE ddes # Yim
5(2000) 9] A= Hld X2 Jepth A F3kel
= 594 zolrt Qe Aoz vehdod, Fd4 F F
o] qlojA= HGZE T2 F o vls 3k 10719 =]
s =& Hlgo] #3tHp > 0.05).

ZAREALY] 51.5%7F & PRItk tigdted 984¥%
FNA7Y - JoEFALe] 68.4% (Ministry of Health & Wel-
fare 1999) Bl W1 204 38U JdnS Foixte]
37.4%1BtH= =3THYim 5 2000). MR FAR Rt
% HGY nlaslls v & 2ol7t 958 ¢ F Uk
T3 NG 55%, BGY 46.3%, HGS 41.4%7F €2 v}
Atk dfgsie] NG7F e 7 2ol w8 S5 stk
et Hl-go] & BTt

AA Z AR ok 65%, HGS oF 72%, BGS <F
75%, NG9 ok 53%7} 7212 2%5-5 sk A& o
= 9835 FA7 - GEFAY] 19% (Ministry of Health
and Welfare 1999) ¢} B4 ndY IRu S Fhojxg
38.7% (Yim 5 2000)2ct X o 71E3A 5 3
R 4 5 AUh 283 NG9 53%7F F 23] ol
5S¢ sh=d H)3l BGY HGE 60% ©lde] &5
3L AU, 5 A9 ¢ Fohn Ut Alge] NGY
37.8%, BG9] 26.3%, HGS] 27.9%% #A2oE Yeht NG
7t 55 2 she A= Jeigth HGZF 98 F 7o
Hla] JeEdo] vlwA £L2 RS AT el
olfrollA && 4 A& Folth(Table 4).
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Table 4. Smoking ond drinking habit and the frequency of regular exercise

Unit: N (%)
T Normal Borderline hypertensive Hypertensive Total
group group group

L Yes 27 ( 8.4) 7 ( 8.5 6 (8.5 40 ( 8.4)
Stnoking nabit

No 295 (91.6) 75 (91.5) 65 (91.8) 435 (91.6)

i ) <10 cigarettes 9 (34.6) 2 (33.3) 4 (66.7) 15 (39.5)

S’tj;\;“y'”g amount / 1019 cigarettes 1 (423) 2 (33.3) 2 (33.3) 15 (39.5)

> 20 cigareties 6 (23.1) 2 (33.3) 0(0.0 8 (21.1)

) . Yes 176 (55.0) 38 (46.3) 29 (41.4) 243 (51.5)
Drinking hakbit

No 144 (45.0) 44 (53.7) 41 (58.6) 229 (48.5)

Almost eweryday 9( 54 6 016.7) 2069 17( 7.3

. 2 -3 times / week 48 (28.6) 10 (27.8) 9 (31.0) 67 (28.8)

Drnking frequency .

1 — 4 times / month 85 (50.6) 15 (41.7) 15 (51.7) 115 (49.4)

| — 4 times / year 26 (15.5) 5039 3003 34 (14.6)

Not at all 119 (37.8) 20 (25.3) 19 (27.9) 158 (34.2)

Reular exercise habit <1 f'me er week 29 ( 9.2) 10 (12.7) 7 (10.3) 46 (10.0)

and frequency 2 times per week 26 ( 8.3) 3(38) 5(7.4) 34 (7.4

>3 t'mes per week 141 (44.8) 46 (58.2) 37 (54.4) 224 (48.5)

e e et e

Table 5. Mean daily intakes of nutrients, RRDA Ca/P ratio and Composition ratio of Carbohydrate : Protein : Fat energy
Unit : Mean + SD

e e et -

Energy 17183 + 532.2 1661.8 = 485.7 17270 £ 566.8 1711.4 + 5348
___iRDA 853 + 259 826 + 237 870 + 27.1 85.4 * 259
Fotoin 634 + 242 60.6 + 199 668 t 299 641 = 265
___RDA Ma = 457 1044 + 35.1 1150 + 510 M3 =+ 458
__fal 334 + 195 297 169 324 t 206 324 + 194
___ Carhohydrate 2758 + 927 260 + 788 2740 + 872 2735 + 887
Co' 4654 + 2289° 4559 +220.4° 556.4 t 321.0° 4910 + 2616
___“IRDA" 665 + 327° 651 + 31.5° 795 t 459° 700 + 374
F - 9234 * 3560 8937 + 3158 1008.1 + 468.1 9438 + 3887
___"IRDA_ 1319 = 509 1277 + 45.1 1440 £ 669 1348 + 555
e 122 + 58 N2 + 51 18 t 57 19 & 56
___%RDA 894 + 461 87.7 + 438 947 £ 47.8 909 * 462
s 24252 + 10340 2798 + 842.4 2491.4 10368 2420.4 = 1005.5
Vita 3640 + 5139 3451 + 3259 3496 + 569.5 3565 + 504.5
___"RDA 520 + 734 93 £ 466 99 + 8.4 509 + 721
T 1.+ 04 10 £ 04 10 + 04 10 + 04
__RDA 103 + 438 922 + 390 1006 + 427 1005 = 428
Vit Y 10 £ 04 11 £ 05 11+ 05
__ROA 852 + 359 835 + 359 902 + 42.4 868 + 380
Nigcin 160 = 68 153 + 7.1 158 t+ 73 158 + 70
___RDA 1192 = 509 1136 + 530 1178 £ 542 N79 + 522
it 1016 = 715 924 + 575 97.4 + 557 985 *+ 648
___ “IRDA 1443 + 1022 1321 + 821 1392 £ 79.6 1407 + 926
___ Co/P Ratio 050+ 016 051 = 0.5 055+ 019 052+ 017
CiP R 668:155:17.7 673:161 1166 67.0:159 1 17.1 669 :157:17.3

TNT( san values are significantly different among groups by Duncan's multiple range test (»*: p<0.01)
Me:ans with the ofher letter in the some row are significantly different
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4. AoIMHAE

ZAYA) sk AE AF RO NE AN F¥E
S B 208 = QAL e AHFHY]
&3 ndg EREE A Cast Vit. AE AL
Fokie] ARl B HFHBEE 75% o= FAL
WAAEL FY4E vnd HAs] dHst Uk
Seo (1999) 2] A7l A& H#H7F o 1Y T4
7VsAdel woha e, ol ATFelME 28l8 NG7t
A A7 FdEd e > 0.05) ol Al F EF ovA|
of gt AAe] AdF vl gol 20% <lHE FHrketA] %]
Fo), HG 5 g+ o] A&53E i3S 7H4
o] 7] wWFQl RezE AAZ Cadl AF¥EL HG7F
o2 F ol vlE £33 (p < 0.01), Cas} P2 4w &
2] d]= HG7} BGEUE BG7F NGHETE &2t Table 5).

old Aete] JFIENE Frkeket oM dedt B
oz 1w BAE AEs olaE 5 gloy, i
Ao FEAARE yeshe o] B guile Hrb}
g 4 A2Z2(Kim & You 1993) =91 JaukdAaakz}
o] o] A4HE&(%RDA) ol tist A IAES] BXE A
Hwgke} 1 A3} Protein, Ca, P, Fe, Vit. A, Vit. By,
Niacin, Vit. CollAl 50% o1’de] ZAMNEA7E 75% vivt
o|AY 125% 2FHE AFHA7t obde & 7+ Uk Ca
o} Vit. A7} 1 X E Ho} Hlnd FE53 FEAUS, P7t
A FolHE 9¥4aYdS ¢ T Utk 98dE IRl
7} - gokzAte} vlms] HokE W Vit. AS] AS- 75% v
ke A3k vl8o] w3, 125% ol ® 75%~125%%
AFHshe Bl&S Rol FA% - FURALIMED Vit. A
o] A3 o] £%E ¢ 4 A HMinistry of Health &
Welfare 1999). Ca2 ZWtHo=z REJIFAT HG7}F

75~125% B} 125% 27 Yool e F 7ol vls)
o 92 vlgo] 9o auel Ca A7 U e ¢
AATHp < 0.01). ¥ P} Vit. C= Aukao g 2 A3
31 = YA E B3] HGZF O 5 FEU A8k
iy 8] Zapair A3 sh= FEo|Utkp > 0.05, Table 6)

gk Ao dFAdF e A3 ABBAE 1Esko
FFE FIAFE W 8 FUAER FHFATIA Lot
B7] 93 gokid= (Nutrient density, ND = 1 4%
2 AAEel g A3 29 ul/elvz] AR gt A
o] u)) & Atste] vlmsisich d¥4 WErt 1Rg &
o 2 gokai= @l ulE] Bol ARt dE Aelch
(Jang 5 1998). 21 @ Protein, P, Vit. B;, Niacin, Vit.
C7t Al o 251X} #HA gl vls) 2] H3stn 9
S8 & 5 YUk EF Cad HGIF HE F Ty} ¥3
S} p > 0.05), P, Fe, Vit. By, Niacin, Vit. C¥ NG7} ot
2 % 7R} 51 > 0.05), E3] Vit. B, £A30
2 F9J3HA NG7t #3ttHp < 0.05, Table 7).

[e]

8
AFulE Faka, AAke] ZRkARl AS YEhiE 2]
TAYAFBE FettJang § 2001). HA ¢
A 8] (Nutrient adequacy ratio, NAR = tiikzke] 1
QoA AHH/EA %2y AFF 1S 1 YXE
ARl o] & Ao 12 7S 73 9 4 9%
29 NARS Hd§ H & Q458 (Mean adequacy ra-
tio, MAR = /7] %40 dIHYR &/9%Le] 4)
£ Faigick 1 A3 Cadt Vit. AS AF Umr] ok
9] NAR2 Al 7 B5F 0.75 ool 1, Cagl NARS HG
7h o F EY FS A2 vt es(p < 0.05), Pro-
tein, Niacin& NG7} & F TRt F& Z3do|qdt

Table 6. Distribution of study subjects by the nutrient intake as % of RDA

Unit: N(%)
75% > %eRDA 75% < %RDA < 125% 125% < %RDA
NG BG HG Total NG BG HG Total NG BG HG Total

Energy | 94 (37.0) 29(358) 49 (34.3) 172 (36.0) (144 (56.7) 49 (40.5) 83(580) 276 (57.7) [ 16( 63y 3(37) N(77) D(63I
Protein 51 (20.) 17(210) 33(2R.1) 101(21.1) 129 (50.8) 42 (51.9) 57 (39.9) 228(47.7) | 74(8.1) 22(272) 53(37.1) 149 (312
Ca™  [163(642) 56(69.1) 73(51.1) 292(61.1)] 76 (299) 19(235) 48(336) 143(299) | 15(59) (74 22054 43(90)
P 25(98 8(99 13(91) 46(9.6){108(425 34(420) 351(357) 193 (404) (121 (47.6) 39(482) 79 (552) 239 (500)
Fe 108 (42.5) 31(383) 54(37.8) 193(404) |109 (429) 39 (482) 54(378) 202(423)| 37 (146) 11 (136) 35(245 83(17.4)
VitA 206 (81.1) 65(80.3) 123(860) 394(824)| 31(122) 11(13.6) 14( 98 56NN [17(67) 5062 6(42 B(59
Vit B 66(260) 23(284) 37(259) 126(26.4) [130(51.2) 48(59.3) 81 (56.4) 259 (54.2) | 58 (228) 10(124) 25(17.5 93(19.5
Vit B 118 (46.5) 34 (420) 57 (39.9) 209 (437) |103 (40.6) 40 (49.4) 63(44.1) 206 (43.1) [ 33(130) 7(86) 23(161) &3(132)
Niacin 44(17.3) 17(210) 29 (203) 90(188) |110(433) 39(482) 58(40.6) 207 (433) |100 (39.4) 25(309) 56(39.2) 181 (379
vitC &3(248) 23(284) 32(224) 118(247) | 70(27.6) 21(259) 39(27.3) 130(27.2) 121 (47.6) 37 (457) 72(50.4) 230(48.1)

1) Significantly different among groups by x -test (x»: p<0.01 x*=14.792)
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Unit: Mean * SD

Nt e e e s

Normal group Borderline hypertensive Hypertensive group Total
- (N = 254) group (N=281) (N =:143) (N=478)
Protein 1.13 £ 0.24 1.13 £ 0.20 1.09 +0.20 1.12 + 0.22
Coa 0.79 £ 0.31 0.79 £ 0.31 085 +0.32 0.81 £ 0.3}
P 1.22 £ 0.29 1.20 't 0.24 1.19 £ 0.24 1.21 £ 0.27
Fes 0.98 + 0.27 0.97 :£ 0.28 0.95 £ 0.25 0.97 £ 0.27
V1A 0.53 £0.37 0.56 t 0.39 0.50 t 0.32 0.53 £ 0.36
wi B 1.09 £ 0.21° 1.03 + 0.20° 1.05 + 0.16™ 1.07 + 0.20
Wit Bz 098 £0.25 0.97 £0.24 0.96 +£0.24 0.97 £0.25
Niacin 1.16 £0.32 1.11 £0.24 1.0 £ 0.25 1.13 £ 0.29
Vit C 1.12 £ 0.45 1.09 £0.35 1.11 £0.40 1.11 £ 0.42

1) Sigiiiicantly «different among groups (7 p <0.05)

Means with the other letter in the same row are significantly different

Table 8. Mean NAR (Nutrient Adequacy Ratio) and MAR (Mean Adequacy Ratio) of study subjects

e

Unit: Mean = SD

- ——— e

Normal groyp Borderline hypertensive Hypertensive group Total
) (N = 2%4) group (N=81) (N:-143) (N:= 478)
Enve:regy 081 £n.1¢9 0.80 £0.18 0.82 £0.19 0.81 £ 0.19
Protein 0.8% = n.17 0.88 £ 0.18 0.87 £0.18 0.88 = 0.18
co™ 053 £0.25% 0.61 £ 0.23° 0.69  0.67° 0.64 £ 0.26
B 094 £0.13 093 +£0.15 094 £0.14 0.94 + 0.14
Fix 0.77 £0.22 0.77 £0.23 0.78 £ 0.24 0.77 £ 0.23
Vit A 0.42 0.0 0.44 £ 0.30 0.41 £0.28 0.42 + 0.30
Vit B 0.85 £1.18 0.82 £ 0.21 085 £ 0.19 0.85 + 0.19
Vit B. 0.77 £10.21 0.77 £0.22 0.78 + 0.23 0.77 £ 0.22
Niacin 0.90 £ 0.7 0.88 + 0.20 088 +0.19 0.89 +0.18
— VII_E_._“’ 0-85 .23 0.85 +0.24 0.87 £0.22 0.86 +0.23
MAR 0.77 = 0.14 0.79 £ 017 079 £ 0.7 0.78 £ 0.16

17 Sigiific antly different among grougs (= p <0.08)

Me:ans with the other letter in he same row are significantly different

MAR A #2523 2oz} i) W) ZA 3Rk
Hito] 0.785% VERL 8w ki $ HolUrH(Table 8).

AR JENAZY 2 F AF2HSS HGY
1077.2 g, B37F 1061.7 g, NG7#F 1040.1 g2 HG7} o
4 3 vle] A wol AR A By, o
= Moon & Joung (1999) & oA ndYFo] A A
4 n¥YTo AT RT & AFAF o] B AT
Al A5 - AAIBA oM Hakgo) pEYERT %
A H3Ee] e Ants v okke =1 9ok (Mini-
stry of Health & Welfare 2000). ¥+% 9 7 A&, Wi
411 5ol NG7H o 5 o]l 6] Zo] YHsh= A%
o|% 1, 55k WAR, oJUlF, $8F 2 1 AF, e
2353 HGY ok F 2ol rla) @o)] Ak Aol
tHTable 9).

5714 +2 AEZ(FHE, SHT SASE AL, )
ait) 8] Ao o] i H4E Hojsle] AEFS 9

g AAPol A (DDS, Dietary diversity score)-& AHHE
27 ANF o= 3934, NG7} 3.9174, BG7} 3.99%4,
HG”} 394302 Jepton 11 BZoME= NGS 72.9%,
BGS| 75.3%, HGS] 72.4%7} 47 o143 oz Yeht}
Tl Apeli= ASIAINE BG7- ThE 5 Zofl HlE tokg
AETE AHehs e BAHp > 0.05, Table 10).
2t ek Brlelr) 8 =AM AEES A
(ol : An], F2 =3 99, FE2AE AN 71551 2
T SRR A% A5 AERSE A4
#og 22374 NGZF 22,7714, BG7F 22.6714], HG
7t 2137118 AR Aoz Yehgon gA74s
AHF oz 10.57F4% NG7} 10.77F4, BG7} 10.57}4),
HG7} 10.271A12 Jehidet. 019} Zo] AE7 449 24
TS ATEE W NG7 AAHE &0 thaksh) sl
BEOR, AT - FARA NN o] nEYTHLL AE
7HF7E B A7 I8 p > 0.05, Table 11) (Mi-
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nistry of Health & Welfare 2000).

5. BT g

ZFAN R 38 AKX 2] Hg Table 11 Al
A, BAEES] A4 AE Table 12904 #ASHH
o} 22jn FAEs vl w2 qdREY
EE Table 1314 AlAstAct

AA ZARRAALY) FEA] 3 (Fasting blood sugar)-2
102.6 mg/d12 38 89 Aol (Impaird Fasting Glucose,
IFG) ¢} M$19) 110~126 mg/dine} $&-& & F 33t
(American Diabetes Association, ADA 1997). 18¢}

BEgdze GO 38X d3d3ke] the 5 ol vla] =%
thp < 0.001). &= ~8lE(Total cholesterol)< 201.7
mg/dl2 A Ministry of Health and Welfare
2000). FEA 33 vl HGE FFalAE S
o] T} F Toj vldl EYHp < 0.001). °1Z32 Lee &
(1994) 2] Aol dds} FFe 2 Eo] FFTEH 1
gehrtol w2 27 YAk A¥E Bk E3k o
FolA] THAZO EZFAHBo] ThE T Zoj vl &
2 AL dA FoAHEo] 18Ul HEH To] U
= RIEY ABAE = AS Aol (Selby F 1990),

Table 9. Mean food intake of each food group by study subjects per person per day

Unit: g
Normal group Borderline hypertensive Hypertensive group Total
(N =254) group (N=281) (N =143) (N =478)
Cereals and grain products 283.5 £ 111.5 2748 + 892 271.5+£109.4 278.5 = 107 .4
Potatoes and Starches 33.3+£1293 20.7 = 70.4 39.1 % 1041 329 £ 1139
Sugars and Sweets 45+ 8.4 6.6+ 107 64 92 65+ 9.2
Beans and their products 260 £ 340 251+ 417 340 £ 545 282+ 425
Nuts and seeds 20+ 11.2 55+ 249 39+ 160 32+ 158
Vegetables 232.6 + 1471 253.6 + 169.3 2440 £ 129.6 239.6 + 1461
Mushrooms 32+ 138 24+ 121 42+ 166 34+ 144
Fruits 172.3 + 222.3 138.4 + 153.6 142.0 + 160.8 157.5 £ 1952
Meats and their products 51.1 £ 641 446 £ 622 509 = 78.9 499 = 68.5
Eggs 132+ 268 104+ 197 109 £ 222 121 + 244
Fishes and shell fishes 63.5+ 813 60.4 = 64.6 66.4 £ 921 638 = 821
Seaweeds 49 £ 111 4.7 + 10.6 73+ 200 56+ 143
Milk and dairy products 59.3 £107.8 81.5 £ 153.7 89.8 + 149.3 722 + 130.2
Oil and fats 60t 60 51x 5.1 51+ 51 56+ 5.4
Beverages and alcoholic drink 53.6 £137.3 105.1 £ 505.7 70.3 £ 293.0 67.3 £ 280.7
Seasonings 23.1 £ 190 203 £ 16.7 21.7 £ 183 222+ 184
Processed foodstuffs 58+ 240 27 £ 11.5 9.3+ 41.1 63+ 289
Others 02+ 1.8 00+ 0.0 04+ 35 03+ 23
Total 1040.1 + 398.6 1061.7 + 569.5 1077.2 = 460.7 1054.9 + 44%9.6
Table 10. Distribution of study subjects by the dietary diversity score
Unit: N(%)
Normal group Borderlinz l;lg/:):r’rensive Hypgerr;ir;sive Toial

2 6{24) 2025 2(1.4 10C2.1

3 63 (24.8) 18 (22.2) 37 (25.9) 118 (24.7)

4 133 (52.4) 40 (49.4) 72 (50.4) 245 (51.3)

5 52 (20.5) 21 (25.9) 32(22.4) 105 (22.0)

Mean + SD 391 £0.74 3.99 £ 077 394 +073 393 074

Table 11. Average number of foods and dishes consumed by study subjects per day

Unit: Mean =+ SD

Normal group Borderline hypertensive Hypertensive group Total
(N =254) group (N=281) (N=143) (N =478)
No. of foods 227 +73 226 £ 6.9 213+ 7.2 22372
No. of dishes 10.7 £ 3.5 10.5 = 3.4 10.2 = 3.4 10.5 + 3.4
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Table 12. Biochemical measurements of study subjects
Unit: Mean * SD(N)

e e —

Nomal group Borderline hypertensive Hypertensive Total
group group
Fardingg blood sugar 97.7 £21.7 101.9 = 270 111.7 £ 35.7 102.6 £ 28.1
angfd) (254)° @8n° (143)° (478)
Total ¢ holesterol 194.6 £ 37.3 197.4 = 34.2 213.2 £ 351 201.7 + 36.8
_ ang/d)*" (254)° (81" (143)° (478)
HL 529 £ 101 524+ 93 515+ 95 524+ 98
e mg/d) (241) a7n (135) (453)
Protein 7.5+ 03 74+ 0.4 76+ 04 7.5+ 04
Lgldn®t (253)° (8Nn° (142)° (476)
Albwumin 45+ 0.2 45+ 0.2 46+ 0.2 45+ 02
vgfdn™ (253)° 81n° (142)° (476)
GOT 250 + 20.7 27.3+107 264+ 70 258 £16.2
HUM (254) (81) (143) (478)
GRT 22.4 £ 43.1 240 +18.8 240 £10.2 23.2 + 328
. Mum (254) @8n (143) (478)
Ht 132+ 14 131+ 1.2 138+ 1.3 134+ 1.4
T (252)° (81)° (143)° (476)
ALP 201.6 * 66.2 2150 % 64.4 228.5 + 67.1 211.8 £ 67.0
.y (244)° (78)*° (134)° (456)
Creefinine 08+ 0.1 08+ 0.2 08x 02 08+ 02
. mg/d” (249)° (80)*° (142)° (471)
1y Signiticantly ifferent among groups (#; p<0.05, *+: p<0.01, »#+; p<0.001)
Means with the other letter in the same row are significantly different
Table 13. Distribution of study subjects ky the biochemical laboratory value
Unit: N(%)
Normal| group Borderline hypertensive group Hypertensive group Total
Fafing blood A" 184( 72.4)™*? 51( 63.0) 73( 51.1) 308( 64.4)
— “?_”_'__ B 70( 7.6) 30( 37.0) 70( 49.0) 170( 35.6)
Yelof A 222( 87.4) 77( 95.1) 125( 87.4) 424( 88.7)
., holesteral B 320126 4 49 18( 12.6) 54(11.3)
M A 211( 87.8) 67( 87.0) 116( 85.9) 394( 87.0)
— B 30(12.5) 10 13.0) 19( 14.1) 59( 13.0)
Brctin A 249( 98.4)* 77( 95.1) 131( 92.3) 457( 96.0)
¥ 3
— i 8 40 1.8 4( 49 1( 7.8 120 4.0
. A 253(100.0) 81(100.0) 142(100.0) 476(100.0)
Alburin
e B o( 0.0 0( 0.0 o( 0.0 0( 00)
AP A 209 ( B5.7) 72( 92.3) 117( 87.3) 398( 87.3)
— B 35(14.3) 6 7.7 17¢ 127) 58( 12.7)
GOt A 242( 95.3)* 72( 88.9) 138( 96.5) 452( 94.6)
e B 120 4.7) 9(11.1) 5( 3.9 26( 5.4)
G A 244( 94.1) 76( 93.8) 137( 95.8) 457( 95.6)
e B we 3.9 5( 6.2) 6( 4.2 ZI( 4.4)
Creatine A 243( 97.6) 77( 96.3) 139( 97.9) 459( 97.5)
o B 80 2.4) 3(_38) 3 21 12(_2.5)
Hiy A 223( 88.5) 70( 86.4) 136( 95.1) 429( 90.1)
B 29(11.5) 11( 13.8) 70 49) 47( 9.9

1) Az Nomal range, B: Abnormal range

2) Significantly different among groups by x “test (++: p<0.001, z? = 18.362)
J) Significantly different among groups by x -test (+: p<0.05, x?=9.250)

4) Significantly different among groups by x *test (x: p<0.05, x? = 6.368)
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gk HDL~C9) 79 Axl) didzke] Ho] 52.4 me/dl=
Aagon AR fo3Ae AT NG7Y
the £ o) vl3) Edth Proteind HGT| 7.6 g/dlZ
e 5 ol vlsl 2 Ae & 5 e (p < 0.001),
AlbuminE HG7} 4.6 g/dIZ ©& F ol vl8] ot
(p <0.01). % Albumink 8% ZFd|AH &Y vlxrA]
2 9 79 BaeA ggda A8g Btk ok (Kuller
1991; Pirkle 1985; Hu 1992). GOTE $A1322 §9
A AR NG7F 78 w#3k3, GPT %A NG7} 7}
A e 78 o £ QI Hbe} ALP, Creatinine HG
7} 7P} 58 AE < 7 UM < 0.05). A3t AAE
5o A4 v Helol E EXE ASEYS W F
Al @22 HGZ7t v F R v[3d d ol &3 1]
go] o Ichp < 0.001, x2 = 18.362). = HDL-C$}
Proteink TAXSE {2l kAT HGY) 884t
el &8t ulgo] o @8ithp > 0.05).

o|Ao = Hol HGZ} th& F woll vl3l 384 83, &
ZYAHE, Protein, Albumin, Hb, ALP, Creatinine’} &
2 R0z yERd vhH (p < 0.05), HDL-C, GOT, GPT&
NG7} &2 F #E0 & F3UES € 5 Usith

of Ol M
Q9 o H2

£ dTfoiME Mg AETF AY FU F AET 2
E YaF 478H (AT 2547, AN 1EYE 811,
THIE 143W) S AR slo] AAAS AL AEH
2 AGEH A} AojdFde, AsEtE HAE s
gtk WHO 7150l wet A2, 2A4 ndde, 28t
To2 BR3P Al T YuHy B4, oA, o

FQ Ael $9] ol wimEoZHN, 7 T8 QYT

A 712ARE ATt 2 ATFE AAE.
T AHRE gokshd o 2

1) AAAZ A4} A% BMI= HG7} BGRE} BG7F NG
Ho} 528 o4 4 A2 (p < 0.001), HGZ} th& F 7K.
o A4S o FAn, HAFT e o g s &
AATHp > 0.05). WHR %A HG7} BGEEH BG7} NGE.
o 522 ¢ 4 AUTHp < 0.001). WHRE A eH(E
Fuleh, stAb|ge 2 Vel s W HGZ e F 2R
o) 748 Am, AgApulele] g BE8E o ATk

2) AT 4E5TE AR Ay, ARPIRES
Aoz 3T 33 AALE 3, 7]UE AR gt
NG7t & F FHT} AARAZo] EFE% 3¢S B3

F

o

R %

, HG7F T 5 245 811 o vl go] e F FHG
2 ZAgoIRTHp > 0.05). 183 HGZ o F #ro
S48 o AEshtp > 0.05), 2D 2o Ao}
& 2 A7k 28 ¢ $ Ak p > 0.05).
ZAFEAEE] 90% olde] BullE x| 21 AT F
Az} FolMs HGZ T F ol vls) Fdzo] A}t
(P > 0.05). ZAMIAALY 51.5%7F 252 shal U,
NG7} 9& F FEtk $5E5 oty digd ujgo] &g
o} FARIAES A A o2 (oF 65%) TR £5-2
3t e, NG7F O F FEb= £58 9 3= 3
< & F AP > 0.05).

3) Aol A E ZAFNIAELS Cast Vit
AE AT UtiR] JRALEL vl H-s] st Q)
At Cadl A#+= HGZL the F 2R J-3 Aol
i, Vit. A= HGZ U8 F THU 2Es1A dfsh= 4
38 13t} Protein, P, Vit. B;, Niacin, Vit. Ci= Qgko]]
H3] go] AF3n IS & F AT HGP) vE F
ol v)3) &5 F AFdFFo| o Bkor} DDSE 4
&2 2xpdeld S BGZF 7P 9kt S AETEIee &
271352 AAle] oS AHE A7 NG7F A &
o] oFstA she Agoldrh

4) A3srA Aee 35A 893, FF82HE, Protein,
Albumin, Hb, ALP, Creatinine2 HG7} ©+& & #5t}
& A& ¢4 4 %13, HDL-C, GOT, GPT+ NG7F ¢
2 F 2o vj8l & A& & 5 Uik

olide] AANE FEa B w, o|Hol N B
ATFoX 9} o] THIFHG) o] BAA THLEBG) o)
U A NG o) vls e volzh 228, BMIS) B
o] ¥5-2, BMIol &3t vivtE ¥ ol mpHFol} vlgk
o] i B3-&, WHR H7to] £3, AATs B8-S & <
AMTE T3 sl AARX e wkE Az HGrF ok
T 2ol v]s] HDL-CE A% e & AU &4
3 & g Ao Aol MEFHE 238]8 NG7t
Al AL HofAn 5L F 3= AL ¢ F A
R, HoldFAdeE dAFHoR FFEH ot 4k o
¥ 9ol HGZF B3& & & A%lth 8 FAlME
ZAN GRS 18 Xl i ¢ 5 gl 1Y
ZHG) FolEs AAo) 1EURE L1 = AR} 72
T ARl 7 Q& RO oA ZA71AA Agd ¢
AEsEe] 29 AAASZSG B3 AAzE 2
ATAMAY Tl ThE F TR AN 79
oz AL T FX & At veloy g3 9 4
52 olske Hie] S =3 S-S & ANTh

Hr

e
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