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ABSTRACT

This study was conducted to observe the relationship between diet and blood pressure for
Korean(kangwha) and Nepali adolescents.

542 middle school students in Korea and 159 students in Nepal in the same age(14 — 15yr)
group were investigated as the study subjects. Data for blood pressure as well as weight and
diet were collected for the analysis. Multiple regression analysis was employed to identify the
influencing factors among the variables considered.

As the results, the mean body weight of boys and girls in Kangwha was 54.5kg, 50.6kg
which was 17kg and 10kg heavier than the weight of the Nepal students.

Dietary survey result showed that there was no big difference in energy intake in Kangwha
and Nepal students. Mean energy intake of Kangwha boys was 2,848kcal and that of Nepal
boys was 2,720kcal. The similar result showed in the case of girls in Kangwha and Nepal.

However, Nepal subjects showed significantly lower intake in other nutrients than that of
Kangwha subjects whose consumption level was close to the Korean Recommended Dietary
Allowances.

The result of multiple regression analysis showed that weight was the greatest influencing
factor on blood pressure both in Kangwha and in Nepal subjects.

Nevertheless, after controlling the weight factor, there were associations observed between
diet and blood pressure. And the relatonship was stronger in case of Nepal than in Kangwha.
(Korean J Community Nutrition 2(2) - 151~158, 1997)

KEY WORDS : blood pressure - diet - adolescent.

N B

T 3093 FAT A LA vl Eo] YL A
stot B9 PFos Hit o] AU,

TIAIK} : S 136-T14 A Al A5 934F 23-1
3 02) 940-4463, H2) 02) 940-4460

HE 74 Aol TAEPY Ao g WA
st HERA Ag hed nEske Sevet 4
el F 10~15%9 FH &S ez doj(el B
1993) 583 AZEAZ Q4= 2 ok L 4
wo] BhtRE 40 o) ol MAM T} 71 e A¥H
Ag HEF ARA 59 298 AUt F2 gk
(Cambiens 1985 : Kannel 1974). 281} d2 n¥<

- 151 -



152 - g, vl Aavde] dsta AelAl A

o] HlZ R AlFEH: AFHIE(Lauer 1984 :
Maurice 1986 : Ondo 1976  Suh 1994)°] #3E=[HA
AJQ17] Watop)i} Aopr] 9 HAIT|RE 270
840l BtE a glnh, feluetl M E Zob nE st
et BAlo] Zobm oyt R A
1994 : Aol - Y7 1994 =AY 1985 FAAY
1968)E°] EAF ol w3tEl TR A Apgolrt.
e Q1 vo], ol wel debA]7] il B
Aty nd g FeeA TRsE ol 4
9] AL 427] ¥ 140mmHgeld, ol¢7] 4 90
mmHge4& ndge s oot 1993). 2
gt vl Al elA] EES JNO I 2 51M (Joint
National Committee on Detection 1984)ell <J&pd
7] el FAglel o) Eto] 85~8ImmHg7HA
& =2 A high normal), 90mmHge] 3%l 495
Hetoz FHo)star 90~104dmmHgE 2% (mild) »&8
gt 105~114mmHgE 3 =(moderate) 28, 115
mmHgol 4% % (severe) 18O F-HatAct
gold) vla) o] ghgo] Vru mEe] YtFAe] vEt
7] Mol Aolmaigre zigtk Wutol)a} 3o za} BB
gl Adeolth(Laver 1984). vl=al G=tellA] AAIt
Task Force Report(Blumenthal, Epps 1987)9] &
obd mHQH Aekr1Fel 2J&hH 90th percentile 1%
ol ‘#e HAHhigh normal)’, 95th percentile ©|%
olH "nESF o2 Folsilrt.
ggtel A2 27 hemodynamicsell 93 vl A=
3t £49) F#A 9] resistance, blood volumes] 57}
e cardiac outpute] ZVF 5o gwi led
(Kilcoyne 1974 : Mujais 1982), ©]% o= & 8<19]
2t F3o] Aol mEdo T W ¢ ik ol
g BHFEE oplshe 89 #4F 2<(biological
factor) ol9dl= B& #7221 (environmental fac-
tor) = A AAdgST FA, 2, VT st
ess, £ERE Go| Aol A  Jn(HL7 1994
Anderson 1984), &3 890%F Aol 2 °]HX4
7ol AAeAT} M2 AgutslA A8 £ S
olt},
23 Bl AASA 3 AYh HHFTE B o]
e %91 A9HA #Ael| zhol 7t Qi S vl F
o] dqidislel AolA gl el dobrazt
ghc}. eluietst vl AadEse] dstd S A
=800 77 vE £ e, ulEa 2ol kst

L

o
4%
3

.rr.?L—[nm,

yil

52 AL 7 ArEErt WolAw BAvjdes
AW A ] %ol ZylEz, oofubat FAe] HAo]
Z74g)o] F71ek Ado] Ao resistanced EO|T
o] dtitsor AyHHTen-State Nutrition Su-
rvey Report 1-V 1972)& ©|24 "¢t d5a0E %
1 gtk whd ol WlE AAUEL g Aaddt viw
alod Buj AlolA] n¥st AP AR YEAZE, BEIA
Wk 57 Hom g o] F a4} gl FEdE 4
o7 % groupite] Aol f1E Fk dvke M
HE# Hux g

89 AEE 323 £ AdAE B8l e 2
A} et

AR A7 g7l F=m ALHED
Zol Ao Aol & Tt

4. 0159 GYi HHAFES Heteta, 53] ¥
st Ajo1y f@lage] HHA5ES GoHinth

A, Helglat Fagl F oz edl F Q194
A3 a8 T 4719 el S R ﬁ?lL
o] LA E I

vz Aad

7YY

T

T @ A% AVE s 2see
3813 54299 (et 2597 o 8kl 2837
199451 109 20458 109 279 Atold
tda, WiZe] A9 e Fetw 38 Este E
W s 1599 (et 1247, 38k 35m) & ddes
1995 19 254, 269 FL(FH)A A A8
ZAPZA] ] vt 7|2 10TH R Wit vk o
e 10Celd 2otz whem | & 3000~3600mel
Ax AFsn Y Y2UES gtes ARG
Aol dH A F B4 SHA A& Sl
Z&F AL v EHAbE B A Al sl

2. A7 B I7EY

) A8
AT At el et AAAZ, ol H A
AN, e $57) ") ofgy] Egte 23
3195, AAAE R o E A2 S A
ol fF zARe A B AFA4F R =R (food frequ-
gaksirt.

R re

o o fr —

L=

e o>“ ofN

k1A
o=z
al,

O

ency method) & ©]



2) AR

(D AF R LA

A FE 9] A5 100gelde]
A A3t1 beam balance scale(Continental scale co-
rp. Chicago, T, USA)& AHE-3t S48kt ey
WZe] 29 spring scaled AHE3SI] kg2 S8}
et

ke AN AAA H3E A wedsing AT
AAES e AR 108018 A E FHe A & &

EF LR

LN - =] [e]
= REE Y 28

A (standard mercury manometer) &
AHgate] STt 4257 Y2 Korotkoff sound
phase 122 &1, o]¢7] L Korotkoff sound
phase IV & V= sldon] diita}l 1W% 290 db=
A& At Faghs didate] o hFaigict

ZAAZY) 23 oA Haslely| 8 &4 d8Y
199] Z2ARle] BE ddAE S48

(2) 2ol 43 =4

E Aol o] &8 2oliF FAPEE AFAAFAN Y
(food frequency method)ell e A} 2471714
o2 AYng 3t

Aol dF AR &L 5o A5 AELHEH
AT Z2APEE 199Dl zAEHE arele
100Th 4 &4 F& T 21074 A F o8 FAHUT
vjzte] A4 ApARANE S8 vehd 907kx19] AR
E7b Ee AEoR FAHA B F Y B
5 A 6719 3te 2Tt

Ak ki BAE 913 M ERIRY] PEE A EAHR
(FFLoiAase 19916 vehd 14267141¢9] 2
o2y x|, i oy A A Aia T

il

5
g, BV UEE, ZHERA, dEls, dE A2
Folglth. AU o] 9lo) APt BN L A3 71
ARRE T8 A Fe AP A E(]FA 1995)
& ol g3tgith, 1ute] ohulicite] V| RAl R R AEA
FECsEGPNAATF 1991)9] 251714 A FEAA
2% o|&siairt.
AR 19 AFFE 7F A Fed HFHNE 18] 44
FE F o AEHAG. 4 Jdas It
SRR ARAAE FHsl) Hste] BE ddhe] ¥
e JYLE U R 23T R(ZE 28T

VA AR 2 vhe AF S & ol &3igitt

I
o
T
=l

{ r_‘m

>

HEA - ubg e Al - 153

(3) A AR 9] BARAAE

Goh 2 AAASH 9 Y] St ABAE ¢
ol % gte] Wiglo] 7MY W Y mjAE Ao
9% FHohll7] 95l FEUSFE Gt 2 AAASH
o} GAAE bzt EYESR g thEEAEA (multi-
ple regression analysis)& dAletdx, A7
TFEo| AN F 8R0S BAT F g A& 4ol &
& 487 sl ANOVA test$} Duncun's test®
AAEd et

o

bt FL i SN L

1. AA0YAS Qigs BN N AARE

S U FA19 W Aade] AR e e
154), vl 144Gy, Hadse 238 duud
e 32 A5} 1549 JEE e v, v
& 12~164 2A WA FE=o] it ol vZe
FAE Wl RAo] 2 Qs #ghto| 7t HEekA AAAA
¥3 HEhEo] Bl Fo R Atgdrt

BaAEe fEvEe] A9 3y A7t 54.5kg, 50.
6kgolar, Mo} A% W 247} 37.4kg, 40.5kg2 2
13~15M9] @59l EFEA(A57FFE3 1995) (47
50kg, o7t 48kg) el Wlwal Buf ZE Py Aode
g TR R Hohovt viBe A9 gE #FA |
B A $50|AvH(Table 1), #& d¥%9 a5 A
238 didez ¢ g AF2TH(HAD 1968
Faoddets) 19958 A EY ARt Wate] A%
ol ¥ & AoR nauHx e, dao Af= e
Aol goko} wide] ¢ o8HAlo] &okth, ojeiet 4
= B AREY A S FAEY w&e] 7137} A
97) mo w&E T e vay FRe &S
Aol &atez vige A oty Jag vgslA|
%3}= biased sample©]”] HE.2 AlRETL

SelvEl Y ALdEe 57199 - ojev 18]
Ba-e el e 115 7mmHg, 72.4mmHgel 3, o
gL 118.2mmHg, 75.9mmHgelc}t, vha v
Bade] ¢ Fad 103.6mmHg, 69.0mmHg, 4%
A 104.0mmHg, 69.8mmHg® 32l Aide] AR
o Ao Vet Table 1). o] 23E A% - ¢
20(1993), 81 E(1991)9 AFAIHFIH7 ¥
106mmHg, ol $718<} 69mmHg) ok Wl sl Euf 733}
i AL olf AFAART A B vERLL.



154 - &=, g e b3t AolA H

U il A s YL o8 d7dAs Hsd £
ol

%71 & ole7] E¢f BTN Zdatet WLzt &
o|# apol7h Ao, AFH v 2 Ak JA F
Aezte] ggA# o] Aol 2 A Hlo| & nefsfof
g oo

2. AFGY 272 YYL YFLE

A gte) HolHAZAA e 19 B 2
%2 42122 Table 200 vhehdt whs} 2ol AAAE
ale] A% dq 72k 2847 Skeal$t 2610.1kcal 24
o AT B2 FT 25 YL RO HN
A% - 9FA1999), oIvl% 51999 AT v]w
8 2r ok we FROIoM, dA4nSeY Uy

Table 1. Mean weight and blood pressure for Kangwha and Nepal adolescents

Variables Male Significance Female Significance
Kangwha(n=259) Nepal(n=124) Kangwha(n=283) Nepal(n=35)

Age 15 13.9 15 13.8

Weight(kg) 54.5+10.0 374+ 7.8 ** 506+ 8.4 405x 7.2 fd

Systolic BP(mmHg) 115.7£10.0 103.6£13.0 *x 118.2+10.9 104.0£11.5 **

Diastolic BP(mmHg) 724+ 79 69.0+11.2 *x 759+ 7.5 69.8+10.5 N.S

Mean+S.D *p <0.01 N.S: non significance

Table 2. Mean macronutrient intake for the study subjects

Male Female
Nutrient Kangwha Nepal Significance Kangwha Nepal Significance
(n=259) (n=124) (n=283) (n=35)

Energy(kcal) 2847.5+1044.1 2720.6+370.3 *x 2610.1£1077.9 2838.6+351.5 **

Protein(g)

Total 100.6+ 47.8 74.0+ 18.0 b 929+ 48.2 81.1+ 152 >
Animal 491+ 314 74+ 6.1 444+ 316 78+ 45
Vegetable 515+ 193 66.7t 119 48.6+ 205 73.3+£ 107

CHO(g)

Total 4654+ 147.7 537.5+ 68.5 ** 436.0+ 157.6 555.2+ 63.6 **
Starch 380.4+ 107.6 5076+ 59.0 349.5+ 110.1 5259+ 57.6
Sugar 549+ 357 229+ 21.6 60.7+£ 443 227+ 179
Fiber 6.6+ 3.7 74+t 1.8 66+ 39 88+ 14

Fat(g)

Total 66.4+ 349 28.5+ 10.5 ** 570+ 33.8 31.0+ 8.1 *k
Animal 374+ 227 6.6+ 4.9 323+ 224 69+ 43
Vegetable 289+ 16.1 219+ 56 247+ 148 242+ 38
SFA 95+ 50 37+ 20 ** 9.7+ 5.0 424+ 23 **
MUFA 67+ 39 24+ 1.3 N.S 6.5+ 3.8 29+ 14 **
PUFA 51+ 2.7 1.9+ 1.1 N.S 46+ 2.7 26+ 1.3 **
P/S ratio 1.2+ 04 1.2+ 0.8 N.S 11+ 0.2 14+ 0.7 *x
Cholesterol(mg) 70.3+ 496 245+ 244 N.S 68.8+ 50.1 263+ 25.1 N.S

CPF ratio 65: 14 : 21 79:11:9 67 :14:20 79:11:10

Minerals
Iron{mg) 159+ 9.0 36.1+ 59 *x 147+ 9.1 39.1£ 56 **
Calcium(mg) 8529+ 681.7 3354+137.4 ** 838.9+ 109.1 415.5+127.3 **
Phosphorus(mg) 1254.2+ 681.7 1243.5+235.7 ** 1182.6+ 693.4 1357.0+205.3 **

**p < 0.01 CHO : Carbohydrate

SFA : Saturated fatty acid
PUFA : Polyunsaturated fatty acid

MUFA : Monounsaturated fatty acid
P/S ratio : PUFA/SFA ratio
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Table 3. Estimated coefficient of regression of mean blood pressure for the male school children

Dependent Selected Partial Regression Standard
variables variable R’ coefficient error P-Value
Kangwha
Systolic BP Weight 0.2010 0.5113 0.0637 0.0001
R*=0.2010
""" Diastolic BP  Weight 00173 04229 00579 00348
R*=0.0173
Nepal
Systolic BP Weight 0.2772 0.9000 0.1280 0.0001
R*=0.2953
Diastolic BP  Weight 0.0893 04494 01212 00003
R’=0.1991 Protein V 0.0469 0.1467 0.0599 0.0116
Energy 0.0255 - 0.0051 0.0021 0.0165
Protein A 0.0219 0.1887 0.0605 0.0170
Systolic BP : Systolic Blood Pressure Diastolic BP : Diastolic Blood Pressure
Protein A : Protein from animal source Protein V : Protein from vegetable source
Table 4. Estimated coefficient of regression of mean blood pressure for the female school children
Dependent Selected Partial Regression Standard P-Value
variables variable R’ coefficient error
Kangwha
Systolic BP Weight 0.0408 0.2600 0.1657 0.0006
R’=0.0571 MUFA 0.0164 -0.3655 0.0754 0.0282
""" Diastolic BP  Weight 00243 0.1696 0.0610 0.0086
R’=0.0691 Sugar 0.0102 -0.0595 0.0247 0.0860
Mg 0.0104 0.0359 0.0194 0.0820
MUFA 0.0073 -0.4591 0.2608 0.1444
K 0.0084 0.0036 0.0016 0.1158
Fe 0.0084 -0.2537 0.1605 0.1151
Nepal
Systolic BP Na/K 0.1114 ~34.0040 18.5386 0.0466

. Weight
Diastolic BP Na/K 0.0891 -41.2909

0.0770
R°=0.4418 MUFA 0.0921 -1.1101 0.0627
Sodium A 0.0746 0.0269 0.0828
Protein V 0.0834 -0.3152 0.0569
Fe 0.0573 0.4371 0.1020
Weight 0.0454 0.3433 0.1356
Systolic BP : Systolic Blood Pressure Fe : Iron
Diastolic BP : Diastolic Blood Pressure Na/K : Sodium/Potassium ratio
MUFA : Monounsaturated fatty acid Sodium A : Sodium from animal source
Mg : Magnessium Protein V : Protein from vegetalbe source

K : Potassium
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