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Macronutrient Intake and Blood Pressure of Adolescents in Rural Korea

Youngok Kim," Il Suh,** Chungmo Nam, Sukil Kim, Imsoo Park,*** Hong-Seok Ahn

Department of Food & Nutrition, Dongduck Women's University, Seoul, Korea
Department of Preventive Medicine,** Yonsei University, Seoul, Korea
Department of Food & Nutrition,*** Sungshin Women's University, Seoul, Korea

The effect of carbohydrates, fat and protein consumption on the blood pressure of adolescents
was investigated from the cross sectional data. The two major areas of inquiry were :

1) measuring the variation of blood pressure at various levels of macronutrient intake.

2) measuring the relative importance berween the factors of nutrient intake and physical
growth. A total of 726 students(341 boys and 385 girls) in the first grade of middie school in
Kangwha country were studied for their dietary consumption and physical growth as well as
blood pressure. Multiple regression analysis was used as the analytical method to identify the
relative importance between the factors. Besides the macronutrient consumption, other
nutrients such as vitamin and mineral intakes were included in the regression model. The
results showed a variation of blood pressure by macronutrient intake level was inconsistant both
in blood pressure and by gender. Systolic and diastolic blood pressure decreased with increasing
protein intake for girls(p <0.05). However, it was not observed in the case of boys. The systolic
blood pressure of boys showed a tendency to decrease with fatr intake increase, while their
diastolic blood pressure showed the opposite trend. Results of the regression analysis showed
that physical growth was a more influential factor than nutrition on blood pressure for both
sexes. This could imply that the dietary hypertension factors observed in adults mav not be
operative generally in a population with normotensive blood pressure during growth. Korean J
Community Nutrition 1(3) : 366~375, 1996

KEY WORDS : macronutrients intake - blood pressure - adolescents.
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Table 1. Blood pressure and anthropometric measurement
for the subjects, Kangwha, 1994

Variables Male(N=335} Female

108.7+9.6" 114 +10.3
694181 75 + 95

Systolic BP(mmHg)
Diastolic BP{mmHg)

Height(cm) 153.1+8.1 153 + 6.0
Weighttkg) 448+54 441+ 8.7
Arm circumference(cm) 23.2+29 232+ 28
Triceps skinfold thicknessicm) 11.3+58 162+ 6.7

1) Mean+SD
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Table 2. Intake of nuirients for the subjects, Kangwha,

8

1994

Nutrient Male(N=341) Female(N=385)
Energy(keal) 29987 + 1448.9(115" 2573.8 =+ 1326.9(112)
Protein

Total(g) 1020 £ 6200128) 874 + 553(135
SAA Total(img) 1119.0 £ 901.8 947.8 + 786.2
Try+Tyr(mg) 12149 1014.4
Carbohydrate

Nonfiber(g) 4997 + 2149 4400 X 2046
Fat

Total(g) 66.8 + 445 552 + 381
Cholesterolicm) 61.2 £ 596 552 + 525
PUFA(g) 37 &£ 28 3 22
SFA(g) 80 + 5.1 74 £ 46
MUFA(g) 47 £ 33 42 £ 29
P/¢ ratio 11+ 04 1+ 04
n-3 fatty acid(mg) 403 £ 245 385 £ 346

n-6 fatty acidimg) 3339 + 1075 3038 + 1079
n-3/n-6 ratio 012+ 006 013+ 0
Mineral

Sod um : Na(mg) 7878 + 8400 7532 + 8109
Potessum : Kimg) 18334 + 12635 1605.6 +1309.2
Calcium{mg) 813.9 + 496.7(102) 046+ 039
Magnesium{mg} 575 + 448 512 + 382
Iron : Fe(mg) 154 4+ 11.1( 86) 131 = 99(73)
Vitamin

Thiamin : B;(mg) 16 £ 1.0023) 13 £ 09013)
Riboflavin : B,img) 15 +  1.0004 13 £ 0994
Niacin(mg} 252 &+ 172148 222 =+ 155(148)
Ascorbic acid : Cimg) 807 £ 68.6(161) 703 + 55.3(141)
Tocopherol : E(mg) 28 £ 18 28 + 16

1) Mean - SD(% RDA)
SAA : Sulfur containing amino acids
Try+Tyr : Tryptophan+tyrosine
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Table 3. Blood pressure by protein, amino acid intake level,

ofn|:Abe] M7} S7MEE $57] 9 o] &
FEC A5He 498 Heolm glon, wite o

ASe ol 2e 712 v dAEte A3
FFo] Gl Az} olu| kel 3ol Ft
g2 ghashe AR Jehgth op|wat F Tyro-
sine® Tryptophan WétAel 44 437} &%
F:2719 olgh7] o] e3]E A7 ASE Aos vt

Bt dste 4215% 270l thet #5719k o]

Kangwha, 1994

Protein intake level Male(N=341) Female(N=385)
in percentile SBP DBP(IV) SBP DBP(IV)
Total Protein
<25 107.7+ 8.8" 67.7+7.8 1149+ 96 750+9.9
25 < X <75 108.0£10.3 68.7+£8.7 1139+11.1 75.8+9.5
75 1104+ 9.5 70.1£7.2 1130+ 9.7 739492
F-value 0.39 0.15 4.8 4.06
P-value 0.6785 0.8612 0.083 0.0179
NS NS s’ s
Tyrosine+Tryptophan
<25 107.0£ 9.3 68.7+£7.8 1146t 9.6 758+ 95
25 < X <75 108.8+10.2 68.81+8.5 113.9+109 75.2+£10.0
................. 275 10982 89 71674 11331100 740+ 85
F-value 0.60 0.12 5.76 3.80
P-value 0.5520 0.8982 0.0034 0.0232
NS NS s s
SBP : Systolic blood pressure DBP : Diastolic blood pressure
IV : Korotkoff sound phase IV NS : Not significant
S : Significant §*: P < 0.01 $":0.01 < p <0.05
Table 4. Blood pressure by carbohydrate intake level, Kangwha, 1994
Carbohydrate intake Male(N=341) Female(N=385)
level in percentile SBP DBP(IV) SBP DBP(1lV)
Nonfiber
<25 108.5+ 8.7" 69.3+7.4 112.5£10.1 74.2+9.6
25<X <75 108.5+10.4 69.3+£9.2 114.8+£10.7 755%+93
__________________ =75 o2t 96 695169 1144+ 98 755499
F-value 0.44 0.09 6.81 3.82
P-value 0.6462 09146 0.0012 0.0227
NS NS s s
Fiber
<5 1069+ 9.3 69.1+7.8 113.7+£10.4 744+8.7
25 < X 75 109.6+ 9.3 70.0%£8.2 114.8+£10.6 75699
__________________ Z75 . 0842106686183 1128+ 97 737489
F-value 2.09 1.00 5.44 4.18
P-value 0.1257 0.3687 0.0047 0.0227
NS NS s s

1) Mean+SD S$*:p <0.01 S°:0.01 <p <0.05



S EN !

471 Wkl Ao AgE Holw glo] ety B
olE ojnizite] o] &(Fkholm. Karppanen 1989
Havlik & 1990 : Tomoda & 1992)% %=+ 43}
g Hol 3ot

HA 4Hed 99h8dE Table 40 vehd uls}
2} 2 (nonfiber) e AHEol S7Hgol uba) et
AL 57] QT o|27] el A9 Walrt glont,
ot e] =:%7] 47t o] AU Slele S
Holom, sucrose AFHE Q13 s ol &(Ahven
1974 . Ahven 1980 : Preuss 1992) 7} 2x|gh= 438
Hodp:eh, d&del 43571 wet ghdet 38
vehdths o] #(Anderson 1983 . Anderson 1986
Vandongen & 1989)83 Yxsh=s 5115 Holx &
stort, M 4Fo| 25percentile vlwrd wf Hu}
Topercentile o[’ AH IS of FeAY F2718YE
Astne @Y 25 dste] thdhe AEE B
F1 9tk 28y 25percentile ©]4 75percentile
Tre g A e aFelM e 23l ol MiE F W
A VR AR4o] 9t dohisahe AR E A7
2] gsiet.

AW A3 #E d ghishks Table 5- 19 vehd
upel o] F Aol JAEn ute] Al FEA
o] 749 2&7] Estol 238 AHTE Sl uhgbAl
s AL o]gh7] "tllM e 1 W R vEelsd), o8
A& 457 @4t olgbr] Hgt 55 25percentile ©]
%} Thpercentile BIgF Alo]9) HAwe] ol M =

Table 5-1. Blood pressure by fat intake level, Kangwha, 1994
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afdhg o] Feloll= J3e T4 e Hoz vept dst
Aol 71 gichs sHdat ol gt AdE By Auat
Aagd EshHshs Table 6 - 20 Uelhd nlel 2ol
P/S Hlgd wter e AF0]go] wold 42 gglo] W
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Component intake Male(N=341) Female(N=385)
level in percentile SBP DBP(IV) SBP DBP(IV)
Total fat
<25 108.6+ 9.3 69.0+7.4 113.84+10.2 75.6+9.8
25 <X <75 108.8+10.3 69.6+9.1 115.0+£109 75.7+9.4
__________________ ZT3 0752 90 696472 1123293 733593
F-value 0.12 013 5.38 2.80
F-value 0.8880 0.8777 0.0050 0.0619
NS NS s? S
Cholesterol
<25 107.3+ 8.8 68.6+7.8 1146104 75.5+9.7
25 <X 75 108.9+10.2 70.1+83 114.1+10.5 74.7+95
__________________ 275 V0932 98 69082 M131%100 75395
F-value 2.83 3.20 3.53 1.47
P-value 0.0607 0.0420 0.0301 0.2323
5 s s NS

' Mean+SD $*:p <0.01 S$:0.01 <p <005 S :005<P<0.1
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Table 5-2. Blood pressure by fatty acid intake level, Kangwha, 1994

Fatty acid intake level Male(N=341) Female(N=385)
in percentile SBP DBP(IV) SBP DBP(IV)
Total fat acid
<25 107.1+ 8.6" 68.5+8.1 113.4+103 748+ 89
25 <X <75 109.2+10.3 70.1+8.5 11414105 745+ 99
__________________ 27 10904 97 69.3+72 _...11454101 768+ 95
F-value 2.65 1.19 4.84 4.22
P-value 0.0723 0.3054 0.0084 0.0145
s NS s° s
SFA
<25 107.6+ 9.3 68.6+8.4 11361104 752+ 9.8
25 <X <75 108.6+ 9.8 69.9+8.0 113.6+10.2 743+ 9.4
2D 1094+ 98 . ..695%+79 11524105 767+ 94
F-value 0.69 0.51 4.72 3.97
P-value 0.5010 0.6033 0.0094 0.0197
NS NS s s
MUPA(oleic acid)
<25 107.0+ 85 68.6+8.3 113.5+£10.0 75.0+ 9.0
25 <X <75 109.0+10.7 70.2+8.5 114.3+10.7 744+ 9.8
> 75 109.5+ 9.0 69.0+6.9 113.9+ 99 76.6+ 9.7
F-value 2.73 1.28 5.49 4.06
P-value 0.0664 0.2791 0.0045 0.0179
S NS s s°
PUFA
<25 1075+ 9.1 68.9+8.6 113.5+10.5 751+ 9.4
25 <X <75 108.9+10.3 69.3+8.2 114.4+10.3 754+ 9.7
__________________ >75 1089+ 9.2 702472 113.74+10.2 746+ 9.6
F-value 3.22 2.61 4.16 2.40
P-value 0.0413 0.0752 0.0162 0.0921
s 5 s 5
P/S ratio
<25 109.24 9.7 69.2+8.1 113.3+10.2 755+ 8.8
25 < X <75 107.8+ 9.5 69.4+8.2 1137+ 95 747+ 9.4
_________________ 275 V084 97 096479 1153120 7714104
F-value 1.81 1.75 3.37 3.16
P-value 0.1648 0.1761 0.0353 0.0435
NS NS s s°
n-3 fatty acid
<25 107.3+ 9.1 68.3+8.2 113.2+ 9.9 742+ 99
25 <X <75 1083+ 9.9 70.1+8.0 115.1+10.3 75.9+ 9.4
_________________ 273 e 1095290 69.8479 . 113.0+10.0 738+ .94 .
F-value 2.57 3.54 5.71 2.68
P-value . 0.0781 0.0302 0.0036 0.0695
s s s 5
n-3/n-6 ratio
<25 1079+ 9.8 68.9+8.0 1148+ 9.7 75.9+10.2
25 <X <75 1083+ 9.8 69.7+8.3 11404109 753+ 93
................. 27010951 91 . 69.81+7.9 11304100 738+ 90
F-value 2.11 1.92 3.34 3.24
P-value 0.1227 0.1479 0.0364 0.0401
NS NS s° s°

1) Mean=SD §:p <0.01 $°:0.01 <p <0.055:005<p<0.1
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Table 6. Estimated coefficient of regression of mean blood pressure for the subjects, Kangwha, 1994

Sex Deptfndent Sele;cted Regr§s§ion Standard P-value
variable variable coefficient error
Male SBP Weight 0.21 0.03 0.0001
n-fatty acid 434.93 116.36 0.0002
Protein -83.89 37.09 0.0245
Magnesium -131.20 63.40 0.0394
Thiamin 12227.21 5799.94 0.0359
Try+Tyr 7.76 4.54 0.0596
A+C+E -3.19 1.64
R=0.24
pep Weight 004 002 0059
R*=0.01
Female SBP Weight 0.15 0.03 0.0001
Sodium 4.35 1.89 0.0218
Iron ~1605.85 434.81 0.0003
A+C+E 2.98 1.36 0.0290
R=0.12
pep Weight 003 0.02 0.0001

Oleic acid 43.94 20.69 0.0344
Protein 59.41 28.72 0.393
Thiamin - 14683.84 5814.57 0.0120
R*=0.11

Try-+Tyr : Tryptophan+tyrosine
SBP : Systolic blood pressure

A+C-+E : Antioxidants(Vitamin A, C, E)
DBP : Diastolic blood pressure
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