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Association of Blood Pressure with Sodium and Potassium
intake for Adolescents
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Abstract

To investigate an effect of dietary sodium and potassium on blood pressure, 418 adolescents living in Kangwha
area were studied. Two measurements were taken on each blood pressure (diastolic, systolic} and the average of
the two readings was used in the analysis. Sodium and potassium intake were estimated by the determination of
those electrolytes in 24hr urine. Not only dietary factors but also physical growth factors such as weight, keight,
arm-circumference and skinfold-thickness were included in the stepwise multiple regression analysis to indentify
the relative importance between the factors. The variation of blood pressure both in systolic and diastolic in
both sexes was inconsistent with the levels of sodium and potassium intake. The results of muitiple regression
analysis showed that the physical growth were more influential than nutrient factor. It suggested that hyper-
tension risk factors observed form the adults, may not be identical with that of the growing aged population.
After control of the physical growth, there was no significant variation observed by the level of seditm and pota-
ssium intake on blood pressure. in summary, the results indicate that growth has been more influential than
dietary factor on blood pressure for growing aged population.

Key words : blood pressure, sodium, potsssium, hypertension
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Table 1. Blood pressure and anthropometric measurement of
the subjects, school children, Kangwha, 1394

Male (n=162)  Female(n=256)

Variables -
MeanxSD Mean+5D
Height (cm) 166.0+ 7.0 158.0% 5.2
Weight (kg) 54.5£10.0 50.6% 8.4
Systolic BP (mmHig) 115.7£10.0 118.2+10.9
Diastolic BP (mmHg) 724x 79 75.9+ 7.5*
Arm-circumference (cm) 249+ 3.1 247+ 2.7
Tricep skinfoldthicknessimm)  10.4% 4.8 183+ 6.0*

*p<<0.05
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Table 2. Average daily nutrient intake of school children by 24 hour recall method, Kangwha, 1994

Male (n=162} Female (n=256)
Nutrients : %HRDA - %ROA
Mean350D Mean 5D

Energy (Kcatl) 2476.5 £ 8727 94.8 1826.44 681.9 73.8
Protein

Total (g) 8495+ 395 106.2 666+ 34.8 88.2
Animal (g) 38.70+ 340 298+ 305

Vegetable (g) 46,30+ 188 369 161
Carbohydrate

Total (g} 391.2 = 137.4 298.8+ 1095

Starch g} 3239 = 121.8 250.5+ 97.5

Sugar'(g) 437 £ 374 31.9+ 301

Sucrose (g) 23.2 &= 363 161+ 268

Fiber{g) 56 & 3.2 4.2+ 24

Fat

Total (g) 653 £ 367 424+ 257

Animal (g} 287 £ 279 194+ 183

Vegetable (g) 367 £ 219 230+ 177

SFA () 70 £ 58 63+ 4.7

MUFA (g) 72 £ 76 60+ 4.8

PUFA(g) 71 £ 69 5.5% 4.0

P/S ratio 1.2 £ 08 11 0.7

Cholesterol{img) 2355 + 4306 78.3 2346+ 2814 78.0
Sodium : Natmgl

Total (mg} 890.8 £1225.7 60.0 1072.5£1604.5 60.0
Animal tmg) 441.5 £ 537.8 342.7+ 6036

Vegetable (mg) 4493 + 687.9 729.8+1000.9
Potassmm Kimg) 1385.2 4 864.4 1115.5+ 7775

"Suﬂar sucrose + fructose + lactose + maltose + glucose
SFA- 1 Saturated fatty acid,
RDA : Recommended dietary allowances

Table 2-1, Macronutrient intake as percentage of energy, sch-
ool children, Kangwha, 1994

Dietary component Male’ Female® YRDA
Total energy (Kcal) 2476.5 1826.4
Percent carbohydrate 64.0 66.2 50~60
Percent protein 13.6 14.6 10~20
Percent fat 22.7 203

20~30
“n=162 “n=256
RIA 1 Recommended dietary allowances

Hlg-g Felalel e 124082 ey s ot el
A 11 £072 Gehdeh 2 50305 2 5242
Fmehvlzal 2 of i & SEUL & 5 g
I wlatel Azl Bogalusa heart study-} o I (25)
Astel vpebd 0.335) vlasks 2 P4 o] Fe] S
& olgAL AR M 6] e AT 4
e wedem ek

B9 Jars THeE gy B5EE, dua,
Aho] M A =3 ol 7)o 8k w] 2% Table 2-10]
Al Beldip vlep zhe] BELEe] A AL 60% o4}

MUFA @ Monounsaturated fatty acid,

PUFA & Polyunsaturated fatty acid

Table 3. Mean intake of Na agpearing in 24 howr dietary re-
call method and 24 hour urine collection

{unit : mg/day)

Mathod Male" Female™

24 hour urine
447994218264 (100.0)* 3729.8+1486.4 (100.0)

collection
24 hour die- -

tary recall 81914+ 898.7118.6)  1001.1+1057.7(26.7)
"n=162 *n=256 “Expressed as percentage

(g 1 64%, o 1 66%)0] 3 el A 2] 10~20%
0 2 14%, o]  15%), A4 20~30% (¢ : 23%, o
20%) 24 A FAG AHFEE HodF o gl
ogal:o:leﬁ; ,_] A‘j_r] °<}="7'f—- % C{}' 7’1%3-’"%‘ %}1?&
] ol.o ,; o L}E]—IJ-IL}

Nag] 4 FH g 231357 o] A4 =L E E4
7 ¥ Naoka} 24A17F 288 25 225 Naske o]
e Bl Table 3¢ B oG vlel 7he] 2lo] A H
FALE EA W Nagh& 24417 2 & 3 245 Na
2] 18.6%0gG kA% 26. 7% 8F ) 2] A]e]

-
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Table 4. Correlations of level of bloed pressure with measures
of urinary Na and K excretion, school children, Kang-

wha, 1994
. Systalic Diastolic
clated le
Sex Related variables blood pressure E)Iood d pressure
Males Urmary Na 0.16862* 0.0829
Urinary K 015279 0.12758
Urinary Na/K ratioc - 0.03414 - 0.07336
Fernales Urinary Na 0.01362 = 0.02466
Urinary K 0.02687 0.02166
Urmary Na/ K fdllO ~0.03820 —0.0445%

*p<0.05, p<0.01

2] s RS Bl A gt

ubd, o 342 A 57 o olair] Ay
B 214 gl Al #AA S ol FA] gghd). 1 o)
2 o] A718 AL G 2] 278 A
Ztshe delol a2 Aoy ol Hq] TaEe] Hal &
of "shel o] & J3kg rlH ofulw o] A}

K 3ol & Aal= mE e wfq) e ‘BE

1“' 17-19)0] 8l AR 7L o8 A7

G5 AL 29 dFd R b K vl et gkt

oﬂ-‘c-: Pl Aol FatElal shok=w] (26,27) B o AL
X ol 5ol Avhe} e JAhg BeF T gl

Na, K d=l¢Z0 o2 #elel 13
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Table 5. Blood pressure of school ch:ldren by urmary Na, K and Na/K ratio level, Kangwha, 1994

Male in=162}

Female (n=256)

wineral [,
intake level S5BP DBPLT SBP DBP (V)
in percentile S — —— oo e
Mean £50 Mean+5D Mean £50D Meam SD
Sodium (Na)
<25 7.8 108 73.5£7.2 119.0£11.7 764470
25w <75 1543108 7144584 118.0+1043 761 +73
=75 119.7+13.3 736194 197104 76.3+7.8
P-value 0.1322 0.6983 0.5547 0 9655
Potassiom (K)
<25 1166+ 9.6 72.7+£8.3 116.8+ 9.2 75.9+5.8
25 x <75 17.0£11.9 72576 119.5%£11.5 759+£7.9
=75 1M76x£12.6 740498 1189+ 9.9 F7AET6
P-value 0.9313 0.6463 0.2500 0.5273
Na/K
<25 11654115 73.7 93 119.1+11.8 76.94.7.8
5L IS 118.14£12.2 72.8%7.6 Ng7+100 76.017.4
=75 11574101 72449 118.2x£10.6 76,1 7.1
P-value 0.5314 0.7541 0.8936 0.7402

SBP : Systolic blood pressure,

DEP : Diastolic blood pressure,

I 1 Korotkoff sound phase I
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Table 6, Estimated coefficient of regression of mean blood pressure for the school children, Kangwha, ? 1994

Sex  Dependentvariables  Selected variables Partial R? Regression coefficlent Standard erior P Va\ua
Systolic BP ARM C 0.18 2.3 0.44 0.0001
MUFA 0.03 ~114.45 42.87 0.0200
Sugar 0.02 27.72 13.51 0.0438
SOD A 0.01 - 8.43 4.04 0.0814
ron 0.01 931.45 402.34 0.0646
M Energy Q.01 0.0G 0.0G 0.1022
a SKiN 0.01 - 0.44 0.28 0.1207
| R'=0.29
o Diastolic BP ARM C 0.08 1.60 0.3 0.0002
SKIN 0.04 -0.63 0.22 0.0071
CHOL 0.01 -9.19 5.94 0.1238
R*=0.14
Systolic 8P BMI 0.04 0.74 0.22 0.0008
Calcium 0.02 11.25 5.14 0.0315
F Na/K .02 - 1288.23 631.90 0.0425
Ri=0.08
[ e et et e o e s o s 1 e e e et e e b e e s e S
" Diastolic BP 8MI 0 08 0.72 0.15 0.0001
a Potassium 0.01 - 5.04 1.60 0.0715
Calcium 0.0 8.19 3.66 0.0740
l Magnesium 0.01 40.02 18.31 0.31077
3 PRO A 0.01 35.30 11.06 0.0755
MUFA 0.01 —-41.29 21.96 0.0613
Rz‘-O 15

ARM C @ Arm-circumference, SKIN 2 Skmfo}dthrcknesq MUFA Mor‘roumaturated Fatry acid, PROA Pratein from anrmaf source

BMI :

Body mass index, CHOL : Cholesterol, Na/K 1 Sodium/Potassium, SOD A : Sedium from animal source
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Table 7. Mean blood pressure according (o sodium (Na) intake level at different 8BMI
funit : mmHg)
Male (n=162) Female (n=256}
BM1 group Na intake level in percentile SBP DBP{N) SBP DBFR{I¥)
Mean+5D Mean:£SD Mean+50 Mean5D
i (<25) 131+ 86 71.9+ 8.4 120,17 £ 8.7 76.2%5.5
L(<25) MI25<X<75) 113,414 7204 7.2 1167+ 838 74,7 £6.6
H({>75) 14,4144 70.7+ 7.1 116,11+ 83 72.8+3.0
P-value 0.9719 0.9716 0.3796 0.3113
L{<25) 1205+ 99 746k 6.0 1166401132 75.3%73
MI255X<75) 114.34+10.7 720+ 8.8 1163+ 9.6 75.4%7.4
M23EX<T75)
H{>75) 6.0+t 9.8 1.5+ 9.0 119.8+12.4 75.4%93
- P-vaiue 0.0809 0.4519 0.3055 0.9990
L{<25) 119.7£13.6 734+ 83 126.5£14.4 80.7£7.0
H (3 75) MI25=XZT75) 119.5% 85 73.4% 89 1231 £30.8 793 x7.6
= H{>75] 1246+143 76,2+10.2 1217+ 80 79.7x6.1
P-value 3.3752 06133 3.4990 ¢.B104
BMI : Bédy Mass Index
SBP : Systolic Blood Pressure, DB : Diastolic Blood Pressure, L Low group{< 25 percemile)
M : Middle group( 25 <X<75 percentile], H : High group (275 percentile)
Table 8. Mean blood pressure according to potassium(K) intake level at different BMI
{unit : mmHg}
Malte (n=162) Female {n=256)
BMI group K intake tevel in percentile SBP DEP(LY) SBP DBP (V)
Mean 5D Mean+5SD Mean$ 5D Mean 5D
L{<C25) 1103x 5.5 68.64 4.7 168+ 7.5 738448
(< 25) MI25<X<735) 115.8£15.0 71.6% 8. 1185+ 9.2 75.845.8
H (> 75} M9+t 9.7 8G.4% 2.5 11524+ 89 72.8+7.0
P-value 0.4404 0.0083 0.5470 0.2826
L(<C25) 119.4 103 749+ 9.3 Mh64x 9.7 758%5.6
- MI25 XL T5) 154104 7154 70 1168+ 11.3 73.8x83
MI25X<T5) H{>75) 11364 8.8 72.24 9.3 119.8:11.0 77.948.6
P-value 3.1765 0.2818 (.2433 0. 0508
L{<25) 120.0+ 8.2 73.2+ 8.1 12481 5.3 82.5 i4.8
H{>75) ME25ZXLT5) 121.5%106 7564+ 8.0 125.4411.8 80.0x7.7
- H{>75) 12222144 7394109 1ng.2+ 8.5 78.1+6.0
P-value 0.9347 0.8015 0.0939 0.330
BMI : Body MMass index, SBP T_S;/stolibuliéogfj Pressure, DRP : Diastolic Blood Pressure;m-mﬁ-ﬁ{_ﬁ(“kwﬁ"7

L 2 Low group (<25 percentiie ), M : Middie group{25 £ X <75 percentilel,

i High group (=75 percentile)
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Table 9. Mean biood pressure according te Na/ K ratio at different BMi

(umt mmHO)
ak(n 162) Female(n 256]
BMI group Na/ K level in percentile Csap DBP(N) skp DBP\I‘H
Mcan+SD Mean+SD Mean+50D Mean+SD
L(<23) 108« 78 761+ 9.1 120.5t10.6 76.2;6.8
i< 25) M(25 XL T75) a6+ 14.0 717+ T 169+ 8.4 TAH6£59
< H(>75] 110.24 9.0 681+ 4.7 158+ 6.9 73.3+4.2
P-value 0.3097 0. 067 0.2488 0.4587
L{<25) 11744109 73.3i 7.6 171110 76.2:£8.3
MO5<X<T5) MI255XE75) 158+ 98 71.8x 7.2 17.5£10.2 74.847.6
T ) R {>75) 1156x£70.6 7342104 116.611.8 75.6£7.6
P-value 0.8182 0.7084 0.9387 3.6682
(<25} 1189+135 729£11.8 125 54“144 795874
H(=75) M{25 X <75} 122.8x£13.0 7544 8.2 122.92-10.2 796571
- H{>75} 1229+ 48 75.04 8.4 1235+ 8.5 79.4+£6.8
p- valuc. O 6139 0.7173 O 9:25 0.9934
BMI : Body Mass index, SBP : Systolic Blood Pressure, DBP : Diastolic Blood Pressure,

L : Low group (<75 percentile),
2
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