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= Abstract=

The purpose of this research was to determine the relationship of the dietary nutrients to
blood pressure among preschool children in Seoul and to concurrently study the effects of
seasonal variances on the aforementioned relationship.

The subjects of the study consisted of 203 preschool children aged four to six years.

Anthropometric measurements of height, weight, pulse rate and blood pressure, urinary excre-
tion of five cations(Na, K, Ca, P, Mg), creatinine and urea nitrogen and dietary questionaires
concerning sodium, potassium calcium and phosphorus were taken during the two periods
of summer(Aug. 1986) and winter(Feb. 1987).

The results obtained are summarized as follows :

1) The daily urinary excretion of five cations, creatinine and urea nitrogen in summer and
winter was as follows : The sodium content was 57.8 mEq in the summer and 594 mEq in
the winter ; potassium 204 mEq and 23.0 mEq, respectively : calcium, 5.5 mEq and 3.6 mEgq,
respectively : and phosphorus, 27.4 mEq and 19.9 mEq, respectively. Only calcium and phos-
phours excretions in the urine showed significant differences per season(p<(0.05).

2) The average dietary intake per day of sodium was 2349mg in the summer and 2155
mg in the winter ; potassium consumption was 1425mg in the summer and 1448mg in the
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winter : intake of calcium was 472mg in the summer and 500mg in the winter 5 and phosphours
consumption was 642mg in the summer and 634mg in the winter. The sodium-to-potassium
ratio 1.6 and 1.5, respectively, in the summer and in the winter and the calcium-to-phosphorus
ratio was 0.7 in the summer and 0.8 in the winter. The dietary calcium intake showed significant
differences between the seasons.

3) The principal source of sodium consumption among preschool children was from seasoning-
including table salt, soy sauce and instant sauce-which accounted for higher then 45% of
the sodium intake in both seasons. The main source of potassium was frutis and vegetables
which accounted for 29.6% of the potassium intake in the summer and 25.7% in the winter.
Milk and milk products were the primary source of calcium(higher then 50% of the total
calcium intake in both seasons) as well as phosphorus(higher then 40% in both seasons).

4) In the summer, urinary phosphorus levels were weakly related to systolic blood pressures.
(0.05<p<<0.1) Urinary magnesium levels were positively related to systolic blood pressures
(P<0.05) in the winter, while sodium-to potassium ratio positively correlated with systolic
blood pressures(0.05<p<(0.1) and calcium-to magnesium ratio negatively correlated with sys-
tolic blood pressures(p<<0.05). '

5) Systolic blood pressures were significantly correlated with the intake of only one nutrient,
calcium, in the summer(p<{0.05), and calcium-to-phosphorus ratio negatively correlated with
systolic and diastolic blood pressures(p<{0.05<0.1). In the winter, the only association between
systolic blood pressures and dietary consitituents was exhibited in the sodium intake(p<{0.05),
while sodium-to-potassium ratio showed strongef positive correlation with systolic blood pres-
suers(p<<0.01).
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Table 1. Number of subjects participated in anthropometrics and urine measurements
. Boys Girls Total
Variables

S w S w S w

Height 82 80 100 98 182 178

Weight 80 80 98 98 178 178

Anthropometrics Blood pressure 84 84 103 9 187 180

Pulse rate 84 81 103 99 187 180

Kaup index 80 80 98 98 178 178

Sodium 79 63 96 87 175 150

Potassium 79 63 96 87 175 150

Urine Calcium 82 64 9 8 177 150

measurements
Phosphorus 82 64 95 85 177 149
Magnesium - 64 - 83 - 147
S Z.Sur.nmer(August, 1986) weight() X 10
W : Winter(February, 1987) Kaup Index= heighD e

— : Sample was not available
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Table 2. Physical status of preschool children in summer and winter'

Height(cm) Weight(kg) Kaup index
Age  Sex - - -
Summer Winter Summer Winter Summer Winter
4 Boys 104.5+2.30 108.1+ 3.19 17.6+ 147 18.3+ 141 16.2+ 0.84 15.7+ 0.60
Girls 1049+13.00 1103+371 17.0+190 17.7+ 2.64 154+ 141 145+ 1.73
5 Boys 1094+435 1147+432  19.0+202 20.2+2.35 159+ 1.24 153+ 1.13
Girls 109.6+3.82 1143+412 19.0+2.13 19.8+ 2.55 158+ 1.39 15.1+1.38
Boys 1114+467 1186+530 20.3+2.59 226+ 330 155+ 147 15.6+ 1.50
Girls 111.8+3.78 1170+398  19.3+249 209+ 295 154+ 1.50 152+ 1.59
Total BOYs 1109+523  1155+551 1944233 20.7+ 2.28 15.7+ 1.32 155+ 1.24
Girls 1085+ 12.74 114.8+4.62 1881237 199+ 295 15.6+ 1.43 15.0+ 1.54
1: Meant SD., Kaup index : Weight(¢) X 10/(Height)*(cm) I
A
Table 3. Blood pressure and rate ot cmldren summer and winter'
S S.B.P(mmHg) D.B.P(mmHg) P.R.(beats/min)
(yege) ex Summer Winter Summer Winter Summer Winter
4 Boys 827+ 739 815+1147 395+ 916 473+ 948 970+ 506  88.3+16.00
Girls 73.6+2186 754+ 2026 386+ 1350 424+ 924 921+27.07 90.2+1222
5 Boys 826+ 948 83411274 425+ 932 441+ 916 942+12.04 883+ 1502
Girls 808+ 9.60. 831+ 9.17 444+ 962 418+ 894 950+1371 90.2+12.67
6 Boys 84.3+1012 910+ 787 404+ 931 424+ 872 87.8+ 10.88 93.6+ 12.28
Girls 80.5+11.30 862+ 948 40.7+1050 47.2+11.00 936+ 1228 914+ 1322
Total Boys 832+ 9.55 860+ 1157 416+ 929 - 438+ 901 921+1165 87.8+13.61
Girls 794+ 1325 828+ 12.70** 419+1085 442+ 10.11* 939+16.19  90.7+ 12.70**

1: Mean+ SD., S.B.P : Systolic biood pressure, D.B.P : Diastolic blood pressure

P.R. : Pulse rate

* I Significant at the 5 perecent level of confidence

** | Significant at the 1 percent level of confidence
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41~65 2 T3¢ AoAg o2 & AFWoA
Yehd 59~6750 11~3.77HF #ou, 7rde
o g AT dojd 2.1~278 0+ 0.3~
123% o E4d. 99 22 EA#= sodiumy 4
o] 23t g DA s o} E potas-
siumo] 3 sodium® FHAY HH o] Tl
Eue B3 HYFE.

Calcium¥ 1¥ & W4 FL FEA calcium 4 F
H]‘E'c’] E‘ n‘c: o:]'E‘Eol ﬂi@iq '?l’g']z:!]-g—i
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Table 4. 24 hour urinary excretion of cations(Na, K, Ca, P, Mg), creatinine and urea nitrogen for preschool children by season'

!
S
I

Winter

Total

Summer
521.8+ 282.01

Winter

549.7+ 360.54

Girls

Summer
482.6+ .92

Boys
Winter
636.6+ 403.08

Summer
567.9+ 305.13

ts

meausremen

Urinary

586.3+ 380.18

57.8+ 36.52

53.1+ 35.25

Total vol(ml)

59.4+ 45.35

+ 54.8+ 48.35

17.7+ 11.94

66.0+ 46.95
259.9+22.83

63.5+ 3742

Sodium{mEq)

204+ 13.26 23.0+ 1967

20.9+ 16.92

23.7+ 14.08
531414

Potassium(mEq)

19.9+ 14.67*

36+ 331*

274+ 17.83

5.5+ 4.53

3.6+ 319
17.3+ 1313

57+ 485
25.5+ 1948

35+ 35
234+ 1597

Calcium(mEq)

45+ 290

349.6+ 241.26

29.6+ 1554

Phosphours(mEq)

3754+ 273.26

41+ 254
2830.4+ 1838.14

4.9+ 327
3272+ 211.57

Magnesium(mEq)

287.1+ 174.13

27454+ 1855.60 3343.8+ 1979.03

263.3+ 149.57
3123.2+ 1550.58

3583.3+ 2358.80

Creatinine(mg)

314.6+ 197.36

33+ 1.69

29+ 141

3.0+ 173

26714+ 1897.8

Urea nitrogen(mg)

Na/K
Ca/P

3.0+ 1.54

34+ 178

3.1+ 155

+ 0.3+ 0.18 0.3+ 0.22 0.3+ 0.19 0.3+0.23
* significant at the 5 percent level of confidence.

0.2+ 0.23

0.3+ 0.19
Sample was not available. *

1. Mean+SD., —
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3) gL 4% 39 Fl
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A Pz, gote) dig 7jaxvt 23HE
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siumg FFHL AR Caleiume $# 2 FA
Fol AY F8F FFLoIAH(HE 1 65.7%, A
1593%) 1 ggoge LRI AASFHHA
277%, A& :9.1%). Phosphorusd AFTE
A Ade $F 2 FAE) MR B2 4E A
YR (AE 1 431%, AL 1 415%) §F 2 o
F7h 2 98 INE FRAALH(AE 1 17.7%,
Ag172%) dF2HE FFHE phosphorusk
A&} A 2T F 4HFY 10%013& A%
At o2 EWEZ AHEY, £ F FAF] B
ZAL A ojdolg E71E 4Ae FE FHo
23 48 des ¢ F Aok
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Table 8. Correlation between blood pressures and urine measurements

Blood pressures

Urinary
measurements SB.P.(r) DBP. (r)
Summer Winter Summer Winter

Sodium 0684 0327 —.0590 0252
Potassium 0731 —.0607 0739 —.0276
Calcium 0597 —.0930 —.0542 —.0356
Phosphorus 1143 0679 0403 —.0392
Magnesium - .1186* - .1766*
Na/K —.0530 1344 —.0403 0345
Ca/P —.0408 —.1782* —.0439 —.0220
Ca/Mg - —.1842* - ~.1061
(r) : Coefficient of pearson correlation, S.B.P. . Systolic blood pressure

D.B.P.  Diastolic blood pressure, — . Sample was not available
+ 1 0.05<p<0.1, *: P<0.05

Table 9. Correlation between blood pressures and dietary intakes

Blood pressures

Nutrients SB.P.(r) DBP. (r)

' Summer Winter Summer Winter
Sodium —.0540 .1541* —.0169 —.0480
Potassium 0049 —.0217 —.0030 —.0510
Calcium —.1496* —0195 —.0879 —.0514
Phosphorus —.0951 0322 —.0105 —.0529
Na/K —.0480 2173* 0209 —.0031
Ca/P —.1230° —.0568 —.1025" —.0091

(r) : Coefficient of pearson correlation, S.B.P. . Systolic blood pressure
D.B.P. . Diastolic blood pressure, * . p<0.05, ** : p<<0.01,

#+x 1 5<0.001, + 1 0.05<p<0.1

FBBA E(p<0.05) YeblSl=dl,  phosphorus®]
SF W AEZ gohate BAlol g dPdF B
Zo2 v FHo] oz At Magnesium® =F
Hj A gk e =2 7] ¥ (0.1<p<0.05) 2 ol 7] Y
(p<0.05) 2 %(F5) 9 A& #AE YEH AL, mag-
nesium®) ¥ calciumd WA F ¥ &(Ca/Mg) &
FZ27] 847 ()9 FRBAE Bo dAMY
Kesteloot 59 E1®9 4 At

(3) F¥a HHAFH ¥ty 384

ALY d¥& AAFH g BHA o] 24}
5 91 tH(Table 9).

AL HAE sodium A FH o] F(FH)Y

ABAAE JEY AL, potassiume FYH 48
#AE el A ggteh 28y potassiume] i
sodium® A3 ¥ &(Na/K)& ELFE sodium
3 YFa7t e gy ZaAT 01541809
o 2 £49 021732 290 ol sodium¥ %
%4 B sodium potassium®] A H ¥l &o] ¥
43 9 943 #EHo UL S Ve &
F Utk o422 AHYE potassiumo W so-
dium¥] ¥l &o] oo dFE v F4 8902
ZrF5ojor 38 23 Herbert59 33 4
3] A Azke] & AL A &S 8] & ol 7t po-
tassium 4 24, sodium¥} potassium®} A3 ¥ &9
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atol g} WA Ado] Aot ¢ Langford® 59 F
g dudss 298 € Uk EHde A3
HAEZF calcdum®o] £%7] 8¢4# (B9 4
#AE Jehl Ackley™ 59 A7 LA A

2 =]

£ dF oM+ sodium, potassium, calcium 218 1
phosphorus®] AZYE AHF 2 19 A H7}
31 U HEAAE gotr7] Yo, gAY
ojde] 2038 & 22 1986 89 o &3 19874
29 AE) =% sodium, potassium, calcium, pho-
sphorus 181 magnesium® ¥4, AAH&F ¥
dga WSy gy AEAE 58 %2 4
AF ZALE 87 AN ST 2 2ES ¢
At

1) Z ool 9] uid &2 sodium©] & & 57.8
mEq, A& & 594mEq, potassiumo] & H3 A
S0 Zt7} 204mEqS} 23.0mEqE A Al 1°r94
A Aolg Yeh A 4%t Calciume o9&
HdFL 55mEqR A&E W4T 36mEqol Hlsﬂ
freHo2 %92 m(p<0.05) phosphorus &4l o
T3 ALAd 27 274mEq%} 199mEqE 9
FE 5% 94 Zolg Yethid.

2) Z} 77 ]1‘4 AZE HA%E AHEH 1Y so-
dium 4 & o & Hol 2348 5mg, A d 21547

g°]%‘2"1, potassiume & EHF AL Hd 27
1424.6mg¥ 1448.1mge A #3o Add g #
oA zto]& HolA ¥ttt potassium W so-
dium¢ 4# v] &2 5 3H ALAd 47 1638
152 YEebgth Calcium® 433 g 2d g=
ojgdol AR 117.9% AF3h= 471.7mgol A
i, AL Zde AFFY 1251 %9 23k 5003
mgl 2 ALH AHFo FYHLE 24 Yetdd
(p<0.05). Phosphorust 23 ALHd 47
642.1mg# 634.2mgS #3929 phosphorusel
& calcium®] A3 ¥l &L G§Ho 07, AL H
082 YERT,

3) AT F7139 HANHE AHEDE so-
dium¢ F8 FFYLEE AR AL E5F £ so-

e - oAy -

dium 385 %9 5%°]*J° Afan Yde 28T
(A=d, 14, €%, 233 2 gArS oA,
A 2HE ’SHQ\_ sodium®= 7%°V‘JE 242
3tk potassium®] T2 FYE& AL 2 AdFR
A&EH AE&E 44 F potassium A F9 29.6
%9 257%E AAGHen, ¢ 2 FAEL o
3 211%, A& E 204% 2 FUAZ B2 po-
.tassiumé’v_ 3333 Calciume AE3H AL
F 50% o]/¢l, phosphorust 40% ©] /¢ +# &

w*ﬂ%&i-‘?ﬂ AT H AT

4) 923 %% phosphorust] 4 Fo] ¥t} o3
o FA#AE BYrh0.05<p<0.1). AL H =
magnesium®] =% w4 o] % 7] 89H(0.05<p<
0.1 2 o¢ty] d(p<0.05)F 49 FRAAE
BYH, =502 wj A ° potassium®] th & sodium<]
Hlgol #27] I3 ¢ 49 JaAAE Y
©.1], phosphorusell i3t calcium® ¥]& 3 magne-
siumol] 3t calcium® ¥l&o] 4 3 «] o
AE Yeh Ao (p<0.05).

5)dEHd HAHE AF FAA calciumTto]
271893 (B dauAE L}E}Lﬂml‘—ﬂl(p<
005) phosphorus®] o calciumP—] CEIE:S

%71 2 ojg7] 8 5% 4 &(2) Y ’b“?{f

‘&71](0.05<p<0.1)§ JEr Y. A€ 3 sodium
AAFE I3 (B 4#HAE Yehd L,
potassiumE et #He] 4@ o] et ggroy

potassium®] W3 sodium® HHF ¥ & 57

e sodium BY YUYAo HFHFo] HoF
oty ABA4EY o ¥ 4300 E

Uehh AT

A&219 ool sodium 4 #
Ha} 7232 potassium® A He F7F FAo,
obz Fulele] B3 sodium AHFol BTt so-
diumd F8 F9& ZVEZLE 4 FH| R
o 248 F Jdonz A oA U A
5ol gadit Ak £ A7 2 # sodium, potas-
sium, calcium, phosphours 22} I magnesiume| =
5 8z #dHo] glon 53 ofF 4ol 43
7o v go] d ¢S TH3 dFHA Y&E
B9t $& Yyt phosphorus® magnesium®l o

Fe BAH H
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