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= Abstract =
The effect of sodium and potassium intake on blood pressure
change in Korean adolescents -
Il Suh', Chung Mo Nam’, Kang Hee Lee’, Sun Ha Jee?,
Suk Il Kim®, Gyu Sang Kim*, Chun Bae Kim®

Dept. of Preventive Medicine and Public Health, Yonsei University College of Medicinel,
Graduate School of Health Science and Management, Yonsei University?, -
Dept. of Preventive Medicine, Catholic University College of Medicine?,
Korea Industrial Safety Corporation?,

Dept. of Preventive Medicine, Yonsei University Wonju College of Medicine5

In order to investigate the effect of the urinary excretion of sodium and potassium
on the change on blood pressure over 3 years, 668 adolescents aged 13 years living in
Kangwha area were investigated in a longitudinal follow-up study. Two measurements
were taken on each blood pressure (diastolic, systolic) and the average of the two read
ings was used in the analysis. Sodium and potassium intake were estimated by the de-
termination of those electrolytes in 24hr urine. The mixed model regression analysis
was used to identify the effect of urinary sodium and potassium on the change of
blood pressure after controlling for BMI of each age.

On simple bivariate analysis no relationship was found between urinary sodium ex-
cretion and systolic or diastolic blood pressure among both male and female, however,

a significant positive association between urinary potassium excretion and systolic
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blood pressure among male.

The results of mixed regression analysis showed that the body mass index (BMI) were more

influential that urinary eletrolytes among this study subjects. It suggested that risk factors
observed from the adults, may not be identical with that of the growing aged population. After

control of the BMI and age, significant association between sodium and diastolic BP among

male, and association between potassium and systolic BP among female, were found.

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, potassium
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A F ] NS B8] st et 22
A7HA] v S ARSI AR, &WF F#okEd
(creatinine) 3-& HAESIA FEA-L 0.4ml/kg/hour, o
SIS 0.3ml/kg/hour IR 9= EA0lA] A9
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Table 1. Number of students inciuded in analysis

Unit: person
Grade Middle High 3-year
Sex 2nd 3rd Ist " nd follow-up cases

Male 252(49.6) 241(48.8) 206(46.2) 206(46.7) 194
Female 256(50.4) 253(51.2) 240(53.8) 235(53.3) 234

Total 508(100.0) 494(100.0) 446(100.0) 441(100.0) 428
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Table 2. Mean difference of study variables be-
tween included and excluded cases

Sex Variable Included  Excluded p-value®

Male  Systolic BP(mmHg)  111.9%11.2 1120+10.2 0.98
Diastolic BP(mmHg) 666+ 7.8 668+ 8.2 0.3

Height(cm} 160.3% 8.0 160.5% 8.2 0.87
Weight(kg) 495102 51.1£100 032
BMI(kg/m?) 181+ 27 197+ 36 0.26

Female Systolic BP(mmHg}  117.7+11.5 116.7+11.4 0.44
Diastolic BP(mmHg) ~ 76.2% 8.0 76.4% 7.9 0.89

Height{cm} 156.1% 5.0 1548+ 63 0.08
Weight(kg) 49.2+ 88 47.6% 83 0.13
BMI{kg/m?) 202+ 3.1 198+ 3.0 0.39

BP : blood pressure; BMI : body mass index
* calculated by independent two sample t-test
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2.Na, K, Na/ KH|2| 2%

1“;

AP8ol] M2 Na, K, Na/K H]9] W29 By
3 i 3). @] Na AT FURE 1786
mEq/24hr, 3L 170.6mEq/24hr ©|%} 21, 90

B9 FdAo] 302.1mEq/24hr, o{8HYo] 270.6
mEq/24hr—-§"‘] datdo] ot %t k HAe @
sHlo]  F2Hakol  31.2mEq/24hr, 3HAJo] 324
mEq/24hr 0121_0_131 AR FE Feilo] 51.2
mEq/24hr, *{8M0] 54.6mEq/24hrO 24 &f&Afo)
OBt =t MukH o Na AF EEE Fo]
ofsHnct ozt WAl HA glem k AFHETE ¢
Y ol Hkats ¢-3s)=e] £x8 B AL

Table 3. Distributions of urinary Na,- K, and
Na/K ratio according to sex

Percentiles

Sex Variables 10 25 50 75 90

Male NalmEq/2shr) 929 1256 1786 223.0 302.1
K(mEq/24hr) 186 240 312 426 51.2
Na/K ratio 31 42 5% 725 95
Female Na(mEq/24hr) 101.3 129.2 170.6 219.1 270.6
K(mEq/24hr) 187 2.8 324 425 546
NafK ratio 32 41 53 68 83

3. Na, K, Na/ K H|2} siQirZ 2l Hi5ielol Bhj|

F 49 5 o] A7) 27) A S 23hd
9| Na, K, Na/k 4%l vz} 5 oz &
T ATl 99 S mE el FE 4 3
LR Aoz} Qerke Ko S gl

A7 gL 7L HL2 g a9 =T F
S718%0] & 3% B FATH R 4
& Apoliz o Qlet. 3 k9 A7 HE 79 5
71 5t ol A7 1E L kO] Y7 B 2l HlS
YA 5 FAFH LR frofsh Reker] o3t

4 Iu
Sk
STV T =

O

Ao M B3 Bake Bk 53] oFAJoA k9
AF7E AL 9] 337 7571842 2.2mmHg A
AL, k8 A7 Be 72 47mmHg 243l §
T3] e olg Byt AukE o2 Nafkel v)
= 899 7F 2 Wk} frolg FAA o] gidith

\I

Table 4, Table 4. The mean difference of systolic
blood pressure between highlor Jow)
and normal group in urinary Na, K, and
Na/K ratio according to sex and age

Middle High
2nd  3rd 1st

Sex Variable Group* p Change®

Male Na High 112.8 117.9 1223 1194 6.5
Normal 111.9 1158 120.1 1181 6.2

p-value 0.64 0.28 027 052 0.85

K Low 1088 113.1 1181 1153 6.5
Normal 113.3 117.4 1215 119.5 6.2

p-value 002 002 008 003 0.87

Na/K High 113.0 117.1 1211 117.4 4.4
Normal 111.9 116.1 1205 118.8 6.9

p-value 0.56 0.60 0.75 047 0.15

Female Na High 1195 1185 1165 1151 -4.4
Normal 117.4 117.4 1145 1134 -40

p-value 0.23 050 027 031 0.76

K Low 114.2 115.2 113.1 1120 -2.2
Normal 119.1 1185 115.7 1144 -47

p-value 000 004 0.15 016 0.04

Na/k High 1163 1166 113.4 111.8 -46
Normal 1184 118.0 1155 1144 -40

p-value 024 040 024 008 0.63

* cutoff point of Na and Na/K ratio is 75 percentiles of their
distribution and K is 25 percentiles of its distribution
1 difference of blood pressure between 2nd grade in high
school and 3rd grade in middle school

al

UYL )87 2UHE 6, F 7). I BF 75
7] B olgr e MuE 2 993 FAgR o
folg BR4o) 08, WDYSS Bke B
B FEERERELEER BEE VLT
W oJspe Zasich Na 437} Be eEe

—388 —



Table 5, The mean difference of diastolic blood
pressure between high(or low) and nor-
mal group in urinary Na, K, and Na/K
ratio according to sex and age

Table 6. The effects of urinary Na, K, and Na/K
ratio on blood pressure in male

Systolic BP Diastolic BP

Independent variable Model 1 Model 2 Model I Model 2

Middle High

Sex Variable Group* Change

2nd  3rd Ist  2nd

Male Na High 661 7.7 746 740 79
Normal 67.1 71.8 758 733 6.2

p-value 0.46 089 041 058 0.20

K Low 655 690 735 728 73
Normal 67.3 728 76.2 737 6.4

p-value 0.13 000 006 0.50 0.51

Na/k High 656 70.5 747 732 76
Normal 67.2 722 758 735 6.3

p-value 0.23 022 045 079 0.35

Female Na  High 767 755 750 725 -4.2
Normal 76.3 753 73.8 717 -46

p-value 074 087 039 048 0.72

K Low 76.4 739 737 721  -43
Normal 76.4 75.8 743 718 -45

p-value 1.00 0.1@ 064 082 0.82

Na/K High 755 741 728 710 -4.47
Normal 76.7 758 745 722 -4.48

p-value 033 015 019 032 100

* cutoff point of Na and Na/K ratio is 75 percentiles of their
distribution and K is 25 percentiles of its distribution
T difference of blood pressure between 2nd grade in high
school and 3rd grade in middle school

32 Jebgo vl et 23hdn
2.4(-12.54+0.78 X 13)mmHg $& A&
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Age (year) 198" Lag™ 315%™ 27
BMI (kg/m2) 129" 127" 055" 055"
No(l=high, O=normal} ~ -4.49 - 1254 -
K(1=low, 0=normal) -3.93 - -7.62 -
NaX Age 0.17 — 0.78* -
KX Age 0.07 - 0.42 -
Na/K(1=high, O=nomal] ~ — 6.53 - 991
NafK X Age - 04 ~ 0.62

BP : blood pressure, BMI : body mass index
* p0.1, *® p(0.05, **p(0.01

Table 7. The effects of urinary Na, K, and Na/K ratio
on blood pressure in female

Systolic BP Diastolic BP

Model 1 Model 2 Model 1 Model 2
(Coefficient){Coefficient) (Coefficient)(Coefficient)

Independent variable

Age (year) S120% J2.20M L1473
BMI (kg/m2) L13™ L17™ 075 074
Na(1=high, 0=normal) -2.38 - -5.32 -
K(1=low, 0=normal) -11.27* - -5.05 -
NaXAge 0.17 - 0.35 -
KX Age 0.69* - 0.37 -
Na/K(1=high, 0=normal) ~ — 5.25 - 0.29
NafK X Age - 0.44 - 0.07

BP : blood pressure, BMI : body mass index
* p{0.1, ™ p(0.05, ** p{0.01
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