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Relation Dietary and Urinary Na, K, and Ca Level to
Blood Pressure in Elderly People in Rural Area*

Kwak, Eun-Hee - Lee, Soo-Lim - Lee, Hye-Sang - Kwun, In-Sook®
Department of Food Science and Nutrition, Andong National University, Andong 760-749, Korea

ABSTRACT

It has been considered that high Na intake, and low Ca/K intake are related to the incidence of hypertension. In this
preliminary study, dietary Na, K, and Ca intake and their urinary excretion in rural area in Kyungpook province were
measured to recognize the relationship between those blood pressure-related minerals and blood pressure regulation in
elderly people in rural area of South Korea. Sixty eight subjects (male 39, female 29) aged over 60 were randomly
selected in rural area in South Korea. Blood pressure and soup saltness were measured, and dietary intake using 24-
hours recall and urinary excretion of Na, K and Ca were measured. Depending on the blood pressure level, the data
were analyzed using non-parametric ANOVA of Kruskal Wallis analysis on the basis of categorizing of one of four
blood pressure groups, such as normal, high normal, hypertension I and hypertension II. Mean systolic (124.2 £ 15.1
mmHg) and diastolic (79.0 = 10.2 mmHg) blood pressures were within the normal range. Soup saltiness and systolic
pressure was positively correlated (p < 0.05). Even without statistical significance, dietary Na intake was higher in the
upper systolic blood pressure groups then in the lower ones, which suggested higher Na intake caused the increase of
blood pressure. No consistency was shown between the urinary concentration of Na, K, Ca level and blood pressure
level, respectively. From the results of this study, it is assumed that high Na intake might be related to the incidence of
hypertension. Further study with large sample size is needed to supplement the limitation of this preliminary study.

(Korean J Nutrition 36 (1) : 75~82, 2003)
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Table 1. Anthropometric characteristics of elderly male and fe-
male subjects™?

Variable e5) (F: ZC;'; (nTZt%lm
Age (yn) 685+ 43 658+ 50 673+ 48
Height (cm) 1627+ 52 1510+ 50 157.5% 7.8
Weight (kg) 599+ 73 566+ 84 584z= 80
BMI® (kg/m?) 26+ 23 248+ 31 236=* 29
PIBW" (%) 1049 £11.0 1185+ 139 1087 =130
SBP” (mmHg)  123.3+13.3 1252+ 176 1242 % 15.1
DBP” (mmHg) 786+ 93" 795+ 114" 790102

1) Mean £ SD

2) The values with asterisk are different at p<0.05 between male
and female group by t-test

3) Body mass index = weight (kg) / height (m?)

4) Percentage ideal body weight = (body weight / ideal body
weight) X 100

5) Systolic blood pressure

6) Diastolic blood pressure

(& :162.7£5.2 cm, ¢ : 151.0£5.0 cm) °lQenH, 3
T A% 584180 kg (&:59.917.3 kg, & : 56.6+
8.4 kg)olltt (Table 1). HY A} W=l 25 Hi
AR AFo] = JFATF A 7 2 NFPY 2R
(65~744] FAL, A 167 cm, AF 64 kg oz}, A%
154 cm, #F 54 kg) oA YeRd TL I Fdel vl
TE JAeRle BT F9E Adstae BF WAl
yepdth d wadwd] AgR|eE 47 23, 2584
AAA AAEAS (body mass index, BMD YY) &
olgitt. vol, A%, AF, AMARAL, o AAFE (per-
centage ideal body weight, PIBW) ¢l 9oiA {17l
FIAL eH (p < 0.05), mbA Aldel g 4zt
o] FEAE WA & glqlch

A z2AF gAY F7 £%718¢ (systolic blood
pressure, SBP) @ o]¢k7]8¢t (diastolic blood pressure,
DBP)2 717} 24.2+15.1 mmHg, 79.0+10.2 mmHg ©|
Aok GUzt FE7IEYS FAF Ao)7) Ao, oj¢
718 2RI (79.5111.4 mmHg) o] BAxQIF
(78.6+9.3 mmHg) Bt} %A Jelgch (p <0.05). &
AT FEAG A5 e FF7)EY (F:123.3
mmHg, ¢ : 125.2 mmHg) & AR wRE2] HH +
%718¢ (4:135.3 mmHg, 9 : 138.7 mmHg) B} &
Al Vet
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0.59 + 0.18 (n = 36)
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Table 2. Correlation of the general characteristics of subjects among the factors for hypertension | subjects’”
DRP SBP Smoking  Drinking Excerise Stress  Eating-outside §clfy snack
frequency  status frequency eating frequency
DBP
SBP 722"
Smoking 154 238
Drinking -.009 089 228
Excerise frequency -.118 029 .031 157
Stress status —-.036 -.074 —-.128 —-.148 .045
Eating-outside frequency .045 .198 213 —-.108 4207 —.234
Salty snack eating frequency 070 .206 084 4 559" 309" 367"
1) DBP, diastolic blood pressure; SBP, systolic blood pressure.
2) Pearson’s correlation was used for statisticat significance at p<0.05(*) or p<0.01 (+*)
12
Soup saitiness (%)
Male (n = 34) Female (n = 24) Total (n = 58)
085(n=1) 085 (n=1)
059+0.12(n= 7) 0.64 + 016 (n=14)
061023 (n= 5) 0.66 + 020 (n=14)
0.58+0.12(n=11) 0.56 + 0.16 (n = 29)
0.62 = 0.16 (n = 21)
092(n=1)

070+ 018 (n=
069 £018 (n= 9
0.60 = 0.17 (n=12)

Table 3. Soup saltness depending on blood pressure level

Blood pressure (mmHg)®
0.54 £ 0.18 (n = 18)

060014 (n=12)

Systolic blood pressure
160 - 179 (hypertension I)
140 - 159 (hypertension 1)

130 - 139 (highly normal)
066016 (n= 9

<130 (normal)
092(n=1)
0.59 £ 0.20 (n = 24)

Diastolic blood pressure
100 — 109 (hypertension I)
3) Mean = SD. Systolic or diastolic blood pressure was classified by the criteria of The Joint National Committee (UNC), Report on
Detection, Evaluation and Treatment of Hypertension, US DHHS, NIH), 1995; systolic/diastolic blood pressure (mmHg) < 130/<85 mmHg
as normatl, 130 — 139/85 — 89 as highly normal, 140 — 159/90 —~ 99 mmHg as Hypertension |, 160 ~ 179/100 — 109 mmHg Hypertension il

90— 99 (hypertension II)
85 — 89 (highly normal)

<85 (normal)

1) Dietary soup was collected and ground, then, the soup saltness was measured by salfiness measuremeter.
2) No statistical significance was shown between male and female group by student t-test. Also no statistical significance was
shown among different biood pressure level using Kruskal-Wallis analysis, as nonparametric analysis of one-way ANOVA, within male

or female in fotal.

(reference 18)



Toble] )4 Correlation between blood pressure and the soup sla-
tiness

Systolic  Diastolic

blood  biood ~ oUP
saltiness
pressure  pressure
Systolic blood pressure
Diastolic biood pressure J22*
Soup saltiness 284" .099

1) Pearson’s correlation was used for statistical significance at
P <0.05() or p <0.01 (++)

£ Table 3o Yehgich 2+ derolAe 94 AH =
FeFAE FEAY AAJES oz & o, 5
718¢e] 130~139 mmHg °]4R1 o] (Y% 0.64%,
0.66%, 0.85%) %7183 130 mmHg ©|3}Q1 A (&
T 056%) Boh dytdos ®A 5 RoE Jehhch
sk TATe FE7)8Y ellE ok A#aEAE el
o] A7 HE AL AT BRo] S-S vERIIT
(p <0.05) (Table 4).

olgh7|dta} A& 4 = Fxetd BAME o]
&3t 85 mmHg ©1d%) A4 FHE (0.62%, 0.92%)
7} o]8H7183} 85 mmHgol3R! AelM o] IHE (0.59%)
Bt A Ueht BA3 {8 SRR o] EY
o] & AYYTE A A3 I gt w2 BEFE B
Hok (Table 3). oj23t A= 715 F 28 Ui=E 7t
A A7t 284 G AT (PE 0.6%) Bt ®gte] of
7135 (9% 0.4%)7F Fthe 23 ol vidiEE
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4) BT HAUH 2T (Na, K, Ca) LAMFFU A

$Z7189/0|19718% (mmHg) ol w2+ koA
9] 4 Na, K @ Ca A# 3 Table 59l YeRAALE o
A 71 A ST 24407 SR AR
A 9, AEAFNCLAAE o] 4310 B AR W
HQl 24412t 3] AFE St AFAAFHN =AM
of o8t Z+ F71A MBS 24 X7t Ao g B 4
ol vjmste] A Pl AX3R T, FE vl
sl Viehfo] B Aol dHzAMPHQ 24412 34 <)
A4S FeiFomg B daorE 2442k 4
o3t AR g AAIFATH

7} "9kl 9Y Na AFAZE A9rd, 48 /9
AL Uehlx] ZatgA g, A4 48 £5718Y

(systolic blood pressure) ®l|A] ddFo] B2 49 F

2 >

1.23)

Table 5. Dialy Na, K and Ca intakes by different biood pressure level in the subjects
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1) Mean = SD. No statistical significance was shown between male and female group by student t-test. Also no statfistical significance was shown among different blood pressure

level using Kruskal-Wallis analysis, as nonparametric analysis of one-way ANOVA, within male or female in total.

f The Joint National Committee (JNC), Report on Detection, Evaluation and Treatment of Hypertension, US DHHS,

NIH), 1995; systolic/diastolic blood pressure (mmHg) < 130/<85 mmHg as normal, 130 — 139/85 — 89 mmHg as highly normal, 140 — 159/90 — 99 mmHg as Hypertension |, 160 —179/100 —-

2) Systolic or diastolic blood pressure was classified by the criferia o
109 mmHg Hypertension |l (reference 18)
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24-hours recall for 1 day.

3) Dailv nutrient intakes were analyzed using
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4% Wodo) volrik: APARNe RETtT ¥ 5
Qeks# R B ATAsN Bi el go] EAY
w5 YoIM B BUFETH DYYT) Na 4
o] MTE Aol HolA & R, HY2| Na 44
7 sk STk 2 the o) el Ho} Gloi 1
Fohzold QY A M AT 5 Na HHE Bl 4
Age] 7118 oz Az

5) gt ot A (Na, K, Ca) Y AUHjMFN9|
o

dY F A w1059 mlolglen, 48 AR
7t Ui ZAAHAAAE SA3] A8 Y cre
atinine ¥AAZE &4 A7 AA w99 19 BF
creatinine2 1.1 mg/dL @ 11.6 mg/dayE 349 &
Huj 2k H e} (Table 7). 9Y AAx=Q12) FF
A% F Na vld3R2 355.8 mg/day ©]i, 2 F Na
(mg)/creatine (mg)-2 30.5 °]3ch.

obgol e AW 5 4Y Na, K ¥ Ca Hj83E
Table 8o Veht glth. &AW % U Na widake 5%
7] @4l met 4R QS RoAFA gttt 75
7184t 160~179 mmHg # (hypertension I)9] A%,
F& Na o33 ZAols B8kl (Table 5) 2
38 W& Na 4RlujdzE vehdlo] E9ta) Na 3%/
v o]9]e] thE B3Rl QRlEo] Aul Htol #
3= Zog g dY AW K ajds 9 Ca ujdF
E FE7IEQUT 7ol 4 deg RoFA ositt o
AAl K 9 Ca AL Z ]9 the E34 2
0] Ay gl Bsk= AoE 7Fdnh

33 AW F Na, K, Cas}e] A2dAAE vy
(Table 9), Na AHvjAd s K AWuldekd oFol A
AE JeRfe] (p <0.01), Na &4 wjidgo] gopdss
K 49 Al s gl AeE Jehliglen, $A3 &
4 glo] Na Awvidsro] F71gel] met Ca Adnlid
FE F7FRE oS Bof, B A7Ade A F9 Na

Table 9. Correlation between the blood pressure and the urinary
Na, K and Ca excretion'?

SBP DBP Na K Ca
SBP
DBP 722
Na -.002 -.036
K 048 -.041 695"
Ca -.062 ~-078 107 141

1) SBP: systolic blood pressure, DBP: diastolic blood pressure
2) Pearson’s correlation was used for statistical significance at
p <0.01 (%)

BEBES2 e 36 1) :75-82, 2003 /81
HjAd#o] F18kE K 9 Ca o] S7I3H = 7]&
9 AT A AF- AU Na AR 57
A FINE eplA] ZAA T 557] 9 o] |8t
9 AUaAS Yehlo] Nad 4Hujidgo] WesE
geto] sk AFE UET (Table 9). ol &
W ZF Na wiAdZa tols fQ daa3A7E A
e A7A7 dis) 9§ dx)ske e BUHOT

2 ATE BE A FARY 5EXYY 2AEE
Aoz d4HdE F714 (Na, K, Ca) 9l A3} 28 )
A g AsAF VIEEE 5% 84 7714 Na,
K, Ca#te] B Bt 7|28 5 AAST & 4T
o AnE o9kt v At

1) ZAME =919 BHFAFL 67.34)0)13, FF BMI
=24, 7571 99 124.2 mmHg, ©]97] & 79.0
mmHgEA 257 A4 HHE vehigich

2) B a7 FEXY AW Audog A
aEgte] A2 Aol dvkx Azt ien,
o] #EFE 47 AFAFE FolHY ¥t Y= Fe
2 Uehhth J2v £57) 9] #8585 A9 &F
£ goldh= 4%S BAY (p<0.05).

3) = A5t £5718Y Tl %o ABAAS et
Uelr (p < 0.05) AA B Ho| e T0) e
& el

4) 99 Na AHB A3 FA8L YepiA] Z3isl
Agk, 27|89 50] T2 YA £E7|EL
Fo] @2 G ET & HEE Ho] & Na 4
Hag Aty BEHE dAE dldEe g,
o83 A4S AU K & Ca AFHBIME Yehton,
UdY K L Ca AAFH 757] Aotz kol daa
AZ YeEd (p < 0.05), o213t S ofAtale=
g} A#glon, Na AHA%# K H3%, Na AA%FH
Ca A3, K A3 Ca AFF Alolo) oFe] AaaA
2 Jehd Ao 4R 7191% Aoz Edn (p<0.01).

5) 94U AW Na, K ¥ Ca w3y 2718 =5
o w2 Azl QAT FFE HAFH @t 17
L} Na A4dudao] £855 K 2% (p<0.01) 2
Ca Avujdado] Ekon] Na AHujdaRe SA4F 69
AL QAR 57 9 ol ddy SO ARBAS
Uehflo] Na9] Amujdgo] Be8 o] 74T &

NS AT



82 /Na, K, Ca A35% 9 wjAd=ka) €t

A3 FdE BolA] YFO7A, ol F71AY A/
A 0]99 thE B9l QRlEo] A ddel #os
=02 e g 51 g4zl %
Bo} st 9 227)A 978 H9 2o 22 HAdy
g ozt FAA Gorgd Agrt agdoh
B UAS 2
¥ 7= Korea Health 21 R & D Project, Ministry of
Health & Welfare, Republic of Korea 974] (HMP-—
00-B—22000-00153) & $&4 d3y=glon, B A+
£ 3l =85 FA ¢FEY Ads 4Ad, Qe
2 2w A, oFA] BA P AAEA A=

Fuok

Literature cited

1) Kim JH, Koo BK, Kim KJ, Baek JW, Lww YK, Lee SK, Lee
HS. Characteristics of eating behaviors of the lon-lived elderly
people in Kyungpook Sung-Ju. Koran J Community Nutrition 4:
219-230, 1999

2) Kim JS. Disease incidence pattern and health and nutrition
survey in South Korea. In Paik et al., eds.: Korean Health and
Nutrition Survey, pp.3-18. Seoul National University Publisher,
Seoul, Republic of Korea, 1997

3) Korean National Statistical Office (http//www.nso.go.kr), 1999
Annual Report for Death Causes, 2000

4) Hamet P. The evaluation of the scientific evidence for a re-
lationship between calcium and hypertension. J Nutr 125: 311S-
4005, 1995

5) Moon HK, Joung HJ. Dietary risk factor of hypertension in the
elderly. Korean J Nutrition 32 (1) : 90-100, 1999

6) Cynthia DM. Effect of dietary sodium restriction in overall nu-
trient intake. Am J Clin Nutr 65 (suppl) - 687s-691s, 1997

7) Choi HM, et al. Nutrition, pp.327-334, Kyomoon Publisher, Se-
ould, Republic of Korea, 1998

8) Huh K. Know about salt! (Why the Koreans have to reduce the
salt intake?) . National Nutrition 10: 38-47, 1997

9) Engstron A, Tobelmann RC, Albertson AM. Sodium intake trends
and food choice. Am J Clin Nutr 65 (suppl) : 704s-707s, 1997

10) Kim SK, Kim HJ. Sodium intake & exretion of preschool child-
ten in urban. Korean J Nutrition 30(6) : 669-678, 1997

11) Wuorela H, Po rsti I, Arbola P, Ma kynen H, Vapuatalo H. Three
levels of dietary calcium-effects on blood pressure and electrolyte
balance in spontaneously hypertensive rats. Naunyn-Schmiede-
berg’s Arch Pharmacol 346: 542-549, 1992

12) Moon BH. Housekeepers’ awareness for salt intake in Seoul.
Master thesis, Ewha Women’s University, Seoul, Republic of
Korea, 1985

13) Gariballa SE. Nutritional factors in stroke. Br J Nutr 84: 5-17,
2000

14) McGregor GA. Sodium is more important than calcium in es-
sential hypertension. Hypertension 7: 628-637, 1985

15) McCarron DA, Lucas PA, Shneidman RT, Lacour B and Drueke
T. Blood pressure development of the spontaneously hyperten-
tion rat after concurrent manipurations of dietary Ca’* and Na*. J
Clin Invest 76: 1147, 1985

16) Oshima T, Young EW, Hermsmeyer K, McCarron DA. Modifi-
cation of platelet and lymphocyte calcium handling and blood
pressure by dietary sodium and calcium in genetically hyperten-
sion rats. J Lab Clin Med 119: 151-158, 1992

17) Schedal HP, Miller DL, Pape JM, Horst RL, Wilson HD.
Calcium and sodium transport and vitamin D metabolism in the
spontaneously hypertension rat. J Cli Invest 73: 980-986, 1984

18) Lee SY. National Health Screening Survey. In: Paik HY, et al, ed.
Korean Health and Nutrition Survey, pp.41-91, Seoul National
University Pubilisher, Seoul, 1997

19) Korean Nutrition Society, Computer Aided Nutritional Analysis
Progrom (CAN), 1997

20) National Rural Living Science Institute, 5th Food Composition
Table, 1996

21) Korean Food and Drug Association, Korean Food Composition
Table, 1996

22) Ministry of Health and Welfare, Korean Food Composition Da-
tabase Report, 2002

23) Korean Nutrition Society, Recommended Dietary Allowances
for Koreans, 7th revision, 2001

24) Son SM, Lee YN. Nutritional status and related factor of elderly
residing in Puchon City. J Korean Soc Food Nutr 28 (6): 1391-
1397, 1999

25) Choi BS, Kim EJ, Park YS. Study on sodium intake and pre-
ference for salty taste in college women. J Korean Soc Food
Nutr 26 (1) 154-160, 1997

26) Chang SK, Kim YS, Lee SD. A study on optimal gustation of
salt in hypertensive patients in Korea. Korean J Nutrition 16(1),
1983

27) Yoon JS, Park JA, Kim YN. Renin activity, habitual Ca, Na
intake and hormonal effect on hypertension. Korean J Nutrition
30(2): 170-176, 1997

28) Choe M, Kim JD, Kim SS. A study on correlation between
blood pressure and Na, K Intakes pattern in the family members
of normal and hypertension patients. J Korean Soc Food Sci
Nutr 25(6): 1045-1049, 1996

29) Lee HK, Chang MJ. Effect of family type on the nutrient intake
and nutritional status in elderly women. J Korean Soc Food sci
Nutr 28 (4): 934-941, 1999

30) Pollack H. Creatinine excretion as index for estimation urinary
excretion of micro-nutritients or their metabolic and preducts.
AM J Clin Nutr 23(7): 865-867, 1970



