BB E R B e 34(7) : 786~796, 2001

A S k5l A D g 919)
WE Al #a AT
! 3t 2

SCEEEREL- DL

A Study on the Calcium and Sodium Intakes and Urinary Calcium Execretion of
Preschool Children in Busan

Lim, Hwa-Ja¢
Department of Food and Nutrition, Dong-eui University, Busan 614-714, Korea

ABSTRACT

To assess calcium and sodium intakes and urinary excretion of preschool children in Busan and to evaluate the relationship of
intakes of food and nutrient with urinary calcium excretion, calcium and sodium food frequencies of 25 common foods affecting
intakes of calcium and sodium per week, nutrient intake by 24hr recall and 24hr urinary calcium and sodium excretion were
measured with 97 preschool children. The mean calcium intake was 436.11mg and below RDA. The mean sodium intake was 1890.
11mg. The mean urinary calcium and sodium excretion were 42.88mg and 735.25mg respectively. The mean urinary calcium/
creatinine ratio was 0.20. The urinary calcium excretion showed positive significant correlations with weight, intake frequency of
pizza consumed per week and urinary sodium excretion(p < 0.05, p < 0.05, p < 0.001). The urinary calcium excretion per
milligram of creatinine showed positive significant correlations with intake frequencies of pizza and common squid consumed per
week(p < 0.01, p < 0.05) and negative correlation with age(p < 0.05). No significant relations were found between urinary
calcium and intakes of calcium, protein and phosphorus. Urinary sodium was found to be the most important determinant of
urinary calcium excretion. Intake frequency of pizza consumed per week was found to be the most important determinant of
urinary calcium excretion per milligram of creatinine. Based on the results, urinary calcium excretion was related to intake frequency
of pizza consumed per week and urinary sodium excretion. Low calcium intake and increase of calcium loss in the urine potentiated
by sodium intake during growth may reduce peak bone mass. So nutritional education is needed in order to increase calcium intake
and decrease sodium intake, especially from fast food like pizza. (Korean J Nutrition 34(7) : 786~ 796, 2001)

KEY WORDS: calcium and sodium food intakes, calcium and sodium intakes, urinary calcium and sodium excretion, preschool

children.
ARSI 1R

N = a7 ZEe fejvetl A8gelA s A=) A8
FYa T TR A 10 FUNA% A
2 AlA 7#%01]’\15 Zhepo]l AFAF o gt J¢E oty 19 HiE ZHF H3HES 19904 517mg, 1995L4
AE weo] A - 2 wnk o e} WA Fopad Fd. 531megd} 19984 5llmg&?:. YR ARl 70% 0]
TEA A3 nEet, FHAs uA"E ot 5 AF A ‘Riq 19983 % odedd M TS B 1~24 oM+ 568mg.
By gase] gha ok ek H B Aol 3 3~6AlollA = 400mg 7~ 1941914 500~530mg. 20~
tf ZA#H(peak bone mass)2] FEo| FHopiE oo 64*1]01]*1 496~555mg, 65Al0] Akl = 39TmgE 1~24

T8 AAeRlow FEHT ., ® o FHYF G F A% B Adwl A Al vjdsla Qo
7Pt Fas Agedlors gJirle] FES Ty 37t A7V AEAFEe] B AE T8 deru)d ol
Fow TS AT 5T, ol 2
e wrerol A9l QJeRe A A% Aohaael RAA
"T'o whom correspondence should be addressed. oJake wa Aoz WAr}k Aclel A AwWE Tl

© 2001 The Korean Nutrition Society



Fe BEAF gl wom S Teit 4ol
T4 o] #7el A7) o] AuE Al
o whEA] BHAA Y vk ek wd A
F e B A JEFHAY § o 2o

L9190 a1z

SYARE IpEF AFE Agosie] Zhulal] o
@2 i 8915 SR 25|l w SEG A4
7} A Fo g zhpul S ZUpA) 7l U1 Al Aol A L}

= % 7Hp7ke] transport mechamqmol “H ¢ AHsHA

g gFS wh=r} "

dEElo] Qly) Wi Rax]al Qv & 2 v
5o alole] Fa geleon Ngeldel AT §
fratir Q7] wiitol]l o) v A H R o) vhe gl
Mapo] Fubshul AT HAAA AdE 7l

R ORI RE

SulvieRe gA R R A et e A
stof fédﬁ;l »-*PE—% 5ol e

R R Jil D‘O °oF 20g A% WHO

& 424 Hola alLl-. upehag

v?-aM 2}l ol M LR ’}EW 3 Mg i‘ﬂf?.ﬁéﬁ’l

1=

ZhEul g OS5 festis 2y /»Hﬁ Ao § Zhe
vh 53] Aol JEe] e R T e
kA bR RS R Al 7 e v"? ‘,‘41“1, Olﬁa" tegalily
vhof] Hgxjol odgkg v Rju] A i or Al ael g Al
dgke v A Ao ¥elyj

ol7bel Al ek f8h, Wy As5Alol ofsiA] Frob
7106 #F9-ue] U skarele) vliake) A91E sk Aer
e olu] 64 o) ol WAtk W) luht wheb a
Aol tfgh ) F b AN Ao E Holi= uk 64 ol&}
of gl A opEire] ) vhESY A ¥ urPYEE
H7vele) S-S vhgE s A Fa3% oujzt gl
vhar Azbglc) sk obg )i Alale) Aol 243k
A7 ELA g ko] FUbebal AlA 71w 2 W ARERlA)
7 gEo] wheby)ir gk Alz|olul AFv)el ol A
A bk Mk opuo) AAe) Aol oJEkS 7] A 4 glen
2 s ofbso EH?)F A gkt o gl T4

Aol A A 5= 491 _
AR i AR Sl U@ )B @48 sol

A FeolAd Bat kg G
sl elslol. ol3so] ol e tie)
FEst aba, 2, g el ‘%-7}—‘*%3191 ]
@

glof] e Wby} e e} B o) whal

o A R B EEh 34(7) : 786~796, 2001787

o[A7]9) opgolt Yadme) AEHAYUE Hsh
b e H Ao noln AHAHE ge v}

A& oz Azkdy mety 7] obgEd HdeR
UEF AEAZA8E 2 n dauiibete] 2AE 3

7¥sted @S
L A7k
A Seluet g obgd ddes tEFe) 4]
Z 3 diabel A AT glont Aol A4 U
HAPSE S ARG 1 W s 58] Ad8e] wg
7h 3] Zldss @A obg e
AFHANEe} AN duiddate] dEge e
Atz HFale), o]o) B Ao M mAjA Y] B o}
g ddet At GE G A 2 A
& 12 2441 AR A A EG shebsta, A 7
7t Arteted ) s
CJLX} Akt

G sl 2 e Fag ozt ot

2 % e

wo

<

o X L-
WAl ae) st Al ool te et Vel Yas

Bl AAE 4 9lomg uje] FES who A3EJokEla)

Aol 19981 2~39ell ZA BARAUel sk

iug} Ho]tr} n:}LL & BElo] FAW
Abslol AlA s dlababe) oIkt
)

—y=7] - - LTk A~
,Laba A, sl

24*14 e ol 8ol A dAREol A
A3 %%—}91 5. B An, zevye zARU

Hol A &S 483] ataly] Slatel AA) zAPHERA] A
FATAY EATERE BEAUGT = PP S B
Fahatr] slsh 2=k MI Az 7P A ALgshE At
87, 5w, AE RV Sol diE ARdEd s
Akt Aol At 24 S Z2eshrlAd A
Fol digor s & AR Z219(Can pro A
M) E ol gated T 1 Fo ddhet T UE



788/ 81370 o}E-2] Ca, Nao] 41219} 2% Cavll Aol

AL ANSAG. EHe) HES 9
of wolgwaEe] SAAAAE 3 ABGPAE A
& }}:_”_4 g__r 7],}\1 VAHE

EF 55 B o] fagr) zx}qq A
| 70 9%ae) 24, UEFe) 19 B AR
¥ Rl SRS S o) AT

Lo

1o

3|
pod

9 1~3M2 7} 4~6H e BRako] dUL AN E 3
71T,

2) A8 RUHEE A YA TN

PN et EFe) 4 dHE urt A48 Bt
7) el g e At dHde 257 AEAE
& deislal AEAH NEYOR T HANES defs
Q. 43 MEs i 38w 28] WY 18], F 3~
48], 5+ 18], Tow SHoE rslon, 18w
L goto] 21 S wveaA] el FaL i

= O]é_iﬁ-—— 7|FE, HE 7])Eeko] A _,] 35Fow

°f

& =
o] MExo| alA Ut BE /12T 15 &

e S TR A
oot oo B 1o
>
jutcl
F

o5

R

2 W

wolshz uE e 0.5uE -
ol BE 71FFe] 15 Fote] HANEE B4

3}‘7 ~—‘§ 7

E.E‘

-~

il
.

«
r2

obEEe] AARSAUE bobrr) Hstel Mg} 45
ZAa9on. kaupAlFR HTES s
kaupA5=+= #5(g) x 10/41 & (cm”) o2 Artstdrt. &=

st &g dJdelmdlE st AXYEEAI
(WHR: waist/hip ratio) & F3}2it}.

f =N
~—

AN

oFg 3} ofefUlol A APAS-S G F 24N 7k 28 S 54
SRkl 1379) &g Sahelch 2a5el) 4l
719h 774z EDTAS0] 24817h0]4 B2 % o] &4 A%

Uri ol AHste] AHEEY T, FHE AWE FHE
248 § -20C Weae Baste] ARgsich Awd)
%}H-‘*}‘L}E%’?:} 3o AAEH 5 A (atomic  absorption

spectrophotomer: Varian, Spectro AA200. Australia)
2 Z24s%on, 42Uy creatinine &3%-& Hawk 59
PPo g ZAse] AW NS Hrle &
He] pHE Eiken chemical company(Japan)®] Ten-
patch test strip(Uropaper 10)& AH&-ste] S48}

5) BHHN=
176789 2185 A~d4Flo] hd3 9759 X FE iy
22 SAS Package® |83t BAAEIAT 7 53

=St udent t-test® Frol A& ASE ey, 7t g7t
A A= Pearson's correlation coefficient® *

o U:] tﬂ = ?I—HHH/Q Bl:oﬂ 03‘0‘}:*‘ U] 2] O]Z} o Step~
wise multiple regression®'H& o) ga}o] 24 0}‘&‘1}.

u]
LU I L

1. 2UNY

FAMGobE 9T ] AYEIEE 2~64R
ot 539, ofo} 44T o)ArHTable 1). XA dolE9l
Q) a}}\}fsl— x,gpg;ﬂ]r:»_ Table 29], 711;} 7}14\_1—. 4:::) o] 7}:4
o] A a1 iz A7) 56.7% 2 7V Boken it
o] 68%7} 7HEr 418 olstoll EXEEIITE R AN
1= oppl x|} ofoju]e] 79 30u7t 2kzt 79.4%. 82.5% %
7h dstom thEos opulAle] - 4007t 17.5%. o
Huel 39 20th7} 11.3%2 Bkt Bre] wgsEe
ol st ojulr] B mFo] 22} 49.5%. 63.9%2 71%
wekal vhRon tiFol ol 217t 45.4%, 28.9%% W%
o}, opujA]e] 2§l %iﬁ_’ 2) = 7)4zlo) 28.9% % 71
Bokor theow AFFA 16.5%, A L abel wha
15.5%, $ufj= 12.4%. 1 14 10.3% oAt o=y
o 2% 206%7F AE 2w A AEY w= )%
o] 8.2%3 714 wetom, thgow *M*%‘ 6.2%. %
oA 3.1%, BAATEAR} 1A} 2 % ol 744
AAH ZWe Avun 715l w.; 481 101~200%H)
o] ﬁﬂlQl 54.6% = 7H wokal 11 v °l 201~300%H4,
51~100%Hel, 301~5007k81e] 2}7} A ae) 16.5%. 13.4%,

AJ LA o

6.2%% AX|sich. ¥ APhAES] FRABTEL: 4
A5FE YHond sm Park™e] eltjaapie] ¥
RARRTES nEgoLt B AP YAES) Rrse)
S5 BUFAL H R0 Aelelet

2. NA QY

Table 38 EARRHoRESS) ARSI B7A

FRFF] AP ohgel A F 1~

il

349} 4~64)

Table 1. Distribution of subjects by age and sex(n = 97)

Agelyrs) Male N(%) Female N(%) Total N(%)
2 7(41.2) 10(58.8) 17(17.5)
3 14(56.0) 11(44.0) 25( 25.8)
4 13(59.1) 9(40.9) 22( 22.7)
5 6(50.0) 6(50.0) 12( 12.4)
6 13(61.9) 8(38.1) 21( 21.7)
Total 53(54.6) 44(45.4) 97(100.0)




Table 2. General characteristics of subjects
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Table 3. Anthropometric data of subjects

Characteristics Criteria No(%)
No. of family <=3 11(11.3)
4 55(56.7)
5 20(20.6)
6= 11(11.4)
Age of father(yr) <30 1 1.0
30 <40 77(79.4
40< <50 17(17.5
50=< 2( 21
Age of mother(yr) <30 11(11.3
30< <40 80(82.5
40< <50 4 4.1
50= 2021
Education level Middle school 5( 5.2
of father High school 48(49.5
Graduate school 44(45.4
Education level Middle school 7(7.2
of mother High school 62(63.9
Graduate school 28(28.9
Father's occupation  Professional 28(28.9
Administrator 7(7.2
Office worker 16(16.5

Salesman
Farming, forestry, mining, fishery 4( 4.1

Productive labourer 15(15.5
Service 10(10.3
Unemployed 5( 5.2
Mother's occupation Professional 8( 8.2
Office worker 1 1.0
Salesman 3( 31
Productive labourer 2( 2.1
Service 6{ 6.2
Housekeeper 77(79.4
Family income 51 100 13(13.4
per month 101 - 200 53(54.6
(10,000 won) 201 - 300 16(16.5
301 - 500 6( 6.2
501= 5( 5.2
Unknown 4( 4.1
2 o] tebd Zolck, Hit 4143 AFS 1~34E

o

] 29 95.33cm, 15.31kg. 4~647-9) 4% 111.22cm.
19.89kg= 4~641am9] 21783 #HEFL 1~34tef gt
ARt 2h2h freldhA EAdHp <0.001, p <0.001). %
A dobsre] Zb Ao Wit g AlEE 73 ek
dekel zh Agard AR AFIEA~ 3*]# 92cm,
l4kg 4~6A413" 11lem, 19kg) st HaTSiRH 1~ 349
Az B A 24e, 4~ 6*1]&0 A5 AR
u}. 4~6A11-_rl91 183 AFE Lee 579 464 ob5 4
R o) e 1 s L o kaup#loi= 16.379109, 1~

Age group Total
1 3yrsin = 42) 4 - 6yrsin = 55) (n = 97)
Mean + SD Mean + SD Mean + SD
Heightlcm)*** 9533 + 6.12 111.22 + 8.15 104.34 + 10.77
Weighttkg)*** 1531 + 2.47  19.89 + 3.81 1791 + 4.00
Kaup index" 16.81 + 1.77 1602 + 2.07 16.37 £ 1.97
W/H ratio™* 093 + 0.08  0.89 + 0.06 091 + 0.07

"Kaup index = weight(g)/height'{cm’) x 10

"W/H ratio = waisthip ratio

Mean height, weight and W/H ratio are significantly different
between the two age groups(x+: p < 0.01, #xx: p < 0.001).
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ratio)i= 091929 1~341 0.93, 4~64" 0.89%
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Table 4. Mean daily nutrient intake of subjects

Age group Total
Nutrient 1 - 3yrs(n = 42) 4 - byrs(n = 55) (n = 97)
Mean + SD Mean + SD Mean + 5D
Energy(kcal) 1394.62 + 466.87 1447.24 + 346.35 1424.46 + 401.56
116.2)" ( 90.5) (101.6)
Protein(g) 46.65 = 14.48 46.06 + 13.26 4631 £ 13.73
(186.6) (153.5) (167.8)
Calcium(mg) 479.09 + 274.55 403.29 + 203.98 436.11 £ 238.79
( 95.8) ( 67.2) (79.6)
Ca/weight(mg/kg)*** 3160 £ 1737 20.81 + 10.96 2548 + 15.01
Phosphorus(mg) 760.60 = 260.90 738.89 + 238.72 748.29 + 247.47
(152.1) (123.1) (135.7)
Ca/P ratio 0.60 + 0.20 053 + 0.17 056 + 0.18
Sodium(mg) 1741.33 + 730.26 2003.72 £ 718.54 1890.11 + 731.56
"Percent of Korean Recommended Dietary Allowance, 7th ed
Mean ca intake/weight is significantly different between the two age groups(*++: p < 0.001).
Table 5. Mean intake of protein and calcium from animal and plant food
Age group Total
Nutrient 1 - 3yrs(n = 42) 4 - 6yrs(n = 55) (n = 97)
g (%) g (%) g (%)
Animal protein 264 + 121 (55.6) 233 = 111 (49.1) 247 £ 116 (51.9)
Plant protein 202 £+ 89 (44.4) 228 £ 7.2 (50.9) 217 £ 8.0 (48.1)
Animal calcium 356.2 £ 2623 (67.6) 277.7 £ 2049 (60.9) 311.7 £ 2335 (63.8)
Plant calcium 1228 + 864 (32.4) 1256 + 631 (39.1) 1244 + 736 (36.2)
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Table 6. The calcium and sodium food frequencies of 25 common
foods affecting intakes of calcium and sodium per week

Age group Total
1 - 3yrs(n = 42) 4 - 6yrs(n = 55) (n = 97)

Mean + SD Mean + SD  Mean + SD
Ra Myon 0.85 + 1.06 132 £ 164  1.12 + 143
Hamburger 0.14 + 0.60 034 £ 151 0254 1.20
Pizza 0.04 + 0.17 0.07 + 045 006 + 0.38
Beef 1.20 £ 2.1 103 + 162 110t 1.89
Pork 127 + 1.65 140 £ 187 134 +1.77
Chicken* 0.83 + 1.23 032 £ 092 054+ 109
Sausage 0.73 + 1.47 072 £ 185 072 + 1.69
Shrimp 0.09 + 0.55 0.08 + 032 0.08 + 0.43
Oyster 0.01 + 0.04 0.00 £ 0.00 0.00 1 0.03
Crab 0.21 + 0.64 0.11 + 036  0.15 + 0.50
Common squid 0.52 + 1.06 0.18 + 058 033 £+ 0.84
Anchovy, dried 1.85 + 3.41 193 + 3.63 1.90 4 3.52
Fish paste, fried  0.97 + 1.44 105+ 179 1.02 + 1.65
Egg 3.74 + 2.36 440 + 360 412 + 313
Soybean curd 233 + 1.81 1.84 £ 1.87 205 + 1.85
Soybean paste 225 % 2.63 1.50 + 2.05 1.82 4 2.33
Soybean 1.12 + 3.37 154 + 386 135 + 3.64
Spinach 0.82 +1.23 068 113 074 +1.17
Kimch 567 + 5.79 630 +4.69 603 + 517
Laver, dried 557 + 4.46 463 + 354 503 + 3.97
Sea mustard 1.53 + 1.81 142 £160 147 + 1.68
Milk* 10.46 + 8.94 7.35 + 486  8.69 + 7.06
Yoghurt 6.44 + 5.20 524 + 4.01 5.75 # 457
lce cream 2.00 *+ 2.56 200 + 2.44 200 + 248
Cheese 1.04 + 3.49 0.73 £ 215  0.87 + 2.80

Mean intake frequencies of chicken and milk consumed per week
are significantly different between the two age groups(+x: p < 0.05).
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Table 7. Mean daily urinary calcium and sodiuim excretion per 24hr urine of subjects
Age group Total
1 = 3yrsin = 42) 4 - byrs(n = 55) (n = 97)
Mean £ SD Mean + SD Mean + SD

Urine volume(ml) 466.80 + 222.14 487.80 + 203.72 47871 + 211.02

Urine pH 686 + 0.86 658 +  0.69 6.70 + 0.78

Creatinine(mg)*** 15991 + 83.88 25529 + 85.35 21399 + 96.75

Na({mg)* 644.79 + 466.34 804.33 + 32533 735.25 + 388.50

Ca(mg) 3797 + 39.89 4662 + 4213 4288 + 41.19

% of total ca intake 1413 + 2357 13.71 + 1575 13.89 £+ 19.4

Ca/cr ratiofmg/mg) 023 + 019 018 £+ 0.16 020 + 047

Ca/weightimg/kg) 247 + 252 232+ 218 238+ 232
Mean daily urinary creatinine and sodium excretion are significantly different between the two age groups(*: p < 0.05, ++*: p < 0.001).
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Table 8. Correlation coefficients between urinary calcium excretions
and the results of growth and urine analysis

Variables Urinary calcium  Urinary ca/
excretion creatinine
Age 0.053 - (.200*
Height 0.172 -0.093
Weight 0.235* 0.036
Kaup index" 0.114 0.087
W/H ratio” -0.233* - 0.000
Urine volume 0.505%** 0.417%**
Urine pH 0.052 0.140
Urinary creatinine excretion 0.429*** —0.042%**
Urinary sodium excretion 0.444*** 0.187
Urinary calcium excretion 1.000 0.834***
Urinary ca/cr ratio 0.834*** 1.000
Urinary ca/weight 0.963*** 0.882**+

"Kaup index = weight(g)/height'{cm?) x 10
W/H ratio = waist/hip ratio
*: p < 0.05, #x+: p < 0.001
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Table 9. Correlation coefficients between urinary calcium excretions

and the results of nutrient intake and the intake frequency of 25 com-
mon foods affecting intakes of calcium and sodium per week

o
T

Urinary .
Variables calcium Urlna.ry.
excretion ca/creatinine

Energy intake 0.051 0.060
Protein intake 0.009 0.002
Calcium intake - 0.100 0.088
Calcium intake/weight -0.196 0.080
Phosphorous intake -0.059 0.051
Ca/P ratio -0.092 -0.074
Sodium intake 0.114 0.044
Ra Myon intake frequency per week 0.082 0.120
Hamburger intake frequency per 0.002 0.019
Pizza intake frequency per week 0.230* 0.305**
Beef intake frequency per week 0.016 0.006
Pork intake frequency per week 0.024 - 0.030
Chicken intake frequency per week 0.108 0.135
Sausage intake frequency per week 0.105 0.075
Shrimp intake frequency per week 0.068 0.137
Oyster intake frequency per week -0.014 0.101
Crab intake frequency per week 0.035 0.088
Common squid intake frequency 0.131 0.225*

per week
Anchovy, dried intake frequency 0.039 0.102

per week
Fish paste, fried intake frequency -0.064 -0.151

per week
Egg intake frequency per week 0.055 0.111
Soybean curd intake frequency per 0.114 0.028
Soybean paste intake frequency per -0.084 - 0.004
Soybean intake frequency per week 0.097 0.165
Spinach intake frequency per week 0.016 0.107
Kimch intake frequency per week 0.023 0.053
Laver, dried intake frequency per 0.001 0.083
Sea mustard intake frequency per -0.052 0.090
Milk intake frequency per week 0.158 0.097
Yoghurt intake frequency per week -0.135 ~0.124
lce cream intake frequency per week 0.105 0.003
Cheese intake frequency per week -0.070 - 0.051

< 0.05, *: p < 0.01
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Table 10. Summary of the stepwise regression procedure with regression weights for urinary calcium as dependent variable"”

Dependent variable and step Partial R’ B SE of B F P-value
Urinary calcium excretion
1. Urinary sodium excretion 0.1895 0.0543 0.0103 27.78 0.0001
2. Pizza intake frequency per week 0.0433 39.5376 12.1946 10.51 0.0017
3. Soybean curd intake frequency per week 0.0517 -4.8683 2.2023 4.89 0.0299
Intercept 17.6784 8.7003 413 0.0455
Urinary calcium/creatinine excretion
1. Pizza intake frequency per week 0.0960 0.1317 0.0442 8.88 0.0038
2. Age 0.0278 -0.0325 0.0135 5.81 0.0182
Intercept 0.2808 0.0642 19.14 0.0001

"Model R? for urinary calcium and urinary calcium/creatinine excretion were 0.2845 and 0.1238 respectively.
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