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A Study on the Calcium and Sodium Intakes and
Urinary Calcium Excretion of Adults in Busan
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Abstract

The purpose of this study was to assess cacium and sodium intakes and urinary excretion of adults in Busan and to
evauate the relationship between urinary calcium excretion (UCa) and the status of anthropometric, blood pressure,
urine anadysis, and nutrient intake of subjects. Nutrient intake by 24 hr recall, 24 hr urinary calcium and sodium
excretion (UNa) were measured with 87 adults aged 20-59 yrs (42 men and 45 women). The mean cacium intake
was 88.0% for men and 103.0% for women of Recommended Intake. The mean sodium intake was 283.4% for men
and 250.5% for women of Adequate Intake (Al). The mean 24hr UCa was 127.4 mg in men and 107.3 mg in women.
The mean 24 hr UNa was 3650.6mg in men and 3276.4mg in women. The intake and urinary excretion of cacium
and sodium were not significantly different by gender. UCa showed significantly positive correlations with sodium
intake and UNa in men (p<0.001, p<0.05) and women (p<0.001, p<0.001) and with age, systolic blood pressure
(SBP) and sodium density in women (p<0.05, p<0.05, p<0.01). The UCalcredtinine showed significantly positive
correlaions with age, sodium intake, sodium density, and UNa in women (p<0.05, p<0.01, p<0.01, p<0.01).
When UCa was dratified into quartile (Q1-Q4), age, SBP, UCa, UNag, sodium intake, and Al percentage of sodium
(p<0.01, p<0.05, p<0.001, p<0.001, p<0.001, p<0.001) were significantly higher in Q4. The mean intake and
Al percentage of sodium in Q4 were 4768.8mg and 329.0. Based on the results, UCa was related to age, SBP, UNa,
and sodium intake. Therefore, nutritional education of decreasing sodium intake for decreasing UCa is needed.

(Korean J Community Nutr 16(2) : 215~226, 2011)
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Table 1. General characteristics of subjects

Characteristics  Criteria Male Female
20-29 9 ( 21.4)" 12( 26.7)
30 - 49 16( 38.1) 26( 57.8)
Age (yrs)
50 - 59 17 ( 40.5) 7( 15.6)
Total 42 (100.0) 45(100.0)
Public official 12( 28.6) 11( 24.4)
Teacher 1( 24) 2( 4.4
Company employee 4( 95 5(11.1)
Businessman 8(19.0 4( 8.9
) Student 7(167) 8(17.8)
Occupation
Homemaker 1( 24) 5(11.1)
Services 3( 7.1) 4(10.8)
Inoccupation 4( 9.5 3( 6.7)
Profession 1( 24 1( 22
Laborer 1( 24) 2( 4.4
Elementary school 2( 48 1( 22
Middle school 6(14.3) 6(13.3
) High school 9(21.4) 10( 22.2)
Education level )
Junior college 5(11.9 5(11.1)
College 17 ( 40.5) 22( 48.9)
Graduate 3(7.1) 1( 22
100 5(11.9 4( 8.9
101 - 200 9(21.4) 12( 26.7)
Famiyincome 50 _ 300 13(31.0) 11( 24.4)
(10,000 won
per month) 301 -400 8(19.1) 8(17.8
401 6(143) 7( 159
Unknown 1( 24) 3( 6.7)
1) N (%)

Table 2. Anthropometric and blood pressure data of subjects

Male Female Total
(n =42 (n = 45) (N =87)
Age (yrs) 420 £ 120" 382+ 110 400+ 11.6
Weight (kg)*** 695+ 83 569+ 88 630+ 1046
Height (cm)*** 1713 £ 6.0 1882+ 44 1646+ 84
BMI? 237+ 23 227+ 32 232+ 28
SBP (mmHg)>** 124.9 + 121 1149 + 11,6 119.7 + 12.8
DBP (mmHg)** 786+ 9.0 71.8% 101 751 % 10.

1) Mean £ SD

2) BMI = weight (kg)/height®> (m?)

3) SBP = systolic blood pressure

4) DBP = diastolic blood pressure

*xoxxk gignificantly different at p < 0.01 and p < 0.001 respec-
fively by t-test

3. YL MANE
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Table 3. Mean daily nutrient intake of subjects

Nutrient Male (n = 42) Female (n = 45) Total (N = 87)
Energy (kcal) 2118.8 £ 6829 ( 90.2)? 1998.3 £ 687.5(103.5) 2056.5 = 684.0 (97.1)
Protein () 87.1 £ 321 (164.7)Y 78.6 = 39.3 (170.5) 82.7 £ 36.0(167.7)
Animal 459 £ 233 366t 214 4001+ 227
Plant 412 167 420+ 291 416 £ 238
Calcium (mg) 6412 £ 3254 ( 88.0 677.7 £ 398.9 (103.0) 660.1 £ 363.7 (95.8)
Animal 290.0 £ 227.9 299.4 £ 2485 2949 £ 2374
Plant 351.2 £ 168.1 378.3 £ 347.7 3652 £ 274.8
Ca density (mg/1,000 kcal) 3145 £ 128.8 338.6 £ 139.5 327.0 £ 1342
Ca/weight (mg/kg)* 9.4 + 4.9 121 = 7.2 10.8 = 6.3
Phosphorus (mg) 12305 = 427.9 (175.8)¥ 1180.6 £ 535.1 (164.4) 1189.1 £ 485.2(169.9)
Ca/P ratio 05+ 0.2 0.6 0.2 0.6 £ 0.2
Sodium (mg) 4136.7 £ 1186.2 (283.4)" 3708.9 + 1306.2 (250.5) 3915.4 £ 1260.9 (266.4)
Na density (mg/1,000 kcal) 2084.0 = 707.4 1988.5 £ 764.3 2034.6 = 734.7
1) Mean £ SD

2) Percent of Estimated Energy Requirements (EER) of 2010 Dietary Reference Intakes for Koreans (KDRIS)

3) Percent of Recommended Nutrient Intake (RNI) of 2010 KDRIs

4) Percent of Adequate Intake (Al) of 2010 KDRIs
*: significantly different at p < 0.05 by t-test

B 92} 2118.8 keal, 917} 1998.3 keal® 242} oL%
7 Q340 90.2%, 103.5%Ict. it vhilA A Fake
82.7 go & WAAF T 167.7%R.0M, FF 87.1 g, o
A 78.6 go & 77t AAHFHTC] 164.7%, 170.5%31th.
TS S AR FE whild ) AEA
o MFEEE 41.1 g 41.6 gloH, @Ae] B¢ 459 ¢
41.2 g, 91xF2] - 36.6 g : 42.0 gATh.

Bt ZAF L 660.1 mgl & AFAF TS 95.8
gom Pt 641.2 mg, A 677.7 mgl & ZF2F A%
%2 88.0%, 103.0%%tt. 4] 1,000 keald 2
HgF S A ZedEs 1Y B 327.0 mgon,
2} 314.5 mg, 91AF 338.6 mgtt. AE kgd ZHAF
2 19 4 10.8 mgRoer, B4} 9.4 mg, 994} 12.1 mg
2 UeRt 255 9S vy 52 den e
2d ZHo] AHEE 294.9 mg : 365.2 mgS).on, Pate]
79 290.0 mg : 351.2 mg, JAFe] ¢ 299.4 mg:
378.3 mg3ith.

19 4t 919 AFEE 1189.1 mgl & AR} =9k
©1(169.9%), ¥ 1230.5 mg, ©1A 1150.6 mg o
9 55 AFRe] P o 290 (175.8%, 164.4%).
19 Hit Ca/Po) AFw1E-2 0.601%0H, g4} 0.5, 9=}
0.6°%2 VeR W, | B QA F &) Zg/dF =kl nis)
ok}
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266.4%%°m Y=} 4136.7 mg, 912 3708.9 mgo & 7z}
7} ZRAF k) 283.4%, 250.5%% T AAE YEFY

ol m X mx R
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FURAFAENE &, R e we AT 2
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FAIN IS A4 A3 Table 49} 2ot 1Y
A AW ERL 1312.7 mLo|glod, Ak 1409.3
mL, &} 1222.5 mLSAt}. 1Y 83 creatinine ¥ 5
895.5674.3 mgellen, P& (1068.2 mg)2] creatinine
Hd ko] o32}-(734.2 mg) 9] creatininedlPdZFR T} 7218}
Al 2339 (p < 0.001).

19 i ZgadeEe 117.0 meellod, §xt 127.4
mg, 91A} 107.3 mg= &, Wattell {25k 2fo]7F 3gict.
ZATIARE L] 24717 2E gl eke AFwe] 3
T 21.9%% e, G2} 23.9%, AR} 20.1%E &, Wt
of f2lgt xjo|7) Tt 1Y B Ad okl d (mg) T 2
FHl A (mge) &2 0.10]1300H, =} 0.1, o7k 0.19
th 1 Bt AT ke ZElAd®s 1.9 mgolglew,
2+ 1.8 mg, ©12F 1.9 mg O =2 &, Warztell f-2lgk ate) 7t
AT}
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5 MNHFA, @@, AHBMA JFLAMFAUEY ABT 2 AdolEd & 2 o | B AT
Ert PSR LA (p < 0.001, p <0.001), AF & 2=k
A Z7NA] A2 ZARPIAE L] AAAISA], ), 2 (p <0.001, p <0.001), ZeidFwed dig 2uF Za
AR, o Gokh Bl 2 UERS AR avs 2 HEE S (p <0.001, p < 0.001)3 712t f2) gt o2 A
e W Feoleld & Zguidezte] PEAS AR IS BYon, o3xte] 49 a3 (p < 0.05), AHE o
7] Y8l 2w Zaalds 9 FdolEld F ZEulds EFEE(p < 0.0 f2)t k] AeAE 2ok
T} 2A}E zF HEE7ke] A2 Al B Ak Table Table 6014 T8 YA 9 Z, UEFS] T2 &
5, 63} 2}, W s 9 Felobed o et dAlE
Table 504 AAAZA], "k, AREAR 9 £2HF 72 AVEA 2¥F Zailldse & Y 5 HEFEAS
Tl ds gl FelEld o Zgajdarie] A4S Aus (p <0.01, 0.001) 3} 22t F-2)35k ko] Ja Al S Hlo
AT 2 AR o W BF AWE creatinine W) 1, o=ke] A AAKE UEFEYUE (p < 0.01) 2H= o gt
o 1\4%]:

A% (p <0.001, p <0.001), &85 AeolEld 7 2+ &2 HWAE B3t 20T Aefofed 3 2l
#j 2=k (p <0.001, p <0.001), AT & Zaild@(p < oIzt A ERAFHE (p <0.01) B A4 5 UER

[e]
0.001, p < 0.001), ZEAF=ol digh AvF Zads U ((p <0.01) 8 o3 kel s Belo dat
HlE (p < 0.001, p < 0.001), FEFHAEE(p < 0.05, p< 9 B¢ FQ ki U 24 YEFS] A3 598 4
0.001) 3} Z}z} o)k o) TS Blom ofxie] 7 #AAAE HolX kgt
- A9 (p <0.05), 5718 (p < 0.05) F= 723 oF 2WF Zgldsr U Fdoteid o 2 deka) AL
o] A E BT B 7} ST A AR Ao Sl B A

Table 4. Mean daily urinary calcium and sodiuim excretion per 24hr urine of subjects

Male (n = 42) Female (n = 45) Total (N = 87)
Urine volume (mL) 1409.3 + 646.1" 12225 £+ 397.5 1312.7 £ 537.3
Creatinine (mg)*** 1068.2 £ 288.5 7342 + 1775 8955+ 289.8
Ca (mg) 1274+ 640 107.3 + 738 1170+ 69.6
% of total ca intake 239+ 176 201+ 17.3 219+ 174
Ca/cr ratio (mg/mg) 0.1 x 0.1 0.1z 0.1 0.1z 0.1
Ca/weight (mg/kg) 1.8 £ 0.9 1.9 + 1.4 1.9 £ 1.1
Na (mg) 3650.6 + 1526.4 3276.4 £ 1390.6 3457.0 £ 14224

1) Mean = SD, ***: significantly different at p < 0.001 by f-test

Table 5. Correlation coefficients between urinary calcium excretion and the results of anthropometric, blood pressure and urine analysis

Variables Urinary calcium excretion Urinary ca/creatinine

Male Female Total Male Female Total
Age 0.064 0.370* 0.243* 0.173 0.303* 0.209
Weight 0.267 0.048 0.200 0.001 -0.132 -0.166
Height 0.155 0.049 0.177 0.051 -0.077 -0.144
BMI" 0.226 0.028 0.123 -0.025 -0.123 -0.121
SBP? 0.172 0.333* 0.292%* 0.055 0.291 0111
DBPY 0.216 0.254 0.271* 0.268 0.225 0.162
Urinary creatinine excretion 0.540*** 0.562*** 0.507*** 0.022 0.172 -0.026
Urinary calcium excretion 1.000 1.000 1.000 0.823*** 0.890*** 0.810%**
Urinary ca/cr ratio 0.823*** 0.890*** 0.810*** 1.000 1.000 1.000
Urinary ca/weight 0.971%** 0.971%** 0.945*** 0.868*** 0.922%** 0.9071***
% of total ca infake 0.759%** 0.690*** 0.723*** 0.498%** 0.671%** 0.559***
Urinary sodium excretion 0.360* 0.621%** 0.509*** 0.135 0.455** 0.295**

1) BMI = weight (kg)/height® (m?), 2) SBP = systolic blood pressure, 3) DBP = diastolic blood pressure
* p <0.05 **: p<0.01, ***; p < 0.001
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Table 6. Correlation coefficients between urinary calcium excretion and nutrient intakes

Variables Urinary calcium excretion Urinary ca/creatinine
Male Female Total Male Female Total
Energy 0.213 0.043 0.130 0.150 -0.036 0.015
Protein 0.235 0.097 0.166 0.249 0.043 0.085
Plant 0.143 -0.057 0.004 0.177 -0.092 -0.023
Animal 0.221 0.255 0.260* 0.215 0.206 0.159
Phosphorus 0.187 0.056 0.004 0.233 —-0.006 0.053
Calcium 0.101 0.151 -0.003 0.198 0.075 0.119
Plant 0.147 0.151 0.039 0.219 0.106 0.136
Animal 0.036 0.032 -0.050 0.121 -0.029 0.025
Ca density -0.107 0.092 -0.006 0.094 0.079 0.096
Calcium /weight 0.061 0.125 0.067 0.213 0.092 0.157
Ca/P ratio -0.112 0.079 -0.034 0.074 0.067 0.097
Sodium 0.484** 0.589*** 0.556*** 0.303 0.441%* 0.347**
Na density 0.260 0.404** 0.347%** 0.140 0.413** 0.297**

**: p < 0.01, ***: p <0.001

W el des & | 27 YEEAAF (p <0.01,
0.001) ¥ AWF UEFHEZ (p <0.05, p <0.001)
21Zf Fo) 5t o] AAAAE Ko, ojx}e] ¢ o
(p < 0.05), %7183 (p < 0.05), A FE VEFYE (p <
0.01) ¢k Feldt ko) JaAAAS Bt s Ao}
Bl o Zu e oxke] A A9 (p < 0.05), HEF
AFH=( <0.01), 21 YEFURE ((p < 0.01), W%
YEFAEZ (p <0.01) 3 F2lsh &) daaAE B3l
Rk - 78 @k 9 ds, HEFS A

W YEF A ZT 7203 Al S BolA] ettt

o gellr 2T Ak Bl Feoteld o e

il

o} 2ARE 7 wigETke] WS slokd 4 glgliu, &
W 2 Seoteld @ B aardeel v
7 a4ge] oW WaksigeA FAHOE dokny] 9
S i 24 W Adeleld § Aau RS
BT (Q,-Q) 0% LRl 2 R AAASA), 2
7], 5 9 B B, FERS) HHFE T51] Table

= T
7 7} 2WF gl 2 aotE]
W g gl dake ARy WA A 2| dae] A
- 25% "T) 7 (Q)) 2] 745 64.8 mg "|TH, 25% ©1%F
|4 50% mIRkI T (Q,) <] 7% 64.8 mg ©)’dellA] 99.0
mg "5k 50% o3l 75% vl 1+ (Q,) Q) A9 99.0
mg °)’dellA 155.9 mg vk, 75% ©)/del 7+ (Q,) <] 4%
155.9 mg odR! Ao yeputth. AWE AolEd &
gl d kel 49 25% vkl 7+ (Q)) 2] -9- 0.08 H] g,
25% ©)73ollA 50% vl 7+ (Q,) 2 7% 0.08 ool
0.12 "%k, 50% ©)7dellA 75% m9kel +(Q3) 2] A%

o
=2
)
z
32,
v

N,
U
g

0.12 0l 0.17 19k, 75% o3l 2 (Q,) 2 4% 0.17
o]Ak¢l Z o 7 Vet

Table 7004 25 Zenldss 9 Aeoteld & Zg)
dege] el wet 7F TEE AAAS H
A X HFE0] WS Al R WA S 2l ko)
5 ol met 2t 7R A9 (p < 0.01), AlF (p < 0.01),
A7 p <0.01), ¥EF718% (p <0.05), F3718A4 (p <
0.01), 2% Zull ek (p < 0.001), A5 & 2l sk
(p <0.001), ZEAdH7=el sk AWM 2= v)&
(p <0.001), &¥ZF YEFHAEZ( <0.001)°] F2J3t
2lo)E Hitt, 53] ZgulldgrEo] 7R 8 e
Qe A9 SR A, FFVES), W Ll
A, AT 3 Aealds, Z2adF Sl i z
HP AR U, AT YERIARO] folshA #30vt AR
= Adoteld B Zguldeke] A e et aWMF 7
A% (p < 0.001), AF & 2l d= (p <0.001), 2
FAF ol gk A E ZgiAde v
T YEFUAEE (p < 0.01)°] f2l35t #o]& Bt} 53]
Adoteld & Zgaldsaol 7 =
o] 75 ISR WS A, Al o Zwlld

&, 2 Al F Rkl gk AW
0

A
0!

= 0 ==
o] Fsof| wle) 7 P R JUaHEe] Wk Vel
Ao F 2¥lE ZEuldeae] 44 ool ne JEFHS
2 (p < 0.001), 2= JEFUE (p < 0.05), VEFS] &=
TAFEHIE (p < 0.001)°] gt 2olE Bt 58] Z
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Table 7. Mean anthropometric, blood pressure and urine analysis of subjects by quartile of urinary calcium excretion and urinary
calcium excretion per miligram of creatinine

Urinary calcium excretion Urinary ca/creatinine
Quartile Quartile
Q, Q, Q, Q, Q Q, Q, Q,

(< 64.8) (648<<990) (990<< 15659 (1556.95) (<0.08) (0.08<<0.12) (0.12<<0.17) (0.175)
Age 40.0%* 34.2° 39.9® 46.0° 39.8 36.5 39.5 44.4
Weight 55.9%*0 65.8° 66.2° 63.8° 61.1 66.4 64.6 59.8
Height 159.1%*0 166.6° 167.6° 164.8° 163.3 166.3 166.5 162.1
BMI" 22.1 23.7 23.4 23.4 22.8 24.0 23.2 22.6
SBP? 114.8%¢ 116.2% 123.0%® 124.7¢  119.9 116.7 119.0 123.4
DBPY 71.0%*° 71.7° 78.9° 78.5° 73.9 73.1 75.8 77.6
Urinary calcium excretion  43,5%**¢ 80.8° 125.5° 214.8° 53,5 **d 87.6° 128.1° 199.7¢
Urinary ca/weight 0.8***d 1.3° 1.9° 3.5° 0.9#**d 1.3° 2.0° 3.4°
% of total ca intake Q.8***¢ 14.4% 21.8° 41.2° 10.6%**¢ 15.1¢ 24.7° 37.6°
Urinary sodium excretion  2864,9%**P° 2859.0° 3977.9° 4277.4° 3090.8**° 3519.6° 2950.9° 4332.6°

1) BMI = weight(kg)/height?*(m?)
2) SBP = systolic blood pressure
3] DBP = diastolic blood pressure
. p <0.05, **; p<0.01, ***; p < 0.001
Meons with same letter in The same row are not significantly different

Table 8. Mean nutfrient intake of subjects by quartile of urinary calcium excretion and urinary calcium excretion per miligram of

creatinine
Urinary calcium excretion Urinary ca/creatinine
Quartile Quartile
Q, Q, Q, Q, Q, Q, Q, Q,

(< 64.8) (64.8<<99.0)(99.0<<1565.9) (1565.9%) (<008 (0.08<<0.12)(0.12<0.17) (0173
Energy 2045.9 1999.0 1894.1 2286.5 2082.6 2072.2 2033.3 2038.9
Profein 78.7 79.2 80.1 92.5 83.7 80.1 81.0 86.1
Phosphorus 1115.0 1192.2 1185.0 1261.1 1186.8 1191.5 1186.8 1191.8
Calcium 599.9 651.4 680.7 705.6 631.1 646.1 682.8 679.5
Ca density 292.3 348.1 367.5 298.4 306.6 325.2 350.7 324.1
Ca/weight 10.9 10.1 10.8 11.3 10.5 9.9 11.1 11.6
Ca/P ratio 0.5 0.6 0.6 05 0.5 0.6 0.6 0.6
Sodium 3435.5%**>  3300.7° 4105.9%® 4768.8° 3615.6%*° 3902.4° 3424.9° 4779.7°
Na density 1810.6*° 1780.8° 2311.7¢ 2225,1% 1865.8**° 1997.0° 1820.2° 2483.7°
RNI" of protein 167.1 156.6 157.2 189.9 170.3 160.4 161.1 179.7
RNI of calcium 90.3 83.3 96.4 102.7 91.6 83.8 97.6 100.1
AlPof sodium 232, x*xbe 224.0° 278.4° 329.0° 245,3**0 264.4° 232.7° 327.4°

1) Percent of Recommended Nutrient Intake (RNI) of 2010 KDRIs
2] Percent of Adequate Intake (Al) of 2010 KDRIs
. p <0.05, **; p<0.01, ***; p < 0.001
Meons with same letter in The same row are not significantly different

, S 0.0D), 2 UEFYE (p < 0.01), YERS] SHAFF
Bk 1%5%43;‘4%}, L}E%ﬂ FEAF g0 Folsl = vl (p < 0.01)°] F23 o] B} 53] Aeoheld
row, B UEFAFFS 4768.8 me, Bt UEFTE B AeilaEree] 7P w2 A9 Qe ¢ skl
NS 329.0%9) Ao LERdth 2MF FEokE]  TERU UERAIE AR UERYE UERS] S1
W 7 2l d®e B9 el vt WEEAAZ (p < AFERIEe] FofsAl w2 A0 R ekt
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%7 (The Korean Nutrition Society 2010)S 7|58}
o] B ZANIARES] B el alldshs 30~494172]
19l BEA9IRl WAL 170 ems} 63.6 ke, 917 157 cm
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Aol b A Z

Lﬁ 2z
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)
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AP AR S] A 1Y H 660.1 mgl®E
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rHldERe AF ] 212 29.8%, 28.9%%.2H, Dawson—
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