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The Change of Serum Calcium Level during Last

Decade in Kangwondo, Korea
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Pyung Kil Kim™, M.D., Mee Kyung Namgoong. M.D.

Department of Pediatrics, Yonsei University, Wonju College of Medicine, Wonju,
Department of Pediatrics, Yonsei University, College of Medicine",
Kwandong University College of Medicine™, Kanglung, Korea

Purpose : Nowadays, drinks, foods and snacks have frequently been intensified with
calcium and the insights into the importance of calcium-intake in general has developed
in Korea. In this decade, we found the numbers of children who was visited to our
hospital for evaluation of hematuria defined with hypercalciuria were increased. So we
tried to compare the mean levels of serum calcium, alkaline phosphate, sodium,
potassium, chloride, BUN, creatinine, bicarbonate and urinary pH who visited our
hospital in 1991, 1992 with in 2000, 2001.

Materials and methods : Between January 1991 to December 1992, and between
January 2000 to December 2001, each 366 children and 488 children, aged 1 month to 15
years, who presented in our hospital for tonsilectomy and adenoidectomy or for inguinal
herniorrhaphy were enrolled in the study. The children in the study were checked the
level of serum calcium, alkaline phosphate, sodium, potassium, chloride, BUN, creatinine,
bicarbonate and urinary pH with the machine which was corrected the similar levels of
practical chemical levels in serum. We compared each mean levels in 1991s’ group with
in 2001s’ group totally and separately through the age and sex. We used t-test to anal-

ysis data.
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Results : The levels of serum calcium, alkaline phosphate, creatinine, sodium,
potassium, and urinary pH of 2001s’ group were significantly higher than the levels of
1991s’ group(P<0.05). The each level was 9.91+0.50 mg/dL, 248.58+94.98 U/L, 0.61+
0.14 mg/dL, 13864+222 mM/L, 4352040 mM/L, 6.18+0.86 in 2001s’ and 9.13*0.68
mg/dL, 198.26+£79.34 U/L, 0.433+0.18 mg/dlL, 137.86%=2.67 mM/L, 4.22£0.36 mM/L, 5.83
+£0.95 in 1991s’. And the levels of serum bicarbonate, 23.64+257 mM/L in 2001s’ was
significantly lower than the 1991s’, 24.60£2.23 mM/L(P<0.05). The similar results were
detected each age and sex group.

Conclusion : The levels of serum calcium increase in this decade. The results will be
used as a basic data for the national health plan in the years to come.

(J Korean Soc Pediatr Nephrol 2002 ; 10 : 188-97)
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xS 2z 7b 53, 26, 47, 58, 75, 66, 54,
30, 21, 18, 12, 9, 7, 5, 7ol Ade uwh
2 d¥Td gqase 4 4 dolE 19919
T 7t 7+ 8, 6, 14, 17, 25, 28, 27, 25, 21,
11, 11, 10, 6, 6, 8¥eolx, 2001 =72 7
7+ 30, 14, 26, 34, 42, 37, 28, 16, 13, 11, 7,
6, 5 3, 5WoIAT. HolE 191 d = 7
7+ 5,4, 7,13, 17, 18, 15, 18, 11, 8, 8, 6, 5,
4, 4% ol 1, 20019 =+ 2+ 7z 23, 12, 21,
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Optima, Seoul, Korea)® 53 pH A Al A
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nem 4 YEFH ZES [SE(on selec-
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(o]3} ALP)= PNPPE o] &% enzyme rate
assay(IFCC)E& S3 =74sI9d. ALPst Z
%, AdolEld k2 TBA 200FR, Hitachi
7170(Hitachi co., Hitachi, Japan)® =435t
+d ole ZANEA vt FY FHE W
2 7t 8% HARE Tdted e
LUEE, ol E, F849Y 32 ASTRA-8

(Beckman Instruments Inc., Brea, CA, USA)
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2001 d =atoll M= Ze, ALP, A obE Y,

LYEE, a¥ pHO gtol 4 Z4 991+
050 mg/dl, 2485819498 U/L, 0.6110.14
mg/dL, 138.64£2.22 mM/L, 4.35+0.40 mM/L,

2,

Table 1. The change of serum calcium, alkaline phosphatase, creatinine, sodium, pota-

ssium, hicarbonate and urine pH level between 1991s’ group and 2001s’ group

in last decade

(mean £ SD)

Alkaline

Group Calcium Creatinine Sodium Potassium  Bicarbonate
phosphatase urinary pH
(n=854) (mg/dL) /L) (mg/dL) (mM/L) (mM/L) (mM/L)
1991s’
( 3656) 9.13£0.68 19826%£79.34 0433F0.18 13786267 422F+036 2460+223 5831095
n=
2001s’
(n=458) 9917050 248581+94.98 061%0.14 13864£222 435+040 2364*257 6.18%0.86
n=
P-value 0.009 0.000 0.000 0.000 0.000 0.000 0.000
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618108602 1991d =9 ZHz+e] kel 913 1
+0.68 mg/dL, 198.26%79.34 U/L, 0.433£0.18
mg/dL, 137.86:2.67 mM/L, 4.2270.36 mM/L,
583109501 Hls) 2T BAHo=z fog
Z71E B3, 9% TEAEE 200195
o] 4 23641257 mM/LE 19913 =9 24.60
+223 mM/Lel| Hl& SAACRE Fog
A2 BY(Table 1) (Fig. 1-7).
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Fig. 7. The change of urine pH level (P<0.05)
9 #¥F oA fro@ o]E BA 23
L (P-value=0.435), 64 o]Z&d A& 2001d
o]l 139.15%2.03 mM/LE 1991 %+
137831245 mM/LEtE Fo3HA =
7} =R H(P-value=0.000) (Table 2). Ad
HaEA A3 A dole] B g, ALP,
a9y otEd, YEF, ZE, 44 pHY #e
20013 =<7 ol A 991+0.46 mg/dL,
249.17%70.77 U/L, 0.62+0.16 mg/dL, 13853+
211 mM/L, 4.34+0.39 mM/L, 6.18£0.87%
1919 =9 9172090 mg/dL, 197.91+82.03
U/L,0.42+0.18 mg/dL, 138.09=257 mM/L, 4.24+
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0.35mM/L, 581+0.939] ®v]s] E%F P-value
0.05013t2] frod S7HE By, 85 5¢
AEE 2001 =22 23811261 mM/L, 1991
UETE 24747214 mM/LE §93% 742 &
H A H(P-value 0.000). o}l ZH$-olx w}
A7 2 24, ALP, ZeotEy, UEE, 28,
2 pHY 2 20009 =wS 7+ 7ZF 992+055
mg/dL, 247.88+119.57 U/L, 0.60=0.11 mg/dL,
138.78+2.35 mM/L, 4.37+041 mM/L, 6.16£0.86
o] 191\ &=+ 7 Z+ 9.11%+0.59 mg/dL,
198977501 U/L, 0.44£0.19 mg/dL, 13753
2277 mM/L, 4201037 mM/L, 5.88%0.97
5 5 P- value 0.050]3t9] $-93 715
B9 3, 8% SEdEe 2000959 2341
1249 mM/L9 1919 =9 24431+2.34 mM/L
o] ez P-value 0.0009 93 #Has
A (Table 3).
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Table 2. The change of serum calcium, alkaline phosphatase, creatinine, sodium, pota—
ssium, bicarbonate and urine pH level through age in last decade

(mean = SD)

( ;};‘r’) 1 2 3 4 5 6 7 3 9 10 1 12 13 14 15
Number

19915’ 13 10 21 0 P % 2 3 2 19 19 16 i 10 12

20015’ 5 2% @ 8 % 66 # £ 2 18 12 9 7 5 7
calcium(mg/d)

1991s" 9301079 906+044 9484046 924*033 907059 936t164 911068 910T041 9067048 BBITOBC 921046 9144046 9071066 9081045 BIBTOT

2001’ 10131069 9974045 10014048 OH4*046 9924049 9914044 970+045 988+055 OR+045 977H047T 0734021 986041  9T5H063  9T0H040 9871046

P-value 0.001 0000 0.000 0.000 0000 0011 0000 0.000 0.000 6000 0492 0001 0047 0024 0.006
sodium(mM/L)

187 13340 13747 13806 137.80 13815 13745 13765 13781 13778 13847 1377 13745 13730 13858

191s £430 1350 340 1.255 1289 +2.27 1278 +268 118 171 320 +249 t1.80 1346 1.8

13740 13188 13859 1387 13816 13925 18% 139.03 13885 13933 14016 13900 13842 13980 139.14
2001s 204 194 276 +228 +212 206 189 151 193 1249 272 +193 +310 148 +211

P-value 010 05 01% 0lm 045 09 oMz 0013 0054 0034 0M1 027 0409 0IS2 0558

potassium{mM/L)

1001y’ 4371048 4271020 4201037 4167040 4271030 423+033 429+034 4184036 425+043 414038 4101034 4201034 419019 4321026 416708
2001s’ 460T041 4451055 4RT038  A7H043 4301034 4301037 421034 440037 433+033 4401050 4261020 4311020 ARZT048 4401035 4571032

P-value 0.044 0.337 0.228 0233 0.668 0.340 0.332 0018 0471 0.087 0174 0.394 0.052 0629 0011

creatinine(mg/dL)

19015’ 0351012 0504016 0454020 047+017 045+021 039+018 0374017 042+018 044+016 041+020 043022 042+019 051022 0417020 0547019

2001s’ 050t828  039%013 057+017 0561966 060+011 060%846 069+023 064013 0651010 0684857 070+012 067+44] 077475 0704012 0904018

P-valye 000 0078 0011 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0011 0.012 0.001
ALP(U/L)

, 22067 1917 198.19 1788 1808 1826 2140 217.20 20128 17433 209.78 2328t 203.36 2364 15591

1991s 4393 6260 +808 +68.19 +57.34 +61.83 +96.58 +1H9.13 4 877 +76.18 +69.39 +61.34 +117.65 +61.12

, 2977 26189 24065 2325 218 246.34 25942 546 23409 a1 20808 27433 26457 1844 1550

2001s 0175 18737 +898 +5768 £5006 15927 15131 591 14917 17639 18245 14549 15018 +8757 1472

P-value 025 0027 0.068 0.000 0000 0.000 0004 0.0% 0.07% 0005 0.146 0122 0042 0401 0573

bicarbonate(mM/L)

19015’ 235T2H4  249%202 24043241 24304266 2371423 25061155 24591208 2488F208 2517211 24B4T216 24521174 2428%263 2550231 2571231 4831164
2001s’ 067278 22621175 20981254 2902T258 MUUTLT6 420197 246617136 24941147 2460240 2525t241 BUATTIGA 43F194 263FLT3 26641208 26171309

P-value 0003 0.002 0003 0.025 0.286 0018 0853 0893 0.374 0592 031 0.264 0408 0.458 0231

urine pH
1991s’ 5924087 581097 590087 600112 581091 556108 601101 591103 5591067 542'062 5711099 5841083 6041087 60102 633'137

2001s’ 043087 621409 621%089 617080 6131091 606X078  617H082 6281090 55098 65F112  579E062 6111066 63HF088 58044 601091

P-value 0070 0002 0189 0437 0138 0002 031 0.79 0122 0001 0802 0415 0478 0638 057
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Table 3. The change of serum calcium, alkaline phosphatase, creatinine, sodium, potassium,

bicarbonate and urine pH level through sex in last decade

G Calcium Alkaline Creatinin Sodium  Potassium Bicarbonate urinary
rou
P (mg/dL) phosphatase(U/L) (mg/dL)  (mM/L)  (mM/L)  (mM/L) pH
1991s’
( _2253) 9171090 19791£82.03 042x0.18 13809257 424%0.35 24.74+2.14 581£093
Male :;1001s' -
(n=277) 991+046 249.17+70.77 0621016 13853%2.11 4341039 23811261 6.18£0.87
n=
Alevel* +0.74 +51.26 +0.20 +0.44 +0.10 -0.93 +0.37
P-value 0.000 0.000 0.000 0.042 0.002 0.000 0.000
1991s’
( 1453) 9.11£059 . 198977501  044£0.19 13753*+2.77 42017037 24.43+£234 588+0.97
n=
Female 2001s’
(n=211) 992+055 24788%11957 0.60£0.11 13878*+2.35 437041 2341+249 6.16%£0.86
n=
dlevel +0.81 +48 .91 +0.16 +1.25 +0.17 -1.02 +0.28
P-value 0.000 0.000 0.000 0.000 0.000 0.000 0.006

* Alevel © 2001s’ group value - 1991s’ group value

Table 4. Standard needs of calcium in Korean o 7]¢1& Ao F ALZ H U,

children Zhgol wjdol HEE WA= JAAEAdE
%. A

Age Calcium needs(mg/day) e54" &, 04 Lg%&g) ulgE DY, 4
Breast fed infant 40 Z 3 2 E(PTH, calcitonin, thyroxin, GH)11 9
Yy A
Formula fed infant 70 o] = Al (Furocemide), v—jllfol— Fq, 5
= qu;ﬂo] 3‘\_0] 10 /uo 2>
1-3 years old 500 o uhe b ] 11?16 18) ] H
B(RH, FE, @WA JEF o) gl
4-8 years old 800 (e, 9, @9d, 1EF) [
015 yeare o 0 U oAW AHd FoAE JEFHe 4w
o) AN UEEY HTHIAS 2FRS %
co segs mdd wag @0 mae ZEAY FHe WP BAS Rew 2
710 mg A% Fxshn gy age o o oE 108 A A0 HEEs 9
- - Folo W= A
¢ 4E e AGY A peFee o ooas WE @ ARANE 104
& o == h -
O] —‘50—1% A9 10d XLOJ ;((—)]}6]_ io]_oﬂ}\_] ‘T"} @ZHQ] L]'E—'ﬁ_‘o’] 25 0—1—01]}\-1 Tl‘-o’]i\s}
2 = 3 o =
HF AHEES B ufEge o 10d Ao AolE HA ZHI 64 o] FoAE 2001
e} =] o Py
Wl el WEBEA o6l gl Sy o) 1PNERE 8 A% BT e
Ly o) J O ud 3 A}
58 @ & AR 2udlAe e pp F T HERS WAS wR HAA
o] A= 1= =
& S0 2RAA zeAAw agene o EHClGE AR AHSE AR
ﬂ'-’é\ftﬁ/\}q— ’;T‘I/:oﬂ o]/;:]-o] %.ib_ 5}0]_%2_ EH “‘50145]‘1}—‘*:— T%"o‘ @1%% %kiﬂ 87%01] 1 949
D = ad o Al = U_‘-fl_lg) Yo 2
sow Adg daols] Wi HAe s T AHeE MEHEST 2001dnTe] 64
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A A 1087 ALY Lole) ¥E BHFEe) W
ol HE AAFE A7 2R B 5 wjdo] o] FojAAE Eiy] gie EF F
g7tk 9P o AFeA o] ojv) 6 ¥ BEL A} LHE BAY Udv:
Aol dEe tg MHsE mddo] @S B F Y B AFAN 20019=TAN
23 Qua B ulel o] B dATMR  Fo FLyt /8 RE ZEo| el T
64 o]% Apelm ANEF M sAEAARA B AF AF 59 §F 59 4FFA F
2001 dthel olz2g mAAole Zrhrt @A sbw @ 2dez AzEg®
APTL B 5 Qo o AT Zvhe H 104G FEiole] J19k B A
8z ZAgriodM 1Z%aZE 2 ZHAS AX= on A Z7sHAHTable 5). ol
Aot 2E59 e & Aoz A7 ol AAFY ZE JEhAI ol AA
gt 2 ¥% adolEde Z7E #dstn =
T g2 AW AR ZF A= FABL ZAAA ALPE ZHAG EF
108 Aol Hlal Fod Z/AAS Holw Fuide ¥EE FA% FAE BT &
itk ZE e A AueA HAFe 90% ¥ F pH 9A #9F 78 oy A
wE 1 ool 2 wEHE, M= o AEFE otelA H#gke Hol7h AA UAE
W3 oz WAHEY ZEe wF vde AU AW B4 A Mz A9y Ao
s2a AEFFV Arlgets old JF Wz AAE BIAG.
o Wi BHEHQ % Atelel FH 2 2 A7 ol AL Bgo ALY 7
dojub7l HEd Berliner”ol 9at® d5 = ABAS zkE Ao wie AAEARES
Z2F vwo W we ggF¥ez A%e  wwd 4 ggsd o)k 108 A AB

Table 5. Standard height and weight of Korean normal developemental children in 1985

and in 1998
Mean of Korean children in 1985 Mean of Korean children in 1998
age Male Femal Male Female
(years) weight height weight height weight height weight height
(kg) (cm) (kg) (cm) (kg) (cm) (kg) (cm)
1A 10.26 778 9.49 76.2 10.42 718 10.01 76.9
24 12.56 87.9 12.01 86.9 12.94 87.7 1251 87.0
34 14.37 946 13.63 92.9 15.08 9B.7 14.16 94.2
4A4 16.04 101.8 1568 100.9 16.99 1035 16.43 102.1
54 18.00 108.4 17.32 108.1 18.98 109.6 18.43 108.6
64 19.70 1139 19.05 1134 21.41 1158 20.68 1147
74 22.28 120.4 21.19 1194 2472 122.4 23.55 121.1
84 24.21 125.6 23.48 124.9 27.63 1275 26.16 126.0
9A 26.68 1305 26.09 130.1 30.98 1329 29.97 132.2
104 29.52 135.2 29.24 1355 34.47 137.8 33.59 1377
114 32.41 140.3 33.55 141.8 38.62 1435 37.79 144.2
124 35.45 1449 38.16 147.8 42.84 149.3 43.14 1509
134 41.47 152.6 43.08 152.1 47.20 155.3 47.01 155.0
144 47.36 159.2 46.78 154.9 53.87 162.7 50.66 157.8
15A] 52.32 164.0 4958 155.8 58.49 167.8 52.53 159.0

(REEA 1 19854, 1998'd d=xiol B Hhd AALS

195

2 ARAR dgsolsets)



32 op A 85 %] 2002 5 10 @ 188-97

22 vt kote) H 1097 2
SE7h Fold dol: 24l AT A3 %ol
Z7tel 7199 Zo] & Jgg wAGD A
a5 ofo] Hal B A AAL T @Kol
Beshoha Aze

e
of\
N
A
oy

gt 2 2 9

54 0 H42 8 v B Za
S BAE AFel 9 FFHIT A, A
59 ZEAA g A E e it
HZ 2 E g F42 Udstd 4
AHE Al EE Soldl AN nZEEnd 7
3 A9 oy oo EYs wEw
2ol Yoz HZ 10d7te 8% Zg3
o} o #AE P35 ALP, AdolEld, UYE
', 2H, €% S9NE .5 pHete 4@

A L W3 S va B4 2ok
o 2 w1991, 199293 20004,
2001 EYolA HEM 9 oldol= A
e 13 1He 2 2F 2gES AY
g golE ez, EF Aw, ALP, I}
Hd, YEE, ZF, FE@449% 8F pH #
2 zAEAT. AET ¥z 19919, 1992
Aefl 36678 9] Fholeb 200043, 2001l 4887

o] Zlolg oz o 7zt AT 7l
t-test® T3 B4

A 2000 Q=T A= ZE, ALP, 249
oleld, YEE, ZE, &¥ pH 3ol 7
ZF 991+050 mg/dL, 24858+9498 U/L,
061+0.14 mg/dL, 138.64+222 mM/L, 4.35
£040 mM/L, 6.18%0.862.2 1991 5=+
Zy Z+e] kel 9.13+068 mg/dl, 198.26%
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79

34 U/L, 0433£0.18 mg/dL, 137.86+2.67

mM/L, 422%0.36 mM/L, 583£0.959] 13|

.
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