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An investigation on urinary calcium level in middle-aged and elder population with different
levels of bone mineral density in Shanghai Minhang District
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Abstract; Objective To investigate the calcium nutrition condition and to explore its association with osteoporosis prevalence of
in middle-aged and elder population in Shanghai Minhang District. Methods A questionnaire investigation was conducted and
physical examination was performed in 1460 over 50 years old regular residents in Shanghai Minhang District. BMD of the lumbar
spine, total hip, femur neck, and Wards triangle was measured using dual energy X-ray absorptiometry. Fasting serum and urine
calcium were determined with chemiluminescence method . Osteoporosis, osteopenia, and normal bone mass were diagnosed
according to World Health Organization ( WHO) criteria. Urinary calcium level below 1.7 mmol/L was diagnosed as calcium
deficiency. Urinary calcium level above 5.3 mmol/L was diagnosed as high calcium loss. The rest was normal urinary calcium.
Results Among 1460 subjects, 337 were osteoporosis (23.08% ), and 420 were normal bone mass (28.77% ). Osteoporosis
prevalence was 4. 12% in males and 37. 88% infemales. Urinary calcium deficiency was found in 365 persons (25.0% ). High
calcium loss was found in 176 persons (12.1% ). Calcium deficiency was 30. 32% in males and 22. 78% in females. The highest
urinary calcium level (3. 67 mmol/L) was found in subjects below 60 years old in osteopenia group. The 3-year changes of urinary
calcium level were significant in female osteoporosis groups. Conclusion Calcium deficiency is higher in males than in females,
but osteoporosis prevalence is much higher in females than in males. Calcium deficiency is common in aged population. Calcium
deficiency plus high calcium loss are the main factors leading to senile osteoporosis. In the process of preventing osteoporosis in aged
population, it is very important to avoid high calcium loss besides calcium supplement.
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WX R R A B IR 1. B 5 536
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Table 1 Demographic characteristics ofthe participants

BZE B (n=536) Lh(n=924) 3 (n=1460)
FE(F) 68.8+7.6 63.5+9.3 67.6+7.3
HEHH (kg/m?) 24.35£2.92  23.903.10 24.08 £3.09
B IRHAS (%) 4.12 37.88 23.08
TR (% ) 30.32% 22.78 25.00
L, _,(g/cm?) 1.20 £0.21 1.02 £0.19 1.08 £0.21
B (g/em?) 0.96 £0.13 0.86£0.14 0.89 £0.15
W (g/em”) 0.88 £0.13 0.79 £0.13 0.82 0. 14
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Table 2 The changes of BMD and UCa in the participants with different age

WH <60(n=147) 60 ~69(n =733) 70 ~79(n = 486) >80(n=94)
o , i 25.54 3. 06 24.52 +2. 84 24,18 £2.78 22.88 £3. 51
P B (ke/m”) £ 23.72 £2.87 23.97 £3.01 24.27 £3.41 22.66 +3. 80
B IRBA (% ) ” ° ! 2 -
4 9.8 19.3 35.1 53.8
] 12.52 27.58 34. 04 41.74
LREH (%) % 13.22 20. 84 29. 56 17. 63
N [ 0 10. 63 11.32 8.34
HiRE5HE (% ) % 17.06 13. 42 9.86 5.91
5 3.40 +1.59 3.04 +1.84 2.96+1.84 2.76 +1.89
REE(E (mmol/1.)
S 3.39£1.80 3.6 £2.02 2.93 2. 14 2.85 +1.45
A T, B 5 1.17 £0.21 1.20 +0.20 1.21 £0.22 1.19 +0.19
(2/em?) 4 1.10 £0. 17 1.00 0. 18 0.98 +0.18 0.92 +0.17
B m 0.99 £0.16 0.98 +0. 13 0.94£0.13 0.91 £0. 12
(8/cm?) 4 0.93 £0. 13 0.85 +0. 13 0.79 £0. 13 0.72 0. 13
R T EE ) 0.92+0.13 0.90 +0. 13 0.86 0. 12 0.84 +0.11
(g/cm?) 4 0.87 £0.12 0.78 0. 11 0.72£0.11 0.65+0.11
U , D 0.70 £0.12 0.70 0. 13 0.65£0.13 0.65+0.11
Ward Z S LB I (g/om”) 4 0.69 0. 14 0.59 £0. 13 0.52 0. 11 0.54 +0. 14
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FRAS 5 A7 W% 1 T 48 B0 B o A G DL R
3o TE PRSI E i SRE AR b PR AT 7K 5 A %
AR ERAMEKEHE(r=-0.109,P =0.003) . 58
BUgi AR A B KM (r=0.076,P =0.041) , &
LR AR T RS SRR A B A (r = -
0.115,P =0.013) , T 5 B J5 Bi A 2 S W 7€ & K Aor
BB XEAE,, £ BRI, RS 5 A
BB (r=-0.158,P =0.010) M B (r =
-0.127,P =0.038) 2 X,
2.4 N[A]E R OCRERY PRAS 1 B0
AFHHEEANBFORSHER UL 4, FRE
N, EEIEE AR 4ER S 60.8 £10.3 &,
BRI R 24,19 £3.07 ke/m”, - 3 JR 45 fH
3.06 = 1.88 mmol/L, EAM: L,, i & % B B H N

R 3 ORETAENE RS HOE R A e
Table 3

Spearman’ s correlation among UCa, age, BMI,

and BMD
5 g g ERHAEN
Mt PH MR PE HXE PHE
R -0.051 0.410 -0.115 0.013 0.522 0.024
[N Ed -0.042 0. 488 0.086 0.066 0.005 0.883
MEME Ty, -0.158 0.010 -0.059 0.202 -0.109 0.003
)8 -0.127 0.038 0.011 0.810 -0.054 0.143
Hee i 5 -0.105 0.087 -0.039 0.403 -0.060 O0.104
Ward = ffi[X. -0.112 0.068 -0.042 0.373 -0.059 0.113
B R AR 0.086 0.160 0.068 0.147 0.076 0.041

1.22 £0.13 g/cm” | A#E4E A 1.02 £0.09 g/cm’
W FF M A 0. 95 £0.09 g/em”, B A AHE M
ARy 64.3 8.3 & PR E AR HCN 23. 72
+2.79 kg/m*, V-2 JRE5 (K 3. 28 +2.05 mmol/L,
MEHE L 0B 2 Bl R 1.01 £0. 11 g/em’, S8
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EHN 0.85 £0.07 g/em’, BB LM A 0.75 +
0.07 g/em’, ‘B BB HS A HE 09T 24 i 68.3 +
7.6 %, P IRFESEHN 23.23 +2.78 kg/m’, F
FREEME N 3. 41 £2. 13 mmol/L, JEHE L, (BB EY
{5 0.82 £0.08 g/cm”, BB HI{E K 0.75 +0.07 g/

em’ SR HIE R 0.70 0. 07 g/em’ o A ] 6 55 B
JNETEES 2SS PN S N Y kil
B R 2 B RS2 B A S

x4 AFEEEEAN RIS ER L

Table 4 Urinary calcium valuesin subjects with different bone mineral density

W E BHEIEW (n=420) HEEP(n=703) BB (n =337) PAE
EWR 60.8 +10.3 64.3 8.3 68.3+7.6 <0.01
BMI( kg/m?) 24.19 +3.07 23.72 +£2.79 23.23 +2.78 0.171
B A% (& ( mmol/L) 3.06 +1.88 3.28 £2.05 3.41+2.13 0. 043
L,,(g/cm®) 1.22 0. 13 1.01 =0. 11 0. 82 +0. 08 <0.01
M (g/em?) 1.02 £0. 09 0.85 +0.07 0.75 +0.07 <0.01
JBe B i (g/om?) 0.95 £0. 09 0.79 £0.07 0.70 £0. 07 <0.01

2.5 EBRBAS A B A IR 85 3 Bl 2
A1 AL

B BB T A B AR =4 RS 3
SR S WIRSHEERIFELKE,
2 R B T R — A Y DR 85 3 R O o T 5
Ve RS AR R0 A, EER R (P =
0.046) , JREGEIH BB AE LI % BHEFE FE

MARIRG W ERNBE LIS HERARH (P
=0.087) o B & ik /D A BE IR 45 24 {5 55 W 15 )5 38 Jm
AT BE R 45 T B IR S KT B AR, =R R
LULE R T AL ES AR R, 7 SR 85 I A% 5y B
B A RPN AN RN L R IR S W K AT AE 2
GV Kk B B K B RN 2 —

RS ORISR AR AT A IR 1 O

Table 5 Urinary calcium level in subjects with different hone mineral density and gender

W 3 1 JR 2448 (mmol /1) o R E (mmol/L)
BRI H B I B A 4 BRI H B A 4
TP 4 2.90 £1.13 2.46 =1.11 2.85+1.15 2.77 £1.24
B —4F 2,58 +1.02 2.54x1.12 2.28 +1.27 2.82+1.36
W AT 2.88 £1.23 2.64+1.25 2.69 +1.08 3.58+£1.53 "
3 W AR 20% o4y, RS HE & 5 555 A & UG 2L

AR AT T AT X 1460 44 50 % 3| 90 %
2 W) B S AT RS ) B R L, I HR Bk A S ) 5
FH AL SR A B, B 300 44 65 B B b F 200 4
BRI A AR S e = AR RS S S A A B . 45 OR
EAETRN T BB B R 23.08% , Hirp
FH 4. 12% , Lty 37.88% , itk g BAERY 9.2
B o BAFRERITF I BAG 2 0y 25. 0% , Horp 53 P ok
BEA N 30.32% , L HEBR G RN 22.78% AN Bk
B S 2 P, It 2 AF I AR 45 0 T PR S (EL TR I, 58
% 5 LAY I A 48 0 T A 2 0, (UK PR A K ST
IRESEIERF G5 BN — R B A , 4F
B, SRS I GO . X R RS 2 AE AR R
SEMEBUER R AN AR TR, EW
FER A AIE R AR B AT PR HEM B 200

KE, HhEWI AT EEIEM K, Ik RES
IR SR AR TN A2 475 35 57 K S R A 28 4 AR B IR
IRZS A % BRI PR ST 2 A A T R
YEAE R DA BT e H ORI AR AR 0 B4 S B0
BB AAEIR

AR R A R I T Aok B IR
AR R AR B AR 9. 15 5. 455 & g ia Fl
BRI A A AR 0 PR 45 3 A8 AR 4K B B 5T 45 R
W, 2o P A RS S (B2 T 58 4, DR ke RS O 2 ]
W T A A B DA 2 PR sk 55 A% T 5 4
AR SR H T R PR UL R 3 Y PR A A I R R
B, XAW SR OPG B[ sl 032 128 i B £
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