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The study of the correlation between serum albumin, calcium, magnesium, phosphate,
hemoglobin, and bone mineral density
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Abstract: Objective To investigate the correlation between the serum albumin, calcium, magnesium, phosphate, hemoglobin,
and the bone mineral density (BMD) of the lumbar spine (L1-4) and the femoral neck in people of different gender. Methods

This retrospective study included 117 people of different gender. BMD of the hip and lumbar spine was measured using dual energy
X-ray absorptiometry ( DXA). The blood routine and blood biochemistry including serum albumin, calcium, magnesium, and
phosphate were examined. People were divided into male group and female group. Each group was further divided into 5 age groups
by stratification of 10-year age interval ( <40, 41 =50, 51 =60, 61 —70, and =71 years old). The correlation between all the
variables and BMD were studied. Multiple regression and partial correlation analyses were performed. Results In the female
group serum albumin was significantly correlated with BMD of femoral neck (r =0.542,p <0.001) and the lumbar spine (r =
0.410,p =0.003) , and hemoglobin was significantly correlated with BMD of the femoral neck (r=0.319, P =0.023) and the
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lumbar spine (r=0.282, P=0.045). In the male group, serum albumin was significantly correlated with BMD of the femoral neck
(r=0.278, P =0.024), but not with the lumbar spine (r =0.181, P =0.147). Hemoglobin had a positive and significant
correlation with BMD of the femoral neck (r=0.414, P=0.001), but not with the lumbar spine (r=0.197, P=0.113). After

adjustment of age, weight, and BMI, all the variables, including serum albumin and hemoglobin, had no significant correlation

with BMD of both the femoral neck and the lumbar spine. Along with the increase of age, serum albumin decreased in both females

and males. Hemoglobin decreased with age only in the male group. No correlations were found among serum calcium, magnesium,

phosphate, and BMD (P >0.05). Conclusion Serum albumin and hemoglobin have the correlation with BMD of the femoral

neck and the lumbar spine. The decrease of serum albumin and hemoglobin may be age-depended risk factors of low BMD. To

increase serum albumin and to treat anemia would be worth of attention in preventing osteoporosis.

Key words: Bone mineral density; Serum albumin; Hemoglobin; Calcium; Magnesium; Phosphate
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Table 1 Comparison between the variables and BMD in male and female groups with different age
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Table 2 Pearson correlation analysis of the variables and bone

mineral density in males and females

B 3 Liy
5

r {8 P1{E r{H P1{E
Lt (n=51)
AR -0.639™  0.000 -0.529* 0. 000
HGB 0.319 " 0.023 0.282" 0.045
JliR>3 0.240 0. 09 0.153 0.285
1M 4% 0.175 0.220 0. 139 0.331
1ft % 0.130 0.362 0. 006 0. 969
HEH 0.542™ 0.000  0.410* 0. 003
AR -0.087 0. 544 -0.166 0.245
R 0.550 ™ 0.000  0.482* 0. 000
BMI 0.416 ™ 0.002  0.360 " 0.010
HYE(n=66)
AR -0.335™  0.006 -0.219 0.078
HGB 0.414 0. 001 0. 197 0.113
JIIKzS -0.02 0. 876 -0.072 0. 566
155 0.082 0.514 0.138 0.267
JiiR7: 0.016 0. 896 -0.129 0. 301
HEH 0.278 " 0.024 0. 181 0. 147
HEAEA 0.229 0. 065 0. 031 0. 804
k& 0.506 ™ 0. 000 0.13 0.298
BMI 0.555 0. 000 0. 161 0.198

AN EAEDCHE P <0.01, " BEMEME P <0.05
" Correlation is significant at the 0.01 level ( 2ailed ). "

Correlation is significant at the 0. 05 level (2-ailed).
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Table 3 Multi-factor stepwise regression analysis of the variables and bone mineral density .
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AT 0.483 0. 001 0. 000 0. 427 0. 002 0. 000 — — —
BMI — — — — — 0.534 0. 005 0. 000 — — —
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Table 4  Partial correlative analysis of the variables and bone

mineral density after adjustment of age , weight, and BMI
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A i
r i P1d r i P1H
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1l B 0. 061 0. 682 -0.027 0. 854
IfiL 5 -0.021 0. 889 -0.030 0. 840
it % -0.040 0. 149 -0.040 0.786
HEA 0.152 0. 301 0. 024 0. 870
Al 2 A 0.038 0.799 -0.098 0. 506
B (n=66)
HGB 0.138 0.279 0.079 0.536
JIiR5 -0.123 0.338 -0.114 0.373
1 45 0.128 0.316 0.129 0.315
1l -0.16 0.212 -0.196 0. 124
HEM 0. 000 0.995 0. 066 0. 606
HI AR 0. 002 0. 990 -0.058 0.651
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