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—Abstract—

Background: Body weight i1s an important factor that influence the bone density in
postmenopausal women except estrogen dificiency. However, different results are reported
about the relationship between body composition and bone density in the postmenopausal
women. We have studied the relationship between age, body weight, body mass index (BMI),
waist hip ratio (WHR), muscle mass, fat mass, fat free mass and bone density.

Materials and Methods: We have studied 127 persons of postmenopausal women who
visited university medical center and examined the inbody 3.0 and Dual Energy X-ray
Absorptiometry (DEXA) from Jan, 2001 to Jun, 2002. they didn’t have any disease and didn’t
received hormone therapy, osteoporosis therapy or other medication that influence the bone
density.

Results: The numbers of study subjects is total 127 persons. Mean age is 56.9+5.14, mean
weight is 59.3+87 kg, mean BMI is 25.37+3.16 (kg/m’), mean fat mass is 20.02+5.05 kg, mean
muscle mass i1s 37.49+450 kg, mean fat free mass is 39.80+4.70, mean BMD is 0.828+0.148
(g/cmz). In the result of linear regression analysis, age, height, weight, muscle mass, fat free
mass, fat mass, BMI are significant determinants of BMD. In stepwise multiple regression

analysis, age 1s the most significant determinant of BMD and besides age, fat free mass is
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significant determinant of BMD among the body composition. So, diet and exercise that
o

Conclusion: In postmenopausal women, age, height, weight, BMI, muscle mass, fat free mass,
fat mass are significant determinants of BMD and besides age, fat free mass is the most

Key Words: Body composition, Bone density, Muscle mass, Fat tree mass, Fat mass

the most significant determinant of BMD among body composition.

increase fat free mass will contribute to bone density increment.
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Table 1. General characteristics of study subjects (N=127)

Variable Mean = SD Minimum Maximum
Agel(year) 56.90+5.14 50 74
Height(cm) 153.89+5.79 139.7 173.1
Weight(kg) 59.31+8.70 379 85.6
Fat free mass(kg) 39.81+4.71 216 54.7
Total muscle mass(kg) 37.50£4.50 25.8 51.7
Muscle mass ratio(%) 63.66+5.30 49.2 92.0
Total fat mass(kg) 20.0245.05 6.4 344
Fat mass ratio(%) 33.07+4.96 16.3 476
WHR 0.927+0.050 0.81 1.10
BMI(kg/m2) 25.37+3.16 16.3 338
BMD(g/cm2) 0.829+0.149 0514 1.367
T-score -2.21+1.34 -5.70 2.60

WHR: waist hip ratio,
BMI: body mass index,
BMD: bone mineral density
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Table 2. Distribution of lumbar spinal BMD according to the BMI

BMI(kg/m°) Normal Osteopenia Osteoporosis Total
<230 4(14.3%) 6(21.4%) 18(64.3%) 28(22%)
230 - 249 5(15.1%) 16(485%) 12(36.4%) 33(26%)
>25.0 12(18.2%) 26(39.4%) 28(42.4%) 66(52%)

Total 21(16.5%) 48(37.8%) 58(45.7%) 127(100%)

BMI: Body Mass Index
BMD: Bone Mineral Density
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Table 3. Correlations of variables (N=127)
Fat Fat  Total Total
BMD Age  Height Weight WHR  BMI free  mass fat  muscle
mass ratio mass  mass
BMD
Age -0.486%
Height  0.346¢ -0.376%
Weight  0336¢ -0.191F 0481%
WHR 0055  0372% -0397% 0431%
BMI 0.183% 0029 -0044 0788 0.796%
Free 0.212% 0013 0131 0841% 0799 0935
fat
mass
Fat 0.052 0172 -0262% 0513F 0920% 0807 0.873%
mass
ratio
Total 04104 -0352% 0796+ 0&1%F -0009 0512F 05208 0.063
fat
mass
Total 04104 -03p3% 0756F 080%F -0011 0511F 05208 0062 1.000¥
muscle
mass
Muscle -0017  -0139 0255¢ -0561% -0.759% -0637% -0722% -0827% -0054 -00A4
mass
ratio
7} 422 pearson A& AGE YeRith

’f p<0.05 ¥ p<0.01
BMD: bone mineral density
WHR: waist hip ratio

BMI: body mass index
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Table 4. linear regression analysis of the lumbar spine BMD (N=127)

Dependent and Unstandardized Standardized P-value
independent variables coefficients(standard error)  coefficients
Lumbar spine BMD
Age -0.0141 (0.002) -0.486 <0.001
Height 0.0089 (0.002) 0.346 <0.001
Weight 0.0057 (0.001) 0.336 <0.001
Fat free mass 0.0129 (0.003) 0.410 <0.001
Total muscle mass 0.0135 (0.003) 0410 <0.001
Muscle mass ratio -0.0004 (0.003) -0.017 0.850
Total fat mass 0.0062 (0.003) 0.212 <0.05
Fat mass ratio 0.0015 (0.003) 0.052 0.558
WHR -0.162 (0.265) -0.055 0.542
BMI 0.0086 (0.004) 0.183 <0.05
BMD: bone mineral density
WHR: waist hip ratio
BMI: body mass index
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Table 5. stepwise multiple regression analysis (N=127)

Dependent and
independent variables

RZ

P-value

Lumbar spine BMD
Fat free mass

0.168

<0.05

height, fat mass, fat mass ratio, WHR were not significant determinant of lumbar spine

BMD.

weight, BMI, age were excluded from the analysis

RZZmultiple correlation coefficient
WHR: waist hip ratio

BMD: bone marrow density
BMI: body mass index
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