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Jee Hye Han, Kyung Hee Cho: Correlation between body composition and spinal bone density in young women

Table 1. Measurements of age, anthropometry, body composition, and

lumbar spine BMD* (n=309)
Variable Mean SD Minimum Maximum
Age (year) 34 4 20 39
Height (cm) 158 5 146 173
Weight (Kg) 55.4 7.8 37.8 87.9
BMI (Kg/m?) 22.05 2.80 15.73 33.17
Fat Mass (Kg) 14.4 4.6 5.3 317
Body Fat percent (%) 25.5 5.3 125 38.8
Waist Hip Ratio 0.83 0.07 0.71 1.81
Lumbar spine BMD (g/cm?) 1.007 0.116 0.109 1.458
Lumbar spine t -score -0.33 0.95 -2.80 3.70
* BMD:bone mineral denstiy
Table 2. Crosstable of BMI and lumbar spine BMD No (%)
BMI (Kg/m?) Normal Osteopenia Osteoporosis Total
<185 10 (45.5) 12 (54.5) 22 (100.0)
18.5-22.9 138 (72.6) 1(26.8) 1(0.5) 100(100%)
23 -249 39(73.6) 4(26.4) 53 (100.0)
>25 40(90.9) 9.1) 44 (100.0)
Total 227 (73.5) 1(26.2) 1(0.3) 309 (100.0)
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Table 3. Correlations of variables (n=309)
L-BMD" Age Height Weight BMI Fat Mass Fat Free Body Fat ~ Waist
(g/cm? (Year) (cm) (kg) (kg/m®» (Kg) Mass(Kg) percent(%) Hip Ratio
L-BMD (g/cm?
Age (Year) 0.1137
Height (cm) 0.201% -0.071
Weight (Kg) 0.222% 0.199% 0410 *
BMI (kg,/m?) 0.13907 0255% -0.059 0.885 %
Fat Mass (Kg) 01237 0.145% 0059 0851% 0902*%
Fat Free Mass (Kg) 0.254% 0.194% 0639 F 0852 0745% 04517
Body Fat percent (%) 0.045 0.099 -0.197% 0586 % 0456% 0.915% 0.083
Waist Hip Ratio 0075  0230% -0175% 0333 0456% 0482% 0086 0498%
* L-BMD; Lumbar Spine BMD, fp<0.05, ¥p<0.01.
Table 4. Univariate linear regression results of the lumbar spine BMD (n=309)
Dependent & Unstandiardized Standardized
independent variables Coefficients (Std. Error) Coefficinets p
Lumbar spine BMD (g/cm?
Age (Year) 0.003(0.001) 0.113 <0.05
Height (cm) 0.005(0.001) 0.201 <0.001
Weight (Kg) 0.003(0.001) 0.222 <0.001
BMI (Kg/m?) 0.006 (0.002) 0.139 <0.05
Fat Mass (Kg) 0.003(0.001) 0.123 <0.05
Fat Free Mass (Kg) 0.006 (0.001) 0.254 <0.001
% of Body Fat (%) 0.001(0.001) 0.045 NS
Waist Hip Ratio 0.125(0.095) 0.075 NS
Table 5. Outcome of stepwise multiple regression analysis (n=309)
Dependent &independent variables R® P
Lumbar spine BMD
Fat free mass 0.065 <0.001

Age, Height, Fat mass, body fat percent, waist hip ratio were not significant

spine BMD. Weight and BMI were excluded from the analysis.

R*=multiple correlation coefficient.

determinants of lumbar
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— Abstract—

Correlation between body composition and spinal
bone density in young women

Jee Hye Han, M.D., Kyung Hee Cho, M.D.
Department of Family Medicine, National Health Insurance Corporation Ilsan Hospital

Background: Body weight is a well known factor of bone density. However, studies for correla-
tion between body fat, lean body mass and bone density are inconsistent in premenopausal
women. We reviewed the relations of body weight, body mass index(BMI), body fat, body fat per-
cent, fat free mass and spinal bone density.

Methods: We collected data of healthy young women of 20-39 years old who visted a health
promotion center of a general hospital from March to August, 2000, and examined the correlation
of body weight, BMI, body fat, body fat percent, fat free mass and spinal bone density.

Results: The total number of observation was 309, the average age was 34+4 year old, the ave-
rage body weight was 55.4+7.7 kg, the height was 158+5 cm, the BMI was 22.05+2.80 kg/m? the
body fat percent was 25.5+5.3%, and the spinal bone density was 1.007+0.116 g/cm,. The incide-
nce of normal bone density, osteopenia, osteoporosis of spine was 45.5%, 54.5%, 0%, respectively,
in the low body weight group, 72.6%, 26.8%, 0.5%, respectively, in the normal weight group, and
90.9%, 9.1%, 0%, respectively, in the obese group. In linear regression analysis, the spinal bone
density correlated with age, height, weight, BMI, body fat, and fat free mass. In stepwise multiple
regression analysis, the fat free mass was a significant factor (R2 =0.065(p<0.001)) of the spinal
bone density.

Conclusion: The spinal bone density was correlated with age, height, body weight, BMI, fat
mass, and fat free mass. The multiple regression analysis suggested that only fat free mass was
significantly correlated with spinal bone density. (J Korean Acad Fam Med 2002;23 : 215-223)

Keywords:bone density, body composition, body mass index, fat mass, fat free mass
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