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The Association between Bone Density at Os Calcis and Body
Composition in Healthy Children Aged 9-12 Years
EunKyung Shin, K1 Suk Kim, Hee Young Kim, In Sook Lee®, Hyo Jee Toung, SungIl Cho
Schaool of public health, Seoul National University, College of Nursing, Seoul National University®
Objectives : This cross-sectional study aimed to quantify girls, respectively, which can be explained by the fat free
the relationship between the bone mineral density at the os mass. After weight adjustment, the percentage fat mass was
calcis and the body mass composition in healthy children. negatively associated with the calcaneal bone mineral
Methods : The areal bone mineral density was measured density in both sexes.
at the os calcis with peripheral dual energy X-ray Congclusions : The findings of this study suggest that the
absorptiometry. The fat free mass, fat mass and percentage fat free mass, among the body compositions, is the major
fat mass were measured using bioelectric impedance, in 237 determinant of bone mineral density at the os calcis in
korean children, aged 9 to 12 vears. The sexual maturity Korean children aged @ to 12 years. Obesity, defined as the
was determined by self assessment, using standardized percentage fat mass, is assumed to have a negative effect
series of the £ Tanner stage drawings, accompanied by onthe calcaneal bone density in children ofthe same weight.
explanatory text.
Results : From multiple linear regression models, adjusted KoreanJ Prev Med 2004;37(1):72-79
for age, sexual maturity and height, the fat free mass was
found to be the best predictor of the calcaneal bone mineral Key Words : Bone density, Calcaneus, Body composition,
density in both sexes. About 15 and 20% variabilities were Obesity, Sex Maturation
found in the calcaneal bone mineral densities of the boys and
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Table 1. Distribution of age, body size measures and bone mineral density by sex and sexual maturity

Bays Girls
Prepubertal Pubertal? Prepubertal Pubertal*
(=61} (n=49) {n=86) (n=41)
mean + 5D mean + 5D mean + 5D mean + 5D
Agelyear) 10.90 £0.76 11.56 + 0.86™ 10.96 + 0.90 11.56 £ 0.74™
Height(cm 14198 £537 148.46 + 763" 14245 +£7.27 151.03 + 672
g
Weight(ke) 37424596 41.30 + 743" 3649 + 622 43.47 £ 7.3
BMI(kg/mr) 1851 £242 18.62 + 236 1791 £225 18.97 + 2.25°
FEM(ke) 27174332 30.62 + 4.74" 2571 £3589 30.61 + 443"
Fat mass(kg) 1025 £3.51 1068 +3.77 10.78 + 336 12.87 + 3.60"
%Fat mass 26.83 £5.54 2533 £552 2003 £513 2017 + 4.84
BMD(g/cnt) 0454007 048 £ 007 042 +£006 045 +006"

P = Tanner stage 2, ¥ > Tammerstags 3, * fat fres mass, " bone mineral density
W 0,05, *¥ p<0.01, "% p0.001 t-test betwesn prepubertal and pubertal sroup within same sex group



Table 2. Sex-specific, age and sexual maturity' adjusted Pearson partial
correlation coefficients among hody size measures

Weight EMI Fatfreermass Fatmass %Fat mass
Boys
Height [ ha 0.0 076 017 -a7
Weight 000 0g5™ 088 0,70
BMI 0.5G% 094 085
Fat free mass 050 0227
Fatmass 0,047
Girls
Height 050 0.10 0,76 0.25% =10
Weight nge™ 080 088 062
BMI 058" 093 0.84%
Fat free mass 056" 0.z0
Fat mass 091"

1 clagsified into Tanner stage 1 as prepuberty and Tanner stage 2,3 ag puberty for boys, Tanner
stage 1,2 azsprepuberty and Tanner stage 3.4 as puberty for girls

*p<0.05, *p<0.01, **p<0.001

Table 3. Sex-specific, age, sexual maturity?, and height adjusted Pearson partial

correlation coefficients between hody size measures and bone mineral

density
body size measures Boys Girls
Weight 0.29" 046
BMI 0.29" 048"
Fat free mass 043 050
Fatmass 016 037
%Fat mass 0.08 030

1 clagsified into Tanner stage 1 as prepuberty and Tanner stage 2,3 as puberty forboys, Tanner
stage 1,2 asprepuberty and Tanner stage 3,4 as puberty for girls

"p<0.05, " p<0.01, " p<0001
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Figure 2. Bone mineral density are plotted against (a) weight {b) body mass index (c) fat free mass (d) fat mass for boys and
girls with simple linear regression lines and R2,
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Table 4. Sex-specific, regression coefficient{(# and additional percentage of vaniance explained by major determinant
measure of body size and percentage fat mass in multiple linear regression models of bone mineral density(g/ am?)
adjusted for age, sexual maturity® and height

Boys Girls
B partial R%%) total R¥ %)’ g partial B¥%)  total RH%)
Model Fatfree mass (kg) 0.014™ 1512 2941 0.013™ 2035 37.08
only
Model I BMI"(kg/m) 0.025 16,16 3031 0.019™ 14.02 37.98
+%Fat mass -0.008™ 8.79 -0.004° 3.21
Model 11 Weight(leg) oo 1445 2852 0.008™ 12.03 35.91
+%Fat mass -0.007" 844 0.003 2.03

1 classified into Tanner stage 1 a3 prepuberty and Tanner stage 2,3 as puberty forboys, Tanner stage 1,2 as prepuberty and Tanner stage 3.4 as

puberty for girls

Vthe nurmber of variables adjusted *p<0.035, *p<0.01, * p<0.001
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