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Broadband ultrasound attenuation (BUA), which demonstrates structual quality of bone tissue
(quality), and speed of sound (SOS), which shows the volume of bone minerals (quantity), of os calcis,
were measured on 358 healthy female students by means of ultrasound bone densitometry. General data
on the students were also obtained: 1) physical characteristics — height, weight, lean body mass (LBM),
body fat percentage (%Fat); 2) serum calcium (Ca), iron (Fe) and alkaliphosphatase (ALP): 3) men-
struation cycle, any special dietary details, nutritional balance of food intake. Finally, stepwize multiple
regression analysis of BUA in relation to the students’ physical characteristics, serum minerals and ALP
was carried out.

Results were as follows: positive correlations existed between BUA and SOS (r =40.523, p <0.001),
and BUA and all physical characteristics (height: r = +0.230, weight: r = +0.384, LBM: r = +0.368,
%Fat: r =+0.265, p <0.001). In the next step, the sample was divided into four groups according to
BUA and SOS values: Group 1 (185 subjects) under the mean BUA value, Group 2 (163 subjects) over
the mean BUA value, Group 3 (194 subjects) under the mean SOS value, and Group 4 (154 subjects)
over the mean SOS value. It was only in Group 1 that a positive correlation between BUA and all physi-
cal characteristics (p <0.001), and BUA and SOS (p <0.05) existed. The multiple regression analysis
showed that SOS, LBM and %Fat contributed significantly and positively to variations in BUA, while

serum ALP and Fe contributed negatively. However, variations in height, weight, and serum Ca were not
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found to be significant.

In conclusion, positive correlations existed between bone quality and quantity. Above all, the former
has a closer relation to general physical characteristics. In the immature bone quality group (Group 1),
the students with more developed physical characteristics also showed a higher level of bone quality. We

assume Group 1 will attain the final stage of both physical development and bone growth.
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Fig.1 Histograms of the distribution of broadband ultrasound attenuation (BUA) and
speed of sound (SOS) in three-hundred and fifty-eight female college students.
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Fig.2 The correlation between BUA and SOS
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Fig.3 The correlation between BUA and height, weight, lean body mass (LBM) and body
fat percentage (%Fat).
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Table 1. Correlation coefficients between BUA, SOS and several factors

Group 1 Group 2
(under the mean BUA value) (over the mean BUA value)
BUA vs o] BUA vs p
Height +0.208 % % -0.015
Weight +0.343 % %k % +0.147
LBM +0.304 B +0.127
%Fat +0.266 * %k ok +0.110
SOS +0.178 * +0.405 % %k %
Serum Ca -0.022 -0.150
Serum ALP -0.138 * -0.033
Serum Fe ~0.007 -0.212 % %
(n=185) (n=163)
Group 3 Group 4
(under the mean SOS value) (over the mean SOS value)
SOS vs p SOS vs p
Height -0.028 -0.125
Weight +0.029 -0.052
LBM +0.037 -0.082
%Fat +0.022 +0.017
BUA +0.333 * %K K +0.204 %
Serum Ca -0.011 -0.088
Serum ALP +0.023 +0.088
Serum Fe +0.073 -0.017
(n=194) (n=154)

(*p<0.05, ¥¥p<0.01, ***p<0.001)

Table 2. Stepwise multiple regression analysis of BUA for physical characteristics, serum

minerals and bone metabolic marker.

Independent variables Standardized partial coefficients  Partial correlation coefficient

SOS +0.514 +0.520
L.LBM +0.330 +0.367
%Fat +0.079 +0.264
Serum ALP -0.125 -0.153
Serum Fe -0.065 -0.092
(rejected variables: Height, Weight, Serum Ca)
R? 0.434
(p<0.001)
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