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DESCRIPTION OF THE RESEARCH

Pilot study was held to evaluate bone stiffness in children and
adolescents in two districts of Croatia which, according to previous
knowledge, differ in calcium intake. The relationship between habitual caldum
intake and bone stiffness was determined. It was difficult and expensive to
organise a transport of Istrian children to Zagreb in order to perform x-rays
absorptiometry. Therefore, bone stiffness was determined with a portable
ultrasound system.

Bone mineral density (BMD) measurements were continued in subjects
of both sex, across the age range 20-50 years from the central district of the
city of Zagreb. Subjects were randomly selected from the demographic list.

METHODS

Bone stiffness was determined on calcaneus of the undomlnant foot,
using portabile sonometer "Sahara", which was borrowed from the HoJoglc
company. The measurements are expressed as Quantitative Ultrasound index
(QUI) and also as an estimate of the bone mineral density (BMD; g/cm2).
The calibration of the sonometer was performed daily.

All children and adolescents, were questioned about diet hfstory, by the
dietitian. The energy value of the food (10) and the daily intake of proteins,
fats, carbohydrates (g) and calcium (mg) were calculated.

In order to establish a national reference database, bone mineral
density (BMD, g/cm2) of the lumbar spine (L2-L4) and of the left femoral neck
of randomly choosen subjects, aged 20-49 years, was measured by dual x-ray
absorptiometry (Lunar DPX).
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RESULTS

Bone mineral density (BMD), body mass index (BMI), energy value of
the food and daily intake of proteins, fats, carbohydrates and calcium in male
and female children and adolescents from Zagreb and Pazin are shown on
Table 1 and Table 2. Comparing children from the two regions there were
significante differences in energy value and daily nutritive intake. Small boys
from Pazin had significantly lower intake of proteins (p<0.0001), fats
(p<0.05), carbohydrates and calcium (p<0.0001) comparing to children of
the same age and sex from Zagreb. Their BMD was also lower but not
significantly.
Small girls from Pazin also had significantly lower intake of proteins, fats
(p<0.0001), carbohidrates (p<0.05) and calcium (p<0.001) but their BMD
was not much lower comparing to girls from Zagreb. Adolescent boys from
Zagreb had significantly higher calcium intake (p<0.01) and their BMD was
higher too, although not significantly. Although adolescent girls from Zagreb
had higher calcium intake than gtrls from Pazin, their bone mineral density
also did not differ significantly.

Bone mineral density in male and female subjects in 5 year age
groups Is shown on Table 3. The mean BMD values did not differ significantly
between five-year age groups in both sexes. In women there was an
apparent decline In BMD after 40 years. Conclusions are limited in men
because of the relatively small number of subjects in each age group.

CONCLUSIONS

There is a tendency of BMD fall after the age of menopause in women.
I t appears that peak bone mass in women is obtained in the mid- 20s and In
men at 30 years of age.The general conclusion about the trends observed in
the population will be given after collection of all data.

Calcium intake has an influence on peak bone mass, which becomes
evident at the adolescent age. Children who had higher calcium intake had a
higher bone mass, although that difference was not statistically significant
That finding was more apparent in males. The calcium intake in Zagreb
children was higher, so was the energy intake, but the mean body mass Index
was identical, which indicates higher physical activity in children from Zagreb.
Besides the calcium intake, the role of energy value of the food and habitual
physical activities seem to be important in bone maturation.
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Table 1 . Bone mineral density (BMD), body mass Index (BMI), energy value
of the food and daily intake of proteins, fats, carbohydrates and calcium In
male (A) and female (B) children and adolescents from Zagreb

A. Males

N
Age (years)
BMI (kq/rrr)
BMD (g/crrr)
Energy value of the food (kJ)
Proteins (g)
Fat (q)
Carbohydrates (g)
Calcium (mg)

Males
51
9.4 (8-10)
17.9 (14,0-29.8)
0.512 (0.377-0.710)
9844.67 + 2022.17
86.00 + 24.19
83.75 + 23.55
319.35+101.17
1219.15 + 517.62

35
15.8 (15-18)
21.6 (16.6-31.4)
0.556 (0.389-0.983)
11139.27 + 3591.87
106.01 + 44.88
103.91 + 39.14
330.26 ± 102.65
1308.79 ± 522.05

B. Females

N
Age (years)
Menarche
BMI (kq/nV*)
BMD (o/cm2)
Energy value of the food (kJ)
Proteins (q)
Fat (g)
Carbohydrates (g)
Calcium (mg)

Females
48
9.3 (8-10)
0
17.3 (13,7-24.3)
0.496 (0.336-0.686)
8945.09 ± 1994.57
80.26 + 23.92
82.45 + 33.08
235.97 + 97.91
1006.99 ± 426.48

71
15.7 (15-17)
12.5 (10-16)
20.8 (14.9-30.1)
0.554 (0.296-0.896)
11100.17 ± 3231.87
98.02 + 29.56
108.94 + 49.14
421.86 + 132.25
1408.74 ±618.25
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Table 2. Bone mineral density (BMD), body mass index (BMI), energy value
of tiie food and daily intake of proteins, fats, carbohydrates and caldum in
male (A) and female (B) children and adolescents from Pazin

A. Males

N
Age (years)
BMI (kg/m2)
BMD (g/cm2)
Energy value of the food (kJ)
Proteins (g)
Fat (g)
Carbohydrates (g)
Calcium (mq)

Males
49
8.9 (8-10)
17.2 (14,5-21.2)
0.518 (0.392-0.642)
7483 + 1919.83
68.39 ± 15.54
72.22 + 24.99
216.58 + 55.31
829.73 ± 274.53

51
16.3 (15-18)
20.6 (17.2-32.6)
0.532 (0.343-0.768)
11962.75 + 4275.85
98.18 + 34.69
122.62 + 103.10
395.64 + 223.54
1015.44 + 396.46

B. Females

N
Age (years)
Menarche
BMI (kg/m2)
BMD (q/cm2)
Energy value of the food (k3)
Proteins (g)
Fat (g)
Carbohydrates (g)
Calcium (mg)

Females
48
8.7 (7-10)
0
17.1 (13.3-25.8)
0.501 (0.395-0.689)
6523.28 + 1324.58
57.73 + 13.79
60.01 ± 14.52
196.85 + 45.91
723.59 ± 265.43

57
16.1 (15-17)
12.6 (10-15)
22.2 (15.8-28.3)
0.547 (0.363-0.942)
8983.45 + 3198.18
71.28 + 32.35
78.16 + 30.29
283.44 + 106.69
870.56 ± 355.98
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