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Nutritional rickets is still one of the important health problems of developing
countries1-5. In Turkey, the rate of rickets is high and has been reported to be 19%
in the slums of Istanbul and 6.36% in Sivas5-7.

Clinical osteomalacia and rickets are very common disorders among Asian
immigrants in the United Kingdom8. In this group, the overall incidence of clinical
disease has been reported to be about ten percent, while biochemical disease
twenty-five percent over all ages or flfty percent in adolescents aloneS-13,

Since no correlation could be found between the occurrence of rickets and the
Asian children’s residing in Britain, it was suggested that the vitamin D depots of
these children were not sufficient, even when they were in their own sunny
countries. Their vitamin D deficient diet consisted mainly of a type of unleavened
bread called chapattis, which played an important role in their high percentage of
vitamin-D deficiency14.15, _

In school-age children, especially in adolescents, there is a greater need for

vitamin D due to rapid development. When these children lack a sufficient vitamin
D intake and exposure to sunlight, subclinical rickets may develop8.16.17,

Since it had been observed in an earlier study on adolescent pregnancies that the
serum-25-hydroxycholecalciferol (serum-25-HCC) levels were rather low in
Ankaral8, attempts were made to determine these levels in school children,
especially in adolescent girls in Sivas.
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Material and Methods

This study was carried out on ninety subjects selected at random from amongst
students attending elementary, secondary or high school in Sivas. Eight to eleven
subjects were chosen trom each class. The approximate daily vitamin D and
calcium intake was calculated by a one week diet history. The social and
economic conditions of the families were established by inquiring as to their
monthly income, family size and the educational level of the parents. The subjects
were divided into two groups according to the replies given.

Group | comprised 24 girls and 20 boys whose ages ranged between 6-17 years.
Their diet, which mainly consisted of vegetable source foods also included
“bazlama” (a type of unleavened bread similar to chapattis), and very little animal
source protein. There were from three to eight siblings in each subject’'s family.
Eighteen mothers were totally illiterate, 20 only had attended primary school, and
six secondary school. Twenty-five fathers had attended primary school, 16
secondary school and three the university.

Group |l comprised 17 girls and 29 boys whose ages ranged between 6-17 years.
Their diet, which was more nutritious than that of Group |, consisted mainly of
animal source protein and leavened bread. There were from two to six siblings in
each subject’s family. Eight mothers were totally illiterate, 14 had attended
primary school, 12 secondary school, and 12 high school. Sixteen fathers had
attended primary school, 20 secondary school and 10 high school.

In order to prevent seasonal variations, blood samples were taken between 15
February - 15 March. The sera were separated within two hours and stored at
—20 °C. Serum calcium was estimated by the Ferro and Ham19, serum phosphate
by a modified Goldenberg20, alkaline phosphatase by a modified Bodensky?21, and
total protein and-albumin by the Biuret22 methods. Serum magnesium was
determined by the Perkin Elmer-Model 103 atomic absorption
spectrophotometer23, and the serum-25-HCC levels were estimated according to
the method described by Taylor et al24.25 (levels below 4 ng/ml considered
vitamin D deficiency).

Results

Group |: The average daily intake of calcium and vitamin D of these children was
433.86 *+ 125.16 mg and 45.25 * 10.78 1u. respectively. The ranges of the
biochemical evaluations of the sera were: serum calcium 9-11 mg/dl, phosphate
3.5 - 4.8 mg/dl, alkaline phosphatase 5.5 -9.2 BU, total protein 5-7 g/dl, albumin
3.3-4.5 g/dl, magnesium 1.5 -2.8 mg/dl, and serum-25-HCC 2.05 - 17.70 ng/ml.
In seven cases, the serum-25-HCC level was 4 ng/ml or 15.9% (Figs. 1, 2).
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Discussion

As is known, serum-25-hydroxycholecalciferol levels which are the most
important vitamin D metabolites, determine the state of vitamin D in the
organism26, |t is also known that the level of serum-25-HCC varies according to
geography, social and economic conditions, eating habits, daily vitamin D intake
and exposure to sunshine27.28, |n a study carried out in England, it was
established that the average serum-25-HCC levels in healthy people were 12.1 +
0.8 ng/ml, whereas in the Asians, who had settled in that country, itwas 7.2 + 1.2
ng/mi28,

It has been reported that the average serum-25-HCC level was 25 ng/ml in the
United States. The difference between the levels of these countries seems to
indicate that people in the United States prefer foods rich in Vitamin D and also
expose themselves to more sunlight than those living in England. Similar results
have also been obtained in an investigation carried out in Johannesburg30, ~

In our country, serum 25-hydroxycholecalciferol levels have also been determined
in pregnant women and in newborn infants, and in winter, owing to seasonal
changes, their average serum-25-HCC levels were found to be 5.22 + 0.97 ng/ml
and 2.60 * 0.73 ng/ml, respectively. On the other hand, when these two groups
were examined in summer, the serum-25-HCC levels were found to be 14.32 +

1.54 ng/ml and 4.91 * 1.22 ng/ml, respectively. These levels were found to be
lower particularly in the offspring of adolescent pregnancies31,

Since vitamin D intake in school-age children, especially adolescents, should be
higher for developmental reasons, any lack in this may likely result in subclinical
rickets8.16.17_ |t is a known fact that with a view to establishing serum vitamin D
levels and subclinical rickets, various research has been carried out8.14,15,17,19,31,

Studies carried out on Asian children residing in England showed that the rate of
subclinical rickets in these children could reach fifty percent at puberty8-13,
Deficient vitamin D intake, insufficient exposure to sunlight as well as a diet
containing chapattis were regarded as being responsible for this high rate of
rickets14.15,

We found in our research that the average serum-25-HCC level for Group | was
7.00 x 0.51 ng/ml and for Group |, 12.27 * 0.84 ng/ml. The difference between
the two groups was found to be statistically significant (p < 0.01). Although, the
daily intake of vitamin D and the nutritional conditions of Group |l were the factors
which most likely caused this difference, we also believe that the diet followed by
Group |, which contained “bazlama®”, may be another factor responsible for this
difference. When the ages of these subjects and the serum-25-HCC levels were
compared, it was observed that these levels decreased in the adolescents of both
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