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ABSTRACT

Background. Adequate nutrition is one of the most important factors for influencing growth and development of children.
Providing adequate amounts of minerals is extremely important in the developmental age, especially in periods of
intensive growth. Calcium and vitamin D deficiency may have a negative impact on the health of children, both in the
short and long term.

Objective. The aim of this study was to evaluate the content of calcium and vitamin D in the meals of preschoolers and
to compare the obtained results to Polish dietary reference values for children aged 4-6 years.

Material and methods. The study was conducted in 40 randomly selected kindergartens in some Silesian cities and were
concerning 1,746 children. 10-day-menus and preschool inventory reports describing the amount of food used for meal
preparation were obtained from every kindergarten. 10-day-menus were analysed in terms of calcium and vitamin D
content with the use of the Dieta 5 software. The obtained results were developed in Microsoft Excel 2016.

Results. The analysis of 10-days menus showed significant deficiencies in both calcium and vitamin D intake in the
assessed food rations. The mean calcium level was 416.0 mg while vitamin D was 1.47 ug. The content of calcium and
vitamin D in the examined 10-days menus did not meet the dietary reference values.

Conclusions. The necessity to modify menus in terms of increasing the consumption of the analysed nutrients was
demonstrated, as well as the need to implement nutritional education for preschool staff and parents was suggested.
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STRESZCZENIE

Wprowadzenie. Prawidtowe odzywianie jest jednym z najwazniejszych czynnikow warunkujacych prawidtowy wzrost
i rozwoj dzieci. Dostarczanie odpowiednich ilo$ci sktadnikéw mineralnych ma istotne znaczenie w wieku rozwojowym,
a zwlaszcza w okresach intensywnego wzrastania. Niedobor wapnia oraz witaminy D moze wptywac negatywnie na stan
zdrowia dzieci zarowno doraznie jak i dtugofalowo.

Cel. Celem niniejszej pracy byta ocena zawartosci wapnia i witaminy D w positkach przedszkolakéw oraz poréwnanie
uzyskanych wynikéw z normami zywienia dla dzieci w wieku 4-6 lat.

Material i metody. Badanie zostato przeprowadzone w 40 losowo wybranych placowkach przedszkolnych w miastach
aglomeracji §laskiej i dotyczyto 1746 przedszkolakow. W kazdej z placowek uzyskano raporty magazynowe i jadtospisy
dekadowe. Ocen¢ zawartosci wapnia oraz witaminy D przeprowadzono na podstawie jadtospisow dekadowych
wykorzystujac program Dieta 5. Uzyskane wyniki zostaty opracowane w programie Microsoft Excel.

Wyniki. Analiza jadlospisow dekadowych wykazata znaczne niedobory w spozyciu zardwno wapnia jak i witaminy
D w ocenianych racjach pokarmowych. Sredni poziom wapnia wynosit 416,0 mg podczas gdy witaminy D 1,47 pg.
Zawartos$¢ wapnia oraz witaminy D w badanych jadtospisach dekadowych nie spetniata obowiazujacych norm zywienia.
Whioski. Wykazano konieczno$¢ modyfikacji jadtospisow pod katem zwigkszenia spozycia analizowanych sktadnikow
odzywczych, a takze zasugerowano potrzebe¢ wdrazania edukacji zywieniowej personelu przedszkolnego oraz rodzicow.

Stowa kluczowe: zZywienie dzieci, witamina D, wapn, jadlospis, przedszkole, przedszkolaki
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INTRODUCTION

Adequate nutrition of preschool children plays a key
role in the development of the body. A properly balanced
diet that provides the necessary nutrients supports
the harmonious physical and mental development
of the young organism. In the preschool age, eating
habits are formed. Family environment and parents
play a significant role in dietary patterns and eating
behaviours [1]. It depends on parents how the nutritional
models in children will develop in the future. Inadequate
nutrition of a preschool child is associated with an
increased risk of diet-related diseases such as diabetes,
cardiovascular diseases, bone and joint diseases and
cancer. In addition, improper diet results in weight gain,
which may lead not only to obesity, but also to eating
disorders and the appearance of depression symptoms
in adolescence [2] .

For the proper psychophysical development of
achild, in addition to the appropriate content of energy,
proteins, fats and carbohydrates, it is necessary to meet
the applicable dietary reference values for vitamins
and minerals. Calcium and vitamin D are particularly
important for the proper development of a child.

Vitamin D and calcium have a multidirectional
effect on the human body. Calcium and vitamin D are
involved in the regulation of calcium and phosphate
metabolism, they affect the proper development
of the child’s skeletal system until the end of the
growth period. Calcium deficiency in children causes
rickets and insufficient growth, which may result in
an increased risk of osteoporosis in the future. This
element is essential for maintaining proper blood
clotting, which influences the wound healing process.
Calcium is essential for the proper functioning of the
nervous and muscular systems and plays important
role in the electrical activity and pumping function of
the heart [3, 4].

Milk and its products, canned fish (sardines), which
are eaten with bones are easily accessible calcium-rich
food. Some vegetables, e.g. wheat bran, parsley, kale,
almonds are also a good source of calcium. Vitamin D
is found primarily in oily sea fish, such as mackerel,
herring and salmon. Plant products and fungi contain
small amounts of vitamin D [5].

According to the review of the studies on nutrition
in Polish preschool children there was no kindergarten
in which meals served for children contained adequate
amount of vitamin D [6]. Moreover, preschool
inventory reports describing the amount of food were
analysed in few Polish papers only [7].

The aim of the study was to evaluate 10-day menus
and inventory reports in kindergartens in Silesian
cities with regard to the content of calcium and
vitamin D. The obtained results were compared with

the applicable dietary reference values for the Polish
population in preschool age.

MATERIAL AND METHODS

From among 373 kindergartens, 50 institutions
were randomly selected as a research sample. 10
kindergartens refused to participate in the study.
Ultimately, 40 kindergartens with a total of 1,746
children, were recruited for the study. Kindergartens
participating in the study, shared 10-days menus and
preschool inventory reports with amount of food used
for preparing meals. The Table 1 presents the number
of kindergartens in cities, where menus and preschool
inventory reports were collected.

Table 1. Number of kindergartens participating in the study
(n=40)

Number

City of kindergartens

Bytom 5

Chorzow

Dabrowa Goérnicza

Jaworzno

Katowice

Mystowice

Piekary Slaskie

Gliwice
Ruda Slaska

Siemianowice Slaskie

Sosnowiec

Tychy

AN (N[N W|N[0|—= W]

Zabrze
total

N
S

Most menus came from institutions in Katowice,
which accounted for 20% of all kindergartens
participating in the study (n=8). Kindergartens from
Bytom (12.5%) were second in terms of frequency.
Only 1 kindergarten was from Jaworzno.

The content of calcium and vitamin D was
calculated on the basis of preschool food storeroom
reports with amount of food used. The obtained
amount of food products included in a given meal was
divided by the number of children who participated
in it.

All kindergarten canteens used a cycle menus.
Hence, 10-day menus were assessed in each of 40
kindergartens. Dieta 5 software was used to assess
energy intake, content of individual components
(proteins, fats, carbohydrates) and the content of
calcium and vitamin D in the food ration. Due to
the temperature sensitivity of vitamins, food losses
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appropriate for a given technological treatment, were
taken into account. Then all values were summed up.
In this way, the average levels of calcium and vitamin
D and additionally assessed food components were
estimated. Next, the obtained results were compared
with the current dietary recommendations for children
aged 4-6 years. The intake of calcium was compared
to EAR (Estimated Average Requirement) while the
vitamin D to Al (Adequate Intake) defined in Dietary
Reference Intakes for the Polish Population [8]. The
daily intake of cholecalciferol in pug per day for
children aged 4-6 years is 15 pg, while the daily intake
of calcium is 800 mg per day [8].

To assess the diet of children aged 4-6 years,
weighing 19 kg and characterised by moderate
physical activity, the daily energy intake of 1400 kcal
was adopted in accordance with the recommendations
[8]- The energy and nutrient content of the preschool
menus was compared to 75% of the daily requirement
for children aged 4-6 years [9]. According to this, the
recommended value for energy was 1050 kcal [8].

RESULTS

In 400 analysed menus, the daily food ration,
meaning meals served only in kindergarten, consisted
mainly of three meals (breakfast, lunch, afternoon tea).
In 30 kindergartens a system of three meals a day was
used. Every fourth institution served four meals. The
energy value and the content of individual components
(proteins, fats, carbohydrates) in the daily food ration
were analysed. The energy value of menus in the
analysed Silesian kindergartens ranged from 821-1489

kcal. Among the 40 kindergartens which participated in
the study, there were menus that did not fully meet the
energy needs of children aged 4-6 years. Some children
received insufficient calories, others received too much
calories compared to the recommended values for the
4-6 year old population. The average energy value of
the diet was 1122.35 kcal. A summary of the average
energy values of various kindergartens in Silesian cities
is presented in Figure 1.

The analysis of the obtained results showed
areduced energy value in kindergartens in Ruda Slaska
and Siemianowice Slaskie. In Bytom, Sosnowiec and
Katowice the average energy value was close to dietary
reference intake recommended for Polish population.
The mean value of protein, fats and carbohydrates was
36.5, 39.6 and 155 g respectively.

The mean content of calcium based on 10-days
menus was 416 mg, which was 52% of the daily food
ration. The highest amount of vitamin D was recorded
in the kindergartens in Bytom, namely 3.30 pg. It
accounted for only 22% of the entire daily food ration.
The smallest amount of vitamin D was consumed
by children attending kindergartens in Chorzéw and
Jaworzno. The distribution of calcium and vitamin
D content in meals served for preschool children in
Silesian cities is shown in Figures 2 and 3.

In this study, large differences in the content of
calcium and vitamin D were observed in kindergartens.
The usual calcium intake was insufficient in most
institutions (97%). It was shown that 16 kindergartens
(40%) covered only half of the recommended supply
for calcium.

1400
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energy value (kcal)

400

200

Figure 1. A summary of average energy values in diets in kindergartens participating in the study in Silesian cities (1050
keal is the recommended value assumed as 75% of dietary reference energy intake)
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Figure 2. Average calcium content in daily menus in kindergartens (n=40)
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Figure 3. Average vitamin D content in daily menus in kindergartens (n=40)

Table 2. Energy value, calcium and vitamin D content in the diets realised by kindergartens

Mean value 3:/?;?2?1 Minimum Maximum %fl(l)lf ;ﬁ?;lggtrd
Energy value (kcal) 1122.35 160.57 821 1489 106
Calcium [mg] 416.0 122.97 196.0 832.0 52
Vitamin D (ug) 1.47 0.61 0.60 3.30 9.8
Similar results were found in the case of vitamin DISCUSSION

D. In 40% of kindergartens, the intake of vitamin
D ranged from 0.75-1.25 ug. Only 2 kindergartens
achieved a result above 2.75 pg. The maximum value

was 3.30 pg (Table 2).

The quantitative analysis of food rations in
kindergartens in Silesian cities indicate nutritional
mistakes in the preparation of menus for children
aged 4-6 years. Researches by other authors analysing
menus in kindergartens also confirm irregularities in
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meeting the demand for calcium and vitamin D by
children aged 4-6 years.

In this research, the average calcium intake
was 416.6 mg per day, which is 52% of the average
dietary reference intake of calcium (EAR) that should
be provided by a preschool. Out of 40 analysed
kindergartens, only one institution covered the
demand for calcium in full.

The study found that most institutions do not
meet the requirements of this key element in menus
of preschool children. Other authors also report an
insufficient supply of calcium in children’s diets. In
the study by Orkusz and Wiodarczyk, concerning the
nutrition of children in one of the kindergartens in the
1.6dZ Province assessed with the use of decade menus,
the average calcium consumption was 381.55 mg [10].

In the work of Merkiel and Chalcarz, the intake
of minerals by preschool children from Turek was
analysed [11]. The 7-day menu was analysed and
compared to the EAR recommended values for this
age-group. According to the findings, the average
calcium value was 518 mg.

Slightly higher calcium intake was obtained in
another study realised among pre-school children in
Koszalin [12]. Menus from 3 decades in the spring
and summer season were analysed. The food ration
consisted of 3 meals, breakfast, snack and a two-
course dinner, and was established as a 70% of the
daily requirement. The preschool children used to
eat afternoon snack and supper at home. The average
calcium was 578.7 mg and it was accounted for about
82% of the recommended intake [12].

Completely different results were obtained in
another study, where the nutrition of children on
a ovo-lacto-vegetarian diet in kindergarten was
assessed [13]. This diet eliminates the consumption
of meat, fish and seafood, while accepting, apart from
fruit and vegetables, milk and dairy products, honey
and eggs [14]. As in the previous work, it was assumed
that the daily food ration is equal to 70% of the daily
requirement. According to analysed menus, the
average calcium value was 946 mg, which was about
135% of the current dietary recommendation.

Charzewska and Weker [15] are of a similar
opinion, as they analysed the diets of 400 preschoolers
in nationwide studies on the content of calcium and
vitamin D in the diets of 4-year-old children. There was
a seven-day record for mothers and a five-day record
for kindergarten teachers. It was found that the diets
of 51% of children are chronically deficient in calcium
[15]. The unexpected low calcium intake is shocking
due to the fact that for years in Poland the consumption
of dairy products by children has been promoted. It has
been possible to hear about the influence of calcium on
bone growth, for example, from advertising spots for
dairy products shown on TV.

In our own work, the average consumption of
vitamin D was 1.47 pg, which is less than 10% of
the Al reference values. Assuming that a preschool
institution realizes 75% of the daily food ration,
the obtained calcium value constitutes 13% of the
dietary reference intake. None of the 40 analysed
kindergartens in Silesian cities fully covered the
demand for this vitamin.

Similar results as in our own work were presented
in other papers. The average intake of vitamin D in
the analysed menus in Turek oscillated around 1.48 pg
[11]. In the above-mentioned study by Dymkowska-
Malesa and Szparaga, in which the amount of selected
vitamins and minerals in preschool food rations
was assessed, an average vitamin D value of 1.18
ug was obtained [12]. Assuming that the preschool
food ration should constitute about 70% of the daily
standard it was 11.23% of the recommended level [12].
Three decade menus were assessed and none of them
provided preschoolers with an adequate supply of this
vitamin. In a kindergarten with a ovo-lacto-vegetarian
diet, the consumption of vitamin D was 1.96 ug and
accounted for 18.67% of the RDA [13].

In our study the average energy value of the diet was
1122.35 keal and it was higher than the recommended
value for preschool children, which should be 1050
kcal [8]. Excess calories consumed increases the risk
of overweight or obesity. If this condition persists in
childhood, the risk of obesity in adulthood increases
[16].

In our study, apart from the analysis of calcium
and vitamin D in the diets, the consumption of
basic nutrients was also calculated: proteins, fats
and carbohydrates. There were irregularities in the
excessive consumption of proteins, which accounted
for 111.11% of the recommended values. The presence
of fats was also above the recommended value
and amounted 104.49%. The ingredient that was
present in an appropriate amount for children aged
4 - 6 were carbohydrates (98.41% of the proposed
recommendations).

Daily food ration consisted of 3 meals (breakfast,
dinner, afternoon snack) in 30 analysed kindergartens.
In the remaining 10 institutions, full board included
4 meals (breakfast, elevenses, lunch, afternoon
tea). Eating more meals did not increase the intake
of calcium or vitamin D. As an additional ration,
a snack in the form of fruit, sponge cakes or biscuits
predominated.

CONCLUSIONS

The quantitative analyses of food rations carried out
in kindergartens in Silesian cities indicate nutritional
mistakes in the preparation of menus for children
aged 4-6 years. The average calcium and vitamin D
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content do not meet the recommended values for this
age group so children can be at risk of calcium and
vitamin D deficiency. Parents should consider vitamin

D supplementation.
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food ration)] in Charzewska J. (ed): Jadlospisy dla
dzieci w wieku przedszkolnym ($niadania, obiady,
podwieczorki) opracowane zgodnie z zasadami
prawidtowego zywienia, Wydawnictwo 1ZZ, Warszawa,
2011 (in Polish)

Orkusz A., Wiodarczyk A.. Ocena zywienia dzieci
w przedszkolu na podstawie dekadowych jadtospisow.
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