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Abstract

Introduction

A proper, varied diet is indispensable to ensure the correct growth and development of children. Nutrition of this
period of life also affects health status in adulthood. Evaluation of nutritional status in this vulnerable group can
provide significant information, some of which will be applicable to the entire community. Findings can provide
suggestions for measures that can be instituted to alleviate the problems observed and to improve nutritional
status.

Aim

To assess the intake of selected vitamins and minerals by preschool-age children.
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Material & methods.

The study population comprised 102 children aged 4 years (46 girls and 56 boys). The intake of vitamins and
minerals was assessed by using the 24-h dietary recall for 3 days. The results were compared with the Polish EAR
and Al levels.

Results

Total calcium and vitamin D, as well as vitamin E intakes did not meet the Estimated Average Requirements
(EAR) among both groups of children. The mean intake of calcium values 10%, vitamin D 72% and vitamin E
75% of EAR respectively. Also the water intake was insufficient according to EAR

Conclusion

Study confirmed that diets of preschool children, in context of vitamin and mineral contents, need urgent

modification to prevent many chronic diseases related to diet in the future.
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Introduction

A healthful diet containing appropriate amounts of macronutrients and micronutrients can help ensure the normal
growth and development of children. Furthermore, it helps prevent the development of obesity and related chronic
diseases in adulthood [1, 2]. As both deficiencies and excesses in energy and nutrients disturb metabolic
homeostasis, inadequate supply of vitamins and minerals resulting in malnutrition and deterioration of health
condition, among others, disorders of the nervous system, immune system, circulation or development of bone
tissue [3]. Although there are many vitamins and minerals required for good health status, particular attention
should be given to the children consume proper amounts of calcium, vitamin D and iron [4]. Most vitamins and
minerals diet deficiency are caused by a lack of varied diet and unhealthy eating habits, as well as abnormalities
of diet qualitative and quantitative composition [5]. Evaluation of nutritional status in this vulnerable group can
provide significant information, some of which will be applicable to the entire community. Findings can provide
suggestions for measures that can be instituted to alleviate the problems observed and to improve nutritional
status. The purpose of the present study was to assess the vitamin and mineral content in the daily food intake of

preschool children.
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Material and methods

The study was conducted at the turn of 2015 and 2016 in public kindergartens in Kielce. Total dietary interviews
were obtained for 120 children, but the analysis covered 102 of them (56 boys and 46 girls), 18 children were
excluded due to lack of complete data. Nutritional status of children rated based on features (weight and body
height) and anthropometric indicators (BMI) for centile charts (WHO normal weight - 5 to 85 percentile,
overweight - from 85 to 95 percentile, obesity - over 95 percentile). The intake of vitamins and minerals was
assessed by using the 24-h dietary recall for 3 days. The serving sizes were specified in common polish household
units and weight in grams. The results were compared with the Polish EAR and Al levels. The content of vitamins
and minerals was calculated by using the Diet 5 software. Nutrient intakes were compared with dietary reference
values [6]. In order to evaluate whether the participants had sufficient intake levels to meet the daily nutrient
requirements, the values were calculated for the following nutrients: vitamin A, vitamin D, vitamin E, vitamin C,
thiamin, riboflavin, niacin, vitamin B6, folate/folic acid, vitamin B12, sodium, potassium, calcium, phosphorus,
magnesium, iron, zinc, copper, iodine, and manganese. Dietary intakes of the participants were expressed as the
means (X) and standard deviations (SD), medians (Me), and the range of quartiles 1 and 3 (Q1-Q3), due to skewed
distribution of some of the analyzed nutritional variables. Mann—Whitney test was used to compare two groups
of children with normal BMI and children with excess body weight. Significance level of 0.05 was used, and
statistical analyses were performed using STATISTICA software.

Results

Table 1 presents vitamin and mineral intakes in all of the studied children. Nutritional assessment with regard to
energy and macronutrient intake of the studied children were presented in the previous article [8]. In current study
there was no statistically significant difference between the groups of children with normal BMI and children
with excess body weight with respect to vitamins and minerals intake.

Total calcium and vitamin D, as well as vitamin E intakes did not meet the Estimated Average Requirements
(EAR) among both groups of children. The mean intake of calcium values 10%, vitamin D 72% and vitamin E
75% of EAR respectively. Also the water intake was insufficient according to EAR, as it values only 75 % of this
Dietary Reference Intake.

Intakes of sodium, potassium and phosphorus were too high in both groups of children and values 214 %, 187 %
and 203 % of EAR.

Table 2 shows the average intake of vitamin and mineral among children with normal BMI and children with
excess body weight separately. It should be mentioned that nutrient densities for all vitamins and minerals were

higher in children with excess body weight, however, these results did not reach statistical significance.
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Table 1. Average vitamin and mineral intake in examined group in reference to standard

Children (total) Standard
X (SD) ME (Q1-Q3) EAR/ Al*
Na [mg] 2209,20 (497,436) | 2147,20 1859,24-2460,48 1000*
K [mg] 2060,20 (480,342) | 2062,25 1806,12-2349,05 1100*
Ca[mg] 577,59 (187,221) 577,93 422,31-687,96 800
P [mg] 836,52 (182,438) 834,34 698,24-963,49 410
Mg [mg] 188,14 (42,413) 181,63 160,35-212,21 110
Fe [mg] 7,60 (2,541) 7,37 6,20-8,40 4
Zn [mg] 6,03 (1,934) 5,79 4,89-6,79 4
Cu [mg] 0,78 (0,278) 0,75 0,61-0,89 0,3
Mn [mg] 1,98 (0,589) 1,90 1,53-2,36 1,5*
J[Og] 109,31 (37,349) 105,32 82,87-128,31 65
Vitamin A [Og] | 1029,99 (533,358) | 959,64 712,29-1251,45 300
Retinol [Tg] 270,08 (234,514) 237,43 188,28-292,65
Beta-carotene 4371,76 (2776,624) | 3931,55 2395,50-5816,99
[Od]
Vitamin E [mg] | 5,56 (3,798) 4,52 3,59-6,56 6*
Vitamin B1 | 0,89 (0,539) 0,80 0,64-0,95 0,5
[mg]
Vitamin B2 | 1,36 (0,415) 1,30 1,05-1,63 0,5
[mg]
Vitamin B3 | 10,84 (3,791) 10,22 8,24-13,19 6
[mg]
Vitamin B6 | 1,34 (0,404) 1,31 1,04-1,50 0,5
[mg]
Vitamin C [mg] | 75,83 (41,785) 68,43 40,74-97,78 40
Folate (Vitamin | 172,42 (81,354) 163,11 134,68-189,25 160
B9) [O4]
Vitamin ~ B12 | 2,53 (1,217) 2,26 1,79-2,93 1
[Og]
Vitamin D [Og] | 2,47 (2,955) 1,59 1,13-2,52 15*
Water [g] 1205,15 (321,262) | 1181,15 984,37-1379,17 1600*
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Table 2. Average vitamin and mineral intake in reference to children with normal BMI and children with excess body weight.

Children with normal BMI Children with excess body weight z* p*
X (SD) ME (Q1-Q3) X (SD) ME (Q1-Q3)

Na [mg] 2195,75(514,11) | 1827,24 | 1827,24- 2276,47 2223,81 | 1980,45- -0,86200 | 0,388686
244422 (410,62) 2669,16

K [mg] 2096,11 (469,50) | 181559 | 1815,59- 1880,68 2007,49 | 1357,74- 1,31994 | 0,186855
2357,03 (508,05) 2200,51

Ca [mg] 583,89 (181,11) 433,37 433,37- 546,10 557,83 329,03- 0,68242 | 0,494974
686,04 (218,63) 687,96

P [mg] 841,27 (180,13) 712,77 712,77- 812,78 844,61 648,70- 0,44896 | 0,653460
963,49 (197,56) 949,50

Mg [mg] 190,53 (42,15) 161,98 161,98- 176,18 188,17 139,28- 0,96078 | 0,336666
212,21 (42,94) 207,21

Fe [mg] 7,55 (2,51) 6,33 6,33-8,40 7,85 (2,74) 7,51 5,93-8,20 -0,10775 | 0,914194

Zn [mg] 5,98 (1,93) 4,84 4,84-6,67 6,26 (2,00) 5,73 5,35-6,97 -0,58365 | 0,559457

Cu [mg] 0,80 (0,29) 0,62 0,62-0,93 0,68 (0,17) 0,69 0,55-0,80 1,68809 | 0,091395

Mn [mg] 2,00 (0,61) 1,54 1,54-2,36 1,86 (0,46) 1,79 1,47-2,20 0,59263 | 0,553431

J[Og] 108,65 (36,00) 85,08 85,08- 112,57 106,38 74,12-139,90 | -0,14367 | 0,885763
124,16 (44,57)

Vitamin A | 1041,02 (556,13) | 730,46 730,46- 974,86 879,28 712,29- 0,14367 | 0,885763

[Og] 1249,23 (410,00) 1279,58

Retinol [Dg] | 274,20 (253,94) 188,28 188,28- 249,47 264,92 193,50- -0,56569 | 0,571605
291,05 (89,80) 293,77

Beta-carotene | 4448,37 (2902,65) | 2662,24 | 2662,24- 3988,66 4092,16 | 2395,50- 0,32325 | 0,746505

[Og] 5712,78 (2060,78) 5927,90

Vitamin E | 5,54 (3,39) 3,65 3,65-6,56 5,66 (3,39) 4,85 3,38-6,56 0,00000 | 1,000000

[mg]

Vitamin  B1 | 0,86 (0,48) 0,64 0,64-0,94 1,03 (0,76) 0,78 0,63-1,07 -0,54773 | 0,583876

[mg]

Vitamin B2 | 1,37 (0,40) 1,06 1,06-1,63 1,33 (0,49) 1,27 1,02-1,45 0,54773 | 0,583876

[mg]

Vitamin B3 | 10,85 (3,96) 8,24 8,24-12,95 10,74 (2,87) | 10,20 8,99-13,19 -0,28733 | 0,773856

[mg]

Vitamin  B6 | 1,35(0,41) 1,05 1,05-1,52 1,28 (0,37) 1,22 1,00-1,44 0,63752 | 0,523784

[mg]

Vitamin C | 76,77 (41,04) 45,87 45,87-98,87 | 71,15 60,42 32,39-90,36 | 0,76323 | 0,445325

[mg] (46,38)

Folate 174,40 (85,27) 135,60 135,60- 162,54 151,92 127,25- 0,74527 | 0,456106

(Vitamin B9) 189,19 (58,98) 194,79

[Od]

Vitamin B12 | 2,57 (1,24) 1,87 1,87-2,91 2,36 (1,14) 2,16 1,50-2,93 0,78119 | 0,434691

[Od]

Vitamin D | 2,42 (3,02) 1,13 1,13-2,52 2,72 (2,66) 2,02 1,12-2,39 -0,50284 | 0,615080

[Od]

Water [g] 1197,01 (264,06) | 1171,22 | 1010,37- 1245,84 1200,82 | 892,54- 0,26938 | 0,787640
1357,33) (532,28) 1379,17

*Z — normal distribution

*p - statistical significance

Discussion

The obtained data shows very low intake of vitamin D, vitamin E and calcium. Vitamin D deficiency is a

worldwide health problem and has been associated with rickets and osteoporosis [9], greater risk of heart disease,

diabetes (both type 1 and type 2), cancer, dementia and autoimmune diseases like multiple sclerosis [10].
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Inadequate intake of vitamin D in preschool children was observed also by other authors [11-16]. In a Polish
nationwide study conducted by Charzewska and Weker [17], it has been shown that over 90% of children suffer
from chronic deficiency of vitamin D in the diet, which is mainly due to the low level of nutritional education of
adults responsible for children' nutrition [17, 18].

The mean vitamin E intake was lower than the EARs in all children, similar to what was presented in other
preschoolers [13, 19, 20]. Vitamin E is a powerful antioxidant that may help reduce free radical damage and slow
the aging process of cells [21]

Total calcium intake was the lowest among the mineral nutrients analyzed in this study and it is confirmed with
some other studies [12, 20, 22]. As calcium is essential to overall health, especially bone mineralization, heart
health, muscle function and nerve signaling [23], it insufficient intake can lead to serious chronic diseases.
Water is a macronutrient that has an important role in proper bodily system functioning as it provides a majority
of body weight and is involved in many important functions, including regulating body temperature, brain
function and metabolism [24]. In current study the preschoolers’ diets were inadequate due to total water intake,
that correspond to other authors data [12, 16, 20, 22].

The iron intake was adequate for studied children and values 190 % of EAR, and what is more, it reached 74%
of Recommended Dietary Allowance (RDA) for 4-6-yearolds [6]. These data are similar to other study findings
[12, 27]. Conversely, some authors [4, 19, 28, 29, 30] showed insufficient intake of this micronutrient. Iron
deficiency is the most common nutritional disorder in the world that lead to serious health complications, thus it
is very important, especially for young children, to provide appropriate iron intake from diet. The high intake of
iron from studied children’s diets was due to their consumption of large quantities of iron-rich foods such as red
meat, eggs, green leafy vegetables, whole grains and cocoa. Some participants also ate iron-fortified products like
cereal, cocoa, formula milk or baby porridge.

Sodium intake exceeded the Al for studied children age group. Therefore, the negative health effects of high
sodium intakes should be taken into consideration, as eating habits developed in childhood translate to eating
patterns in adulthood. The problem of inadequate sodium intake is a widespread problem, which is confirmed

also by many other researches [12, 13, 20, 31, 32].

Conclusion

In conclusion, this paper provides recent data on the dietary, daily vitamin and mineral intake of preschool
children form Kielce, Poland. The results of the study indicate that diets of preschool children in context of
vitamin and mineral contents, need urgent modification to prevent many chronic diseases related to diet in the
future. Parents’ nutrition education and more intervention programs are needed to avert micronutrient deficiency

and development of inappropriate eating habits early in life.
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