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Abstract. Rational nutrition of preschool children is an important condition 
for their harmonious growth, physical and neuropsychic development, 
resistance to infectious diseases and resistance to adverse environmental 
factors. Nutrition is an essential and constantly acting factor on which the 
health of children depends. Frequently ill children are usually characterized 

by an immature type of immunological response that does not provide 
optimal adaptation of the child to the external environment. At the same 
time, the insufficiency of the regulatory mechanisms of the immune system 
is temporary and is closely related to violations of the morphofunctional 
state of a frequently ill child. An important factor in the rehabilitation of 
frequently ill children is the creation of optimal conditions for their growth 
and development, ensuring adequate maturation of organs and systems, 
which cannot be achieved without a rational, balanced diet. Key words: 

Frequently ill children, preschool children, rational nutrition, physical and 
neuropsychic development, infectious diseases. 

1 Intoduction 

The purpose of this study was to study the nutrition of frequently ill children aged 4–7 years. 

At the first stage of the study, an assessment of nutrition outside the institution was carried 
out according to the data of a family survey; on the second - the analysis of the actual nutrition 

of preschoolers in groups. 

2 Research materials 

Nutrition in the family was studied using a special questionnaire developed by the 

Department of Hygiene for Children and Adolescents of the TMA. In particular, attention 

was paid to the lifestyle factors that shape the health of the child. In total, 152 families 

participated in this fragment of the study, where frequently ill children were brought up. 
To study the nutrition of children attending preschool educational institutions (PEI), a 

calculation method was used based on daily menu layouts with a list of dishes prepared 

during the day and an indication of the number of products used. The study of menu layouts 

was carried out in a row for 10 days. This made it possible to assess the diversity of nutrition, 
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as well as to collect source materials for a detailed description of the daily diet for all the 

main indicators: energy value, protein, fat, carbohydrate, vitamins, and minerals. The data 

obtained by the calculation method were compared with the recommended physiological 

nutritional norms for children of each age group and with the approved average daily set of 

products for preschool institutions [1-12]. 

Questioning of parents about home nutrition of frequently ill children showed that only 

58% of babies have four meals a day, the remaining 42% have three meals a day. 

3 Results 

The results of the study of food packages used in the nutrition of children at home are 

presented in Table 1. 

The results of the study showed that in some children, food at home is deficient and 

unbalanced in terms of the content of essential nutrients. So, they use occasionally, only 1-2 

times a week: 

Table 1. Grocery set used in the nutrition of frequently ill children at home 

Indicators (number of times a week)  Number of children, % 

Meat and fish products 

Regularly (7 times) 67,1 

Often (4-5 times) 17,1 

Sometimes (1-2 times) 15,8 

Do not use 0,0 

Eggs and butter 

Regularly (7 times) 26,3 

Often (4-5 times) 35,5 

Sometimes (1-2 times) 38,2 

Do not use 0,0 

Milk and dairy products 

Regularly (7 times) 57,8 

Often (4-5 times) 27,6 

Sometimes (1-2 times) 10,5 

Do not use 3,9 

Fruits, vegetables and berries 
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Regularly (7 times) 55,3 

Often (4-5 times) 34,2 

Sometimes (1-2 times) 10,5 

Do not use 0,0 

Cereals, pasta and bakery products 

Regularly (7 times) 39,5 

Often (4-5 times) 35,5 

Sometimes (1-2 times) 25,0 

Do not use 0,0 

 

• eggs and butter - almost 40% of children; 

• cereals and bakery products - every fourth preschooler; 

• meat and fish products - 16% of children; 

• dairy products, fruits and vegetables - every tenth child. 

According to the set of products, often ill children receive less eggs, dairy products, meat 

and fish, vegetables and fruits, the diet is poor in cereals. Food in the family is often 

monotonous, the same dishes are repeated, it happens that the tradition of cooking is lost at 

home. 

Meanwhile, in the frequently ill children examined by us (data from the child's 
development maps), such functional abnormalities as disorders of the digestive organs were 

revealed: biliary dyskinesia, food allergy, and dysbacteriosis. When analyzing the prevalence 

of chronic pathology, it was found that endocrine-metabolic diseases (obesity) are common. 

Attention is drawn to the cases of multiple caries revealed during their own medical 

examination, unknown from the materials of preventive observations, in almost every fifth 

frequently ill child, the high prevalence (almost in every tenth) of excess body weight, which, 

with irrational family nutritional traditions, can subsequently lead to obesity in the child  

significantly reducing the resistance of his body to adverse environmental factors. 

At the second stage of the study, the actual nutrition of frequently ill children aged 4–7 

years in a preschool educational institution was studied. Since it is known that due to the 

energy intensity of health-improving procedures (physiotherapy and balneotherapy), the 
calorie content of food in kindergartens increases by 10%, the authors of the study paid 

special attention to the food that children received and assessed which food ingredients 

increased calorie content. 

All surveyed preschoolers in the preschool educational institution received four meals a 

day: breakfast, second breakfast, lunch and a reinforced afternoon snack. This should satisfy 

their daily need for nutrients and energy by an average of 80-85%. Breakfast should account 

for 25% of daily calories, lunch - 35%, afternoon snack - 20-25%. Dinner - 15-20% of daily 

calories - children should receive at home. 

Breakfasts consist of three dishes: hot (cereal milk porridge, egg dishes, cottage cheese 

dishes - puddings, casseroles), cheese sandwiches; Children receive soaked herring 1-2 times 

a week. From drinks for breakfast - cocoa, cereal coffee with whole milk, tea with milk. For 
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breakfast, fresh fruits are required daily (apple, grapes, pear, kiwi, banana). Second breakfast 

(10:00) includes mineral water (180 ml) or a fortified drink (100 ml, 15 kcal). 

Lunches include a vegetable salad seasoned with vegetable oil, the first, second and third 

courses. The range of first courses is represented by various soups. The main course is meat 

or fish. Garnish - potatoes, vegetables, cereals. Compote of fresh or dry fruits is served as a 

third course for lunch. 

The afternoon snack consists of three courses: main - meat or fish with a side dish (stewed 

vegetables, potatoes), cheesecakes, cottage cheese casseroles, vinaigrette, pastries; sour-milk 

products, tea, jelly, rosehip drink alternate evenly. Children receive confectionery every day. 

Before an afternoon snack at 15:00, the kids drink juice (180 ml, 82.8 kcal). 

The distribution of meals by calorie content is presented in Table 2.  

Table 2. Distribution of meals by calorie content for 10 days 

Days  Breakfast  Lunch  Snack  % daily 

calorie 

kcal % kcal % kcal % 

1 611,4 27,8 800,5 36,4 543,7 24,7 92,7 

2 766,9 34,9 864,7 38,5 460,8 20,9 98,7 

3 673,8 30,6 790,5 35,9 415,1 18,9 91,5 

4 734,1 33,4 638,8 29,0 527,2 24,0 90,8 

5 708,3 32,2 624,6 28,4 539,5 24,5 89,6 

6 611,5 27,8 832,5 37,8 661,9 30,1 99,5 

7 853,0 38,8 806,2 36,6 537,4 24,4 105,3 

8 618,0 28,1 813,4 37,0 567,3 25,8 94,6 

9 616,7 28,0 774,5 35,2 367,3 16,7 84,4 

10 691,0 31,4 703,8 32,0 715,4 32,5 99,7 

Average 

in 2 

weeks 

 

688,5 31,3 763,1 34,7 533,6 24,2 94,7 

Norm    25   35   20 80–85 

 

In the daily diet, a calorie deviation of + 5% is allowed. It should be noted that a slight 

decrease in the ratio of the calorie content of individual meals and the total caloric content of 

the daily diet was detected only once out of 10 days at lunch - 32.0% (compared to the norm: 

35%). A significant decrease in lunch was noted twice - 29.0 and 28.4%. A slight decrease 

in calorie content was revealed twice in the afternoon - 18.9 and 16.7%, but this deficiency 

is compensated by taking juice at 15:00. 
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Except as noted, the percentage of calorie distribution attributable to individual meals 

meets or exceeds the recommended value. The calorie content of food in the institution is 

84.4–105.3% of the maximum age and gender norm (2200 kcal). 

The content of proteins, fats and carbohydrates in the preschool diet according to menu 

layouts for 10 days is presented in Table 3. 

Table 3. The content of proteins, fats and carbohydrates in the diet of preschool nutrition 

Day  Proteins , g % daily norms Fats , g % daily 

norms 

Carbohydrates 

, g 

% daily 

norms 

1 85,1 112,0 83,6 110,0 228,0 75,0 

2 91,5 120,4 90,2 118,7 230,4 75,8 

3 86,4 113,6 68,8 90,5 257,7 84,8 

4 54,9 72,3 75,9 99,8 249,5 82,1 

5 84,8 111,6 62,5 82,2 282,7 93,0 

6 91,7 120,7 81,9 107,7 268,4 88,3 

7 94,5 124,4 98,6 129,8 235,5 77,5 

8 76,7 100,9 79,0 104,0 252,9 83,2 

9 59,2 77,0 74,4 97,9 230,8 75,9 

10 76,2 100,3 86,9 114,4 267,8 88,1 

Average 

in 2 weeks 

 

79,8 105,0 80,2 105,5 250,4 82,4 

Norm 76,0 80–85 76,0 80–85 304,0 80–85 

 

It should be noted that, according to hygienic standards, with four meals a day in a 

kindergarten, the diet should satisfy 80–85% of the daily requirement for proteins, fats and 

carbohydrates. In the assessed diet, these norms are observed or slightly overestimated for 
proteins and fats (with the exception of two days when proteins accounted for 72.3 and 77.9% 

of the daily requirement), and 4 days out of 10 the norms for carbohydrates are reduced. The 

ratio of proteins, fats and carbohydrates corresponds to the recommendations - 1:1:4 in half 

of the menu layouts, in the rest - 1:1:3. 

The content of microelements and vitamins in the nutrition of preschool children 

according to menu layouts for 10 days is presented in Table 4. 

Table 4. The content of trace elements and vitamins in the nutrition of preschool children in 
preschool educational institutions 

Substances Content in the diet Norm  %Daily Value 

Calcium 889,6 mg/day 1000,0 mg/day 89,0 

, 01011 (2024)BIO Web of Conferences

AQUACULTURE 2023
https://doi.org/10.1051/bioconf/20248401011 84

5

RETRACTED



Magnesium 375,3 mg/day 300,0 mg/day 125,1 

Phosphorus 1294,2 mg/day 1500,0 mg/day 86,3 

Iron 12,0 mg/day 15,0 mg/day 80,0 

Vitamin A 480,5 mcg/day 500,0 mcg/day 96,1 

Vitamin B1 0,8 mcg/day 1,0 mcg/day 80,0 

Vitamin B2 1,2 mcg/day 1,3 mcg/day 92,3 

Vitamin PP 15,0 mcg/day 12,0 mcg/day 125,2 

Vitamin C 81,2 mcg/day 50,0 mcg/day 162,4 

Norm, %     80–85 

 

During the week, each child received the full amount of food (except for a slight decrease 

in the amount of potatoes, dry fruits, wheat flour, butter) recommended in a preschool 

educational institution with a 12-hour stay for children. Carbohydrate-containing products 

(rye and wheat bread, sugar) were presented in the menu layouts in lower quantities than in 

the nutritional norms. 

4 Conclusion 

The study of the nutrition of the examined children based on the analysis of the menu layouts 

for 10 days showed that the menu is varied, compiled correctly, the same dishes are not 

repeated within one day and for a 10-day period. During this period, children received daily 

meat, poultry or fish, eggs, milk or dairy products, fresh fruit, and fresh or cooked vegetables. 

However, the content of bread and sugar is reduced in the weekly diet. 

Breakfast accounted for 27.8–38.8% of the daily ration, a fairly high ratio. Three times in 

10 days, lunch was less than 35% of the total daily caloric intake, and on the remaining days 

it fluctuated between 35.2–38.5%. Similarly, the calorie content of the afternoon snack is 

overestimated - in 8 cases out of 10 it was 24–32% of the daily diet. Accordingly, the total 

calorie content of food in the preschool educational institution was increased - 84–105% of 

the maximum daily allowance. 
In terms of fats, the diet for 10 days exceeds the maximum age-sex norm. A reduced 

amount of proteins was observed twice. The amount of carbohydrates was reduced in four 

cases. 

In the studied diet, a sufficient or excess amount of basic microelements (calcium, 

phosphorus, magnesium, iron) was noted, and the ratio of calcium and phosphorus was 

optimal (1:1.5). At the same time, the content of vitamin PP exceeded the norm by 1.3 times, 

and vitamin C - by 1.6 times. 

Thus, the actual nutrition of frequently ill children in organized groups is characterized 

by: 

• high protein content (on average 80 g) due to animal products; 

• exceeding the maximum age-sex norm for fats - not only due to vegetable oils (as a 
source of polyunsaturated fatty acids, which is necessary for frequently ill children), but also 

due to hard cheeses; 
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• imbalance in carbohydrate composition; 

• frequent overestimation of the calorie content of breakfasts (28–39%) and afternoon 

snacks (24–32%). 

Diet plays an important but not decisive role in the fight against vitamin deficiency. Of 

great importance are multivitamin complexes with minerals. Questions often arise: what 

drugs, for how long, in what doses, in parallel with others or separately, should be prescribed 

to children and adolescents, whether their use will cause hypervitaminosis or other 

undesirable reactions. To increase the bioavailability of the drug and reduce the likelihood of 

allergies, interacting vitamins and minerals are taken separately. 

Among the vitamin-mineral complexes for children, highly effective and safe vitamin-

mineral complexes can be noted. The peculiarity of the is vitamin-mineral complexes that, 
unlike the "classic" one-tablet multivitamin complexes, the daily dose of vitamins, presented 

in the form of tablets of different colors, is divided into 3 doses. Each tablet differs in the 

composition of vitamins and microelements, but the components are selected in such a way 

that they practically exclude negative interactions between them. Thus, optimal conditions 

are achieved for the assimilation of the individual components of the drug. 

An indispensable condition for the recovery of a frequently ill child is an integrated 

approach aimed at correcting the daily routine, carrying out hardening measures, 

rehabilitation and rehabilitation treatment, and a balanced diet. Emphasis should be placed 

on the active participation of the family in preventive measures. Insufficient awareness of 

parents about the diet, a set of products that a frequently ill child should receive, a low 

nutritional culture become an obstacle to reducing the incidence in children. 
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