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Abstract: Parents play an important role in shaping the eating habits of their children through: appropriate 
selection of food products, snacking between meals and appropriate exposure to information from television 
advertisements, the press or the Internet. The level of parents' knowledge about proper nutrition and 
substances added to food is therefore crucial in promoting appropriate dietary choices in children and 
adolescents in order to prevent diet-related diseases. Objectives: Assessment of the consumption of snack foods 
by children and adolescents according to the surveyed parents and analysis of parents' knowledge about 
additional substances in food. Methods: The study was conducted among 129 parents of students from selected 
primary schools. The research tool was an original survey questionnaire consisting of 24 questions. Survey 
interviews were conducted with parents during meetings at schools. Statistical analysis was performed using 
the Pearson ch2 test, the significance level was set to p<0.05. Results: Parents most often indicated sweets, 
confectionery products and sweetened drinks (25%) and vegetables or fruit (21%) as the form of snack for their 
children. 46% of children and adolescents drank sweetened drinks at least once a day. Parents had an average 
level of knowledge about food additives. Significant correlations were found between the level of knowledge 
of parents of school-age children about food additives and their level of education. Parents' knowledge and 
education did not significantly influence the level of snack consumption by their children. Children's eating 
behavior should be considered unsatisfactory. Conclusions: Research has shown the need for parents to be 
educated about food additives and to pay more attention to reading food labels so that they can reliably prepare 
their children to make the right food choices. Measures should be implemented to improve the eating habits of 
children and adolescents. 

Keywords: knowledge of parents; snack food; consumption; children and adolescents; food 
additives 

 

1. Introduction 

Proper nutrition of children and adolescents is one of the most important environmental factors 
that affects the proper growth and development of the young body, and also prevents the occurrence 
of many diet-related diseases, m.in. obesity, type 2 diabetes, atherosclerosis [1]. Parents largely 
determine their children's eating behavior. Shaping eating preferences and behaviors, the ability to 
make conscious and appropriate food choices, including reading labels, as well as avoiding excess 
high-energy products that can contribute to an increased risk of developing overweight and obesity 
or other diseases – should start from the earliest years of a child's life [2,3]. 

Increasing obesity is a serious threat to the health of children around the world [4]. Excessive 
energy intake is a major factor in inappropriate weight gain among children, which is often linked to 
eating between meals.  In the literature, snacks are defined as foods eaten between meals and are 
usually identified as foods with a higher energy density and low in nutrients. Snack foods include: 
sweets, cookies, chips, sweet drinks [5,6]. Sweet and salty snacks are one of the most popular and 
favorite products among children [7]. Excessive consumption of sugary foods may be due to the 
affordability, palatability, and convenience of sugary foods [8]. It is important to note that excessive 
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consumption of sugary/salty snacks replaces the consumption of important foods in the diet, such as 
fruit and vegetables, fermented dairy products, and thus leads to lower intake of key nutrients and 
lower diet quality [6,9]. On the other hand, insufficient intake of important nutrients by children and 
adolescents over a long period of time may result in impaired growth and development, as well as 
many other long-term health consequences [5,7,8,10]. 

The latest pyramid and nutritional recommendations for children and school youth (4-18 years 
old) emphasize the positive role of fruit and vegetables in the daily food ration – as a source of 
vitamins, minerals and fiber, and limiting highly processed foods and beverages – providing larger 
amounts of sugar, salt and fat or additional substances, e.g. preservatives, dyes [2,11–13]. However, 
numerous studies conducted in recent years among children and adolescents indicate that the diet of 
this population group significantly differs from the recommendations [12–14]. 

A current review of the data suggests that in order to promote healthy eating habits among 
children and adolescents, parents should strike a balance between setting reasonable limits, 
providing healthy foods [5] and having the knowledge to implement the 
recommendations/recommendations in their daily practice. For this reason the aim of the study was 
to assess the consumption of snack foods by children and adolescents and analyse of parents' 
knowledge about additional substances in food. 

2. Materials and Methods 

The survey was conducted in 2019 in five selected primary schools located in four towns – in 
Radom, Łódź, Jedlińsk and Prószków. The parents/guardians were informed about the purpose of 
the survey, gave a written consent and completed a paper version of the questionnaire during 
meetings in schools. A total of 131 parents/carers (101 women and 30 men) participated in the study, 
but in the end 129 questionnaires were qualified for the study (2 surveys were rejected due to 
incomplete data). The characteristics of the study group are  is presented in Table 1. The 
parents/guardians who completed the survey had children aged 5 to 17 – in several cases, the 
respondents answered in relation to children who did not attend the classes in which the survey was 
conducted. The largest group were children aged 9 to 11 (54%), followed by 6-8 years (25%), 12-15 
years constituted 19% of the respondents and the remaining two children were aged 5 and 17. The 
average age of the children was 10±2.3 years (Table 1). 

Table 1. Characteristics of the studied group of parents. 

Key data n % 
Gender   
woman 101 78.3 

man 28 21.7 
Level of education   

basic  14 10.9 
professional 21 16.3 

average 29 22.4 
higher 65 50.4 

The research tool was the author's questionnaire, which contained 24 questions, including 8 
questions verifying the knowledge about food additives, the remaining 16 questions concerned the 
frequency of snack food consumption by children. The following criteria were used to determine the 
level of knowledge of parents: high-level knowledge – from 6 to 8 correct answers (75-100%); 
knowledge at an intermediate level – from 4 to 5 correct answers (50-62.5%); knowledge at a low level 
– less than 4 correct answers (0-37.5%). 

The statistical analysis was conducted in Microsoft Office Excel 2007, and the results were 
developed using the Pearson ch2 test in the Statistics program; The significance level was p<0.05. 
  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 June 2024                   doi:10.20944/preprints202406.0812.v1

https://doi.org/10.20944/preprints202406.0812.v1


 3 

 

3. Results 

The parents were asked what products their children chose as a form of daily snack. The answers 
provided turned out to be very diverse. 25% of children eat sweets, confectionery products or drinks, 
then 21% choose a vegetable or fruit. Among the answers given, the parents also indicated that 
children consume 100% fruit/vegetable juices and salty snacks every day. The response options are 
presented in Figure 1. 

 
Figure 1. The type of product as a snack - chosen by children in the opinion of parents. 

In the survey, the parents were asked how often their children consume sweets, salty snacks or 
sweetened drinks. The answers are summarized in Table 2. 

Table 2. Frequency of consumption of sweets, salty snacks and sweet drinks by children (%). 

Frequency of intake 
Sweets (%) Salty snacks (%) Sweet drinks (%) 

n % n % n % 
several times a day 12 9.3 4 3.1 35 27.1 

once a day 43 33.3 19 14.7 25 19.4 
several times a week 49 38.0 47 36.4 30 23.3 

once a week 15 11.6 0 0 0 0 
several times a 

month 
10 7.8 54 41.9 30 23.3 

Not at all 0 0 5 3.9 
9 
 

6.9 

Many factors determine the choice of a specific food product from the wide range of products 
available in stores. According to the survey 1/4 of the respondents are guided by the composition 
(label) of the food product when choosing products. Another factor was the price, especially 
promotional (19%), every 12th person is guided by habit when shopping, choosing the same products 
as their family or friends. Detailed answers are presented in Figure 2. 

0% 5% 10% 15% 20% 25% 30%

sweets, confectionery and sweetened beverages

vegetables/fruit

vegetables/fruit, fruit/vegetable juices, sweets, savoury
snacks and sweetened drinks

100% fruit/vegetable juices

vegetables/fruit, fruit/vegetable juices and
confectionery

salty snacks

other [sandwiches]
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Figure 2. Factors determining the choice of food among parents. 

The respondents were also asked how often they paid attention to food product labels. 38% of 
respondents indicated that they only occasionally pay attention to food product labels, almost 1/3 of 
the respondents very often check product labels, and nearly 20% of parents always check the 
ingredients of products by reading their labels (Figure 3). 

 

Figure 3. Frequency of reading food labels by parents. 

Knowledge of food additives was verified with 8 single or multiple choice survey questions. The 
main results obtained are described. In the opinion of almost half of parents, additives are subject to 
legal regulation and control. However, 36% of respondents do not know about it. According to 
parents, food additives are mainly used to improve the attractiveness of a food product and reduce 
its production costs (23% of respondents). When asked if additives could be used in all foods, 43% of 
the parents said they were not familiar with the subject. Less than one in five respondents (17%) gave 
a correct answer to the above question. 

The average score of the answers given was 4. 15±1. 41 correct indications. Almost half of the 
parents have a moderate level of knowledge about additives (49% of respondents), while 1/3 of the 
respondents answered correctly to less than 4 questions, which means they have a low level of 
knowledge. Only almost every 5 parents answered at least 6 questions correctly (18% of respondents) 
(Figure 4). 

0% 5% 10% 15% 20% 25% 30%

composition, label

price, promotional price

habituation

price, composition, product
recommendation by another person

price, advertising, composition

price, location on the shelf

other variants

38%

33%

19%

10% sometimes I pay attention

very often

Yes, I always read labels

no, I do not pay attention
to labels
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Figure 4. Parents' level of knowledge about food additives. 

As a result of the analysis of the data presented in Table 3, a statistically significant relationship 
was found between the level of knowledge of children's parents about food additives and their level 
of education (p<0. 05). It turned out that the higher the level of education of the parents, the higher 
the level of their knowledge about food additives. 

Only 8.6% of the respondents with primary or vocational education, 13.8% with secondary 
education and 24.6% of the parents with tertiary education had a high level of knowledge about food 
additives. On the other hand, 45.7% of the respondents with primary or vocational education and 
48.3% with secondary education had a poor level of knowledge about additives, and only 20.0% of 
the parents with higher education (Table 3). 

Table 3. Assessment of the relationship between parents’ knowledge of food additives and their 
education. 

 
Parents' 
level of 

knowledge 

Level of education 
 

Total 
Higher Average Basic and professional 

n % n % n % 

High 16 24.6 4 13.8 3 8.6 23 
Average 36 55.4 11 37.9 16 45.7 63 

Weak 13 20.0 14 48.3 16 45.7 43 
Total 65 100.0 29 100.0 35 100.0 129 

chi2=11,992; p=0,0174. 

As a result of further analysis, a statistically significant relationship was found between the 
behaviour in terms of the frequency of consumption of snack products in the form of sweetened 
beverages and the level of education of the respondents (p<0. 05). Positive behaviours in this respect 
were presented by 40% of respondents with higher education, 31% with secondary education and 
only 14.3% of respondents with primary or vocational education. 

There were no statistically significant correlations between education and health-promoting 
behaviours for other products: fruit/vegetables, sweets and savoury snacks (p>0. 05). Here, the 
percentage of positive behaviours was similar for different levels of education, although the lowest 
percentages were always for the respondents with primary or vocational education (Table 4). 
  

33%

49%

18% Low level [0-3 correct
answers

Medium level [4-5
correct answers]

High level [6-8 correct
answers]
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Table 4. Assessment of the relationship between level of education of parents and the frequency of 
snack consumption by children (vegetables/fruit sweets, sweetened drinks, salty snacks). 

Consumption 
of snacks 

(behaviour) 

Level of education of parents 
 

Total Higher Average Basic and professional 
n % n % n % 

Vegetables/fruit  
Beneficial 18 27.7 7 24.1 6 17.1 31 
Negative 47 73.3 22 75.9 29 82.7 98 

Comparison chi2=1.387; p=0.501 
Sweets  

Beneficial 12 18.5 6 20.7 5 14.3 23 
Negative 53 81.5 23 79.3 30 85.7 106 

Comparison chi2=0.480; p=0.787 
Sweet drinks  

Beneficial 26 40.0 9 31.0 5 14.3 40 
Negative 39 60.0 20 69.0 30 85.7 89 

Comparison chi2=7.032; p=0.0297 
Salty snacks  

Beneficial 29 44.6 13 44.8 16 45.7 58 
Negative 36 55.4 16 55.2 19 54.3 71 

Comparison chi2=0.011; p=0.994 

The relationship between parents’ knowledge of food additives and the frequency of children’s 
consumption of snacks such as fruit, vegetables, sweets, sweetened drinks and salty snacks was also 
analysed. The results are presented in Table 5. There were no statistically significant health-beneficial 
relationships for children’s consumption of fruit/vegetables, sweets, sweetened beverages and salty 
snacks (p>0.05). In this case, the percentages of favourable behaviour were similar for different levels 
of knowledge of the subjects and almost the same for sweets (Table 5). 

Table 5. Assessment of the relationship between level of knowledge of parents and the frequency of 
snack consumption by children (vegetables/fruit, sweets, sweetened drinks, salty snacks). 

Consumption 
of snacks 

(behaviour) 

Level of knowledge of parents 
 

Total 
High Average Low 

n % n % n % 
Vegetables/fruit  

Beneficial 8 34.8  16 25.4 7 16.3 31 
Negative 15 65.2 47 74.6 36 83.7 98 

Comparison chi2=2.936; p=0.230 
Sweets  

Beneficial 4 17.4 11 17.5 8 18.6 23 
Negative 19 82.6 52 82.5 35 81.4 106 

Comparison chi2=0.027; p=0.987 
Sweet drinks  

Beneficial 9 39.1 20 31.8 11 25.6 40 
Negative 14 60.9 43 68.2 32 74.4 89 

Comparison chi2=1.317; p=0.518 
Salty snacks  

Beneficial 11 47.8 32 50.8 15 34.9 58 
Negative 12 52.2 31 49.2 28 65.1 71 

Comparison chi2=2.707; p=0.258 

The relationship between parents’ knowledge of food additives and their choice of food 
products and reading labels was also assessed. The results of this analysis are presented in the Table 
6. 
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Table 6. Assessment of the relationship between parents’ level of knowledge of food additives and 
choice of food products, reading of labels. 

Pay attention to 
labels before 

buying 
 

Level of knowledge 
 

Total 
High Average Low  

n % n % n % 

Always 7 30.5 10 15.9 7 16.3 24 
Very often 8 34.8 23 36.5 12 27.9 43 

Sometimes they 
pay attention 

7 30.4 23 36.5 19 44.2 49 

Does not pay 
attention 

1 4.3 7 11.1 5 11.6 13 

Total 23 100.0 63 100.0 43 100.0 129 
chi2=4.428; p=0.619. 

There was no statistically significant correlation between the level of knowledge of the children’s 
parents about additives and the reading of labels (p>0.05). However, it is worth noting that those who 
read them are always most likely to have a high level of knowledge (30.5%), while among those with 
a medium or low level of knowledge, the percentages paying attention to product labels are 15.9% 
and 16.3%, respectively. In turn, among those who do not pay attention at all, the respondents with 
low or medium level of knowledge dominate: 11.6% and 11.1%. 

4. Discussion 

4.1. Snacks – Choice and Frequency of Consumption among Children and Adolescents 

The type of food consumed and its appropriate quality are fundamental determinants of proper 
nutrition and, consequently, improved human health. Eating among children and adolescents is 
almost common and contributes significantly to increased consumption of energy and other nutrients 
[e. g. sugars, saturated fatty acids, salt or additives] by children, which is associated with an overall 
poorer diet [6]. Parents play an important role in shaping children’s eating habits, including eating. 
These are  parents who create the environment in which their children develop, which is why they 
have the greatest influence on the type and quality of meals that their children eat [5,7]. Paying 
attention to the whole nutritional environment in the family seems to be particularly important 
because of the process of building healthy eating habits as the basis of strategies for the prevention 
of overweight [5,15] or other health problems in the population of children and adolescents [14]. 

The modern food market is characterized by the high availability of food and a wide variety of 
products, including snacks. It is therefore worth taking care of the regularity of consumed meals and 
to shape the correct taste preferences and nutritional choices of children from an early age. Unhealthy 
snacks [e. g. sweets, crisps] can be replaced by fruit, vegetables or nuts, and carbonated and 
sweetened drinks can be replaced by water, fresh juices or milk drinks, and can then be classified as 
beneficial eating behaviours [6,7,12]. 

Many authors point out that children and adolescents consume too little of the recommended 
full-fledged meals, but at the same time the pattern of eating between meals is becoming fixed 
[5,12,16]. In our country, the prevalence of snack consumption is quite high, at least once a day or 
more 98. 8% of four-year-olds and 70-96% of schoolchildren and adolescents consume them 
[12,16,17]. Snacks classified as unhealthy, consumed in excess, are primarily sweets (44% of younger 
children and 35%-65% of adolescents), followed by cakes, cookies, biscuits and then salty snacks (25. 
6%). Healthy snacks were consumed most often as fruits/vegetables (50-76%), followed by cereal 
snacks and dairy products [12,16,17]. The results of our study show that children also consume 
sweets, confectionery and sweet drinks most often (25%), followed by vegetables or fruit (21%). 41% 
of children in the self-study consume sweets at least once a day, and 46% of children consume sweet 
drinks. A review of studies in Poland shows similar trends [12,13,17–19]. 
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The dietary habits of young people in Poland do not differ much from those of children and 
young people from other countries, which is mainly due to the availability of a large range of food 
products and consumption preferences [13]. Snacking also among young children is almost common 
in the United States and other parts of the world. In particular approx. 40% of the added sugars 
consumed by American preschoolers come from snacks [9]. According to Danish data, children’s 
consumption of sugar-rich products is also well above the recommendations, and on average every 
Danish receives 20% of their daily energy from sugar-rich foods and drinks [3]. In recent decades, an 
increase in the number of daily eating opportunities, as well as total energy intake from snacks, has 
been observed among US teenagers [10]. The latest data from the U. S. National Health and Nutrition 
Examination Survey (NHANES) from 2017 to 2020 shows that 93% of children ages 2 to 19 consume 
at least one snack a day, and snacks provide one quarter (25%) of total daily energy. Eating is also 
common among children in Australia and Canada, where more than 95% of children eat snacks every 
day. Moreover, even in countries where snacking rates were lower, such as China, Mexico and Brazil, 
the prevalence of snacking has increased significantly in recent years, underlining the importance of 
this behaviour for public health [20]. 

4.2. Selection of Food Products – Labels 

Food labels are a valuable source of information for consumers about the food they eat, i. e. they 
provide information about additives, substances or ingredients, some of which, if too many, may 
pose a health risk [21]. The offer of commercially available food products is very diverse in terms of 
their nutritional value, quality and degree of processing. The food products consumers choose form 
the basis of their daily diet, which is why it is so important that consumers understand the 
information on labels and make informed and beneficial purchasing decisions [22]. Food labelling 
has long been recognised as one way of enabling consumers to make healthier dietary choices [23]. A 
measure is also being taken to add a logo or other type of label to inform consumers about ‘healthier 
products’, making it easier for them to choose foods with better nutritional and health-promoting 
properties. [24]. 

In our study, parents most often reported [38%] that they sometimes read labels; 33% of 
respondents declared that they do this very often, and 10% do not pay attention to the food label at 
all. Food labels in our country are read to a varying extent by adult respondents from 27% to 84% 
[22,25,26]. In some countries, the percentage of people paying attention to the product label is even 
lower – 11-15% [27]. According to Piekut most Poles read labels at least from time to time. There is 
also a large group of people who declare that they never read labels. Women and people with higher 
education and those living in large cities often declare that they read food labels, while men and the 
youngest (15-24 years) avoid reading labels [26]. In our study, when choosing a food product, parents 
were most often guided by the composition (25%), then the promotional price (19%) and the habit 
(12%). 

In a study conducted by Kowalska the vast majority of respondents (more than 3/4) asked about 
the factors influencing their decisions to purchase a given food product considered it to be the 
freshness of the product, approx. 62% answered the quality of the products purchased, followed by: 
taste (38.8%), habit (36.1%) or price (24.5%). A small number of responses related to the composition 
of the product (8.2%) [21]. What information do consumers most often look for on a food label? 92-
68% of label readers check the expiration date/best before; in second place (81.6%-47% of 
respondents) – very general “product composition” [22,26]; content of preservatives (71.4%-25%) 
[21,26]; whether the product offered is under a well-known brand (46.9%) and whether it was 
produced in Poland (27.2%) [21]; 39.6% of respondents check the nutritional value of the product [22]; 
the content of artificial colours (15%); for 14% the content of sugar is important, and for 12% the 
number of calories or fat content [26]; the manufacturer’s data (3.3%) [22] and quality labels (4.7% of 
respondents) [22] were also checked. 

Many Polish consumers do not pay attention to the composition, markings and symbols placed 
on products and do not check what harmful substances are contained in the packaging, often 
consumers are guided by the reading of so-called commercial information when purchasing food 
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products [21,28]. We do not know exactly what impact additives will have on health and functioning 
of future generations. Current data are worrying [29]. That is why it is so important to read labels 
and choose products with the shortest composition and least processed [30]. 

4.3. Food Additives - Impact on Health - Knowledge of Parents 

According to the NIK [Supreme Chamber of Control] report on the use of additives in food, an 
average Pole can provide the body with as much as 2 kg of food additives per year. Children 
(especially up to 10 years of age) are most at risk of exceeding the ADI (Acceptable Daily Intake) for 
additives. This is due to the fact that children have a low body weight and have characteristic taste 
preferences, i. e. they prefer sweets, flavoured drinks, ice cream, sausages, etc. [31]. They show greater 
susceptibility to the effects of these compounds, which may also be due to immature metabolic 
system for carrying out detoxification processes, or by altering the intestinal microbiota [14,29]. 

Parents’ knowledge of snack foods, including food additives, is an important aspect in shaping 
the eating habits of the family, especially children, as it allows them to choose the best food [snacks] 
composition. Sweet or salty snacks contain in their composition large amounts of substances harmful 
to health (sugar, glucose-fructose syrup, additives, palm oil, saturated fatty acids or salt), which 
improve the taste of the products, making the child much more willing to reach for them than apple 
or carrot [7]. Sweets are considered treats and enjoyed by children of different age groups, but studies 
have shown that these sweet products carry a potential health risk from food additives, particularly 
colours [23]. A large amount of additives in highly processed foods is associated with the possibility 
of these substances accumulating in the body and exerting negative health effects on it. Therefore, 
when planning meals or promoting snack foods, particular attention should be paid to young 
children [14]. Given the specificity of the metabolic system and the significant changes in the body 
during development, there is a higher risk of adverse effects of additives on the body in children [32]. 

The most commonly used groups of additives in baby foods are food colours, sweeteners, 
preservatives and flavour enhancers. The studies have shown that substances in food, as well as 
materials that come into contact with food as part of packaging, have the potential to adversely affect 
the health of children [32]. A common feature of most highly processed foods is the high content of 
additives such as sugars, preservatives, colours, flavourings, stabilisers or substances found in food 
contact materials. These compounds have been shown to act as endocrine disruptors with adverse 
health effects [29]. According to Prescott et al. non-nutrient food ingredients (e. g. , emulsifiers, flavor 
enhancers, and artificial colors) have been linked to non-communicable diseases, including 
gastrointestinal and psychological disorders. Animal models have shown that various additives, 
including emulsifiers and sodium glutamate, alter the microbiome of the gastrointestinal tract [33]. 

As reported by Gketsios et al. [29], the synergistic effect of both sweet/salty snacks and soft 
drinks on emotional and behavioral problems was demonstrated in a cross-sectional study conducted 
in children and adolescents. It showed that overall eating behaviours are closely related to emotional 
health as a result of higher levels of additives in foods consumed. Excessive consumption of sugar or 
tasty foods can cause neurochemical and neurobiological changes, modifying behaviour by altering 
emotional processing. The studies have shown that the consumption of ultra-processed foods 
(compared to the availability/consumption of minimally processed foods) is associated with higher 
calorie intake and weight gain, leading to obesity or other health problems [6,10,33]. Sweeteners have 
been shown to contribute to the development of metabolic syndrome and obesity epidemics through 
changes in the microbiome. The mechanism includes a decrease in satiety, changes in blood glucose 
levels and an increase in calorie intake, which, as a result, contributes to weight gain [14]. One study 
has shown a correlation between aspartame intake in artificially sweetened soft drinks and early 
menarche in girls [34]. In another study [6], the consumption of sugar-sweetened beverages in 
adolescents, which are a major component of added sugar in this age group, was associated with 
poor overall diet quality, increasing calorie intake and an increased risk of obesity in this age group. 

Dietary excess sugar has become an independent risk factor for many non-communicable 
diseases and has been linked to depression and other neuropsychiatric disorders. These studies 
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underline that experiments with sugar and ultra-processed foods early in life program later health 
risks [33]. 

The pathomechanism of action of food additives is not yet fully understood. It is known that 
they can cause allergic disease, can exacerbate the course of already existing allergic diseases, cause 
non-allergic hypersensitivity, act toxic or irritant. Scientific studies show that most hypersensitivity 
to food additives is caused by: dyes (azo and non-azo), preservatives, flavour enhancers (sodium 
glutamate) [35]. 

Food additives are contained in most food products in Europe, Australia and Brazil. 
Consumption of food and beverages containing additives in the US is also high and continues to 
grow. The most worrying is the 20% increase in the percentage of purchases of baby food containing 
additives and the more than 15% increase in the percentage of purchases of three or more dietary 
supplements [33]. 

Children and adolescents consume food colouring products more frequently than adults [36]. 
The main sources of colorants in the diet of children and adolescents are sweets, confectionery and 
beverages [37]. In their own study, parents indicated that children often consume the above-
mentioned snacks. These observations are corroborated by a study carried out in Saudi Arabia among 
the population of the development age (6-17 years), which shows that the highest percentage of dyes 
was found in juices and other beverages, as well as ice cream and cakes, which were frequently 
consumed by the subjects [38]. Children, because they consume colouring products much more 
frequently than adults, are more susceptible to adverse health effects from the consumption of 
colouring products, such as: hypersensitivity reactions, disturbances in behaviour and attention, 
learning difficulties or increased hyperactivity in children [32,36]. Considering also that foods 
containing food colours are generally less healthy (i.e. highly processed, high in sugar, etc. ), the 
results support the hypothesis that the consumption of colours may be an indicator of a poorer diet 
and related health differences [36]. 

The extent to which dietary additives contained in ultra-processed foods may independently 
contribute to diseases and disorders and whether pre-clinical work fully includes humans is subject 
to further, ongoing research [33]. Studies by Lemanowicz [39], Januś et al. [40] and our own show 
that the respondents have an average level of knowledge about food additives. The test subjects do 
not know whether substances added to food are subject to legal regulations/controls, whether they 
can be used in all the products. In the study by Januś et al. [40], as in our study, people with higher 
education had a higher level of knowledge about additives. 

We found a statistically significant correlation between the level of knowledge of children’s 
parents about food additives and their level of education – the higher the level of education of 
parents, the higher their level of general knowledge about food additives. There was also a 
statistically significant correlation between the behaviour regarding the frequency of consumption of 
snack foods in the form of sweetened beverages and the level of knowledge of the subjects: 40% of 
the subjects with higher education, 31% with secondary education and 14. 3% with primary and 
vocational education presented positive behaviours. No similar trend was observed for other snack 
products. 

In the study by Piasecka and Lesi a similar trend was observed regarding certain behaviours 
among children in terms of higher education of their parents. The vast majority of children with 
higher education eat fewer snacks compared to children with lower education. Beneficial behaviours 
were seen in a higher proportion of children who consumed fruit and vegetables in various forms as 
a snack between main meals, as well as in children whose consumption of high-calorie products was 
reduced to a greater extent. The vast majority of parents with tertiary education are more effective in 
implementing nutrition recommendations for their children than parents with secondary or primary 
education. They are thought to have a better understanding of which foods should be included in 
their daily diet and which should be restricted [7]. 

In the analysis by Bradman et al. [36] Trends were observed in higher exposure in lower-income 
families with lower parental education and higher consumption of snack foods containing many 
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coloring additives. Soft drinks, fruit juice drinks, icings, and ice cream cones were the main food 
categories contributing to the exposure of children (<16 years of age) to multiple color additives. 

According to Christensen et al. among most families, increased knowledge and awareness of 
sugar-rich foods and drinks (e. g. the recommended maximum number of servings and the fact that 
tinctures, cookies and muesli bars are sugar-rich products) has facilitated the development of 
healthier family habits and the consumption of sweet treats in moderation – regardless of weight, for 
example [3]. 

According to researchers [8], nutrition education interventions among preschoolers and their 
parents have been effective in reducing children’s intake of added sugar and increasing the density 
of important nutrients, including protein, fiber, potassium, and iron. It is therefore very important to 
provide continuous education to parents, children and young people in order to increase their 
knowledge of the presence and potential risks of additives present in foods, especially those intended 
for children. Active monitoring of the emergence of newly registered additives and harmonisation of 
existing legislation is necessary. Studies are also needed to better determine the impact of additives 
on children’s health much better, given their widespread prevalence and daily consumption [14,32]. 
By consuming many products at the same time, it is not possible to unequivocally determine how 
much of the additives we actually consume and absorb and what will be the long-term effect of 
accumulation in the body [35]. 

5. Conclusions 

1. Children most often chose sweets, confectionery and sweet drinks as a form of snack, followed 
by vegetables and fruits. Snacks in the form of sweets and sweet drinks were consumed very 
often during the day, which should be considered as highly unsatisfactory nutritional 
behaviour. 

2. Parents of school-age children have shown an average level of knowledge about food 
additives, most often sometimes read food labels checking the composition, guided by 
promotional price and habit. 

3. A correlation between parents’ level of knowledge about additives and their level of education 
has been demonstrated. The higher the level of education, the greater the parents’ knowledge 
of food additives was and associated with lower consumption of sweetened beverages by their 
children. The knowledge and education of the parents did not significantly affect the level of 
consumption of other snacks. 

4. The nutritional behavior of children and adolescents should be monitored, as they exhibit 
unfavorable eating habits, often eating foods of low nutritional value between meals, 
increasing the risk of developing obesity and other health problems. 

5. There is a clear need for preventive action and nutritional education of the public, especially 
children and parents, on proper nutrition, reading product labels for the content of additives 
and the harmfulness of excessive consumption. 
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