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ABSTRACT 

________________________________________________________________________________________________________________ 

Introduction: One of the major nutritional 

mistakes committed by children and adolescents is 

snacking between meals. Sweet or salty snacks are 

rich in simple sugars, fats, preservatives and dyes, 

and poor in minerals and vitamins. Their excessive 

consumption can lead to the development of diet-

related diseases in the future. 

Purpose: To evaluate the nutrition of children and 

adolescents with a focus on snacking between 

meals. 

Materials and methods: The study included 162 

students from Bialystok schools, of which primary 

school students accounted for 30.2%, junior high 

school 38.3%, high school 31.5%. The 

questionnaire used by the authors contained 27 

questions.  

Results: Regular meals were consumed by only 

55.1% of primary school students, 35.5% of junior 

high school, and 37.3% of high school students. 

Two and fewer meals a day were consumed by 

1.6% to 5.8% of the students studied. First 

breakfast was omitted by 18.4% of the students in 

elementary school, 16.1% of junior high school, 

and 15.7% of high school. Second breakfast was 

omitted by 12.9% to 17.6% of the respondents. 

Sweet products instead of a second breakfast were 

consumed by 44.9% of primary school students, 

61.3% of junior high school, and 64.7% of high 

school students. Snacking most often occurred in 

the respondents' home (69.4% of elementary school 

students, 43.5% of secondary level students, and 

52.9% of high school students). Water in school 

was drunk by 85.7% of primary level students, 

56.5% of junior high school, and 51.0% of high 

school. The main source of knowledge about 

nutrition for 61.2% of primary level students was 

the family, while television, radio, and the Internet 

were the main sources of knowledge for 62.7% of 

high school students. 

Conclusions: The regularity of eating in the study 

group decreased with the studied students’ age. The 

most popular products in the group of younger 

students were salty snacks and sweets. Healthy 

snacking was observed more frequently in the 

group of high school students. The main place of 

snacking was the home. The primary source of 

knowledge about nutrition for primary school 

students was the family and for high school 

students the mass media. 
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INTRODUCTION 
 

 Nutrition is one of the most important 

environmental factors responsible for the health and 

proper psychosomatic development of children and 

adolescents [1]. Proper nutrition allows for the full 

realization of the child's genetic potential, proper 

functioning of all organs and systems, affects well-

being, and protects against the development of 

civilization diseases.  

 Recently, due to lifestyle changes, eating 

disorders have become increasingly common, for 

example limiting meal time, high calorie diets, food 

irregularities, high processed food consumption, 

low fruit and vegetable consumption, and frequent 

meals.  

Children and adolescents during intensive 

growth are particularly vulnerable to the 

consequences of improper nutrition [2,3]. Recently, 

overweight and obesity of developmental age 

children has been a major public health challenge 

with both malnutrition and nutritional deficiencies 

in children and adolescents.  

In almost all countries, the number of 

obese people is rising rapidly. In Poland, 

overweight and obesity concern 18% of students. 

According to current research, many indications 

suggest that the development of obesity in children 

and adolescents may be to the result of 

inappropriate feeding patterns of the mother during 

pregnancy, too short or too extended period of 

breastfeeding, and an increasingly observed family 

history of abnormal eating habits [4].  

 One of the major nutritional mistakes 

committed by children and adolescents is snacking 

between meals. Snacking according to the Polish 

dictionary is "eating intermittently, little by little, 

eating between main meals” [4,5]. Among the 

reasons for snacking may be casual meals, too 

much time between meals, a lack of first breakfast 

before going to school and second breakfast while 

at school. 

Snacking can also take place in people 

who are physically active and in individuals who 

are not able to consume large quantities of food and 

are still hungry long before the next meal [6,7].  

Snacking is beneficial if full-fledged 

products are consumed that replenish essential 

energy during the day and enriches the diet with 

nutrients. Such products are nuts and seeds, 

vegetables and fruits, and lean dairy products.  

Products such as sweets, salty snacks, and 

fast food products are unhealthy because of their 

high sodium content, sugar, fatty acids and high 

caloric content [8,9]. Their excessive consumption 

can lead to the development of diet-dependent 

diseases such as diabetes, obesity, and 

cardiovascular disease in the future. Unfortunately, 

there is often no link between nutritional errors 

committed during childhood and health at a later 

stage, as the effects of improper nutrition in most 

cases reveal themselves after many years. 

  The purpose of the study was to analyze 

snacking among the children and youths of 

Bialystok schools to determine the frequency, place 

of snacking, and type of products eaten. The 

frequency and regularity of meal intake by children 

and adolescents, the level of knowledge about 

healthy eating, the environmental impact on the 

dietary behavior of the subjects, and the sources of 

information on the principles of proper nutrition 

were also evaluated. 

 

MATERIALS AND METHODS 

 
 The study included a group of 162 students 

from Bialystok schools, including 49 elementary 

students (30.2%), 62 junior high school students 

(38.3%), and 51 high school students (31.5%). 

People living in the city accounted for 78.4% of 

respondents, while people living in rural areas 

accounted for 21.6% of the surveyed group. Most 

of the children surveyed were from 3-, 4-, and 5-

person families. Children did not live with their 

grandparents, their financial situation was good. 

Mothers and fathers had a secondary education or 

higher. Most of the parents did physical work. Each 

school had a school shop and canteen.  

            The written consent of each child and his / 

her parent, school director, and the consent of the 

Bioethics Committee of the Medical University of 

Bialystok (Resolution: R-I-002/330/2014) was 

obtained.  The questionnaire used by the authors 

contained 27 questions. The first part of the 

questions concerned the age, sex, place of 

residence, material situation of the studied students, 

and family status. 

          The second part of the final questions 

concerned the nutrition of the respondents, 

especially snacking and type of food eaten, but also 

the number of meals students consumed and their 

regularity, and first and second breakfast 

consumption. 

 The data obtained was statistically 

analyzed using StatSoft's STATISTICA 12.0 

statistical package.  

 

RESULTS 

 
 After analyzing the results of the study, 

there was an abnormality in the nutrition of children 

and adolescents of the study group. We found that 

the regularity of meals in the study group decreased 

with age - regular meals were consumed by 55.1% 

of primary school pupils, but only 37.3% of high 

school students (Figure 1).  
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Figure  1. Regularity of meal consumption declared by the studied students 

 

It turned out that about one third of the 

students studied did not consume the recommended 

4-5 meals a day. From 1.6% to 5.8% of the studied 

students consumed only two or fewer meals per day 

(Figure 2). 

 

 

 

 
Figure 2. Number of meals consumed by the studied students during the day 

 

 

The positive information is that the 

students in the study mostly consumed first 

breakfast, regardless of age. First breakfast was 

omitted by 18.4% of primary school students, 

16.1% of junior high school students, and 15.7% of 

high school students (Figure 3). 

The students in the study mostly consumed 

a second breakfast, most often in the form of 

sandwiches brought from the home. A total of 

12.9% up to 17.6% of the respondents omitted 

second breakfast (Figure 4). 

Unfortunately, a large percentage of 

students ate sweet products instead of second 

breakfast, and this proportion increased with age 

and accounted for 44.9% of primary school 

students, 61.3% of junior high school, and 64.7% of 

high school students (Figure 5). 

The study also showed that a high 

percentage of students were snacking between 

meals. Frequent snacking was reported in 26.5% to 

37.3% of the respondents, and occasional snacking 

from 43.1% to 57.1% of those surveyed. 

There was no statistically significant 

relationship between snacking and the studied 

students’ age. The education and professional work 

of the parents and the financial situation of the 

family did not significantly affect student snacking. 

However, snacking on sweets by students 

during school activities was shown, often instead of 

second breakfast. The most commonly eaten 

products were sweets and fruit, sandwiches and 

salty snacks were replaced in successive places. 

Sweets were the most commonly eaten products 

among elementary and middle school students. 

High school students were more likely to eat fruit. 

Consumption of salty snacks decreased with age. 

Regardless of the studied students’, the 

main place of snacking was the home (from 43.5% 

to 69.4% of the studied students). The vast majority 

of the respondents declared free access to snacks at 

home. Pupils in primary school mostly received 

snacks from parents (53.1%). High school (78.2%) 

and junior high school students (68.3%) bought 

snacks themselves. Expenditures of the respondents 

for snacks usually ranged from 1-5 PLN per day. 
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The study also revealed that although the 

youngest students are  the most likely to snack on 

sweets, they belong to the group of people most 

often drinking water at school, which they brought 

from home. 

Based on the obtained answers, the main 

source of knowledge about nutrition for primary 

school students was the family (61.2%), and for 

high school students (62.7%) television, radio, 

Internet, magazines. 

. 

 

 

 

 

  

 
Figure  3. Consumption of first breakfast at home by the studied students 

 

 
Fig. 4. Consumption of second breakfast by the studied students 

 

 
  

Figure  5. Consumption of sweet products instead of second breakfast by the studied students 
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DISCUSSION 
   

In the population of children and 

adolescents, simple obesity is most common (over 

90% of cases). It is influenced by a genetic 

predisposition, which to a large extent controls 

appetite regulation and basic metabolism. The 

environmental factors include incorrect nutrition, 

low physical activity, some medications, and stress 

[10,11].  

Observed overweight in childhood persists 

in later life in about 80% of people. The risk of 

obesity in adult life is greatest if overweight occurs 

in infants [12,13]. That is why the nutrition of 

children and young people and the development of 

proper habits from a young age are so important. A 

proper diet should consist of regularly eaten (every 

3 to 4 hours) five meals a day with age-specific 

calorie intake. Time and place and the atmosphere 

of the meals are also important. It is advised not to 

watch TV or read magazines while eating. 

Unfortunately, as shown by the study, a 

high proportion of children eat irregularly, and 

nearly 6% of students eat two or fewer meals a day. 

Too much time between meals affects the growing 

body adversely. There is a reduction in mental and 

physical performance, poorer mood, lower 

concentration, and less active participation in 

school activities [14]. 

 The study showed that the regularity of 

meals in the study group decreased with age. These 

results coincide with the conclusions of other 

authors. In the studies of Zabronska et al. [15] 

meals were regularly consumed by 47.23% of the 

studied primary school students, and in the study by 

Czarniecka-Skubina et al. [16,17] it was shown that 

only 16.8% of high school students ate regularly. 

Irregularities in eating may be due to long 

periods of time spent in school and extra-curricular 

activities. Currently, there are more requirements 

for children than a few dozen or so years ago. In 

addition to school classes, most children attend 

extra classes. This is not always in the interest of 

the child, and often it is due to the parent's 

exaggerated ambitions. 

Irregularity of eating meals may also result 

from the conditions of family life; often the carers 

work late in the afternoon and meals that should be 

consumed at intervals during the day are combined 

into one hearty meal in the evening. The lack of 

regularity in the menu establishes incorrect eating 

habits and promotes cravings for non-recommended 

products, such as sweets, fast food, or salty snacks 

[14,18,19]. 

 Children, adolescents, but also adults 

should not omit the first meal of the day. Breakfast 

affects our activity, well-being and behavior 

throughout the day. The positive news is that 

despite the high number of responsibilities most  

students eat first and second breakfast. These meals 

are important in the diet of the developing young 

body, because they maintain the correct course of 

metabolic processes. It is also important for 

breakfast to be full-bodied, consisting of adequate 

amounts of protein, fats, complex carbohydrates, 

and a feeling of satiety for a long time [20-22]. 

 An alarming phenomenon among children 

and adolescents is snacking between meals. Most 

often as a cause of snacking a lack of time for a 

full-fledged meal is reported, but the problem is 

much more complex. Snacking is conducive to all 

food-borne errors, including irregularities and 

omitting meals, monotonous diet, eating while 

watching television or using a computer. It is also 

believed that one of the main causes of snacking is 

stress, and eating more food is a form of coping in 

difficult life situations.  

The study found that a significant 

percentage of students snack between meals. 

Similar results were also obtained by Krzywiec et 

al. who showed that 96.7% of high school students 

snacked [23], and the study by Wojtyla et al. 

revealed that 77% of young people in Poland 

snacked, and 23% of those also snacked at night 

[24,25]. 

 A common cause of incorrect nutrition is 

also stress and difficulty dealing with it. School, but 

also the family at home, often causes youth 

problems too difficult to overcome. In times of 

intense studying, when making difficult decisions, 

it is very common to consume more food. Food is a 

form of distraction from problems and brings 

mental relief for a short period. In the case of 

difficulties in interpersonal relations, food is 

considered as a means of improving one's mood and 

reducing the number of emotions felt as negative 

[26-28].  

It is a separate issue to encourage young 

children by their parents to snack by treating tasty 

snacks as a reward. This can cause not only dietary 

errors but also parental problems later. 

Snacking can be beneficial if full-fledged 

products are eaten. The study found that they are 

more often replaced by poor products with low 

value nutrients, which occurred in younger 

children. Elementary school students were more 

likely to choose sweets and salty snacks. Such 

snacking may result in more calories than the actual 

daily requirement, and a long-term imbalance 

between the amount of energy delivered and its 

expenditure leads to overweight and obesity. 

Obesity complications begin early in childhood; 

they affect the functioning of many organs and 

systems, cause poorer learning outcomes, poor 

well-being and lack of acceptance by peers [4]. 

The irregularities in nutrition identified in 

the study require targeted education aimed at 

children   and   adolescents  as   well as teachers but  
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primarily parents. It is believed that the main factor 

shaping the child's nutritional behavior is the way 

parents and carers eat. 

The study showed that the family is indeed 

the main source of nutritional knowledge for 

elementary school students. With the passage of 

time and the longer stay away from home, the 

pattern becomes the eating habits of peers or taken 

from the media or the Internet. Health education 

should be linked to parallel nutrition education for 

parents/carers.  

Later in life, parents of children and 

adolescents may find it difficult to affect abnormal 

eating habits because, as the study found, for older 

students media are the main source of learning and 

education, and students begin to decide for 

themselves about many things. 

 

 

CONCLUSIONS 

 
1. The regularity of meals in the study group 

decreased with age. 

2. The frequency of snacking (meals between 

meals), regardless of age, was high. 

3. The most commonly snacked products in the 

group of younger students were salty snacks and 

sweets. 

4. Healthy snacking (vegetables, fruits, 

sandwiches) was observed more frequently in 

the group of high school students. 

5. The main place of snacking in the studied group 

of pupils was the home, and the suppliers of the 

snack products were the pupils themselves or 

their parents. 

6. A relationship between sweets consumption 

during school activities and snacking was 

detected. A high percentage of students often 

snack or sometimes eat sweets instead of 

breakfast. 

7. The primary source of knowledge about 

nutrition for primary school students is the 

family and for high school students the mass 

media. 

 

Conflicts of interest  
The authors declare that they have no 

conflicts of interest. 

 

REFERENCES 

 
1. Kumar S, Preetha GS. Health Promotion: An 

Effective Tool for Global Health. Indian J 

Community Med. 2012 Jan;37(1):5–12.  

2. Zimna-Walendzik E, Kolmaga A, Trafalska E. 

Lifestyle – physical activity and nutritional 

preferences of children leaving primary school. 

Żywn Nauk Technol Jakość 2009;4(65):195-

203. (Polish) 

3. Michota-Katulska E, Zegan M, Zyznowska W, 

Sińska B, Kucharska A. Selected lifestyle 

elements of gimnazjum (secondary school) 

students. Pielęg Pol. 2015;2(56):121-6. (Polish) 

4. Małecka-Tendera E, Socha P. Otyłość u dzieci i 

młodzieży. Warszawa: PZWL;2011. Chapter 4. 

Weker H. Nieprawidłowe nawyki żywieniowe a 

ryzyko otyłości; p.44-5. (Polish) 

5. Wanat G, Grochowska-Niedworok E, Kardas M, 

Całyniuk B. Irregular eating babits and 

correlated heslth threats among junior high 

school pupils. Hygeia Public Health. 

2011;46(3):381-4. (Polish) 

6. Jarosz M. Praktyczny Podręcznik Dietetyki. 

Warszawa: Instytut Żywności i Żywienia; 2010. 

Chapter 6. Charzewska J, Rychlik E, Wolnicka 

K, Wajszczyk B.: Zasady prawidłowego 

żywienia. Dzieci i młodzież; p.78-83 . (Polish) 

7. Sitko D, Wojtaś M, Gronowska-Senger A. Food 

patterns of youth from gymnasium and liceum. 

Rocz Panstw Zakl Hig 2012;63(3):319-27. 

(Polish) 

8. Wolnicka K. Regularne spożywanie posiłków, 

podjadanie między posiłkami [w:] Jarosz M. 

Zasady prawidłowego żywienia dzieci i 

młodzieży oraz wskazówki dotyczące zdrowego 

stylu życia. Warszawa: Instytut Żywności i 

Żywienia; 2008. p.45-52. (Polish) 

9. Gajda R, Jeżewska-Zychowicz-M. Nutritional 

behaviours of adolescents living in the 

Świętokrzyskie voivodeship. Probl Hig 

Epidemiol. 2010;91(4):611-7. (Polish) 

10. Mazur A, Klimek K, Małecka-Tendera E. Risk 

factors of obesity in school children from 

Podkarpatian Region. Endokrynologia Otyłość i 

Zaburzenia Przemiany Materii 2011;7(3):157-6. 

(Polish) 

11. Mazur A. The epidemiology of childhood 

overweight and obesity on the World, in Europe 

and in Poland. Przegląd Medyczny 

Uniwersytetu Rzeszowskiego i Narodowego 

Instytutu Leków w Warszawie, Rzeszów 2011, 

2, 158-63. (Polish) 

12. Kawalec W, Grenda R, Ziółkowska H. Pediatria. 

Warszawa: PZWL; 2016. Chapter 1 in volume 

1. Woynarowska B. Rozwój fizyczny oraz 

motoryczny dzieci i młodzieży; p.1-28.  

13. Przybylska D, Kurowska M, Przybylski P. 

Obesity and overweight in the adolescent 

population. Hygeia Public Health 2012;47(1): 

28-35. (Polish) 

14. Wolnicka K, Jarczewska-Schuetz J, 

Taraszewska A. Evaluation of nutritive value of 

daily food rations consumed by children 

attending to primary schools in Warsaw. 

Roczniki Państwowego Zakładu Higieny 2012; 

(63):447-53. (Polish) 

15. Zbrońska I. Assessment of principles of proper 

nutrition of schoolchildren in Jedrzejów. Probl 

Hig Epidemiol, 2014;95(4):985-90. (Polish) 



Prog Health Sci 2017, Vol 7, No 1  Snacking in children according to age                                    ONLINE FIRST 

 

113 

 

16. Czarniecka-Skubina E, Namysław I. Selected 

elements of eating behaviour of high school 

pupils. Nauka. Technologia. Jakość 2008;6(61): 

129-43. (Polish) 

17. Rasińska R. Dietary habits of students 

depending on the gender. Now Lek. 2012;81 

(4):354-9. (Polish) 

18. Szponar L, Ołtarzewski M. Dlaczego powinno 

się unikać żywności typu fast food? [w:] Jarosz 

M. (red.) Zasady prawidłowego żywienia dzieci 

i młodzieży oraz wskazówki dotyczące 

zdrowego stylu życia. Warszawa: Instytyt 

Żywności i Żywienia; 2008; p.151-6. (Polish) 

19. Zięba-Kołodziej B. On the margins of health or 

about health-related behaviours of the secondary 

school young people. Now Lek. 2012;81(4): 

330-6. (Polish). 

20. Umiastowska D, Żółtowska H. Nutritional 

habits of junior high school students from 

different agglomerations in the  West 

Pomeranian Province. Nowa Pediatr. 2009;4: 

111-5. (Polish) 

21. Batyk IM. Eating habits among young people. J  

Health Sci. 2012;2(5):7-13. (Polish). 

22. Buczak A. Nutritional behaviors of junior 

school adolscents and university students in the 

context of social influence. MONZ, 2013;  

2(19):116-22. (Polish) 

23. Krzywiec E, Zalewska M, Wójcicka A, 

Jabłoński R, Olejnik BJ, Grabowska SZ, 

Jamiołkowski J, Czerech E, Łuszcz A, Stepek A, 

Maciorkowska E. Selected eating habits and 

caries occurrence in adolescents. Przegl 

Epidemiol. 2012;66(4):713-72. (Polish) 

24. Wojtyła A, Biliński P, Bojar I, Wojtyła C. Eating 

disorders among Polish adolescents attending 

junior high schools. Probl Hig Epidemiol. 2011; 

92(2):343-50. (Polish) 

25. Mazur A, Dudek P. The role of environmental 

factors in developing obesity in children. 

Przegląd Medyczny Uniwersytetu 

Rzeszowskiego i Narodowego Instytutu Leków 

w Warszawie, Rzeszów 2010;3:357-63. (Polish) 

26. Juruć A, Wierusz-Wysocka B, Bogdański P. 

Psychological aspects of food and overweight.  

Farmacja Współczesna 2011;4:119-26. (Polish) 

27. Felińczak A, Hama F. The Occurrence of the 

Phenomenon of Overweight and Obesity 

Among Children and Adolescents in Wroclaw. 

Pielęg Zdr Publ. 2011;1(1):11-8. (Polish) 

28. Jarosz M. Ogólnopolskie działania w zakresie 

zwalczania nadwagi i otyłości ze szczególnym 

uwzględnieniem dzieci i młodzieży. Warszawa: 

Instytut Żywności i Żywienia; 2013. (Polish) 


