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Introduction
For many years there has been an increase in the num-
ber of overweight and obese children in Poland. The 
research shows that those disorders occur in 22% of 

girls and 28% of boys [9]. Such high overweight and 
obesity rates are often caused by an unbalanced diet 
rich in highly processed products, with a  significant 
share of fat and/or sugar, i.e. “fast‑food” products, 
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sweets, sweetened beverages, low in fruit, vegetables 
and dairy products [9]. What is also alarming is an 
excessively high calorific value of meals consumed and 
their improper distribution during a  day which, com-
bined with low physical activity, is the main cause of 
improper nutrition status of children in Poland [23, 17].

Breakfast is the first meal after the night break and 
its consumption is particularly important for children of 
school age. The research conducted in Poland indicates 
that some school‑age children do not have breakfast 
and are not properly prepared for an increased mental 
effort in school, which can affect their school results [1, 
6, 18]. On the other hand, a growing trend for energy val-
ue consumed at school has been observed, particularly 
with no control of the range of products sold at school, 
which was, first of all, the fault of school shops/vending 
machines providing pupils with easy access to products 
high in fat and monosaccharides[20,25]. This can also 
result from low nutritional awareness of pupils and par-
ents and, in consequence, poor nutritional habits devel-
oped, among others, at home[10], including skipping 
breakfast at home and not bringing lunch from home to 
school [19, 30]. Since it is mothers who are most often 
responsible for preparing meals for their children, the 
nutritional awareness of mothers can translate into die-
tary behaviours and choices of children, and, in conse-
quence, to their proper nutritional status.

Aim 
The aim of the research was to evaluate the frequen-
cy of consumption of breakfast and lunch prepared at 
home, and the frequency of purchases in school shops 
and vending machines in relation to the child’s sex and 
the mother’s level of education, as well as to analyse 
the effect of the above‑mentioned factors and eating 
habits on the nutritional status of pupils from two pri-
mary schools in Koszalin.

Material and Methods
The study was carried out in spring 2015 among 76 
pupils aged 9 years. The survey questionnaire con-
tained questions related to the frequency of consuming 
breakfast and lunch prepared at home, the frequency 
of purchasing food products in school shops/vending 
machines in the past three months and the types of 
those products. School shops in two primary schools 
in Koszalin offered a  similar range of food products. 
Food products purchased by students were considered 
as consumed. Additionally, the children’s body weights 

and heights were measured and body mass index 
(BMI) value were calculated (necessary to calculate the 
Cole index), which permitted the degree of obesity or 
underweight in children to be evaluated according to 
the McLaren and Red classification scheme [13].

The statistical analysis was accomplished with 
Statistica 12 software. An evaluation of the effect of 
the child’s sex and the mother’s level of education on 
the examined dietary behaviours and evaluation of the 
nutritional status of the surveyed children was pre-
pared with the use ofthechi‑square test and by calcu-
lating Spearman’s correlation index to determine the 
relations within the dietary behaviours of the children. 
The significance level of α = 0.05 was assumed for all 
calculations.

Results and discussion
Boys made up 53% of the examined group and girls 
accounted for 47%. The sex of a child did not have any 
effect on the number of meals consumed (p = 0.14), the 
frequency of eating breakfast at home (p = 0.44), the 
frequency of consuming lunch at school (brought from 
home) (p = 0.46), or the frequency of purchasing food 
products in school shops/vending machines (p = 0.50) 
(Table 1). However, it should be emphasized that 17% 
girls and 20% boys had a  lower number of meals per 
day than the recommended 4–5 [27, 29], which could 
result in lower school results and a  higher level of 
fatigue among children during mental work and physi-
cal activity [1, 6]. What is also alarming is the fact that 
only 3/4 of children, on average, had breakfast every 
day (14% more boys than girls) and the same percent-
age took their lunch every day to school (18% more 
girls than boys). As many as 38% of children bought 
food products in school shops/vending machines dur-
ing the day, several times a day or every day (14% more 
girls than boys).

The mothers’ educational level had an effect on the 
dietary habits of children (p < 0.001). Children of moth-
ers with vocational education significantly more fre-
quently did not have their breakfast at home, while as 
many as 86% children in this group did not have break-
fast at all or had it twice a week. In the group of moth-
ers with secondary and higher education, no cases 
of skipping breakfast or having it less frequently than 
several times a week were recorded. Mothers’ educa-
tion also had a  statistically significant effect on the 
frequency of lunch consumption at school (p = 0.02). 
Only 29% children of mothers with vocational educa-
tion were aware of the importance of proper nutrition 
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in providing their children with lunch for school. For 
mothers with secondary or higher education, those 
values were significantly higher and amounted to 74% 
and 88%, respectively. It should be presumed that the 
fact of not having breakfast at home or lunch at school 
by a  higher percentage of children of mothers with 
vocational education was the reason why all children 
in this group purchased products in the school shop at 
least a few times a week, which was recorded for only 
21–25% of the examined children in the group of moth-
ers with secondary or higher education (p < 0.001). The 
educational level of mothers did not have a significant 
effect on the number of meals consumed (p  =  0.91), 
although it was only in the group of mothers with voca-
tional education that children had less than 3 meals 
a day (14%), which should be described as improper.

Similar results concerning breakfast consumption 
frequency were obtained by Sadowska [16], who report-
ed that in the group of children aged 7–9 years, break-
fast was consumed every day or often by 74% girls and 
72% boys, and lunch was always consumed by 67% 
of girls and 83% of boys. In a  study by Czeczelewski 
[2], carried out among children at the average age of 
11, about 88% children had breakfast, and in a  study 
by Wawrzyniak et al. [22], the consumption of break-
fast every day was found for 60% children aged 11–13, 
while 33% of the examined children had breakfast only 
sometimes and 7% of children never had breakfast. The 
research carried out by the WHO in 2013/2014 demon-
strated that breakfast was consumed every day by 70% 
of girls and 71% of boys aged 11 [8].

The education of the mother, as a  person in the 
family with a major impact on the child’s nutrition, was 
reflected in the dietary habits of a child in relation to 
having breakfast and lunch, or purchasing food prod-
ucts in school shops, as it has been demonstrated in 
own research and research by other authors. This was 
also confirmed by analyses carried out among junior 
secondary school students in Bytom [26], in which it 
was proven that children of mothers with higher edu-
cation had breakfast more often and ate fewer sweets 
than children of mothers with vocational education. 
A similar trend was also demonstrated in research car-
ried out in Brazil regarding the relationship between the 
mother’s education and her care about the quality of 
child nutrition [5]. Dutch children whose mothers had 
higher education also consumed more fruit and veg-
etables than children of mothers with vocational edu-
cation [24]. In turn, in the research carried out among 
American children from rural areas, a relationship was 
demonstrated between the proper dietary habits of 
boys whose mothers had higher education level [14].

In own research, as regards products purchased 
most often in school shops, children most often 
declared buying sweets (65% boys and 33% girls), juic-
es (55% boys and 50% girls), lollipops (50% boys, 44% 
girls), mineral water (40% boys and 50% girls), crisps 
(45% boys and 28% girls) and jellies (40% boys and 39% 
girls). When buying products in school shops, children 
were driven primarily by the taste (sweet, salty) and 
external appearance (colour), without paying attention 
to nutritional value [20]. Shop assistants from primary 

Table 1. Eating habits of studied group of children according to gender and mother's education

The tested factor Total
n = 76

Gender 

p*

Mother's education

p*Girls
n = 36 
(47%)

Boys 
n = 40 
(53%)

Vocational
n = 14 
(18%)

secondary 
n = 24 
(32%)

higher
n = 38 
(50%)

Number of meals eaten
during the day

1–2
3
4
≥ 5

2 (3%)
12 (16%)
40(53%)
22 (28%)

0 (0%)
6 (17%)
24 (66%)
6 (17%)

2 (5%)
6 (15%)
16 (40%)
16 (40%)

0,14

2 (14%)
2 (14%)
6 (43%)
4 (29%)

0 (0%)
4 (17%)
14 (58%)
6 (25%)

0 (0%)
6 (16 %)
20 (52%)
12 (32%)

0,91

Frequency of 
consumption of 
breakfast at home

I do not consume
2 times / week.
every other day
daily

10 (13%)
2 (3%)
8 (10%)
56 (74%)

6 (17%)
0 (0%)
6 (17%)
24 (66%)

4 (10 %)
2 (5%)
2 (5%)
32 (80%)

0,44

10 (72%)
2 (14%)
0 (0%)
2 (14%)

0 (0%)
0 (0%)
4 (17%)
20 (93%)

0 (0%)
0 (0%)
4 (12%)
34 (88%)

< 0,001

Frequency of 
consumption of second 
breakfast  brought from 
home

I do not consume
2 times / week.
every other day
daily

6 (8%)
10 (13%)
4 (5%)
56 (74%)

0 (0%)
4 (11%)
2 (6%)
30 (83%)

6 (15%)
6 (15%)
2 (5%)
26 (65%)

0,46

2 (14%)
6 (43%)
2 (14%)
4 (29%)

2 (9%)
4 (17%)
0 (0%)
18 (74%)

2 (6%)
0 (0%)
2 (6%)
34 (88%)

0,02

Frequency of purchase 
products
in school shop/machine

I'm not buying
several times /month
1 time / week.
several Times/week.
daily

8 (10%)
26 (34%)
14 (18%)
20 (28%)
8 (10%)

4 (11%)
10 (28%)
6 (17%)
14 (39%)
2 (5%)

4 (10%)
16 (40%)
8 (20%)
6 (15%)
6 (15%)

0,50

0 (0%)
0 (0%)
0 (0%)
6 (43%)
8 (57%)

8 (33%)
8 (33%)
2 (9%)
6 (25%)
0 (0%)

0 (0%)
18 (47%)
12 (32%)
8 (21%)
0 (0 %)

<0,001

* Chi2 test; p-values> 0.05 indicate no statistically significant differences
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schools in Wrocław confirmed that children most often 
bought sweets (bars, jellies, lollipops) and products 
high in fat (crisps) [25]. It is a  highly important issue 
since own research demonstrated an inverse relation 
between consuming breakfast and lunch prepared at 
home and the frequency of purchasing products in 
school shops/vending machines (p < 0.001) (Table 2).

Family environment exerts a  significant effect 
on the dietary habits of children. Many behaviours 
observed at home become the children’s own habits 
[28, 7]. The nutritional value of meals consumed by 

children depends on the nutritional knowledge of the 
children and their parents [21]. American research car-
ried out among 12-year‑old children showed that par-
ents often did not know what their children bought or 
ate at school [14]. Very often, adults do not realize that 
the money given to the child for buying lunch was used 
to buy products high in fat and sugar, purchased in 
a shop at or near the school. It should also be empha-
sized that children making purchases on their own feel 
more adult and independent and are, therefore, par-
ticularly exposed to making dietary mistakes [21]. The 

Table 2. The relationship between eating habits of studied

Tested parameter Frequency of consumption 
of breakfast at home

Frequency of consumption of secondo 
breakfast  brought from home

Frequency of purchase products
in school shop/machine

Number of meals eaten 
during the day

0,01*
p = 0,97

0,01
p = 0,99

-0,10
p = 0,53

Frequency of consumption 
of breakfast at home

0,48
p = 0,002

-0,64
p < 0,001

Frequency of consumption of second 
breakfast  brought from home

-0,58
p < 0,001

* Spearman correlation coefficients; p ≤ 0.05 values indicate statistically significant differences

Table 3. The nutritional status of the studied group of children on the basis of the Cole’s index depending on gender and mother's education

Nutritional status Total
n = 76

Gender 

p*

Mother's education

p*Girls
n = 36 (47%)

Boys
n = 40 (53%)

vocational 
n = 14 (18%)

secondary n = 
24 (32%)

higher
n = 38 
(50%)

Malnutrition/Destruction
Normal values
Overweight
Obesity

8 (11%)
28 (37%)
18 (24%)
22 (28%)

2 (6%)
14 (39%)
12 (33%)
8 (22%)

6 (15%)
14 (35%)
6 (15%)
14 (35%)

0,40

0 (0%)
4 (29%)
6 (42%)
4 (29%)

4 (17%)
10 (42%)
2 (9%)
8 (32%)

4 (12%)
14 (36%)
10 (26%)
10 (26%)

0,49

* Chi2 test; p-values> 0.05 indicate no statistically significant differences

Table 4. The impact of eating habits in the studied group of children on the nutritional status

The tested factor Total
n = 76

Nutritional status

p*Malnutrition/
Destruction
n = 8 (11%)

Normal values
n = 28 (37%)

Overweight
n = 18 (24%)

Obesity
n = 22 (28%)

Number of meals eaten
during the day

1–2
3
4
≥ 5

2 (3%)
12 (16%)
40 (53%)
22 (28%)

0 (0%)
0 (0%)
6 (75%)
2 (25%)

0 (0%)
4 (14%)
14 (50%)
10 (36%)

0 (0%)
4 (22%)
10 (56%)
4 (22%)

2 (9%)
4 (18%)
10 (45%)
6 (28%)

0,98

Frequency of consumption
of breakfast
at home

I do not consume
2 times/week
every other day
daily

10 (13%)
2 (3%)
8 (10%)
56 (74%)

0 (0%)
0 (0%)
0 (0%)
8 (100%)

4 (14%)
0 (0%)
4 (14%)
20 (72%)

4 (22%)
0 (0%)
2 (11%)
12 (67%)

2 (9%)
2 (9%)
2 (9%)
16 (73%)

0,85

Frequency of consumption of 
second breakfast 
brought from home

I do not consume
2 times/week
every other day
daily

6 (8%)
10 (13%)
4 (5%)
56 (74%)

0 (0%)
0 (0%)
0 (0%)
8 (100%)

2 (7%)
6 (21%)
0 (0%)
20 (72%)

0 (0%)
0 (0%)
2 (11%)
16 (89%)

6 (28%)
2 (9%)
2 (9%)
12 (54%)

0,31

Frequency of purchase 
products
in school shop/machine

I'm not buying
several times/month
1 time/week
several times/eek
daily

8 (10%)
26 (34%)
14 (18%)
20 (28%)
8 (10%)

2 (25%)
6 (75%)
0 (0%)
0 (0%)
0 (0%)

2 (7%)
14 (50%)
2 (7%)
6 (21%)
4 (15%)

0 (0%)
2 (11%)
6 (33%)
10 (56%)
0 (0%)

4 (18%)
4 (18%)
6 (28%)
4 (18%)
4 (18%)

0,13

* Chi2 test; p-values> 0.05 indicate no statistically significant differences
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research conducted in 2007 in Warsaw among pupils 
of the fourth grade of primary school and their parents 
revealed differences in the evaluation of lunch con-
sumption by children (28% children declared having 
lunch while 69% of parents declared that their children 
had lunch). This discrepancy also concerned the con-
sumption of sweets (79% children declared consump-
tion of sweets, while 60% of parents declared that their 
children consumed sweets) [4]. 

The nutritional status of children was not related to 
the sex of the subjects or to the level of education of 
mothers (p > 0.05) (Table 3), although a higher percent-
age of girls than boys were overweight (by 18%), while 
a  reverse trend was observed in the case of obesity, 
where 13% more boys than girls were characterized by 
this nutritional status. Only 37% of the subjects were 
characterized by proper body mass, with significant 
obesity (28%) and overweight (24%) among children. 
The current results demonstrated that the examined 
group of 9-year‑old pupils from Koszalin follows the 
growing trend in the number of children with eating 
disorders [8]. Jończyk et al. [11], examining a  group 
of 11-year‑old children from Piekary Śląskie observed 
overweight in 15% and obesity in 20% of children. In 
turn, Kolarczyk et al. [12] on the basis of the research 
concerning children from Kraków, found a shift in the 
BMI values in children aged 9–10 towards higher val-
ues. It should also be emphasized that, despite a lack 
of statistically significant differences, up to 71% of chil-
dren in the group of mothers with vocational education 
in this study had excessive body weight, and this was 
a much higher index than in the group of mothers with 
secondary (41%) or higher education (52%).

No effect of the investigated dietary habits on the 
nutritional status of children was found for the exam-
ined group of children (p > 0.05) (Table 4), although in 
the group with obesity, the largest percentage of chil-
dren had 3 or less meals (27%), which is incorrect in 
regard to healthy nutrition and could lead to obesity 
[17, 3]. Additionally, none of the children demonstrating 
malnutrition status made purchases in school shops/
vending machines more often than several times 
a month.

Findings and conclusions
1.	 The frequency of consuming breakfast and lunch 

and the frequency of buying food products in 
school shops/vending machines was significant-
ly statistically dependent on the mother’s level of 
education. Children who consumed breakfast and 

lunch prepared at home rarely purchased products 
in school shops/vending machines.

2.	 No statistical relationships were found between the 
educational level of the mother, sex, dietary habits 
of children or their nutritional status.

3.	 It seems appropriate to increase the nutritional 
awareness of parents and children.
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