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Abstract: The phenomenon of overweight and obesity constitutes a threat for health and children’s
lives at preschool age. Eating habits formed during this period seriously affect not only future dietary
preferences but also the development of diet-related diseases. The purpose of the present study
was the assessment of the relationship between the state of knowledge of children’s nutrition and
parents’ eating behaviour and the prevalence of overweight and obesity in children aged 4–6 years.
The study was conducted using 200 parent–child pairs. The behaviour and nutritional knowledge of
parents was assessed using a questionnaire method. In contrast, anthropometric measurements were
taken among the children. Nutritional disorders were noted in 46.5% of children of whom 39.0%
struggled with overweight and 7.5% with obesity. The study showed that the children of parents
with higher levels of nutritional knowledge were more likely to develop overweight and obesity. It
also proved that irregularity of parental food intake predisposed the development of excessive body
weight in children (p = 0.0049). Therefore, it is reasonable to undertake further investigation into
factors implying the development of nutritional disorders among those youngest. Early recognition
of dietary mistakes can contribute to their elimination at an early age.

Keywords: obesity; overweight; nutrition; nutritional behaviour; nutritional knowledge; preschool
children

1. Introduction

Overweight and obesity are described as an epidemic of the 21st century. In addition,
they are classified as a civilisation disease whose development is closely correlated with
technological progress [1].

The World Obesity Federation (WOF) and the World Health Organization (WHO)
report that nearly 2.6 billion people globally are struggling with excessive body weight,
including more than 1 billion with obesity. These organizations pay particular attention
to the prevalence of the problem among the youngest part of the population—preschool
children. In accordance with current statistics, approximately 39 million people included
in this group suffer from obesity [2–4]. According to predictions, if the situation does
not improve, the number of people suffering from obesity will rise to around 1.9 billion
by 2035. It is worth highlighting the fact that excessive body weight will be increasingly
recognized not only among adults but also among children. As stated by some experts,
around 400 million children could face this problem in the next 12 years. Moreover, the
WHO warns that around 167 million people will deal with health risks as a result of being
overweight or obese [3,5,6].

It has been pointed out that the development of excessive body weight in the early
stages of life is particularly dangerous. According to a 9-year observation, it was shown
that children diagnosed as being overweight at the age of 5 years have a fourfold increased
risk of obesity compared with control group members with a body weight in accordance
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with current norms [7]. What is more, the study by Llewellyn et al. (2016) demonstrated
that high BMI values recognised among children later qualified for a diagnosis of diabetes
in adulthood [8]. In addition, children who are burdened by overweight or obesity may
have difficulty with concentration and attention as a result of poor mood and sustained
tension. This may have a negative impact on academic performance and may exacerbate
disorders of a psychological nature [9].

Due to the high prevalence of overweight and obesity and their health consequences,
they pose a serious threat to society [10]. It is disturbing that excessive body weight is
being diagnosed in increasingly younger people globally, in Europe and in Poland. The
intensive development of excessive body weight is also closely linked with the COVID-19
pandemic, which ran from 2020 to 2022. Remote learning and working modes as well as
reduced opportunities to leave the home environment translated into reduced levels of
physical activity and a greater tendency to overeat. This was positively correlated with
feelings of stress. It has been shown that the lockdown period contributed to an increase
in consumption of all food groups relative to the pre-pandemic period. In accordance
with available studies, the deterioration of eating habits can be referred to not only in
adults but also in children and adolescents. Furthermore, researchers emphasise that, as
a result of the deterioration of dietary habits and an accordingly inappropriate lifestyle,
significant weight gain was observed in the youngest part of the population after the
pandemic [11,12]. Therefore, it can be concluded that preschool children are particularly
vulnerable to the occurrence of overweight and obesity [13]. This period is considered
to be critical in the development of overweight due to children being at their greatest
vulnerability to their surroundings. A key role during this time is played by parents since
they are involved in shaping their children’s specific eating habits and preferences [14,15].
They are responsible for the correct supply of nutrients, variety and quantity of meals
consumed by the child. Furthermore, they decide on the choice of specific foodstuffs and
subsequently how these articles are prepared. It is therefore emphasised that inappropriate
parental eating behaviour as well as their inadequate knowledge of the principles of healthy
nutrition lead to weight gain in children because of abnormalities perpetuated over the
years [16–18].

The low level of knowledge about the causes and consequences of excessive body
weight leads to its misconception as a “temporary condition” [19]. It is worth noting
that even in the medical field, and more specifically in the paediatric field, obesity and
overweight are not recognised as separate disease entities and therefore children burdened
by them are not usually qualified for medical intervention [20,21]. This view is inconsistent
with the International Statistical Classification of Diseases and Health Problems (ICD-11)
effective from 01 January 2022. It has been adopted by the WHO and defines obesity and
overweight as diseases, assigning them the designations 5B81 and 5B80.0 [22].

Taking preventive measures and carrying out examinations in the indicated area is
significant because it allows us to minimize the risk of later complications and thus to
achieve a higher quality of life [23,24]. Therefore, the aim of this study was the assessment
of the relationship between parental knowledge and dietary behaviour and the prevalence
of overweight and obesity in preschool children. Moreover, the aim of the study was to
appraise the prevalence of excessive body weight in the indicative age group. Research that
has been conducted so far does not present an unidirectional view concerning the impact of
parental nutritional knowledge on the maintenance of children’s correct nutritional status.
According to some authors, a higher level of nutritional knowledge among parents may
translate into a reduced risk of overweight and obesity among preschool children [25–27].
In contrast, other scientists suggest that the above-mentioned relationship does not exist
and therefore further studies are needed [28–30]. Referring to the influence of parental
dietary behaviour on the development of excessive body weight in children, it is possible
to observe total consensus in the views presented by specialists. Authors unanimously
admit that dietary mistakes perpetuated in the family sphere are closely associated with
an increased risk of overweight and obesity’s development in minors [31–38]. In our own
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study, it was hypothesized that parents’ inadequate knowledge and their inappropriate
eating behaviour are significantly associated with the prevalence of excessive body weight
among preschool children.

2. Materials and Methods
2.1. Study Design and Sample

The study was conducted between October and December 2022 involving parent-
child in preschool age (4–6 years) pairs. The children attended public kindergartens in
the Province of Lower Silesia. The Lower Silesian Voivodship is located in the southwest
of Poland and is one of the most dynamically developing areas of the country. It is also
worth highlighting that this region, according to available data, is among the top in terms
of average population density. Moreover, the Lower Silesian Voivodship shares borders
with the Czech Republic and the Federal Republic of Germany, which is undoubtedly
an asset in the context of its location [39]. Another factor determining the choice of the
above-mentioned area for analysis was the possibility of carrying out research in the specific
educational establishments. Therefore, this choice was based on subjective knowledge
about the population regarding the preschool children’s age. The choice of Lower Silesia
was also justified by the possibility of carrying out further nutritional education for parents
and children in the area that is locally closer to the authors.

The general scheme of the study is shown in Figure 1. The study involved 339 parents
and 209 children aged 4–6 years. Eventually, 200 parent–child pairs were included in the
statistical analyses. The largest part of the survey population was constituted by people
who indicated a city of up to 100,000 inhabitants as their place of residence (n = 156; 78.0%).
The small number of respondents lived in cities with more than 100,000 inhabitants (n = 18;
9.0%). The rest of the community (n = 26; 13.0%) were parents from rural areas. More
than half (n = 107; 53.5%) of the respondents had a university degree. In both groups of
girls’ and boys’ caregivers, a similar percentage of respondents declaring a higher level
of education was registered at 26.5% and 27.0%, respectively. Slight differences between
the indicated groups were also observed when it came to secondary education. In the
group of girls’ caregivers, 15.5% of people selected this answer, and in the group of boys’
caregivers, 15.0% of people did so. The vast majority of parents (n = 171; 85.5%) described
their professional status as working, including 42.0% (n = 84) of girls’ parents and 43.5%
(n = 87) of boys’ parents. The least numerous groups were students (n = 1; 0.5%), annuitants
(n = 2; 1.0%) and people describing another professional status (n = 6; 3.0%)—maternity
leave, parental leave, running their own business and caring for a disabled person. The
research was approved by the Research Ethics Committee of Wrocław University of Life
Sciences (no. 14/2023 of 29 June 2023). The study was conducted in accordance with the
guidelines of the Declaration of Helsinki [40]. In addition, informed written consent for
the study was obtained from head teachers of kindergartens and children’s parents. The
survey was anonymised.

2.2. Questionnaire

The survey was unsupervised and was also conducted without an interviewer. There-
fore, questionnaires were given to both mothers and fathers. The research adopted a
pairwise analysis of one parent–child. In a case where the questionnaire was completed
by two parents, the mothers’ responses were included in the analysis. Indeed, it has been
shown that mothers are largely responsible for the nutrition of their children [41].

A proprietary questionnaire was used for the study which had undergone a validation
process (evaluation of the degree of reproducibility). The concordance of the two measure-
ments was assessed by Cohen’s Kappa coefficient value which amounted to 0.82. Based
on the adopted interpretation according to Landis and Koch, the result was interpreted as
having “near-perfect” compliance [42].

The questionnaire consisted of 33 questions covering eating behaviour, non-food be-
haviour/physical activity, nutritional knowledge and a metric. The questionnaire included
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disjunctive-closed single-choice (the predominant part of the questionnaire), semi-open
single-choice and open-ended short-answer questions. Two questions were constructed
as closed-ended matrix questions in tabular form with the possibility of one answer per
row [43,44]. The questionnaire in the English language is attached as a supplementary
material to the article (Supplementary Material File S1).
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2.3. Anthropometric Measurements and the Assessment of Children’s Nutritional Status

Anthropometric surveys were carried out at the premises of preschool facilities. The
height (with an accuracy of 0.1 cm) and the weight (with an accuracy of 0.1 kg) were
assessed among the children using the medical electronic personal scale “Seca 799” and
the growth meter “Seca 220”. This was conducted in order to ensure the highest degree of
reliability and validity with regard to the results based on the principles of anthropometric
measurement as outlined in the device’s manual. Therefore, attention was made to ensure
that the measuring tool was on a stable ground and its position was correctly regulated. In
addition, during the evaluation of body height, the person being measured stood steadily,
with their back and head erect, precisely under the callipers of the height gauge.

The children’s nutritional status was determined on the basis of their BMI value
(BMI = body weight [kg]/body height [m2]). The obtained result was related to the growth
standards dependent on a child’s gender and age developed by the WHO. Our analyses
were based on the current WHO “z-scores” charts of BMI for age, which made it possible to
establish the limits of underweight, normal body weight, overweight and obesity [45].

2.4. The Assessment of Parents’ Nutritional Knowledge

Parents’ knowledge of the nutrition of preschool children was assessed, among other
things, on the basis of the following questions in the questionnaire of recommendations
relating to the number of meals a child should eat; the source from which the largest
percentage of energy in a child’s diet should come; a universal drink with which a child
should quench their thirst; the number of portions of milk and dairy products; consumption
of pulses; consumption of vegetables, fruit and meat and maximum salt intake. Attention
was also drawn to the connection between nutrition and the correct development of the
child and also the percentage of the fulfilment of daily energy requirements that meals
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consumed in the kindergarten should represent. Taking into account the respondents’
answers, a point scale was compiled. Criteria for assessing parents’ nutritional knowledge
are shown in Table 1.

Table 1. Assessment of parents’ nutritional knowledge according to the author’s nutrition knowledge
index.

Method of Scoring Answers Given by Parents

Correct answer 1 point
Incorrect answer 0 points

Assessment of Parents’
Nutritional Knowledge

Numbers of
Obtained Points

Percentage of
Obtained Points

Insufficient 0.0–4.0 <45%
Sufficient 5.0–7.0 <45–64%

Good 8.0–9.0 <64–90%
Very good 10.0–11.0 <90–100%

2.5. The Assessment of Parental Eating Behaviour

Parents’ eating behaviour was assessed on the basis of the first part of the questionnaire
(S1) in two ways according to Figure 2. On the basis of the question on the consumption
frequency of individual products, the quality of the subjects’ diet was determined. For
this purpose, the custom-transformed diet quality index (DQI) was used. This indicator
identifies 24 food article groups, including 10 positive components (with a likely beneficial
effect on health) and 14 negative ones which are presumed to have a negative effect on
the human organism [46]. The responses obtained from the parents’ declared frequency of
food product groups’ consumption were expressed as frequency indicators (multiplication
rate/per day). The values obtained from the frequency of the products’ consumption
were summed and, consequently, the DQI value was calculated for each parent using the
following formula [46].

DQI (expressed in points) = (100/20) × sum of frequency of 10 food groups’ consumption [multiplication

rate/per day] + (−100/28) × sum of frequency of 14 food groups’ consumption [multiplication rate/per day]

The final DQI score was related to the appropriate score ranges, allowing us to classify
the quality of the parent’s diet into the categories of bad (−100 to −26 points), moderate
(−25 to 25 points) and good (26 to 100 points). The remaining questions belonging to this
section of the questionnaire were reviewed separately in the statistical analyses.
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2.6. The Assessment of Parents’ Nutritional Status

The nutritional status was assessed on the basis of parents’ declared weight and body
height in the proprietary questionnaire. Based on the obtained data, a BMI value was calcu-
lated for each subject. The classification of parents’ nutritional status was made taking into
account the WHO guidelines available in the latest version of the ICD-11 (<18.50 kg/m2—
underweight; 18.50–24.99 kg/m2—normal body weight; 25.00–29.99 kg/m2—overweight;
30.00–34.99 kg/m2—first degree obesity; 35.00–39.99 kg/m2—second degree obesity;
≥40.00 kg/m2—third degree obesity) [22].

2.7. The Statistical Methods of Processing the Results

Programs such as Microsoft Excel 2019 and Statistica 13.3 (StatSoft®, Tulsa, OK, USA)
were used to statistically process the results. The Shapiro–Wilka W test was handled to
check the normality of the distribution of variables. The distribution of variables deviated
from normal, so non-parametric tests (Mann–Whitney U and Kruskal–Wallis) were resorted
to in order to analyse the data. The Chi2 test was carried out to analyse the structure of
the replies given by respondents in the author’s questionnaire depending on the selected
factors. Tables of abundance, box plots (box-and-whisker diagrams 2W) and bar charts also
served to statistically process the results. In each case, a p-value of ≤0.05 was taken as the
level of significance (α = 0.05). The Spearman correlation coefficient was used to assess the
relationship between the selected variables.

3. Results
3.1. The Characteristics of the Parents’ and Children’s Groups

The children’s carers were divided into two groups—girls’ and boys’ parents. Table 2
presents the characteristics of the parents, taking into account their age, weight and height
as well as BMI value.

Table 2. The characteristics of the study group (girls’ and boys’ parents).

Characteristics Total
n = 200

Parents’ Group

pGirls’
Parents
n = 96

Boys’
Parents
n = 104

Age [years]

x ± SD 35.0 ± 5.7 35.0 ± 5.8 35.0 ± 5.5

0.1526
Me

[Q1;Q3]
35.0

[32.0;39.0]
36.0

[32.0;39.0]
35.0

[31.0;38.0]
Min–Max 23.0–56.0 23.0–56.0 24.0–55.0

Body weight [kg]

x ± SD 66.6 ± 12.5 66.3 ± 12.4 66.9 ± 12.6

0.8059
Me

[Q1;Q3]
65.0

[58.0;71.5]
65.0

[58.5;70.5]
65.0

[58.0;72.0]
Min–Max 46.0–125.0 46.0–125.0 47.0–110.0

Body height [cm]

x ± SD 166.0 ± 6.7 165.1 ± 6.9 166.9 ± 6.4

0.0207
Me

[Q1;Q3]
165.0

[160.5;170.0]
164.5

[160.0;168.5]
166.0

[163.0;170.0]
Min–Max 149.0–185.0 152.0–185.0 149.0–185.0

Body Mass Index
(BMI) [kg/m2]

x ± SD 24.1 ± 3.9 24.3 ± 3.8 24.0 ± 3.9

0.4587
Me

[Q1;Q3]
23.4

[21.8;25.8]
24.0

[22.4;26.0]
23.3

[21.7;25.5]
Min–Max 16.4–36.5 16.6–36.5 16.4–34.7

n—sample size; x—average; SD—standard deviation; Me—median; Q1—lower quartile; Q3—upper quartile;
Min—minimum value; Max—maximum value; p—test probability (Mann–Whitney U test, p ≤ 0.05, significance
level α = 0.05).

The children’s characteristics regarding their gender were presented in Table 3. Sim-
ilarly, as with the parents, age, weight and height as well as BMI value were taken
into account.
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Table 3. The characteristics of the children’s study group.

Characteristics
Total

n = 200

Gender of the Child
pGirls

n = 96
Boys

n = 104

Age [years]

x ± SD 5.0 ± 0.8 5.0 ± 0.9 5.0 ± 0.8

0.5154
Me

[Q1;Q3]
5.0

[4.0;6.0]
5.0

[4.0;6.0]
5.0

[4.0;6.0]
Min–Max 4.0–6.0 4.0–6.0 4.0–6.0

Body weight [kg]

x ± SD 20.2 ± 4.1 20.3 ± 4.1 20.0 ± 4.2

0.5233
Me

[Q1;Q3]
19.6

[17.1;22.4]
19.8

[17.1;22.9]
19.5

[17.1;22.1]
Min–Max 12.4–34.2 14.6–34.2 12.4–33.4

Body height [cm]

x ± SD 108.7 ± 8.7 108.9 ± 8.7 108.5 ± 8.7

0.7330
Me

[Q1;Q3]
108.0

[102.5;115.2]
108.7

[102.2;115.4]
107.9

[102.8;114.8]
Min–Max 88.1–132.3 91.9–132.3 88.1–131.5

Body Mass Index
(BMI) [kg/m2]

x ± SD 17.0 ± 2.0 17.0 ± 2.1 16.9 ± 1.8

0.5639
Me

[Q1;Q3]
16.6

[15.7;17.6]
16.9

[15.8;17.7]
16.5

[15.7;17.6]
Min–Max 13.0–27.3 13.0–27.3 13.8–22.9

n—sample size; x—average; SD—standard deviation; Me—median; Q1—lower quartile; Q3—upper quartile;
Min—minimum value; Max—maximum value; p—test probability (Mann–Whitney U test, p ≤ 0.05, significance
level α = 0.05).

Figures 3 and 4 show the children’s nutritional status according to their age and gender.
Children at the age of 4, 5 and 6 years, whose BMI values were compatible with the norms,
accounted for more than 50% of respondents in the indicated age groups, including 25.0%
(n = 50) of girls and 28.5% (n = 57) of boys. The derogations from the correct values only
included excessive body weight and thus underweight was not recognized among surveyed
group of children. As many as 46.5% (n = 93) of preschool children were diagnosed as
overweight or obese. This means that every second person was affected by the problem
of excessive body weight. Overweight was detected in 26 children aged 4 years (13.0%),
32 children aged 5 years (16.0%) and 20 children aged 6 years (10.0%). On the other hand,
obesity was diagnosed less frequently in four (2.0%), three (1.5%) and eight (4.0%) children
(Figure 3), respectively. Excessive body weight was distinguished more often among boys
than among girls (Figure 4). Nevertheless, differences between age groups and gender
were not statistically significant (p = 0.1683 and p = 0.3602) (Figures 3 and 4).
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3.2. The Relationship between Parents’ Nutritional Knowledge and the Nutritional Status of
Themselves and Their Children

Figure 5 portrays the relationship between parents’ nutritional knowledge and chil-
dren’s nutritional status. It was observed that as the level of parental knowledge increased,
children were more likely to be overweight. The nutritional knowledge of parents, whose
children were diagnosed with obesity, was at a good level (Me = 72.7% points). Overweight
and normal body weight in minors were perceived when caregivers had a sufficient level
of knowledge (Me = 63.6% points). Furthermore, it was noticed that minors’ parents
with overweight or proper nutritional status showed a particularly insufficient level of
knowledge about their children’s nutrition (n = 5). The percentage of points scored by
them evolved between the levels of 9.0–18.0%. It was evidenced that the nutritional knowl-
edge of girls’ and boys’ caregivers with obesity was significantly higher compared with
children’s parents with a normal body weight (p = 0.0433). Additionally, on the basis of
Spearman’s correlation coefficient, it was showed that a child’s BMI increased significantly
with increasing parental nutritional knowledge (r = 0.23, p = 0.0011)
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In addition, an analysis of the relationship between parents’ nutritional knowledge
and their nutritional status was carried out (Figure 6). It was observed that parents with
a diagnosis of first degree obesity had the highest level of knowledge (Me = 72.7% of
points) compared with other groups. Therefore, their knowledge of the principles of proper
nutrition for children was defined as good. However, it is worth noting that only among
parents with a normal body weight was the percentage of 100% for correct answers ob-
tained. In the indicated group, there were also cases of caregivers whose knowledge was at
an insufficient level. The nutritional knowledge of parents with diagnosed eating disorders
(underweight, overweight and second degree obesity) was at the same sufficient level
(respectively, Me = 54.5% of points, Me = 63.6% of points and Me = 59.1% of points). More-
over, the level of underweight parents’ nutritional knowledge was statistically significantly
lower compared with normal body weight and overweight caregivers as well as those with
first degree obesity (p = 0.0363, p = 0.0263 and p = 0.0315). Thus, it can be concluded that
the same results were obtained for the relationship between parents’ nutritional knowledge
and their children’s nutritional status—as the level of nutritional knowledge increased,
BMI increased (to the first degree of obesity).
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3.3. The Relationship between Parents’ Eating Behaviour and Their Children’s Nutritional Status

The relationship between the quality of a parent’s diet and a child’s nutritional status
was included in Figure 7 and Table 4. The mid-point values of the DQI attested to the moder-
ate quality of the parents’ diet (9.9–13.2 points). However, slightly higher DQI values were
registered among caregivers whose children struggled with overweight (Me = 10.5 points)
and obesity (Me = 13.2 points). However, it was perceived that in the group of children
whose nutritional status was proper the parents followed the best (good) quality diet. By
the same token, the DQI values oscillated between 47.0 and 57.9 points (Figure 7) among
them. Among the surveyed parents with a good quality diet, cases of excessive body weight
in their children were usually less frequently diagnosed versus caregivers with moderate
diet quality. Overweight was determined, respectively, in 5.5% (n = 11) and 33.5% (n = 67)
of children and obesity, respectively, in 1.0% (n = 2) and 6.5% (n = 13) of children (Table 4).
In spite of this, these relationships were not statistically significant (Figure 7 and Table 4).
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Table 4. The relationship between the quality of the parent’s diet and the child’s nutritional status.

Quality of the
Parent’s Diet

Parameter

Child’s Nutritional Status

Total pNormal Body
Weight Overweight Obesity

Moderate

n 90 67 13 170

0.9282

% of
column 84.1 85.9 86.7 -

% of row 52.9 39.4 7.7 -
% of total 45.0 33.5 6.5 85.0

Good

n 17 11 2 30
% of

column 15.9 14.1 13.3 -

% of row 56.7 36.7 6.7 -
% of total 8.5 5.5 1.0 15.0

Total 107 78 15 200

% 53.5 39.0 7.5 100.0

n—sample size; p—test probability (Chi2NW test, p ≤ 0.05, significance level α = 0.05).

Supposedly, it is the number and regularity of eaten meals as well as the frequency
with which parents eat between meals that may be closely related to their children’s eating
behaviour [14,47,48].

This is also suggested by the results of our own study. It was noted that in the groups of
parents that consumed the correct number of meals—consistent with the recommendations
(from 4 to 5 per day)—the majority of children had a proper nutritional status (n = 69;
34.5%). On the other hand, overweight among children was mainly recorded when their
caregivers declared eating three meals per day (n = 29; 14.5%). Obesity among children was
repeatedly diagnosed when their parents claimed to eat between meals once per day (n = 5;
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2.5%). Relatively often, the indicated disease was diagnosed among girls and boys whose
caregivers consumed food between meals several times per day (n = 4; 2.0%) and several
times per week (n = 3; 1.0%). In contrast, obesity was not present among minors whose
caregivers acknowledged that they never snack. Nevertheless, overweight in children was
observed when their parents declared snacking, respectively, several times per week (n = 30;
15.0%), several times per day (n = 20; 10.0%) and once per day (n = 16; 8.0%). Accordingly,
as the parents’ frequency of eating between meals decreased, the number of overweight
and obese children tended to decrease. However, the relationships described above were
not statistically significant (p = 0.1007 and p = 0.505) (Table 5).

Table 5. Associations between parental eating behaviour and child’s nutritional status.

Parents’ Eating Behaviour Parameter

Child’s Nutritional Status

Total pNormal Body
Weight Overweight Obesity

Number of meals consumed during the day

1 meal
n 0 1 0 1

0.1007

% 0.0 0.5 0.0 0.5

2 meals
n 8 3 1 12

% 4.0 1.5 0.5 6.0

3 meals
n 29 29 4 62

% 14.5 14.5 2.0 31.0

4 meals
n 52 27 3 82

% 26.0 13.5 1.5 41.0

5 meals
n 17 15 7 39

% 8.5 7.5 3.5 19.5

Above 5 meals
n 1 3 0 4

% 0.5 1.5 0.0 2.0

Frequency of eating between meals
(snacking)

Several times per day
n 13 16 4 22

0.5053

% 6.5 8.0 2.0 16.5

Once per day
n 34 20 5 59

% 17.0 10.0 2.5 29.5

Several times per week
n 34 30 3 67

% 17.0 15.0 1.5 33.5

Once per week
n 11 5 2 18

% 5.5 2.5 1.0 9.0

1–3 times per month
n 8 5 1 14

% 4.0 2.5 0.5 7.0

Never
n 7 2 0 9

% 3.5 1.0 0.0 4.5

n—sample size; p—test probability (Chi2NW test, p ≤ 0.05, significance level α = 0.05).
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In Table 6, the relationship between parents’ consumption of meals at fixed times of
the day and the child’s nutritional status was submitted. Excessive body weight was more
common among children whose caregivers did not eat regularly or ate only some meals
regularly. Overweight was diagnosed in 16.0% (n = 32) of children whose caregivers did
not consume meals systematically and in 19.0% (n = 38) whose caregivers only consumed
some meals regularly. Likewise, obesity was reported, respectively, in 3.0% (n = 6) and
in 4.0% (n = 8) of children. The highest interest rate of children with a valid nutritional
status (n = 55; 27.5%) was found in the group of parents who declared consuming only
some meals regularly. The relationship that was described was statistically significant
(p = 0.0049).

Table 6. The relationship between the parent’s consumption of meals at regular times of the day and
the child’s nutritional status.

Eating at Regular Times during the Day Parameter
Child’s Nutritional Status

Total p
Normal Body Weight Overweight Obesity

No
n 23 32 6 61

0.0049

% of total 11.5 16.0 3.0 30.5

Yes, but only certain
n 55 38 8 101

% of total 27.5 19.0 4.0 50.5

Yes
n 29 8 1 38

% of total 14.5 4.0 0.5 19.0

Total 107 78 15 200

% 53.5 39.0 7.5 100.0

n—sample size; p—test probability (Chi2NW test, p ≤ 0.05, significance level α = 0.05).

3.4. The Relationship between the Parent’s Nutritional Status and the Child’s Nutritional Status

The relationship between the parent’s nutritional status and the child’s nutritional
status based on the obtained BMI values is shown in Table 7. On the basis of Spearman’s
correlation coefficient, it was shown that as the parents’ BMI values increased, their chil-
dren’s BMI values increased in a way that was statistically significantly (r = 0.25; p = 0.0003).
Therefore, it was found that the highest percentage of children (36.0%) with a correct
nutritional status was found in the group of parents whose BMI was consistent with the
norms. The excessive body weight that was recognized among parents correspondingly
predisposed the development of these disorders in minors. Parents’ children whose BMI
was indicative of overweight were burdened by excessive body weight at a percentage
of 15.0% (overweight at 11.0% and obesity at 4.0%). Caregivers’ children with first and
second degree obesity struggled with overweight in 3.0% and obesity in 1.5%. To the
lowest extent, the problem of excessive body weight affected the children of underweight
parents. Only among 1% of girls and boys in the above-mentioned group were diagnosed as
overweight, whereas there was no child in the studied group that was diagnosed as obese.
The relationships between the parent’s and the child’s nutritional status was statistically
significant (p = 0.0070).
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Table 7. The relationship between the parent’s and the child’s nutritional status.

Nutritional Status
of the Child Parameter

Nutritional Status of the Parent

Total p
Underweight

Normal
Body

Weight
Overweight

First
Degree
Obesity

Second
Degree
Obesity

Normal body weight
n 10 72 18 5 2 107

0.0070

% of total 5.0 36.0 9.0 2.5 1.0 53.5

Overweight
n 2 48 22 4 2 78

% of total 1.0 24.0 11.0 2.0 1.0 39.0

Obesity
n 0 4 8 3 0 15

% of total 0.0 2.0 4.0 1.5 0.0 7.5

Total 12 124 48 12 4 200

% 6.0 62.0 24.0 6.0 2.0 100.0

n—sample size; p–test probability (Chi2NW test, p ≤ 0.05, significance level α = 0.05).

3.5. The Relationships between Sociodemographic Factors and the Child’s and the Parent’s
Nutritional Status

Table 8 shows the child’s and the parent’s nutritional status according to the education
level, place of residence and professional status of the parent. It was noted that the parents’
nutritional status was significantly influenced by place of residence (p = 0.0192). Therefore,
excessive body weight was diagnosed more frequently among groups of parents living in
rural areas and cities with up to 100,000 inhabitants.

The child’s nutritional status was statistically significantly influenced by the parents’
level of education (p = 0.0379). Thus, in the community of caregivers who indicated a
higher education level, a predominant percentage of children with normal body weight
was observed (n = 58; 29.0%). Parents’ children with a secondary level of education were
the second most numerous group in which no deviation from the standards in terms of
BMI values was observed (n = 33; 16.5%). In contrast, among parents’ children with a
primary level of education, overweight or obesity were more frequently diagnosed than
body weight in line with the norms.

3.6. The Relationships between Sociodemographic Factors and Parental Knowledge and
Eating Behaviour

The knowledge of more than half of the parents (53.0%) regarding their children’s
nutrition was ranked at a sufficient level, which suggests a need for further nutrition
education. A statistically significant association was observed between education level and
nutrition knowledge (p = 0.0206). The higher the level of education the better the parents’
knowledge. In addition, the group with a higher educational level reported parents who
showed very good knowledge of child nutrition. Statistically significant associations were
not observed between parents’ nutritional knowledge and their place of residence as well
as professional status (Table 9).

Table 9 also shows the associations between parental diet quality and specified so-
ciodemographic factors. Significant relationships were only proved between the DQI and
educational level (p = 0.0296). Among parents declaring a higher level of education, the
highest percentage of those with good diet quality (11.5%) was registered, while only 0.5%
of such people were recorded in the primary and vocational education groups.
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Table 8. Child’s and parent’s nutritional status in accordance with education, place of residence and parent’s professional status.

The Socio-
Demographic Factor Parameter

Child’s Nutritional Status

Total p

Parent’s Nutritional Status

Total pNormal
Body

Weight
Overweight Obesity Underweight

Normal
Body

Weight
Overweight

First
Degree
Obesity

Second
Degree
Obesity

Education

Primary n 2 3 2 7

0.0379

0 5 2 0 0 7

0.6595

% 1.0 1.5 1.0 3.5 0.0 2.5 1.0 0.0 0.0 3.5

Secondary n 33 27 1 61 5 39 11 4 2 61
% 16.5 13.5 0.5 30.5 2.5 19.5 5.5 2.0 1.0 30.5

Professional
n 14 6 5 25 2 11 10 2 0 25
% 7.0 3.0 2.5 12.5 1.0 5.5 5.0 1.0 0.0 12.5

Higher n 58 42 7 107 5 69 25 6 2 107
% 29.0 21.0 3.5 53.5 2.5 34.5 12.5 3.0 1.0 53.5

Place of residence

Village n 13 8 5 26

0.1015

0 19 2 5 0 26

0.0192

% 6.5 4.0 2.5 13.0 0.0 9.5 1.0 2.5 0.0 13.0
City of up

to 100,000 inhabitants
n 81 66 9 156 10 94 41 7 4 156
% 40.5 33.0 4.5 78.0 5.0 47.0 20.5 3.5 2.0 78.0

City with more than
100,000 inhabitants

n 13 4 1 18 11 11 5 0 0 18
% 6.5 2.0 0.5 9.0 5.5 5.5 2.5 0.0 0.0 9.0

Professional status

Student
n 0 1 0 1

0.7132

0 1 0 0 0 1

0.6450

% 0.0 0.5 0.0 0.5 0.0 0.5 0.0 0.0 0.0 0.5

Working n 92 66 13 171 9 108 40 10 4 171
% 46.0 33.0 6.5 85.5 4.5 54.0 20.0 5.0 2.0 85.5

Unemployed n 12 6 2 20 2 11 6 1 0 20
% 6.0 3.0 1.0 10.0 1.0 5.5 3.0 0.5 0.0 10.0

On a pension n 1 1 0 2 1 0 0 1 0 2
% 0.5 0.5 0.0 1.0 0.5 0.0 0.0 0.5 0.0 1.0

Other
n 2 4 0 6 0 4 2 0 0 6
% 1.0 2.0 0.0 3.0 0.0 2.0 1.0 0.0 0.0 3.0

n—sample size; p—test probability (Chi2NW test, p ≤ 0.05, significance level α = 0.05).



Nutrients 2024, 16, 174 15 of 22

Table 9. DQI and parents’ level of nutritional knowledge according to their education, place of residence and professional status.

The Socio-
Demographic Factor Parameter

Assessment of Parent’s Diet
Quality Based on DQI Total p Assessment of Parent’s Nutritional Knowledge

Total p
Moderate Good Insufficient Sufficient Good Very Good

Education

Primary n 6 1 7

0.0296

1 4 2 0 7

0.0206

% 3.0 0.5 3.5 0.5 2.0 1.0 0.0 3.5

Secondary n 56 5 61 10 32 18 1 61
% 28.0 2.5 30.5 5.0 16.0 9.0 0.5 30.5

Professional
n 24 1 25 4 16 5 0 25
% 12.0 0.5 12.5 2.0 8.0 2.5 0.0 12.5

Higher n 84 23 107 3 54 43 7 107
% 42.0 11.5 53.5 1.5 27.0 21.5 3.5 53.5

Place of residence

Village n 21 5 26

0.3764

4 11 9 2 26

0.3683

% 10.5 2.5 13.0 2.0 5.5 4.5 1.0 13.0
City of up

to 100,000 inhabitants
n 132 24 156 11 84 55 6 156
% 66.0 12.0 78.0 5.5 42.0 27.5 3.0 78.0

City with more than
100,000 inhabitants

n 17 1 18 3 11 4 0 18
% 8.5 0.5 9.0 1.5 5.5 2.0 0.0 9.0

Professional status

Student
n 1 0 1

0.8256

0 1 0 0 1

0.1508

% 0.5 0.0 0.5 0.0 0.5 0.0 0.0 0.5

Working n 144 27 171 11 89 63 8 171
% 72.0 13.5 85.5 5.5 44.5 31.5 4.0 85.5

Unemployed n 18 2 20 6 11 3 0 20
% 9.0 1.0 10.0 3.0 5.5 1.5 0.0 10.0

On a pension n 2 0 2 0 2 0 0 2
% 1.0 0.0 1.0 0.0 1.0 0.0 0.0 1.0

Other
n 5 1 6 1 3 2 0 6
% 2.5 0.5 3.0 0.5 1.5 1.0 0.0 3.0

n—sample size; p—test probability (Chi2NW test, p ≤ 0.05, significance level α = 0.05).
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4. Discussion

The aim of the undertaken study was the assessment of the relationship between
parental knowledge and dietary behaviour and the prevalence of overweight and obesity in
preschool children. Furthermore, the purpose of the study was to appraise the prevalence
of excessive body weight in the indicative age group. The hypothesis adopted at the
outset was the statement that “parents’ inadequate knowledge and their inappropriate
eating behaviour are significantly associated with the prevalence of excessive body weight
among preschool children” was partially confirmed alongside other research’s assumptions.
Compliance was obtained in the context of the association between inappropriate eating
behaviour and an increased risk of developing overweight and obesity among minors. In
contrast, an innovative association was observed within the influence of increased parental
nutritional knowledge on the prevalence of excessive body weight in preschool children.

Excessive body weight is an increasingly serious problem that is already affecting the
youngest part of the population. Both overweight and obesity, as disease units, constitute
a particular danger to preschool children [49,50]. The crucial role during this period is
attributed to parents as they are the ones most responsible for devising their children’s
eating habits and preferences. An equally important aspect is that the diet and health
behaviour of caregivers are most often adopted by children and perpetuated into the later
years of their lives [51,52].

As was mentioned above, the relationship between parental knowledge and dietary
behaviour and the prevalence of overweight and obesity among children are the subject
of research among many authors. In studies, researchers also draw attention to the con-
tinuing rise in the incidence of overweight and obesity among the youngest part of the
population [25–30,32,33,53].

On the basis of our own study, the statistically significant relationship between parents’
nutritional knowledge and their children’s nutritional status was shown. The obtained
results are paradoxical because as the level of nutritional knowledge of parents escalated the
number of overweight and obese children increased (Figure 5). Therefore, it can be assumed
that parents’ nutritional knowledge is not put into practice. This may be related to the lack
of carers’ time to prepare valuable meals for their children, which results in a preference for
ready-made (instant) meals including highly processed products or fast food. This type of
food is characterised by low nutritional value and promotes the development of excessive
body weight. The above-mentioned aspects were highlighted in the study developed by
Kim et al. (2019) [53]. The authors additionally pointed out that other family members—
including grandparents—often intervene in children’s nutrition. Generational differences
repeatedly led to inconsistencies in the formation of appropriate eating behaviour among
the youngest and to different perceptions of the “unhealthy” food concept. Our own
findings, insinuating that higher levels of parental nutritional knowledge predispose the
development of overweight and obesity in children, are somewhat in contrast to studies
carried out by other authors. Indeed, a study conducted by Jarosz (2016) found that an
increase in the level of caregivers’ knowledge was associated with a decreasing number
of children affected by eating disorders [25]. Similar results were obtained in the study
carried out by Vereecken and Maes (2010) who showed that mothers’ nutritional knowledge
positively influenced children’s eating behaviour, including the appropriate quality of their
diet [26]. Analyses implemented through 302 mothers from Ankara by Yabancı et al. (2014)
also demonstrated that higher nutritional knowledge was more often associated with
normal nutritional status among children [27]. This is equivalent to the fact that children,
whose mothers showed better knowledge of nutrition, were characterised by a normal body
weight. In contrast, other analyses presented a different point of view with regard to the
positions above. The investigators indicated that there was no relationship between parents’
nutritional knowledge and the consumption of healthy foods and thus the maintenance of
a proper state of health for children. They also stressed that an appropriate level of parental
nutritional knowledge was not the sole factor in the preservation of children’s body weight.
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For that reason, the results of our own study constitute a new perspective on parental
influence on the occurrence of excessive body weight among preschool children [28–30].

Researchers repeatedly emphasise the impact of parents’ eating behaviour on chil-
dren’s nutritional status in their studies. The significant role of carers, especially mothers,
is that they are responsible for preparing meals at home. In practice, parents decide on
the quality of the food their child eats [41,53]. It is also highlighted that inappropriate
parental dietary behaviour, including habits and routines, leads to weight gain in children
due to abnormalities perpetuated over the years [31]. Thus, the youngest usually adopt
the erroneous dietary style of their caregivers, who are their main role models. Based on
the analyses by Demir and Bektas (2017), it was shown that parents’ behaviour and eating
style were the cause of obesity among 19% of the surveyed children [32].

The authors emphasised that one of the abnormal behaviours that promotes the devel-
opment of excessive body weight is the lack of regular meal consumption [33]. Therefore,
it can be supposed that there exists a high probability of irregular meal consumption by
all family members. Our own analyses exposed a statistically significant relationship be-
tween the regularity of meals eaten by caregivers and the prevalence of overweight and
obesity among their children (p = 0.0049) (Table 6). Parents’ children who declared a lack
of consumption of meals at regular times during the day were more likely to be laden
with excessive body weight. The consumption of all meals at fixed times of the day was
indicated by only 19.0% of respondents. The comparable distribution of data was noted in
the study by Newerli-Guz and Kulwikowska (2014) in which systematic meal consumption
was registered in only 15.0% of parents. The issue of regular meal consumption can be
considered as one of the most significant forms of nonconformity within carers’ eating
behaviour, predisposing the development of excessive body weight among children [54].

Mushonga et al. (2017) also identified that children skipping the consumption of
breakfast to be an inappropriate eating behaviour affecting the evolution of overweight and
obesity among minors [55]. Furthermore, the meta-analyses by Yee et al. (2017) showed
a strong correlation between parents’ and their children’s eating behaviour in terms of
the child’s adoption of the desire to eat healthy foods as well as those with post-tenuous
negative effects on the body [34]. The cited matter can be considered with reference to the
increased risk of developing excessive body weight in children whose diets would be rich
in products that contribute to the deterioration of their nutritional status.

In addition, researchers show that minors largely take on the dietary patterns of
their parents, which can directly influence the development of abnormalities among girls
and boys including excessive body weight [35]. Mistry and Puthussery (2015), in a study
conducted in South Asian countries, stated that one of the main risk factors for the evolution
of overweight and obesity among children was the family burden of these diseases [36]. In
the analysis undertaken by Kołpa et al. (2017), it was visible that caregivers of overweight
children were also laden with these disorders at almost 37% [37]. Stąpor et al. (2016) also
demonstrated that excessive body weight diagnosed in children’s carers was closely related
to the prevalence of these disorders among minors [38]. Additionally, the researchers
emphasised that the consumption of meals at home, in the sphere of the family promoted
the formation of appropriate eating behaviour from an early age [56]. Our own examination
also revealed that the nutritional status of children is dependent on the nutritional status of
their parents (p = 0.0070). Parents’ children, whose BMI indicated overweight or obesity,
were burdened with excessive body weight at a percentage of 19.5% (Table 7). What is
more, our own study showed that a child’s nutritional status is statistically significantly
influenced by the parents’ level of education (p = 0.0379) (Table 8). The identical relationship
was reported in a study conducted by Parikka et al. (2015). The researchers proved that
a lower level of parental education was associated with a higher prevalence of excessive
body weight among the children’s surveyed group [57].

The associations between sociodemographic factors and parents’ level of nutritional
knowledge are also the subject of numerous studies. In the analysis of Jarosz (2016), a sig-
nificant relation was noted between the respondents’ declared education and the assessed
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level of nutritional knowledge [25]. The indicative above-mentioned statistically significant
relationship (p = 0.028) was also highlighted in a study conducted by Mushonga et al. (2017)
in the area of Zimbabwe among 241 preschool children’s parents [55]. Furthermore, a study
which was carried out by Bissinger (2020) among 126 women showed that as the educa-
tional level of the surveyed units increased, their nutritional knowledge increased [58].
Nevertheless, the afore-cited analysis did not reveal any influence from demographic
factors on the respondents’ state of knowledge. The same results were registered in the
case of our own study, which allows us to conclude that education to the greatest degree
determines the respondents’ level of knowledge about the children’s nutrition.

The outcomes of our own examination and the results of the other authors’ analyses
compared with them confirm that excessive body weight is a highly prevalent problem
among preschool children. Furthermore, this point is intently linked to parents’ knowledge
and eating behaviour. Nonetheless, our own analyses lead to a partial confirmation of the
research hypothesis that was established at the outset and states that parents’ insufficient
level of knowledge and their inappropriate eating behaviour have a significant impact on
the prevalence of overweight and obesity among preschool children.

Strengths and Limitations of the Study

The results obtained in this study can contribute to the development of actions that
are taken by professionals in the area of public health, designed to increase nutritional
knowledge and change the nutritional behaviour of families. Furthermore, according to our
knowledge, this is the first study that more broadly defines the association of nutritional
knowledge, dietary behaviour, diet quality and parents’ nutritional status with the risk
of nutritional abnormalities among preschool children. The authors’ index of nutritional
knowledge was created for this study, adapted for a self-administered questionnaire and
provides the groundwork for describing the original methodology. Furthermore, the par-
ents’ eating behaviour was assessed in two ways through separately considering the quality
of the respondents’ diet (using the DQI) and their eating behaviour (e.g., the regularity of
meals eaten during the day). In addition, the influence of sociodemographic factors on the
above-mentioned variables was also taken into account. It should be emphasised that this
is a pilot study carried out in one voivodship in Poland. Therefore, it is not possible to take
the results of this survey as general fallout of the entire population of Poland as well as
other countries inter alia because of cultural and economic differences. In addition, due to
the pilot character of the study, it was examined and checked in a general way whether the
relationships identified in the title of the article exist. This undoubtedly entails additional
limitations, inter alia not taking into account the dietary practices of parents for their
children (including the time spent on meal preparation) and the eating habits of minors.
The state of knowledge in the field of this issue could be further developed by research
focused on the extent to which children are fed by family members other than their parents
including those living in the household with them (for instance, grandparents). In addition,
our own research concentrated mainly on the matter related to the consumption frequency
of specific food groups by parents, while it was not connected with the quantity of items
consumed by caregivers. This is also a crucial aspect in the development of excessive body
weight and can be adopted by children. Furthermore, the study could be extended to
include additional socioeconomic factors that may influence the prevalence of excessive
body weight among preschool children such as, for instance, parents’ income (material
situation) and marital status or the nature of the carers’ work. However, the lack of refer-
ence for the indicated elements and relationships is justified by the fact that the developed
questionnaire was intended to be dedicated as much as possible to the selected group of
respondents (parents of preschool children). Therefore, the questionnaire was prepared
in such a way that the time needed to complete it oscillated by approximately 10 min. It
was taken into account that a longer time spent on filling in the form could lead to the
fatigue of the respondent and thus a lower quality of the obtained results. This is confirmed
by researchers cited by Sharma (2022) [59]. The obtained results of our own study can
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be considered as a basis for further investigation into the problem, especially taking into
account the paradoxical relationship that better nutritional knowledge among parents did
not result in a reduction in the prevalence of excessive body weight among children.

Notwithstanding, the study provides valuable information about the association of
parental knowledge and dietary behaviour with the prevalence of overweight and obesity
among preschool children. Further studies covering other regions of Poland as well as
other countries are needed to obtain more reliable results in this field. The present article
pays attention to the increasing problem of excessive body weight in recent years. Disease
entities such as overweight and obesity are particularly dangerous for children who, due
to their own state of psychophysical development, are unable to diagnose and analyse
harmful factors in terms of nutrition. Accordingly, reducing the risk of the above-mentioned
diseases is a challenge not only for parents but also for dieticians, nutrition specialists and
nutrition educators. The issue of excessive body weight can certainly not be underestimated
because increasing levels of consumption thoroughly promote nutritional disorders whose
consequences can be serious for health and even life.

5. Conclusions

On the basis of the conducted study, it was concluded that parental knowledge and
dietary behaviour are related to the phenomenon of excessive body weight among children.
The recorded increase in the incidence of overweight and obesity among minors whose
parents exhibit a higher level of nutritional knowledge leads to the assumption that there
are some discrepancies between the practical and theoretical approaches to this issue.
Caregivers should pay particular attention to the regularity of the meals consumed by them
in as much as the indicated eating behaviour is the most likely to be adopted by children.
Indeed, it has been confirmed that abnormalities in this area imply the development of
excessive body weight among preschool girls and boys. There is a further necessity to
educate parents about nutrition as they play a significant role in moulding the nutritional
status of minors. The elimination of dietary malformations from the earliest years of life
can contribute to maintaining health in both the present and the future.

The conducted research encourages increased interest in the issue of overweight and
obesity among preschool children, particularly in the field of dietetics and nutrition science.
It becomes important to extend the analysis to other additional factors that also have a
crucial impact on the increased risk of developing excessive body weight. The current
situation, associated with an intensive growth in the incidence of overweight and obesity
among the youngest members of society especially, poses new challenges in the presented
research fields, making it necessary to develop innovative methods and approaches for
prevention and therapy.
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