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Summary 
Background. Nutritional disorders constitute a significant clinical problem in the 21st century. 
The problems of overweight and obesity concern not only adults, but are also increasingly 
affecting developing children.
Material and methods. The study was conducted among parents of children aged 10-13 years. 
Based on the data obtained from questionnaires distributed to the parents, body mass index 
(BMI) and degree of nutrition was determined and the influence of socio-demographic factors 
on the nutritional status of children was analyzed.
Results. This study found that approximately 16% of children aged 10-13 are categorized as 
overweight, and 26% are categorized as obese. Place of residence has a significant effect on the 
BMI of included children, with those living in a country being characterized by a significantly 
lower BMI compared to those living in a town or city (p=0.008). Children whose parents are 
overweight or obese are characterized by a higher BMI compared to children whose parents are 
not overweight or obese (p=0.001).
Conclusions. This study shows that the presence of overweight or obesity in a parent is 
correlated with a higher BMI in their children. In addition, children living in the countryside 
have a significantly lower average BMI compared to children living in a town or city.
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Streszczenie
Wprowadzenie. Zaburzenia stopnia odżywienia stanowią istotny problem kliniczny XXI 
wieku. Problem nadwagi i otyłości dotyczy nie tylko dorosłych, ale także coraz częściej dotyka 
rozwijających się dzieci.
Materiał i metody. Badanie prowadzone było wśród rodziców dzieci w wieku 10-13 lat. Na 
podstawie uzyskanych danych z kwestionariuszy ankiet dla rodziców obliczono wskaźniki 
masy ciała dzieci (ang. body mass index, BMI), określono stopień odżywienia oraz dokonano 
analizy wpływu czynników socjodemograficznych na stopień odżywienia dzieci.
Wyniki. W niniejszym opracowaniu udowodniono, że około 16% dzieci w wieku 10-13 lat 
boryka się z problemem nadwagi, 26% jest otyłych. Miejsce zamieszkania ma istotny wpływ 
na BMI badanych dzieci, przy czym osoby mieszkające na wsi charakteryzują się znacznie 
niższym BMI w porównaniu z mieszkającymi w mieście (p=0,008). Dzieci, których rodzice 
mają nadwagę lub otyłość, charakteryzują się wyższym BMI w porównaniu z dziećmi, których 
rodzice nie mają nadwagi lub otyłości (p=0,001).
Wnioski. Udowodniono, że obecność nadwagi lub otyłości u rodzica jest skorelowana 
z wyższą wartością BMI u jego dzieci. Zaobserwowano również, że dzieci mieszkające na wsi 
charakteryzują się istotnie niższym BMI w porównaniu z dziećmi mieszkającymi w mieście.

Słowa kluczowe: otyłość, niedożywienie, czynniki socjodemograficzne, nadwaga, odżywianie 
dzieci
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Introduction

Overweight and obesity of the modern society, acclaimed as a “21st century epidemic”, constitutes a complex 
health, economic and sociological problem. Nutritional disorders in the form of overweight and obesity more and 
more frequently concern not only adults, but also children and youths [1,2]. The societal perception of obesity 
has evolved over time. Not long ago, obesity was regarded as an indication of good material status and proper 
nutrition and was treated only as a cosmetic problem. Today there is no doubt that the struggle with overweight 
and obesity in children and youth has become one of the biggest challenges in the contemporary world [3]. 

The universal measure of overweight and obesity among adults is the body mass index (BMI), which is the 
quotient of body weight (expressed in kilograms) and the square of the height (expressed in meters). According 
to the World Health Organization (WHO), overweight in adults is diagnosed when the BMI is between 25 and 
29.9 kg/m2. Obesity is defined as follows:

 − Class I obesity = BMI between 30 and 34.9 kg/m2,
 − Class II obesity = BMI between 35 and 39.9 kg/m2, 
 − Class II obesity = BMI over 40 kg/m2, also known as morbid obesity [1-3].

 In the case of children and youths up until the age of 18, due to the significant variation in BMI values in 
different developmental stages, the definition of overweight and obesity is based on percentile values of BMI. 
According to European standards, a child is defined as underweight if their BMI is below the 5th percentile for 
a given population in terms of age and sex, overweight if their BMI is in the range of the 85-95th percentiles, and 
obese if their BMI is above the 95th percentile [1]. Epidemiological research explicitly indicates that nutritional 
disorders are concerning younger and younger patients, both in developed and developing countries [1,2]. It 
is estimated that almost one in every five children living in Europe has an abnormal body weight [4]. Within 
the last thirty years, the number of obese children aged 2-5 and 12-19 years tripled, and quadrupled in the age 
group 6-11 years [5]. The highest frequency of overweight adolescents is found in Greece, where 28.9% of boys 
and 16.4% of girls are overweight or obese. In Italy, nearly 36% of 9 year old children are overweight or obese, 
and in Spain 26.6% of 9-13 year olds are overweight, with almost 4% being obese. Obesity in adolescents is 
much more frequent than obesity in children [4]. Scientific research among children and youths, who have been 
overweight or obese during the developmental period, excessive body weight and resulting health complications 
persists into adulthood in 80% [2]. The most frequent complications of overweight and obesity are metabolic 
disorders (e.g. diabetes and lipid metabolism disorders), increased risk of cardiovascular diseases, diseases 
of the musculoskeletal system, obstructive sleep apnea, bronchial asthma, and increased risk of neoplastic 
diseases [3,6]. The occurrence of overweight and obesity in children and youth is a complex phenomenon, 
which is significantly influenced by environmental, neurological, emotional, physiological, and genetic factors. 
Psychosocial conditionings and lifestyle may also play an important role, for example wealth, parental education, 
place of residence and dietary habits [7]. 

The objective of this study is to evaluate the type and prevalence of nutritional imbalances among selected 
children aged 10-13 and evaluate the potential influence of certain socio-demographic factors on the occurrence 
of overweight and obesity in the analyzed population.

Material and methods

The study was conducted in the years 2018-2019 in a group of parents of children aged 10-13 in selected primary 
schools in the Silesian Province, Poland, after obtaining the acceptance from school headmasters and parents. 
The Bioethical Committee of the Medical University of Silesia in Katowice issued approval (No. KNW/0022/
KB1/94/I/18/19) to conduct this medical research experiment. One thousand paper research questionnaires, 
containing 40 questions, with the option of selection of one or several responses, depending on the question, were 
distributed among eligible parents. The questions concerned anthropometric data, family structure, economic 
conditions, dietary habits and children’s physical activity. The research questionnaire also collected data on the 
consumption frequency of meals by children, of food products and physical activity, which was designed based 
on available food frequency questionnaires (FFQ), prepared by the team of Behavioral Nutrition Conditions, 
Science Committee of Human Nutrition, Polish Academy of Science and from our own observations from the 
available medical literature. The survey questionnaires were filled in by the children’s parents at parent-teacher 
meetings after preliminary instructions were delivered by the authors of the study. In total, 589 questionnaires 
were included in the statistical analysis. Inclusion criteria was surveys returned by parents of children in the 10-
13 age group, with questionnaires from parents of younger and older children excluded. Exclusion criteria were 
any incomplete questionnaires, questionnaires containing ambiguous answers, questionnaires from parents 
of children suffering from chronic diseases (including bronchial asthma, food intolerance, celiac disease, or 
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hormonal disorders such as hypothyroidism and type I diabetes) and parents of children using drugs affecting 
metabolism (e.g. corticosteroids, thyroxine or insulin). The children analyzed comprised 304 girls (51.61%), 
and 285 boys (48.39%). The detailed characteristics of the research group are described in Table 1. Analysis of 
dependency between BMI of a given child and factors such as parental overweight/obesity and family structure 
was carried out. In addition, analysis of relations between a child’s BMI and parental education and average 
income in a given household was carried out. Statistical analyses was conducted using IBM SPSS Statistics 
package, version 25. The package was used to calculate descriptive statistics as well as to conduct numerous 
incidence and comparative analyses using parametric Student’s t test for independent samples and for non-
parametric tests; Mann-Whitney U test and Kruskal-Wallis test. Correlation analysis was conducted using 
Pearson’s r coefficient, and Spearman’s rho. A P-value of 0.05 was adopted as the significance level.

Table 1. Age and sex distribution of the study population
Age group Boys Girls

10 116 116
11 57 83
12 76 70
13 36 35

Total 285 304

Results

Demographic data

Nearly 88% of the respondents came from complete families, i.e. families with two biological parents, 11.66% 
were from single-parent families, and two children were under the care of a foster family. Most interviewed 
parents, 58.57%, had two children, 19.02% had just one child, and approximately 22% were parents of a multi-
child family (defined as a family with three or more children). The average age of mothers participating in the 
study was 39.22±4.78 years (range 28 to 55 years), and average age of fathers was 41.66±5.53 years (range 
27 to 65 years). Parental education level was varied, with most parents having attained secondary education; 
39.39% of mothers and 40.10% of fathers. Higher education prevailed among mothers (42.26%) and secondary 
education among fathers. Table 2 presents a breakdown of educational attainment of study participants. This 
correlates with the general population in Poland, where women often have a higher education level than men. 
Furthermore, the data indicates that 78.3% parents had a normal body weight, however 21.7% were overweight 
or obese.

Table 2. Education of parents
Education Mothers Fathers

Higher 42.26% 26.62%
Secondary 39.39% 40.10%
Vocational 16.27% 31.98%

Lower secondary 1.28% 0%
Primary 0.80% 1.30%

The nutritional status of children

Based on the anthropometric measurements and calculated BMI indexes, the nutritional status of included 
children was defined in accordance with European nomenclature. A child was defined as underweight if their 
BMI was below the 5th percentile for a given population in terms of age and sex, overweight if their BMI was in the 
range of the 85-95th percentiles, and obese if their BMI was over the 95th percentile. Obesity concerned 26.35% 
of children in the study, with a further 16.44% of the population being defined as overweight. Malnutrition 
(defined in this study as BMI below 5th percentile - underweight) was revealed in 21.84% of included children. 
A normal body weight in relation to height and sex was noted in over 35% of children studied. The breakdown 
of nutritional status of the study population is presented in Table 3. We suspect that some girls aged 12-13 may 
have entered puberty, which is directly related to weight gain, sexual development and structural changes in 
the body. For this reason, some of the results in the above-mentioned group of girls regarding overweight and 
obesity may be slightly overestimated. This should be viewed as a limitation of our research results.
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Table 3. Nutritional status of children according to age

Age
Nutritional status

Obesity Overweight Normal weight Malnutrition
10 25.43% 13.79% 49.57% 11.21%
11 29.29% 21.43% 32.86% 16.42%
12 25.34% 16.44% 29.45% 28.77%
13 25.35% 14.08% 29.58% 30.99%

Total 26.35% 16.44% 35.37% 21.84%

BMI of children depending on selected socio-demographic variables

Non-parametric Mann-Whitney U tests were conducted to determine if children aged 10-13 differed from one 
another in terms of BMI depending on if their parents were overweight or obese. In accordance with the results 
presented in Table 4, parental overweight/obesity is a significant factor in the determination of children’s BMI. 
Children whose parents are overweight or obese are characterized by a higher BMI compared to children whose 
parents are not overweight or obese (p=0.001). 

Table 4. Children’s BMI compared with parental overweight/obesity: mean results, standard deviation and significance of 
differences 

Children of overweight or 
obese parents

[n=126]

Children of parents who 
are not overweight or 

obese
[n=454]

Z p r

M SD M SD
BMI 19.78 4.16 17.87 3.15 -4.73 0.001 0.14

It was subsequently revealed that there are significant intersexual differences in the range of BMI observed 
in the analyzed group. The calculations were based on the parametric Student’s t test for independent samples. 
We may conclude, based on the obtained results, that sex is not a factor differentiating BMI in children aged 10-
13 (Table 5) (t=-1.57; p=0.116; Cohen’s d=0.13).

Table 5. Children’s BMI compared with sex: mean results, standard deviation and significance of differences 
Girls

[n=304]
Boys 

[n=285] t p
95% CI Cohen’s

d
M SD M SD LL UL

BMI 18.09 3.33 18.54 3.64 -1.57 0.116 -1.02 0.12 0.13

Subsequent analysis focused on exploring differences in BMI depending on place of residence (country, town 
or city) using the non-parametric Kruskal-Wallis test for calculations. Data presented in Table 6 indicates that 
place of residence has a significant effect on the BMI of included children, with those living in a country being 
characterized by a significantly lower BMI compared to those living in a town or city (p=0.008). 

Table 6. Children’s BMI compared with place of residence: mean results, standard deviation and significance of differences 
Children living in the 

countryside
[n=171]

Children living in 
a town
[n=101]

Children living in 
a city 

[n=309] H p E2

M SD M SD M SD
BMI 17.72 3.25 18.64 3.28 18.56 3.66 9.63 0.008 0.02

The Kruskal-Wallis test was used to analyze if a child’s BMI is dependent on the number of children in the 
family, which revealed that the number of children in a family is not a factor differentiating BMI level in children 
(p=0.636) (Table 7). 
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Table 7. Children’s BMI compared with the number of children in the family: mean results, standard deviation and 
significance of differences

One child in the 
family  

[n=112]

Two children in the 
family  

[n=345]

Three or more 
children in the 

family 
[n=132]

H p E2

M SD M SD M SD
BMI 18.60 3.38 18.23 3.66 18.24 3.09 0.91 0.636 0.01

The non-parametric Mann-Whitney U test was conducted to determine if family structure is a significant 
factor differentiating a child’s BMI. The children staying in foster families were excluded from this analysis 
(n=2). The results indicate that children being under care of two parents do not significantly differ in BMI from 
children coming from one-parent families (p=0.19) (Table 8). 

Table 8. Children’s BMI compared with family structure: mean results, standard deviation and significance of differences 
Children from a two-

parent family 
[n=513]

Children from a single-
parent family 

[n=68] Z p r

M SD M SD
BMI 18.26 3.44 18.69 3.83 -1.31 0.190 -0.05

The non-parametric Kruskal-Wallis test was used to determine if a child’s BMI is dependent on the type of 
work performed by their parents. The results show that the number of people in a family who work professionally, 
is not a factor differentiating BMI in children (p=0.395) (Table 9). 

Table 9. Children’s BMI compared with parental professional working status: mean results, standard deviation and 
significance 

Children from 
a family, in which 

parents do not work 
professionally  

[n=13]

Children from 
a family, in which 
one parent works 

professionally 
[n=129]

Children from 
a family, in which 

both parents work 
professionally 

[n=443]
H p E2

M SD M SD M SD
BMI 16.68 5.08 18.33 3.70 18.33 3.36 1.86 0.395 0.01

Using By Spearman’s rho correlation coefficient it was determined if parental education correlates with BMI 
of children. Calculations were performed separately to investigate potential relations of both the mother’s and 
father’s education with a child’s BMI. The results of the analyses indicate that there is no statistically significant 
relationship between a child’s BMI and parental education (neither mother’s or father’s) (Table 10).

Table 10. Children’s BMI compared with mother’s and father’s education
BMI

Mother’s education
Spearman’s rho -0.01

significance 0.789
n 572

Father’s education
Spearman’s rho -0.04

significance 0.312
n 563

It was also investigated if a child’s BMI is significantly correlated with average household income, which 
revealed there is no statistically significant relationship between household income and BMI of a child (Table 
11). 
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Table 11. Children’s BMI compared with average income per capita in the household
BMI

Average income per capita
Spearman’s rho 0.03

significance 0.608
n 276

Discussion

Childhood nutritional disorders in the form of overweight and obesity are frequently a family trait. It has 
been noted by experts that a child struggling with overweight or obesity problems tends to visit the doctor with 
an overweight or obese mother or father, and often also with overweight or obese siblings. It has been shown 
that the probability of a child having a body weight disorder increases 4-5 times if one parent is obese. Where 
both parents are obese, the risk increases 13-fold [4]. 

 According to Maffeis et al. obesity in the mother is a more influential factor for excess body weight in a child 
than obesity in the father [8]. Lake et al. stated that the average BMI increases with a child’s age [9], and increases 
are highest in cases of children where both parents are obese [10,11]. Mazur et al. pointed out that obesity of one 
or both parents increases the risk of overweight and obesity problems in their offspring 3.33-5.98 times [11]. 
In addition, a large epidemiological study conducted in Poland in the years 2015-2017, “COSI (Childhood Obesity 
Surveillance Initiative) Project”, showed that in a population of children aged 8, who were overweight or obese, 
almost half of their mothers and approximately one third of their fathers also had a problem with excessive body 
weight. This relationship was found to be statistically significant both girls and boys [12]. 

Trzcińska et al. indicated that the abnormal body weight is more likely to occur in children coming from 
a city. The incidence of overweight children from a city exceeded 9%, compared with the incidence of overweight 
children from a rural community which was only 7.5%. Obesity has been observed, however, over twice as often 
in boys living in the country (almost 9%) compared to boys living in urban areas (almost 4%). Normal body 
weight has been found more frequently in girls in an urban community, and overweight and obesity more often 
in girls in a rural community [13]. Rogalska-Niedźwiedź et al. conducted research on four year old children and 
indicated that obesity is diagnosed more frequently in children living in the country [14]. In other available 
studies, results point to a comparable universality of overweight and obese children both living in the country 
and in the city [15-17]. 

Guven et al. reported that obese children, more often that children with normal body weight, have parents 
with only primary education [18]. Falkowska et al. demonstrated in their research that about 12% of children’s 
mothers with normal and excessive body weight had primary education, however 13.1% of girls and 14.3% of 
boys with normal body weight and about 16% of girls and boys with excessive body weight had a father with 
primary education, however these differences did not reach statistical significance. Furthermore, it has been 
shown that approximately 50% of girls and approximately 47% of boys with normal body weight and 50% of 
girls and approximately 44% of boys with excessive body weight had two parents with secondary education, 
however again this was not statistically significant. Having a mother with higher education was noted in 37% 
of girls and 41% of boys with normal body weight and in 37.2% of girls and 45.2% of boys with excessive body 
weight; and having a father with higher education was noted in 30.1% of girls and 38% of boys with normal 
body weight and 33% of girls and 39% of boys with excessive body weight, however all of these differences were 
statistically insignificant [19]. Parizkova in her analyses stated a rarer incidence of the occurrence of overweight 
and obesity in children, whose parents were educated to a higher level [20]. On the other hand, Shrewsbury 
and Wardle indicated that a mother’s education level does not influence the development of childhood obesity 
[21]. In accordance with the report by Olszanecka-Glinianowicz et al. it was shown that there is a higher risk of 
developing obesity in children aged 7-9 living in Silesian Province (Poland) if the father was obese [22]. 

Findings from Rogalska-Niedźwiedź et al. indicated that obesity more often concerns only children [14]. 
Falkowska et al. stated however, that approximately 66% of girls and boys with normal body weight and 
58.4% of girls and 65.2% of boys with excessive body weight have two or fewer siblings. In terms of one-child 
families, 21% of girls and about 23% of boys with normal body weight did not have any siblings and 22.1% of 
girls and 26% of boys with excessive body weight did not have any siblings. Having 3-4 siblings was declared 
by approximately 10% of girls and boys with normal body weight and 12.4% of girls and 8.7% of boys with 
excessive body weight. Interestingly, overweight and obese boys did not have such numerous siblings. However, 
no statistically significant correlations have been found between the number of siblings and nutritional status 
of the analyzed children [19]. 
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Tabak and coworkers indicated that overweight occurred more frequently in youths living in single-parent 
families than in two-parent families (30.2% vs. 19.5%; p=0.049). There was a higher incidence of overweight 
youths observed in families whose structure changed within the first 13 years of the child’s life for example due 
to a parent’s death or divorce, and in fact the risk of becoming overweight in these children was twice that of 
two-parent families. Youths from families whose economic status got worse (due to changes in family structure) 
were twice as likely to become overweight than their peers in families with average or high economic status 
(p=0.057) [23]. 

The formation of children’s eating habits is multifactorial. Leaving aside genetic considerations and diseases 
that cause eating disorders in children, it appears that epigenetic considerations are most important. The role of 
children’s parents and guardians is to educate their offspring regarding principles of rational nutrition, promote 
healthy eating behaviors and physical activity from early childhood. It has been shown that appropriate eating 
habits are formed in infancy and early childhood, which not only influence the child’s development in a given 
period of life, but also influence the development of diet-related diseases into adulthood [24].

Conclusions

Childhood nutritional disorders occurring at school age, both in the form of excessive body weight in relation 
to their age and sex (overweight and obesity), as well as insufficient body weight, or malnutrition, constitute 
significant medical, psychosocial and economic problems in the contemporary world. This study has indicated 
that due to hyperalimentation, over 43% of children struggle with the problem of overweight and obesity (16.44% 
of all examined children were overweight and 26.35% were obese). Interestingly, increased BMI in children is not 
statistically significantly related to factors such as the child’s sex, number of offspring in the family, the family 
structure, number of professionally active people in the family, income per family member or parents’ education. 
It was shown, however, that the presence of overweight or obesity in a parent is correlated with higher BMI in 
their children. It was observed as well that the children living in the country are characterized by a significantly 
lower BMI compared to the children living in a town or in a city. It therefore appears that making parents and 
children aware of the health risks resulting from overweight and obesity as well as malnutrition is essential 
for contemporary society. Only early prevention of nutritional disorders and care about proper development of 
children will guarantee children have a healthy start to adult life.
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