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Summary

Background. Excess body mass is an alarming issue among children today. The goal of the study was to
evaluate the nutritional status of young primary-aged school children in Poland.

Material and methods. The study included children (n=908) between 6 and 10 years of age attending
elementary schools in urban and rural areas of Poland. An original questionnaire was used as the
research tool in the study, which parents of the children completed. The questionnaire contained 40
questions divided into 4 parts (basic anthropometric data and family information, dietary habits, level
of physical activity and level of parents’ knowledge about principles of nutrition). Nutritional status
was defined by BMI values based on standardized BMI charts recommended by WHO.

Results. The study found that 74.7% of children had a normal or ideal body mass and 17.1% had excess
body weight (overweight and obesity). Obesity was found in 6.8% of children and overweight in 10.3%.
The study didn’t reveal any significant differences in the prevalence of obesity among boys versus girls;
however, overweight was found to be significantly higher among boys compared with girls (p<0.05).
Children’s nutritional status was similar regardless of where they lived.

Conclusions. Prevalence of eating disorders among children is at a significant level. Obesity was found
to be the most uncommon eating disorder in this study group, as opposed to overweight, which was the
most common. However, because the study was based on a self-reporting questionnaire, there may be
issues of accuracy, reliability and compliance, especially in case of weight disorders.
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Streszczenie

Wprowadzenie. Wystepowanie nadmiernej masy ciata jest obecnie niepokojgcym problemem wsréd
dzieci. Celem pracy jest ocena stanu odzywienia wsréd polskich dzieci uczeszczajacych do szkét pod-
stawowych.

Material i metody. Uczestnikami badania byty dzieci w wieku 6-10 lat (n=908), uczeszczajace do szkét
podstawowych w Polsce, zamieszkujace zaréwno miejskie jak i wiejskie tereny. Narzedziem badaw-
czym byt autorski kwestionariusz ankiety, ktéry wypetniany byt przez rodzicéw uczniéw. Ankieta
zawierata 40 pytan i byta podzielona na 4 czesci (podstawowe dane antropometryczne dziecka i in-
formacje o rodzinie, zwyczaje Zywieniowe, poziom aktywno$ci fizycznej oraz wiedza rodzicéw na te-
mat prawidlowych zasad odzywiania sie¢). Stan odzywienia okres$lany byt za pomoca wskaznika BMI
u dzieci z zastosowaniem odpowiednich dla ptci i wieku siatek centylowych opracowanych przez WHO.
Wyniki. Prawidlowa masa ciata charakteryzowata 74,7% badanych dzieci. Nadmiar masy ciata (nad-
waga i otytos¢) wystepowat u 17,1%, z czego otytych byto 6,8% dzieci, nadwage posiadato 10,3% ba-
danych. W badaniu nie wykazano r6znic miedzypiciowych w zakresie czesto$ci wystepowania oty-
tosci, jednak w zakresie czesto$ci wystepowania nadwagi wykazano statystycznie istotng przewaga
wystepowania wsrod chtopcéow (p<0,05). Stan odzywienia dzieci byt podobny niezaleznie od miejsca
zamieszkania.

WhiosKi. Czestos¢ wystepowania zaburzen odzywiania wéréd dzieci jest na znaczacym poziomie. Jed-
nocze$nie otyto$¢ byta najrzadziej stwierdzanym zaburzeniem masy ciata u dzieci, w przeciwienstwie
do nadwagi, ktéra rozpoznawano w badanej grupie najczesciej. Ze wzgledu na charakter badania po-
legajacy na samoocenie autorzy wskazuja, iz otrzymane dane moga sie nieco rézni¢, szczeg6lnie w za-
kresie zaburzen masy ciata.

Stowa kluczowe: nadwaga, zaburzenia odzywienia, otyto$¢, dzieci
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Introduction

Eating disorders are one of the most serious public health challenges of the 21st century. Since 1975, the
prevalence of obesity has nearly tripled worldwide. The increasing rise in overweight and obesity among
children is a particularly alarming trend in developed countries. Obesity has serious medical, social and
economic consequences. Hence, it is also called “21°* century epidemic” or a disease of civilization [1]. The vast
majority of obesity and overweight cases involve obesity, which can be attributed to environmental factors such
as improper dietary habits and sedentary lifestyles, resulting in an excess of energy consumption. Nowadays,
despite the increasing popularity of healthy lifestyles, there is still a strong trend towards unhealthy behaviors
among children [2,3]. Health problems that begin in childhood intensify with age. Obese children are likely to be
obese in adulthood and develop serious health problems early. A permanent positive energy balance promotes
the accumulation of visceral fat. It alters many metabolic pathways and leads to the predominance of anabolic
ones which disturb homeostasis and lead to metabolic disorders. Many chronic clinical conditions characteristic
in adults now begin more commonly in children. These include central adiposity, hypertension, dyslipidemia,
prediabetes and type 2 diabetes, and a combination of these lead to metabolic syndrome (MetS). Obesity is
an essential component of MetS [4]. Over the last several years, MetS has been increasing among children. Its
occurrence is difficult to estimate because of MetS diagnostic criteria that is not clearly defined. According
to a review by Friend et al., the median prevalence of MetS in the entire population of children was 3.3%;
however, in overweight children, MetS was present in approximately 12%. Moreover, among obese children,
approximately 1/3 of them were MetS burdened [5]. Usually, the reduction of fat mass leads to improved values
of all components of MetS. But in practice, obesity is difficult to treat at all ages. It is a chronic condition that
requires multidisciplinary treatment interventions.

The evaluation of nutritional status is complex as it includes several factors, which can be divided into
external factors such as food safety and cultural and socioeconomic effects, and internal ones like age, sex,
nutritional habits, physical activity and comorbidities. The mnemonic “ABCDE” can be helpful to holistically
assess the nutritional status of an individual. The letters stand for:

A - Anthropometric method,

B - Biochemical method,

C - Clinical method,

D - Demographic method,

E - Environmental and Social factors method [6].

In clinical practice, as well as in population studies, the “A” method is most popular in more easily and readily
evaluating nutritional status. Human body measurements (weight and height) are commonly used to calculate
body mass index (BMI). According to recommendations from the World Health Organization (WHO), overweight
in adults is diagnosed when BMI is between 25 and 29.9 kg/m?. Obesity is defined as follows:

— Class I obesity = BMI between 30 and 34.9 kg/m?,
— Class Il obesity = BMI between 35 and 39.9 kg/m?'
— Class Il obesity = BMI over 40 kg/m?, also known as severe obesity [7].

Among children, the BMI index is also used but its value is set based on standardized BMI growth charts
based on age and sex. There are fewer definitions of overweight and obesity in children and adolescents. The
most popular are those developed by WHO in 2007 for children 5-19 years old. According to its definition,
BMI values at or above 2 standard deviations of the WHO growth standard median (corresponds to the 95%
percentile) in growth charts are categorized as obese. Overweight is defined as a BMI >1 standard deviation
above the WHO growth standard median (corresponds to BMIs between 85"-95% percentile) for children and
teens of the same age and sex. The range between the 5" to 85" percentile defines normal weight. Children
having a BMI under 2 standard deviations (under 5% percentile) are underweight [8]. The other definitions for
nutritional state assessment in children are created by the US Centers for Disease Control and Prevention (CDC)
and International Obesity Task Force (IOTF) [9,10]. Their criteria are shown in Figure 1.
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Children 2-19 years of age:

— obesity: BMI > 95™ percentile

- overweight: BMI 85™ - 95" percentile

— proper body mass: BMI: 5" - 85"
percentile

- underweight: BMI < 5™ percentile

For children 0-2
years of age, the
CDC recommends
to use modified
version of WHO
criteria

Children 2-18 years of age:

- international cut points by age and sex

— cut points correspond to an adult BMI
criteria:

- overweight > 25 kg/m’

- obesity > 30 kg/m*

Figure 1. Obesity and overweight criteria defined by the US Centers for Disease Control and Prevention (CDC) and
International Obesity Task Force (IOTF) [9,10]

In Poland, referential BMI growth charts are based on a large nationwide OLAF study conducted in 2007-
2009 among children 7-12 years of age. They are recommended for use in clinical practice to assess nutritional
status [11].

The main goal of the study was to evaluate the prevalence of body mass disorders among children 6-10 years
of age attending select primary schools in Poland.

Material and methods

This study included 908 children, 6 to 10 years of age, attending elementary schools in select urban and
rural areas in Poland. The study took place after obtaining consent to participate by the headmasters of the
schools. The researchers planned to distribute questionnaires to 5 schools in every Polish region; however,
they didn’t get consent from all the headmasters of the schools. Finally, questionnaires were given to 2 primary
schools in every Polish region except Silesian where questionnaires were distributed to 8 schools. A total of 38
schools took part in the study. The lowest number of students attending the schools was 150. The study tool was
a questionnaire completed by one of the parents of the children. The questionnaire’s main content was based on
reference information about principles of nutrition published in the Nutrition Standards for Polish Population
(edition: 2017) developed by the Food and Nutrition Institute [12].

The survey was originally created by the authors of this study. It mainly contained 40 one-choice questions
and was thematically divided into 4 groups. The researchers’ intention was to formulate the questionnaire
in accordance to the ABCDE method and to include more holistic information in assessing nutritional status.
The first part of the questionnaire included basic self-reported anthropometric data (weight, height) and
sociodemographic information about the family. The second part was the main part, which was geared towards
obtaining information about dietary habits. The third section focused on level of physical activity among
children and their parents, while the last part of the study was dedicated to the parents of children and contained
questions about principles and rules of proper nutrition. The questionnaires were completed by parents during
school meetings or at home with instruction from the researchers. Participation in the study was voluntary and
anonymous. Between September 2018 and March 2019, the researchers distributed 5,000 questionnaires and
the response rate was 20.2% (getting back 1,010 questionnaires). The analysis only included questionnaires
that had the first part completed and as such, this paper contains data from the first part of the survey.

BMI values were calculated based on self-reported weight and height of the children. To define nutritional
status, standardized BMI sex and age growth charts based on WHO recommendations for children 5-19 years of
age were used [8].
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Ethics

The Ethics Committee of the Medical University of Silesia in Katowice issued approval (No. KNW/0022/
KB1/94/1/18/19) to conduct the research. The study was conducted according to the principles in the Declaration
of Helsinki. Participation in the study was voluntary and anonymous. The participants and their legal guardians
provided assent and written informed consent to participate in this study.

Statistics

Data were analyzed using IBM SPSS Statistics version 25. Comparative analyses were performed using
the parametric Student t-test for independent samples as well as the nonparametric Mann-Whitney U and
Kruskal-Wallis tests. Correlation analysis was performed using the Pearson correlation (r) and Spearman’s
correlation (rho). A value of p<0.05 was taken to be statistically significant.
Results
Research group

The research group included 908 children with approximately an equal number of boys and girls (470 girls;
51.76% and 438 boys; 48.24%). The largest group of children was 8 years old among both boys and girls. Detailed
age characteristics of the group is presented in Table 1. The places where children taking part in the study lived

include rural areas, town (up to 100,000 residents) or city (over 100,000 in population) (Figure 2).

Table 1. Age of the participants

Age (years) Number of Girls Number of Boys
6 9 4
7 104 85
8 130 120
9 128 119
10 99 110
Total 470 438

50%

14%

= rural areas ®=town = city

Figure 2. Place of residence of the participants
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Nutritional status

Results show that three quarters of the children (74.7%) had ideal body mass. Nearly one fifth of the children
(17.1%) was recognized to have excess body weight (overweight and obesity), with obesity present among 6.8%
of all children and overweight among 10.3%. Among all participants, 8.2% were underweight (Figure 3).

6.8%

10.3%

74.7%

= underweight proper body mass overweight = obesity

Figure 3. Nutritional status of the participants

Among girls, three quarters were characterized to have normal body mass (76.1%); however, overweight
and obesity was found in 7.5% and 7.0%, respectively of the girls. A relative high rate (9.4%) of underweight
was found among the girls in the study. In the boys group, overweight and obesity was found to be 13.3% and
6.6%, respectively (Table 2). Obesity wasn’t more characteristic to any one of the boys or girls groups. However,
overweight was found to be significantly higher among boys compared with girls (p<0.05).

Table 2. Age and sex specific nutritional status of the participants

Underweight Normal Body Mass Overweight Obesity

n % n % n % n %
Girls 44 9.4 357 76.1 35 7.5 33 7.0
Boys 30 6.9 320 73.2 58 13.3 29 6.6

The problem of obesity was greatest among 9-year-old girls (9.4%) and among 7-year-old boys (8.3%). The
smallest percentage of obesity was found in 8-year-old girls and none of the 6-year-old children were obese. In
any group, the percentage of obesity was not above 10%.

Beyond 6 years of age, for every age group, overweight was more prevalent among boys than girls. The highest
prevalence of overweight was found in boys 8 years of age — nearly 15% (14.2%) were overweight. This means
that one in seven boys is overweight in this group. Moreover, among the group of boys between the ages of 7 and
8, one fifth of each age group struggled with overweight and obesity (21.4% and 21.7%, respectively). Among
girls, overweight was most characteristic for 6- (25%) and 7-year-old girls (9.6%).

The largest number of children with normal body mass was found among girls 8 years of age. Study data
indicated that 87.1% of 8-year-old girls had normal body mass. Among boys, all 6-year-old had normal body
mass. In contrast, less than 70% (67.9%) of boys and 72.1% of girls 7 years of age had ideal body mass.

Underweight was mostly recognized among 7- and 10-year-old girls (9.6% and 10.1%, respectively). Among
boys, malnutrition was most characteristic in the 7-years-old group with the 10.7% of being underweight. Only
2.3% of 9-year-old girls were found to be underweight and none of the 6-year-old boys were malnourished. The
data on the nutritional status of girls and boys are presented in Tables 3 and 4, respectively.
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Table 3. Age distribution of the nutritional status of the girls in the study

Age Underweight (%) | Normal Body Mass (%) | Overweight (%) | Obesity (%)
Girls
6 0 75 25 0
7 9.6 72.1 9.6 8.7
8 4.6 87.1 3.8 4.6
9 2.3 80.4 7.8 9.4
10 10.1 75.8 8.1 6.1
Table 4. Age distribution of the nutritional status of boys in the study
Age Underweight (%) | Normal Body Mass (%) | Overweight (%) | Obesity (%)
Boys
6 0 100 0 0
7 10.7 679 13.1 8.3
8 5.8 72.5 14.2 7.5
9 5.9 76.5 11.8 5.9
10 6.4 74.5 11.8 7.5

Study data indicate the median standard BMI for girls (16.41 kg/m?) is statistically significantly lower than
boys’ median BMI values (17.2 kg/m?; p=0.001) (Table 5).

Table 5. Mean values, standard deviations and statistical significance of BMI based on sex

Girls Boys . 95% CI
M SD M SD 8 LL UL Cohen’s d
BMI 16.41 2.93 17.2 3.34 -3.75 0.001 -1.19 -0.37 0.25

According to the results, children had similar nutritional status regardless of where they lived (city, town,
rural). A correlation between body mass and place of residence was not found (p=0.334) (Table 6).

Table 6. Median values, standard deviations and statistical significance of BMI based on place of residence

Rural Areas Town City
H D E?
M SD M SD M SD
BMI 16.67 2.76 17.11 3.07 16.78 3.44 2.19 0.334 0.01
Discussion

One of the most important aspects of pediatric medical care is monitoring and assessing growth. This study

examined a vital issue concerning the nutritional status of children. Primary school-aged children are at a stage
of intensive physical and mental growth, necessitating a well-balanced diet. Eating disorders like overweight
and obesity are typically a result of an unhealthy lifestyle. Different behavioral factors like sedentary lifestyle
and bad dietary habits promote weight gain at every age. This is particularly important for children as there is
evidence that children learn the most about forming proper dietary habits and a healthy lifestyle up until the age
of 10. The psychological aspect of eating disorders should also not be ignored. While there are not a lot of studies
on the psychology of eating, there is evidence that children with obesity are more likely to experience rejection
and teasing from their peers. As such, overweight and obesity in children are also linked with a higher risk of
psychosocial and emotional problems [13,14].

This study provides a source of reliable data about the nutritional status of nearly 1,000 Polish primary
school students 6-10 years of age. The WHO emphasizes the impact of eating disorders and the importance
of healthy behaviors. It leads many efforts through its Health in All Policies (HiAP) approach to improve the
population’s diet. It also regularly monitors healthy behaviors among children. For example, the European
Childhood Obesity Surveillance Initiative (COSI) Study was conducted on behalf of the WHO. The COSI study
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involves the assessment of nutritional status, dietary habits and physical activity trends in 300,000 children
across the WHO European Region. It has measured trends in overweight and obesity among primary school
children 7-9 years of age and over 10 years. According to the fourth round report of the study for 2015-2016, the
prevalence of overweight and obesity in Europe was 29% for boys and 27% for girls (the average value across
the countries). Obesity was reported in 13% of European boys and 9% of girls. The fourth round of COSI also
marked the first time that Poland participated in the study. The sample group included about 5,000 children 8
years of age who attended randomly selected primary schools. The data showed the prevalence of overweight
and obesity in children slightly exceeding the middle range. In Poland, the problem of obesity affects 14% boys
and 10% girls. The percentage of overweight children (including obesity) reaches 32% among boys and 29%
among girls. Although our study involved a smaller sample group than the COSI study, our data indicate a lower
prevalence of obesity in the studied population. The age distribution of obesity in the COSI study is in line with
our results. In both studies, boys struggled with overweight and obesity more often. Compared with other
countries, the highest prevalence of obesity was noticed in the Mediterranean countries (Cyprus, Spain, Greece,
Malta, and Italy), and the lowest values in central Asian countries (Tajikistan, Kyrgyzstan) and Scandinavian
European countries [15]. In a 2017-2018 study by Fryar et al. conducted in the United States among children and
adolescents between the ages of 2 and 19 years, the prevalence of obesity was 19.3%, affecting about 14.4 million
children and adolescents, with 6.1% suffering from severe obesity and another 16.1% being overweight. About
one in five children 6 to 11 years was obese [16].

In Poland, studies on the prevalence of overweight and obesity among children and adolescents have been
conducted for years but few have examined the issue at a nationwide level, particularly among early primary
school-aged children. In 2005, Malecka-Tendera et al. conducted a study according to the protocol of the European
Childhood Obesity Group. It estimate the prevalence of overweight and obesity among children 7-9 years of
age attending primary schools in Poland. The sample group included 2,916 children. The results showed that
overweight (and obesity) was found in 15.4% of children (15.8% girls and 15.0% boys). Obesity was present
among only 3.6% of the children studied. The study also revealed a decreasing trend of obesity and overweight
prevalence throughout age classes. These results are rather different from those obtained in our study, with the
percentage of obese children (both boys and girls) in our study being higher. Nonetheless, while the prevalence
of overweight is similar, the long period of time between the cited study and our own (2005 vs. 2021) should be
taken into consideration. Moreover, the study by Matecka-Tendera and our study used different standards for
obesity and overweight estimation (International Obesity Task Force vs. WHO recommendations, respectively),
which may impactthe results [17].In 2010, another interesting study was published thatassessed the occurrence
of overweight and obesity among nearly 8,000 Polish adolescents 13-15 years of age. The study results were
based on IOTF and national reference standards (the cut-off value for obesity was the 97* percentile and for
overweight, the 90" percentile). The data were compared to data collected in 1995. According to the results,
overweight and obesity occurred at alevel of 12.5% and 1.9%, respectively. A statistically significant correlation
was not found between the percentage of overweight and obese children and children’s place of residence. The
study also revealed a 2% increase in the prevalence of overweight and obesity in 2005 compared to 1995 [18].
However, a study by Brzezinski et al. did not confirm this trend. According to the study, there was no upward
trend in the prevalence of overweight and obesity among children in an 18-year-long observation period.
However, an age-related increase in the prevalence of excess body mass was observed in all age categories of
boys and prepubescent girls (p<0.05) [19].

In 2016, Kutaga et al. published an extensive, randomized Polish study on the assessment of the nutritional
status of children 7-18 years of age. The study included about 17,000 children attending school in all regions of
Poland. Three standardized childhood obesity definitions (CDC, IOTF, and WHO recommendations) were used
in the study. The results showed that excess weight among children 7-12 years of age was in the range of 21.7-
30.4% for boys and 18.4-23.2% for girls, depending on the obesity standards used. The prevalence of obesity
among this age group of children was in the range of 5.5-13.1% for boys and 3.6-6.4% for girls. However, the
prevalence of overweight and obesity among adolescents was lower than in the younger group, ranging from
14.6 to 19.4% for boys and from 10.3 to 13.0% for girls. This was similar in the case of obesity. The prevalence
of obesity among adolescents was in the range of 3.4-5.0% and 2.0-2.6% for boys and girls, respectively [20].
Overall, there was a higher prevalence of obesity and overweight than in our study. Our sample group included
children up to 10 years of age, whereas Kutaga’s study group included slightly older children between 7 and 12
years of age. Additionally, our study did not show any sex-based difference in obesity prevalence in contrast to
the Kulaga study.

One of the newest nationwide Polish studies, ‘Health and Lifestyle among Polish Pupils’, was conducted under
the National Health Program (NHP) in 2019. It aimed to assess and compare healthy behaviors among children
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between 8 and 13 years of age. According to the study, overweight and obesity were reported among one third of
both 8- and 13-year-olds. Among 8-year-olds, overweight was found in nearly one fifth of boys and girls. Obesity
was recognized in 16.6% of boys and approximately 10% of girls. Among 13-year-olds, obesity was less frequent
and affected nearly 10% of boys and 6% of girls. Importantly, the study also collected basic anthropometric
data. As evidenced by this data, one quarter of children 8 years of age and about one fifth of children 13 years of
age had a waist circumference value at or above the 90" percentile on relevant age and sex charts. These results
confirm the fact young children exhibit symptoms of metabolic syndrome that should not be ignored [21].

A reliable source of data on adolescent health is systematically presented in the Health Behaviors in School-
aged Children (HBSC) study, which is a WHO-approved Collaborative Cross-National Survey that is conducted
in most European countries. In Poland, the latest report as part of the study was published in 2018. The results
of that report showed that among more than 5,000 children 11-15 years of age, one-fifth (21.3%) were found
to have excess body mass. Obesity was recognized in nearly 5% of adolescents. Eating disorders were more
characteristic of boys than girls, as revealed in our study as well. When comparing two groups of 13-year-old
children, based on NHP and HBSC, there is a greater prevalence of overweight in the HBSC study than in the NHP
study (23.4% vs. 29.1%, respectively). According to the authors of these studies, the differences may be because
the nutritional stage in the HBSC study was based on self-reported anthropometric data, so the numbers could
be an underestimation [22]. Another large Polish study on the prevalence of overweight and obesity conducted
by Harton et al. involving 14,044 adolescents 13-19 years of age evaluated nutritional status using IOTF criteria
(children up to 18 years of age) and standardized WHO body mass index criteria (students 19 years of age). The
data indicated that excess body mass was observed in nearly 20% respondents, of which 11.6% were overweight
and 6.6% obese. These results are similar to those obtained in our study. Moreover, the Harton et al. study
revealed decreasing prevalence of obesity with age as in other cited studies. The highest prevalence of obesity
was noted among 13-year-old boys. Normal body mass was most common among 16-year-olds and this age
group also had the fewest overweight students [23].

There are also many studies assessing children’s nutritional status that do not cover the entire population.
While they only involve select cities or regions, they still constitute a valuable source of data. In 2018, Glinkowska
et al. published a study that showed a relatively low prevalence of obesity among children 10-19 years of age
living in the Mazovian region. The study tool was an online survey and found that the prevalence of overweight
did not exceed 8%. Moreover, only 0.6% of participants were underweight [24]. In 2015, the authors of this
study performed similar research to assess the nutritional stage and dietary habits of children living in a city
located in the Silesian Voivodeship (Poland). The sample group of 508 children were between the ages of 6 and
13 years. Based on the BMI value (according to WHO standards), obesity was found in nearly one quarter of boys
(23%) and one fifth of girls (18%). Nonetheless, overweight was also present in one fifth of boys and one quarter
of girls. These numbers are much higher than those in our study. This can be due to the local-ness or region
specificity of the study, which may give rise to similar lifestyles [25].

A year later, the same authors expanded the study scope, estimating nutritional status among rural area
children living in the Silesia and Opole region (in the same age range). However, the results were similar as well.
According to the data, obesity and overweight were present in nearly 40% of children. Obesity affected one
quarter (21.20%) of boys and approximately 18% of girls, with 16% of boys and 20% of girls being overweight.
Malnutrition was found in one fifth of children [26]. KoSciej et al. also conducted an interesting study in the Silesia
region. They used a survey distributed to parents of kindergarten children (3-6 years of age) to assess children’s
nutritional status. The survey included a question that allowed parents to estimate the nutritional status of their
children on their own. The results showed that most parents claimed that their children had normal body mass.
Nonetheless, upon performing calculations based on the anthropometric parameters provided by the parents
(weight and height), the study authors determined that the percentage of children with a normal body mass
was only 52%. Overweight and obesity was present in 9% and 6% of boys and 3% and 5% of girls, respectively
[27]. The results related to eating disorders are similar to our data, particularly in the case of boys. However,
because of the different ages of the studied children, a comparative analysis would be unreliable. This study
shows the importance of educating parents about the principles of body mass assessment from the earliest years
of their children’s lives. It is worth noting the vital role of pediatricians and general practitioners in the regular
evaluation of a child’s growth and making sure parents are aware of it. To this end, children’s Medical Record
Books also include special fields to be filled out during preventive care visits starting from the age of 2.

Kwiecien et al. published a study estimating the prevalence of eating disorders in another region of Poland.
The study was conducted in the Lublin Voivodeship and compared nutritional status among school pupils 7
(first grade) and 9 (third grade) years of age. The results showed that normal body mass was noted among 65%
of first-grade children, as well as 87% third graders. Overweight and obesity were recognized in 5% of first-
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grade children and 7% of third-grade children. Importantly, nearly one third of first-graders were underweight,
though this high value may have been due to the different underweight criteria used in the study. Based on
the criteria, all BMI values under the 10th percentile (according to the BMI growth charts) were classified as
underweight [28].

The last aspect of this discussion is about the poor response rate in this study, as only one fifth of parents sent
back the questionnaires. The researchers believe there may be various factors to explain the low compliance.
First, the study took place at schools with a lack of direct contact between parents and the researchers, which
could have made return of the questionnaires more difficult. Moreover, the survey was voluntary. Additionally,
in many cases, teachers handed out the surveys to children who were informed to give it to their parents but
in practice, the researchers believe a large number of children may not have given it to them. This could be
due to the young age of the children. Some parents also felt the survey was relatively difficult and long, which
may have dissuaded some from completing and returning it. What is more, some parents expressed concern
that the questions in the survey were “too private” or personal — for example, authors asked questions about
family structure, level of parents education and number of parents who are financially earning. Due to the
nature of some of these questions, it is possible that parents may not have completed the questionnaire because
of inconvenience or shame. This can also be indirect evidence of poor awareness among some parents of the
importance of nutrition and healthy behaviors. The response rate was very surprising particularly because
some of the authors conducted a similar study in recent years for which the response rate was 62% [25].

This study also has some limitations. The main limitation is that anthropometric data were collected by
interview and through survey, not through assessments. This can alter the results and underestimate eating
disorders in a group. Because of the poor response rate and not having enough participants in the study,
the results cannot be representative of the entire Polish children’s population. However, our results are also
comparable to other studies that had significantly more respondents. Additionally, our study focused on young
children who are a unique group for which there are not many nutritional health studies. We hope to publish
additional results from our study soon, which would include the last parts of the questionnaire including an
overall evaluation of nutritional status. We believe this study has practical value because it serves as a reminder
to general practitioners and pediatricians of the importance of basic anthropometric data measurements,
assessments of nutritional state, as well as analysis of other factors which may determine nutritional status.

Conclusions

According to the results of this study, the prevalence of eating disorders among children is significant. Normal
body mass was found in an average of three quarters of the studied population. Among girls, its percentage
increases up to 90% among 8-year-old girls. Obesity was the rarest eating disorder in the study group compared
with overweight, which was the most common nutritional disorder. A similar percentage of underweight boys
and girls was found. Overall, eating disorders were not more characteristic to any one sex.
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