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Abstract

Introduction: The purpose of this paper is to analyze the importance of 
systematic planning and implementation of physical education in the 
first three years of primary school for the development of endurance. The 
importance of physical education “in person” has already been proven 
in Slovenia by the fact that the general physical performance of students 
decreases when they return to school after a long period of distance 
learning. In this paper we analyze the importance of systematic planning 
and implementation of physical education for the development of aerobic 
power. Methods: In this research sample, we included two elementary 
schools that are located in a similar geographic environment (lake, 
mountains, proximity to forests and meadows, proximity and variety of 
safe routes, etc.) but have different ways of planning and implementing 
physical education. The first is the Slovenian elementary school, where 
105 physical education lessons and 5 sports days are systematically 
planned and included in the annual curriculum each year. The second is 
the Austrian elementary school, where there are 105 physical education 
lessons in the first and second grades and 70 physical education lessons 
in the third grade, however they have no sports days in any class and 
there is a loose annual plan for physical education, without preparation 
of individual physical education lessons. The sample consists only of 
healthy students from the two elementary schools at the end of the first 
three years (i.e. 66 third grade students, 33 from Slovenia and 33 from 
Austria). The sample of variables represents a “beep test” for measuring 
aerobic power (Leger and Lampert, 1982). All participating students 
volunteered for the test. The procedure and method of motivation was 
the same for all. Students had to run a distance of 20 meters as many 
times as possible, taking into account the running pace, which increased 
by 0.5 km/h every minute at an initial speed of 8.5 km/h. Results were 
recorded as the sum of all partial distances the student could still run 

The importance of systematic planning  
and implementation of physical education 
in the first three years of elementary school

Saša Arh1, Jera Gregorc2

1OŠ prof. dr. Josipa Plemlja Bled, Bled, Slovenia
2 University of Ljubljana, Faculty of Education, Ljubljana, Slovenia

jera.gregorc@pef.uni-lj.si

https://doi.org/10.26493/978-961-293-167-4.9-16



at the forced pace. Results: Slovenian students completed an average of 
33.4 (SD = 12.9) stages of the test, while Austrian students completed 
an average of 26.7 (SD = 11.8) stages. Analysis of the results shows 
that Slovenian students completed on average almost 7 more stages 
than Austrian students. Boys and girls did not differ among either 
Slovenian or Austrian students. Because of the abnormally distributed 
data, we used the alternative nonparametric Mann Whitney U test to 
detect statistically significant differences between students. Slovenian 
students performed statistically significantly better than Austrian 
students (U = 373.0, p = 0.028). Discussion and conclusions: Based on the 
results, we conclude that systematic planning of the subject of physical 
education, which requires in-depth and systematic planning by the 
teacher, contributes significantly to the development of aerobic power. 
Aerobic power is an indicator of endurance, which is one of the most 
important factors for health. Despite the many indirect influences on the 
development of aerobic power, we believe that the teacher plays a more 
important role in its development than he may realize.

Keywords: endurance, aerobic power, conception and implementation, 
first triad

Introduction
Endurance is a functional ability of a person that enables him or her to per-
form an activity for a long period of time without having to interrupt it due to 
fatigue (Škof, 2010; Retar, 2019). Endurance is usually divided into aerobic and 
anaerobic based on the predominant way the ATP molecule is obtained (Patel, 
2017). Aerobic or cardiovascular endurance is increased in any activity that is 
performed over a long period of time, continuously, and in a cyclic loading pat-
tern, as is typical for swimming, running, cycling, cross-country skiing, etc. 
(Bishop, 2010). The main limiting factor of aerobic endurance is maximal oxy-
gen uptake (Ušaj, 2014), which is measured in laboratories using a special pro-
tocol and while wearing a special mask that allows calculation of oxygen con-
sumption based on gas exchange (Insel, Walton, and Fahey, 2017).

Measuring aerobic endurance in the laboratory is obviously not possible 
in schools because of the large number of students. Therefore, a series of tests 
were developed and the results were compared with the results of the laborato-
ry tests. The compared results indicated which tests should be performed with 
repetitive movements and in what manner in a natural environment to obtain 
the most comparable results. It turned out (Lang et al., 2016) that the “Beep 
Test” is the most reliable and widely used test for measuring aerobic perfor-
mance in recent years, as it is performed in more than 50 countries and is also 
part of the EUROFIT measurement battery. Neville et al. (2021) state that the 
“Beep Test” is the so-called gold standard for measuring aerobic performance 
in schools. The same authors emphasize the ease of use in schools, the impor-
tance of performing the test with several students at the same time, the good 
control of performance, the affordability, the importance of proven compara-
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bility with laboratory results, and the importance of comparison between dif-
ferent age groups, schools, countries, etc.

The “Beep Test” can be found under various names: Incremental Run, 
Multi-stage Fitness Test, Beep Test, Pacer Test, Leger Test, and 20-m Shuttle 
Run Test. They are exactly the same execution, namely that the participant 
runs a distance of 20 m, while the pace of the run is determined by a sound sig-
nal. The frequency of the sound signal increases by half a kilometer per hour 
every minute, starting at 8.5 km/h. If a person is unable to cross the 20-meter 
line after two consecutive tones, the test is over for them and the last distance 
traveled is recorded (Ruiz et al., 2010).

We use the test to determine the level of endurance or individual aero-
bic capacity of each student, which is the starting point for preparing physical 
education classes with the goal of developing endurance. Aerobic endurance is 
one of the functional abilities of a person that is positively related to the cogni-
tive performance of an individual (Howie et al., 2015), so it is very important to 
develop it systematically in schools. There is a trend of decreasing endurance in 
schools (Starc et al., 2020), so experts are already warning of the consequences 
not only for health but also for the decline of cognitive functions.

At schools, there are various options for endurance training (running, 
cycling, in-line skating, swimming, cross-country skiing, hiking, etc.). Endur-
ance training usually takes place outdoors, so geographic location (distance or 
proximity to lakes, mountains, forests, trails, etc.) is an important external fac-
tor in implementation. The next important factor is the curriculum and its im-
plementation, and this is the external factor we focus on in this study. We want 
to investigate the importance of the implementation of Physical Education, the 
annual curriculum, structured preparation and other forms of implementation 
of the Physical Education (school in nature and sports days) in schools for aer-
obic performance in the first three years of primary school.

Methods

A sample of participants
The study sample includes two elementary schools that are located in similar 
geographic settings (lake, mountains, proximity to forests and meadows, prox-
imity and variety of safe trails, etc.) but use different methods for planning and 
implementing physical education as a subject. The first is a Slovenian elemen-
tary school where 105 hours of physical education and 5 sports days are sys-
tematically planned each year and included in the annual curriculum; the sec-
ond is an Austrian elementary school where 105 hours of physical education 
are planned in the first and second grades and 70 hours of physical education 
are planned in the third grade, and no sports days are planned in any grade, 
and again there is a loose annual plan for physical education without prepara-
tion of individual sports lessons. Only healthy students from both elementary 



zd
ra

vj
e 

ot
ro

k 
in

 m
la

do
st

ni
ko

v 
| h

ea
lt

h 
o

f c
hi

ld
re

n 
an

d 
ad

o
le

sc
en

ts
12

schools were included in the further study at the end of the first three years (i.e., 
66 third grade students, 33 from Slovenia and 33 from Austria).

A sample of variables
We included the “beep test” (Leger and Lampert, 1982) in the sample of varia-
bles. The “beep test” is a standardized test for measuring aerobic power. From 
the partial values obtained, the maximum oxygen uptake can be determined 
in the tables for each age.

The organization and process of data collection
All participating students took the test voluntarily. The administration of the 
test and the method of motivation were the same for all students. We adminis-
tered the test at approximately the same time (morning time, April 2022). En-
durance is influenced by many factors that we wanted to mitigate as much as 
possible (daily well-being, prolonged illness, individual participation in endur-
ance activities during leisure time, etc.). Only healthy students were included 
in the sample. By increasing the sample size, we aimed to reduce individual in-
fluences on the outcome. Students were required to run a distance of 20 me-
ters as many times as possible, taking into account the running pace, which in-
creased by 0.5 km/h every minute at an initial speed of 8.5 km/h. Results were 
recorded as the sum of all partial distances the student could still cover at the 
given speed.

Methods of data processing
The data obtained from the “beep test” were processed using the statistical pro-
gram SPSS 21 (Statistical Package for The Social Science). For the comparison 
between Slovenian and Austrian students, due to the abnormally distributed 
data, the alternative nonparametric Mann Whitney U test was used to detect 
statistically significant differences between students. Statistical significance 
was tested at the 5 percent risk level.

Results
The results of our investigation are presented in a table and a figure. In figure 1 
we present a comparison between Slovenian and Austrian students in terms of 
the average sublevel achieved, while the table shows whether the perceived dif-
ferences are statistically significant. 

Figure 1 shows that Austrian students passed an average of 26.7 sublevels 
of the beep test, while Slovenian students passed 33.4 sublevels. Using the Kol-
mogorov-Smirn test, we found that the distribution curves of the results for 
both the Austrian and Slovenian students did not conform to the normal dis-
tribution. Therefore, we used nonparametric tests below to measure the differ-
ences between the groups of students.
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Figure 1: Diagram of differences between Slovenian and Austrian students 
in the sublevels of the beep test. (Source: Author).

Table 1: Ranks and Test Statistics

Beep test Beep test N Mean 
Rank

Sum of 
Ranks Mann-Whitney U Wilcoxon W Sig.

Sublevels 
of beep test

Austia 33 28,3 934,0
373,0 934,0 0,028*Slovenia 33 38,7 1277,0

Total 66

N – number of participants, * p<0.05

Table 1 shows that Slovenian students differ statistically significantly in 
the number of sublevels of the beep test passed (U = 373, p=0.028). The analy-
sis of the results of the comparison schools shows statistically significant differ-
ences in the aerobic performance test. In the following we will try to find the 
reasons for this and make some suggestions.

Discussion 
We have based the study on three foundations, first, the importance of devel-
oping endurance in the first triad of elementary school, second, the importance 
of good curricular starting points (core competencies and a concept-based ap-
proach), and third, the importance of writing precise and structured lesson 
plan documents.

There are many factors that influence endurance, the most common of 
which include obesity (Matejek et al., 2014), one‘s activity level, heredity, bio-
logical basis, and daily form (Škof, 2016; Ušaj, 2003). In addition to physical per-
formance, the effects of endurance affect various cognitive functions that are 
indispensable in the educational system and consequently influence student 
performance. Aerobic exercise improves blood flow to the brain and increases 
the concentration of the neurotrophin BDNF for neuron growth (Pencea et al., 
2001). Neural networks are also associated with solving other cognitive prob-
lems (Singh et al., 2019), which consequently means that students learn new 
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cognitive concepts more easily and quickly. Starc et al. (2020) note that the de-
cline in student endurance after returning to school is due to various inter-
ventions during an outbreak of coronavirus disease, suggesting a resulting de-
cline in cognitive performance and consequently academic success. Resilience 
is thus an important functional skill, and it makes sense to include it in the 
general curriculum of educational systems.

A comparison of educational systems (Gracar, 2015) and especially of cur-
ricular starting points between Austria and Slovenia shows that Austrian start-
ing points are more comprehensive, less specific and more general. In particu-
lar, the analysis of lesson plan documents (Kovač et al., 2011; Jahresplanung, 
2021) of annual training preparations and preparations for individual lessons 
shows that Slovenian annual training preparations for the subject of physical 
education are more structured, more weekly hours are devoted to them, and 
they have additionally defined sports days and school-based character.

The results of our study show that it makes sense to structure curricu-
la better and give teachers fewer choices. Compared to the Austrian children, 
the Slovenian children passed almost 7 more sublevels in the placement test 
(Figure 1). Because of the scatter of the data, we used the nonparametric Mann 
Whitney U test, which showed that the differences were statistically significant 
(Table 1). We adjusted for age and external conditions, selected schools that 
were as similar in size as possible, and attempted to limit any factors that would 
make it financially or organizationally impossible to conduct the exercise.

Conclusions
We found differences between the groups. We believe that the openness and 
less structured nature of the curriculum allows the teacher to work more flex-
ibly for the students and him/herself. On the other hand, we find that greater 
structure can mean more reliable and consistent delivery of endurance activ-
ities.

The limitations of the study lie primarily in the number of students se-
lected and, relatedly, teachers, who may be an important factor in the frequen-
cy and intensity of instruction. By determining 24-hour intensity, we would 
obtain more detailed data on extracurricular activities than by subjectively as-
sessing the frequency and intensity of instruction. By increasing the sample 
size of comparable schools from several countries with different curriculum 
structure and openness, with direct measurement of additional physical activ-
ity, and with different mechanisms for evaluating teachers‘ work, our conclu-
sions would be more reliable.
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Abstract

Introduction: We present the results of the »National Survey on Oral 
Health of Children and Adolescents in Slovenia in 2019«, which 
established for the first time at the national level, the level of oral health 
care among children and adolescents. The aim of our study was to 
assess the state of oral health of children and adolescents and provide 
recommendations for its promotion. We report in more detail the 
results and findings related to oral hygiene and fluoride use. Methods: 
The target population were children and adolescents aged 0–17 years. 
The sample, representative for gender and age, included 3,200 children 
and adolescents (1% of this population in Slovenia). The survey was 
conducted using the EGOHID questionnaire. Data were weighted by 
gender and age. The distributions of proportions between different 
groups (by gender or age) and comparisons were analysed with the chi-
square test and the CCP test to compare proportions between different 
groups. Results: Only 62% of children aged 0–5 regularly brushed their 
teeth (or were assisted by parents). The proportion of children who 
brushed their teeth regularly increased slightly after the age of 5, with 
80% of children brushing their teeth regularly. On average, 20% of 
children/adolescents did not brush their teeth regularly between the 
ages of 6–10 and 11–17. Among adolescents aged 15–17, 91% of girls and 
only 66% of boys regularly brushed their teeth (hi-square test = 17.4, p 
<0.001; p <0.001). After the age of 4, the proportion of children whose 
parents helped clean their teeth decreased sharply, with 81% of 5-year-
olds, 71% of 6-year-olds and 62% of 7-year-olds being helped. Only 30% 
of children before the age of 1 used fluoride-containing toothpaste. 
66% of children/adolescents, aged 3–13, were expected to use fluoride-
containing toothpaste. After the age of 14, the proportion of adolescents 
who did not know if their toothpaste contained fluoride increased, and 
as many as 33% of adolescents stated that they did not use toothpaste that 
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contained fluoride. 47% of parents believed that daily cleaning of teeth 
with fluoride-containing toothpaste was good for the child’s teeth, and 
13% thought that it was harmful. As many as 20% of parents of children 
aged 0–5 believed that fluoride-containing toothpaste was harmful to 
their teeth, compared to 9% of parents of children aged 6–10. Discussion 
and conclusions: Controlled cleaning of teeth with fluoride-containing 
toothpaste at least twice a day is recommended as an effective measure to 
prevent dental and oral diseases. It is recommended that children start 
brushing their teeth as soon as the first tooth erupts into the oral cavity 
and help them until they develop the necessary motor skills. Findings 
and recommendations for improving oral health represent a step towards 
reducing the burden of dental and oral diseases and costs in the (dental) 
health care system.

Keywords: oral health, children, adolescents, oral hygiene, fluorides

Introduction
Oral health is an integral part of general health and has a significant impact 
on the quality of life of the individual and society. Oral health, like other as-
pects of health, is determined by individual, social and physical environment 
(WHO, 2016). With the aim of transforming and modernizing the existing sys-
tem of oral health and dental care indicators, a project group has prepared a 
selection of 40 indicators for monitoring oral health as part of the European 
Global Oral Health Indicators Development (EGOHID) project (Bourgeois et 
al., 2005; Bourgeois and Llondra, 2005; Bourgeois et al., 2008a). 

In Slovenia, we also follow the trend of establishing a system for moni-
toring oral health indicators. In this paper, we focus on the “National Survey 
on Oral Health of Children and Adolescents in Slovenia in 2019”, with which 
we determined for the first time at the national level how parents/guardians of 
children/adolescents, and adolescents take care of (their) oral health, and how 
they assess (their) oral health. The aim of our study was to assess the state of 
oral health of children and adolescents and provide recommendations for pro-
moting oral health. We report in more detail the results and findings related to 
oral hygiene and fluoride use.

Methods
When conducting the study, we followed the recommended international 
methodology for reporting on oral health (Bourgeois et al., 2008a; Bourgeois et 
al., 2008b; WHO, 2013).

Research design
We conducted a survey on the oral health of children and adolescents at the na-
tional level for the first time. It was designed as a cross-sectional epidemiolog-
ical survey of the Health Interview Survey (HIS) type.
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Observers
The target population of the »National Survey on Oral Health of Children and 
Adolescents in Slovenia in 2019« were children and adolescents under the age 
of 18 on February 13, 2019, who lived as members of private households. The 
sample, representative for gender and age, was prepared by the Statistical Office 
of the Republic of Slovenia (SURS) from its databases based on simple random 
sampling. The sampling frame was the Central Population Register of Slovenia. 
The sample included approximately 3,200 children and adolescents, which ac-
counts for 1% of this population in Slovenia.

Research tool
The survey was conducted using the EGOHID questionnaire on the oral health 
of children and adolescents. Questionnaires for children and adolescents dif-
fered from each other according to the requirements and age characteristics of 
the population (0–5 years, 6–10 years, 11–17 years). They contained 33–37 closed 
and/or open-ended questions. We created the online survey questionnaires us-
ing the online tool 1KA (2019). They could only be accessed by using the per-
sonalized password that the invitees received in the notification letter.

Research procedure 
The set of indicators was prepared in accordance with the EGOHID method-
ology (EC, 2004; Bourgeois et al., 2008a). In 2018, we conducted a pilot verifi-
cation of the international methodology for monitoring global oral health in-
dicators in Slovenia (Šket, 2015). In January 2019, the SURS prepared a sample 
of 3,200 children and adolescents. The observation period took place from Feb-
ruary 13 to March 30, 2019. Respondents were sent notification letters by mail 
with the option of completing an anonymous questionnaire online using a per-
sonalized password. We also sent them a reminder by post.

Observed outcomes and explanatory factors
In our study, we examined the frequency of teeth cleaning since the eruption 
of the first tooth. In the analysis, we combined the categories of brushing your 
teeth twice or several times a day and the categories once a day, several times 
a week, once a week and never, since regular teeth brushing means brushing 
your teeth at least twice a day. We were interested in whether parents/guardi-
ans help or have helped children in brushing their teeth. The question was an-
swered by those parents/guardians whose children brush their teeth, or where 
they were assisted. Additionally, we asked whether children/adolescents use 
toothpaste, and if they do, whether it contains fluoride.

Other observed outcomes are presented in more detail in the scientific 
monograph (Artnik et al., 2020).
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The interpretation of the results was based on the number and propor-
tions of people in the selected categories, according to demographic variables 
(gender, age, education of parents/guardians, living environment) or other var-
iables that were determined according to the research needs or for planning 
further measures.

Methods of analysis
The data obtained from the study were weighted by gender and age, consider-
ing one-year age groups. The analysis of sample and population weighted da-
ta was performed in the computer programs IBM SPSS Statistics for Windows, 
version 21.0 (2020) and R program, version 3.6.0 (n. d.).

The distributions of proportions between different groups (by gender or 
age) and comparisons were tested using the chi-square test and the CCP test 
(Column Comparison Proportion test) to compare proportions between dif-
ferent groups. In both cases, we used a 95% confidence interval in order to be 
able to assess the studied situation (Benjamini and Hochberg, 1995; IBM, 2017).

Results
Among the 3,200 selected persons, 3,164 were suitable (these persons could 
be reached at the addresses that were accessible to us). The questionnaire was 
completed by 1,406 parents or adolescents, which represented a response rate 
of 44%, namely in the age group 0–5 years 43% (469 children), in the age group 
6–10 years 46% (465 children) and in the age group 11–17 years 45% (472 ado-
lescents).

Frequency of teeth cleaning 
We found out that only 62% of children aged 0–5 brushed their teeth regularly 
(or their parents helped them). The proportion of children who brushed their 
teeth regularly is the smallest among children under the age of 1; parents regu-
larly brushed the teeth of only 30% of children up to the age of 1. Among chil-
dren aged 1–4 years, the proportion increased to 65% (Figure 1).

The proportion of children who brushed their teeth regularly increased 
slightly after the age of 5, namely 80% of children brushed their teeth regular-
ly. On average, 20% of children/adolescents did not brush their teeth regularly 
between the ages of 6–10 and 11–17.

For children aged 0–10 years who brushed their teeth regularly, we noted 
that the differences in the proportion between boys and girls were not statis-
tically significant. Among adolescents aged 11–17, 86% of girls and 74% of boys 
brushed their teeth regularly; differences in the proportion between genders 
were statistically significant (chi-square test = 9.517, p = 0.002; CCP test, p = 
0.02). The biggest (statistically significant) differences were seen among adoles-
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cents aged 15–17 years, among whom 91% of girls and only 66% of boys regular-
ly brushed their teeth (chi-square test = 17.4, p < 0.001; p < 0.001).

The results showed that the education of the parents had no effect on 
whether children aged 0–5 brushed their teeth more regularly. The propor-
tion of children who brushed their teeth or had their teeth brushed regularly 
and whose parents had at least a higher education increased in the age group of 
children 6–10 years, compared to children aged 0–5 years; these proportion dif-
ferences were statistically significant (chi-square test = 43.855, p < 0.001; CCP 
test, p < 0.001).

In a rural living environment, there was a lower proportion of children/
adolescents who regularly brushed their teeth, compared to children and ado-
lescents from urban or suburban environments. The differences were most no-
ticeable in children aged 0–5 years; 55% of children in rural areas cleaned their 
teeth regularly, 66% in urban areas and 71% in suburban areas.

Parents’ help in brushing their children’s teeth
The results showed that parents of most children (97%) aged 0–4 years helped 
with brushing their teeth (Figure 2). 

This proportion drops sharply after 4 years of age, when parents helped 
81% of 5-year-olds, 71% of 6-year-olds and 62% of 7-year-olds. The sum of the 
yellow and red coloured columns in Figure 2 shows the proportion of children 
in different age groups whose parents did not (anymore) help with brushing 
their teeth. The results showed that parents of 30% of 6-year-olds and 40% of 
7-year-olds no longer helped with brushing their teeth. Parents’ help in brush-
ing their children’s teeth drops sharply between the ages of 7 and 10.

Figure 1: Proportion of children and adolescents who brush their teeth/get 
their teeth brushed regularly (at least twice a day), at different ages.
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Fluoride-containing toothpaste use
In the study we found that among two-year-old children, approximately every 
tenth child does not use (any) toothpaste, but after the age of 3, almost all chil-
dren use it (Figure 3). Further, the analysis showed that only 30% of children 
before the age of 1, used fluoride-containing toothpaste.

Figure 2: Proportion of children/adolescents according to the help 
of parents/guardians in cleaning teeth at different ages.

Figure 3: Proportion of children using (any) toothpaste and proportion of 
children using fluoride-containing toothpaste at different ages.

Children/adolescents aged 3–13 years were most likely to use fluoride-con-
taining toothpaste. 66% of children/adolescents, aged 3–13, were expected to 
use fluoride-containing toothpaste, 18% of children/adolescents indicated that 
they did not use fluoride-containing toothpaste, and 17% of children/adoles-
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cents did not know whether they used fluoride-containing toothpaste. After 
the age of 14, the proportion of adolescents who did not know if their tooth-
paste contains fluoride increased, and as many as 33% of adolescents stated that 
they did not use toothpaste that contains fluoride. 

Among parents who reported that their child used fluoride-containing 
toothpaste, 47% believed that fluoride-containing toothpaste was beneficial for 
the child’s teeth, 41% of parents could not decide whether brushing teeth with 
fluoride toothpaste was beneficial or harmful, and 13% of them believed that 
brushing teeth with fluoride-containing toothpaste was harmful for the child’s 
teeth (Figure 4). 

Among parents with at least a higher education, 56% believed that using 
toothpaste containing fluoride was beneficial for the child’s teeth; compared 
to parents with no more than an upper secondary education, among whom 
only 36% thought so (Figure 4); the differences in proportions were statisti-
cally significant (chi-square test = 32.152, p < 0.001; CCP test, p < 0.001). There 
was a difference between parents with no more than an upper secondary ed-
ucation who believed that fluoride-containing toothpaste was harmful to the 
teeth, depending on the age group of the children. As many as 20% of parents 
of children aged 0–5 years believed that fluoride-containing toothpaste was 
harmful to their teeth, compared to 9% of parents of children aged 6-10 years 
(Figure 4); the difference was statistically significant (chi-square test = 6.690, 
p = 0.035; CCP test, p = 0.031). There were no differences between the propor-
tions of parents of children aged 0–5 and 6–10 years with at least a higher ed-
ucation who believed that fluoride-containing toothpaste was harmful for the 
child’s teeth.

Figure 4: Proportion of parents/guardians in different age groups 
of children/according to education and opinion on the usefulness/
harmfulness of daily cleaning of teeth with fluoride-containing toothpaste.
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Discussion
The findings of our study point to insufficient teeth cleaning, inadequate par-
ents’ help in brushing their children’s teeth, and ignorance of the benefits of us-
ing fluoride toothpaste.

Frequency of teeth cleaning 
The most common method of removing plaque from the tooth surface is brush-
ing with a toothbrush. Systematic review of the relationship between age and 
the beginning of tooth cleaning and the development of caries has not (yet) 
been done, but there are many observational studies that report this (Verrips et 
al., 1994; Hinds and Gregory, 1995; Vanobbergen et al., 2001; Wigen et al., 2018). 

The results of a study conducted in Slovenia in 2018 (Jeriček-Klanšček et 
al., 2019) showed that 70% of young people brush their teeth regularly. There 
were significant differences between genders (girls brushed teeth more often). 
The proportion of those who regularly brushed their teeth was highest among 
17-year-old girls (81%) and lowest among 15-year-old boys (57%). The results of 
our study, carried out in 2019, show similar, even slightly higher proportions of 
young people of both genders who brush their teeth regularly.

Parents’ help in brushing their children’s teeth
Children cannot brush their teeth without help and should be assisted until 
motor and mental functions allow them to adequately brush their teeth alone. 
Since children’s coordination is different, there is no uniformly recommend-
ed age as to when children should be assisted with toothbrushing. However, it 
is recommended to assist with toothbrushing at least until the child is about 6 
or 7 years old (Oral Health Foundation, n. d.; WebMD, 2018; BDA, 2020; CDC, 
2022), as the first permanent teeth erupt at this age.

Fluoride-containing toothpaste use 
It is possible that the data on the fluoride content in toothpaste obtained from 
parents and adolescents (who had the possibility to complete the questionnaire 
themselves) were not reliable and that they did not know whether children/
adolescents were using fluoride-containing toothpaste. The European Acade-
my of Paediatric Dentistry (Toumba et al., 2019) and the American Academy 
of Pediatric Dentistry (AAPD, 2016) recommends brushing teeth with fluoride 
toothpaste at least twice a day. At the same time, we should pay attention to the 
appropriate concentration of fluorides according to the age of the child and the 
amount of toothpaste children use daily when brushing their teeth.

Conclusions
The results of the »National Survey on Oral Health of Children and AdolesC-
cents in Slovenia in 2019« represent a step towards reducing the burden of denr-
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tal and oral diseases and costs in the (dental) health care system. An important 
challenge for the future is continuous monitoring of oral health and the den-
tal health care system in Slovenia with oral health indicators according to in-
ternational recommendations, which will make it easier to plan suitable and ef-
fective programs for improving oral health. We should encourage activities to 
improve oral health and strengthen awareness of the importance of oral health 
in an individual’s life. Oral health is an important part of general health, which 
has been proven to contribute to a better quality of life.
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Abstract

Introduction: Physical activity (PA) has many health benefits for 
children and adolescents and can contribute to adequate body mass, 
increase bone density, prevent as chronic noncommunicable diseases 
and improve cognitive skills. Accelerometers are valid and useful 
devices for assessing the intensity and volume of PA in children and 
adolescents. Therefore, accelerometry has become one of the most 
objective methods to measure PA in children and adolescents. The 
aim of our study was to investigate whether our sample of gymnasts 
achieved the daily recommendations of PA. We hypothesized that there 
would be differences in mean of moderate to vigorous physical activity 
(MVPA) between weekdays and weekends. We also hypothesized that 
our sample would be less sedentary than their peers, which has been 
found in several studies. Methods: Twenty-nine female gymnasts (Salto 
club) participated in our study, from which we obtained 25 useful data. 
The participants were aged between 8 and 16 years (12.26 ± 2.21 years; 
body height 152.08 ± 11.33; body mass 43.74 ± 8.69; BMI 18.70 ± 1.59). 
Participants were measured with an accelerometer (GT3X+, ActiGraph, 
USA) for 10 consecutive days between 3.10.2020 and 12.10.2020 (from 
Saturday to Monday). The variables obtained on the average amount 
and intensity of PA and sedentary time, were used for further analysis. 
Results: By analyzing the obtained results, we found that the participants 
achieved the daily recommendations of amount and intensity of PA 
during the week and at the weekend. On average, they participated in 
MVPA for 205.22 ± 62.19 minutes, which is equivalent to 3.42 ± 1.04 
hours per day. They spent 156.62 ± 42.22 minutes at moderate intensity 
PA, while they spent 30.03 ± 15.35 minutes at vigorous PA. The dependent 
t-test showed that the participants spent statistically significantly more 
time in MVPA during the week than at weekends (t(24) = 6.57; p < 0.001). 
In addition, the sample of gymnasts tended to spend more than 9 hours 
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per day in physical inactivity (sedentariness) during the week days and 
at the weekend, but the analysis did not show statistical significance (p = 
0.07). Discussion and conclusions: The results of the present study show 
that the participants achieved daily recommendations for the amount 
and intensity of PA. In addition, sample of gymnasts tended to spend 
more than 9 hours sedentary, both during the week and at weekends. PA, 
especially gymnastics can help increase the recommended daily amount 
of PA and thus might reduce the consequences of a sedentarism.

Keywords: accelerometer ActiGraph GT3X+, children and adolescents, 
sedentarism

Introduction 
Nowadays, children and adolescents are increasingly inactive due to modern 
lifestyle, that forces them to spend most of the day sedentary. At every turn, 
they use various technologies instead being physically active in their everyday, 
such as school time, homework and, unfortunately, leisure time. Physical activ-
ity (PA) has many health benefits for children and adolescents and can contrib-
ute to adequate body mass, increase bone density, prevent chronic non-com-
municable diseases and improve cognitive skills (Cooper et al., 2015; Duncan et 
al., 2018; Pfitzner et al., 2013). 

WHO guidelines on PA and sedentary behavior (2020) suggest for chil-
dren and adolescents (age 5–17 years) to be at least an average of 60 minutes per 
day of moderate- to vigorous-intensity (MVPA), mostly aerobic physical ac-
tivity. Therefore, PA for children in adolescents should include at least 3 days a 
week as well as activities that strengthen muscles and bones. In addition, WHO 
recommends limiting the amount of time spent sedentary, especially in front 
of screens (e.g. TV, computers, video games etc.). Several studies have report-
ed that most children and adolescents are not sufficiently active and that activ-
ity levels decrease with age in childhood (Chung et al., 2012; Cooper et al., 2015; 
Guthold et al., 2010; Nader et al., 2008). A study that examined PA of European 
children aged 2–11 years concluded that only 2–15 % of girls achieved the min-
imum MVPA recommendation (Konstabel et al., 2014a). Similarly, a study by 
Hallal et al. (2012) and Guthold et al. (2010), conducted on a sample of 13 to 15 
year old youth, found that only 20 % (boys and girls) and 15.4 % (girls), respec-
tively, met the 60-minute MVPA recommendation. Some studies that found 
that more than 95 % of 9-year-old and 82 % and 65 % of 15-year-old adoles-
cents were sufficiently active, respectively, due to the use of age-specific inten-
sity thresholds (Guthold et al., 2010). 

Assessing PA of children and adolescents is key for monitoring their 
health status as well as to determining the effectiveness of exercise interven-
tions (Duncan et al., 2020; Duncan et al., 2018). Within the last decades, re-
searchers have begun to use different methods to assess adequate daily PA. As a 
results, accelerometry has become one of the most objective methods for mea-
suring PA in children and adolescents (Borghese et al., 2017; Duncan et al., 
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2020; Freedson, Pober & Janz, 2005; Toftager et al., 2013). The devices are more 
reliable and valid methods for assessing the frequency, duration and intensi-
ty of PA in children and adolescents (Borghese et al., 2017; Duncan et al., 2020; 
Duncan et al., 2018; Toftager et al., 2013), instead of alternative methods such 
as self-reports (Duncan et al., 2020; Freedson et al., 2005; Huber et al., 2019).

Studies conducted on children and adolescents suggest different wear-
ing duration for the accelerometer: a) at least 3 days (Cooper et al., 2015; Fair-
clough et al., 2012; Konstabel et al., 2014), b) some of them suggest at least 4 
days (Hallal et al., 2012; Nader et al., 2008; Pfitzner, Gorzelniak, Heinrich, von 
Berg, et al., 2013), c) 5 days (Volmut et al., 2021) or even 7 days (Borghese et al., 
2017; Chung, A. E., Cockrell Skinner, A., Steiner, M. J., Perrin, 2012; Fairclough 
et al., 2012; Guthold et al., 2010; Mâsse et al., 2005; McLellan et al., 2020; Nader 
et al., 2008; Pfitzner, Gorzelniak, Heinrich, von Berg, et al., 2013; Riddoch et al., 
2007; Toftager et al., 2013) The duration of wearing the device during the day is 
also important to obtain valid data of PA and sedentary. Most studies conduct-
ed recommended at least 8 hours of valid recording time per day (Cooper et al., 
2015; Konstabel et al., 2014) to avoid loss of data from participants who used 
minimum of 10 hours per day (Borghese et al., 2017; Fairclough et al., 2012; Hal-
lal et al., 2012; McLellan et al., 2020; Pfitzner et al., 2013; Riddoch et al., 2007).

Despite the difference in waking wear time per day and wearing peri-
od (the number of days), some study used calculation only per weekday dur-
ing specific period of the day (before school, during school, after school, early 
evening and evening) (Catellier et al., 2005; Fairclough et al., 2012; Konstabel et 
al., 2014a; McLellan et al., 2020), the other studies compare differences between 
weekday and weekend day (Borghese et al., 2017; Catellier et al., 2005; Kons-
tabel et al., 2014; McLellan et al., 2020; Nader et al., 2008; Pfitzner et al., 2013; 
Toftager et al., 2013; Volmut et al., 2021). 

The aim of our study was to investigate whether our sample of gymnasts 
achieves the daily recommendations of PA. We hypothesized that there would 
be differences in mean of MVPA between weekdays and weekends. We also hy-
pothesized that our sample would be less more active and less sedentary than 
their peers, which has already been found in several studies.

Methods 

Participants
The sample consisted of twenty-nine female gymnasts (Salto Club from the 
coastal region), from whom we obtained 25 useful data. The participants were 
aged between 8 and 16 years (12.26 ± 2.21 years; body height 152.08 ± 11.33; body 
weight 43.74 ± 8.69; BMI 18.70 ± 1.59). Prior to the experiment, we presented the 
study to the coaches and the parents or legal guardians of the participants. The 
parents or legal guardians of all participants gave written informed consent to 
participate in the study. The study was conducted in accordance with the Dec-
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laration of Helsinki and the experiment was approved by the National Medical 
Ethics Committee for Research on Children and Adolescents, obtained 23th of 
January 2018, (approval no: 0120-631/2017/2).

Study design
Participants were instructed by the researchers to wear an accelerometer 
(GT3X+, ActiGraph, USA) concurrently around their waist for 10 consecu-
tive days between 3.10.2020 and 12.10.2020 (from Saturday to Monday). We in-
structed parents and gymnasts to put the device on immediately after waking 
up and asked them to remove the device only for aquatic activities, showering/
bathing and sleeping. After the devices were returned, the data were download-
ed in 30-s epoch lengths using ActiLife (Version 6.13.4; 2009-2015 ActiGraph 
LLC) and saved in raw format as GT3X files. Inclusion criteria for data valida-
tion were based on equal wearing time of participants putting the device on 
soon after waking up and to take off before going to bed. A compliant record-
ing requires at least 10 hours of awake wear time per day, including at least 5 
valid weekdays and at least 2 valid weekend days. 

Statistical analysis
Statistical analysis was conducted with IBM SPSS Statistic 26 (IBM, New 
York, USA). We calculated descriptive statistics (mean value ± standard 
deviation, minimum and maximum value) for all descriptive parameters of 
the participants. The normality of the data distribution was checked with Sha-
piro-Wilk test. Differences between groups were assessed with the dependent-
samples t-test. Hedges g effect sizes (ES) were calculated and interpreted as sug-
gested suggestions by Rhea where: < 0.25 = trivial; 0.25-0.50 = small; 0.51-1.0 = 
moderate and > 1.0 = large (Rhea, 2004). The threshold for statistical signifi-
cance was set at p < 0.05. 

Results 
From twenty-nine participants, we obtained 25 useful data from our sample. 
Descriptive statistic regarding participants are presented in Table 1. 

Table 1: Descriptive statistic of participant̀ s parameters.

Mean SD Min Max
N (25)
Age/years 12.26 2.21 8.11 16.40
BH/cm 152.08 11.33 127.00 171.00

BW/kg 43.74 8.69 24.40 57.00

BMI/kg m-2 18.70 1.59 14.90 22.30

SD–standard deviation; Min–minimum; Max–maximum; BH–body height; BW–body 
weight; BMI–body mass index
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Table 2 presents descriptive statistic on participants̀  physical activity 
phenotypes.

Table 2: Descriptive statistic of PA phenotypes for 7 days.

Mean SD Min Max
N (25)
Sedentary/min 608.14 75.93 480.95 759.17
Light/min 80.74 14.47 53.10 105.00
Moderate/min 156.62 22.40 120.55 207.90
Vigorous/min 30.03 8.17 14.67 50.33
Very V/min 18.57 10.97 5.57 49.98
MVPA/min 205.22 32.79 144.64 278.38
Overall PA/cpm 1316.50 387.39 683.21 2329.84

SD–standard deviation; Min–minimum; Max–maximum; V–vigorous; PA–physical 
activity; MVPA–moderate to vigorous PA

Table 3 summarises the differences between the recommendations on PA 
and sedentary behaviour between weekdays and weekend days. The depend-
ent t-test showed that participants spent statistically significantly more time in 
MVPA during the week than on weekends (p < 0.001; ES = 1.06), but the differ-
ences in sedentary time were not statistically significant (ES = 0.35). 

Table 3: Differences between week and weekends in MVPA and sedentary.

Week Weekends
Outcomes Mean SD Mean SD p ES

N (25)
MVPA/min 217.49 27.59 172.11 52.87 0.000** 1.06
SED/min 613.95 82.57 584.51 84.91 0.065 0.35

SD–standard deviation; ES–effect size (Hedges); MVPA–moderate to vigorous physical 
activity; SED–sedentary; * p < 0.05; ** p < 0.001

Discussion 
The purpose of the present study was to find out whether young gymnasts 
achieve the daily physical activity (PA) recommendation and how long they 
spend in the individual PA phenotype. We hypothesized that there would be 
differences in mean of moderate to vigorous physical activity (MVPA) between 
weekdays and weekends. We also hypothesized that our sample would be less 
sedentary than their peers, which has been found in several studies. 

In addition, there are a few studies conducted on children and adolescents 
that have found differences between weekdays and weekends in MVPA and sed-
entary. According to our analysis, our participants spent an average of 217.49 
minutes in MVPA on weekdays and 172.11 minutes on weekends, which is a sta-
tistically significant difference (p < 0.001). Trost et al. (2000) found significant 
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differences between weekdays and weekend for girls. In the youngest age group, 
girls had significantly greater MVPA scores at weekend. In studies that looked 
at the different phenotypes of PA on weekdays and weekends, gender differences 
were found (McLellan et al., 2020; Pfitzner, Gorzelniak, Heinrich, von Berg, et 
al., 2013). Another survey by Pfitzner et al. (2013) did not detect statistically sig-
nificant differences between weekdays and weekend days in boys and of border-
line significance in girls. Another study have shown that MVPA decreases with 
age on both weekdays and weekend days (Nader et al., 2008). Unfortunately, 
due to the difference in downloaded and processed accelerometer data, we can-
not compare our results with those of other studies that have found differenc-
es between weekdays and weekends. Different methods resulted from the differ-
ent wearing period, ranging from 5 (Volmut et al., 2021) to 7 days (Borghese et 
al., 2017; Evenson et al., 2008; Konstabel et al., 2014; McLellan et al., 2020; Nad-
er et al., 2008; Pfitzner et al., 2013; Toftager et al., 2013) and the varying compli-
ant recording, ranging from at least 2 weekdays and 1 weekend day (Volmut et 
al., 2021), to 3 weekdays and at least 1 weekend day (Konstabel et al., 2014; McLel-
lan et al., 2020), with some studies even recommending 5 weekdays and 2 week-
end days (Nader et al., 2008; Toftager et al., 2013) of at least 10 hours of awake 
wearing time per day (Borghese et al., 2017; Konstabel et al., 2014; McLellan 
et al., 2020). In our study, we used 10 consecutive days of wearing with the re-
quired compliant recording as in the studies by Nader et al. (2008) and Toftager 
et al. (2013) and we used date of at least 10 hours. Second, in methodology, vari-
ous studies refer to different data collection at a sampling rate of 30 Hz (Pfitzner, 
Gorzelniak, Heinrich, von Berg, et al., 2013) as we have used, or even of 80 Hz 
(Borghese et al., 2017; McLellan et al., 2020) and downloaded in different epoha 
lengths from 5-s (McLellan et al., 2020), to 30-s (Evenson et al., 2008; Toftager et 
al., 2013) or even 60-s (Borghese et al., 2017; Konstabel et al., 2014; Pfitzner et al., 
2013; Volmut et al., 2021), which is the most commonly used epoch.

Our sample of gymnasts engage in training activities every day during 
the weekdays and also one day at the weekend (Saturday). Unfortunately, they 
still tend to spend more than 9 hours sedentary. The results regarding seden-
tary time showed no statistically significant differences between weekdays and 
weekend (p = 0.065). To our knowledge, some studies have obtained similar 
results showing that children and adolescents spend about 8 hours sedentary 
(Borghese et al., 2017; McLellan et al., 2020) or even 10 hours (Pfitzner, Gorzel-
niak, Heinrich, von Berg, et al., 2013), which increases with age (Cooper et al., 
2015; Nader et al., 2008; Toftager et al., 2013). A study conducted on children 
and adolescents from different countries around the word found that children 
spend 3 or more hours sedentary, excluding time spent sitting at school and do-
ing homework (Guthold et al., 2010). 

Conclusions
Our findings suggest that gymnasts who are training almost every day (ex-
cept on Sunday) were more physically active and achieve WHO` recommenda-
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tion of PA and were less sedentary during weekdays in comparison with week-
end days. Nevertheless, they sped more than 9 hours in sedentary, which is 
worrying. These observations highlight the importance of gymnastic training, 
which can help increase the recommended daily amount of PA while minimiz-
ing negative consequences of a sedentariness.

References
Borghese, M. M., Tremblay, M. S., LeBlanc, A. G., Leduc, G., Boyer, C., & 

Chaput, J. P. (2017). Comparison of ActiGraph GT3X+ and Actical ac-
celerometer data in 9–11-year-old Canadian children. Journal of Sports 
Sciences, 35(6), 517–524. https://doi.org/10.1080/02640414.2016.1175653

Catellier, D. J., Hannan, P. J., Murray, D. M., Addy, C. L., Conway, T. L., Yang, 
S., & Rice, J. C. (2005). Imputation of Missing Data When MEasuring 
Physical Activity by Accelerometry. NIH Public Access, 37(11 Suppl), S555–
S562.

Chung, A. E., Cockrell Skinner, A., Steiner, M. J., Perrin, E. M. (2012). Phys-
ical Activity and BMI in a Nationally Representative Sample of Chil-
dren and Adolescents. Clin Pediatr (Phila), 51(2), 122–129. https://doi.
org/10.1177/0009922811417291

Cooper, A. R., Goodman, A., Page, A. S., Sherar, L. B., Esliger, D. W., van Slui-
js, E. M. F., Andersen, L. B., Anderssen, S., Cardon, G., Davey, R., Frob-
erg, K., Hallal, P., Janz, K. F., Kordas, K., Kreimler, S., Pate, R. R., Puder, 
J. J., Reilly, J. J., Salmon, J., … Ekelund, U. (2015). Objectively measured 
physical activity and sedentary time in youth: The International chil-
dren’s accelerometry database (ICAD). International Journal of Behav-
ioral Nutrition and Physical Activity, 12(1), 1–10. https://doi.org/10.1186/
s12966-015-0274-5

Duncan, M. J., Eyre, E. L. J., Cox, V., Roscoe, C. M. P., Faghy, M. A., Tallis, J., 
& Dobell, A. (2020). Cross-validation of Actigraph derived accelerometer 
cut-points for assessment of sedentary behaviour and physical activity in 
children aged 8-11 years. Acta Paediatrica, International Journal of Paedi-
atrics, 109(9), 1825–1830. https://doi.org/10.1111/apa.15189

Duncan, S., Stewart, T., Schneller, M. B., Godbole, S., Cain, K., & Kerr, J. (2018). 
Convergent validity of ActiGraph and Actical accelerometers for es-
timating physical activity in adults. PLoS ONE, 13(6), 1–13. https://doi.
org/10.1371/journal.pone.0198587

Evenson, K. R., Catellier, D. J., Gill, K., Ondrak, K. S., & McMurray, R. 
G. (2008). Calibration of two objective measures of physical activi-
ty for children. Journal of Sports Sciences, 26(14), 1557–1565. https://doi.
org/10.1080/02640410802334196

Fairclough, S. J., Beighle, A., Erwin, H., & Ridgers, N. D. (2012). School day seg-
mented physical activity patterns of high and low active children. BMC 
Public Health, 12(1). https://doi.org/10.1186/1471-2458-12-406



zd
ra

vj
e 

ot
ro

k 
in

 m
la

do
st

ni
ko

v 
| h

ea
lt

h 
o

f c
hi

ld
re

n 
an

d 
ad

o
le

sc
en

ts
36

Freedson, P., Pober, D., & Janz, K. F. (2005). Calibration of accelerometer out-
put for children. Medicine and Science in Sports and Exercise, 37(11 SUP-
PL.), 523–530. https://doi.org/10.1249/01.mss.0000185658.28284.ba

Guthold, R., Cowan, M. J., Autenrieth, C. S., Kann, L., & Riley, L. M. (2010). 
Physical Activity and Sedentary Behavior Among Schoolchildren: 
A 34-Country Comparison. Journal of Pediatrics, 157(1), 43–49.e1. https://
doi.org/10.1016/j.jpeds.2010.01.019

Hallal, P. C., Andersen, L. B., Bull, F. C., Guthold, R., Haskell, W., Ekelund, U., 
Alkandari, J. R., Bauman, A. E., Blair, S. N., Brownson, R. C., Craig, C. 
L., Goenka, S., Heath, G. W., Inoue, S., Kahlmeier, S., Katzmarzyk, P. T., 
Kohl, H. W., Lambert, E. V., Lee, I. M., … Wells, J. C. (2012). Global phys-
ical activity levels: Surveillance progress, pitfalls, and prospects. The Lan-
cet, 380(9838), 247–257. https://doi.org/10.1016/S0140-6736(12)60646-1

Huber, D. L., Thomas, D. G., Danduran, M., Meier, T. B., McCrea, M. A., & Nel-
son, L. D. (2019). Quantifying activity levels after sport-related concus-
sion using actigraph and mobile (mHealth) technologies. Journal of Ath-
letic Training, 54(9), 929–938. https://doi.org/10.4085/1062-6050-93-18

Konstabel, K., Veidebaum, T., Verbestel, V., Moreno, L. A., Bammann, K., Tor-
naritis, M., Eiben, G., Molnár, D., Siani, A., Sprengeler, O., Wirsik, N., 
Ahrens, W., & Pitsiladis, Y. (2014a). Objectively measured physical ac-
tivity in European children: the IDEFICS study. International Journal of 
Obesity, 38, 135–143. https://doi.org/10.1038/ijo.2014.144

Konstabel, K., Veidebaum, T., Verbestel, V., Moreno, L. A., Bammann, K., Tor-
naritis, M., Eiben, G., Molnár, D., Siani, A., Sprengeler, O., Wirsik, N., 
Ahrens, W., & Pitsiladis, Y. (2014b). Objectively measured physical ac-
tivity in European children: The IDEFICS study. International Journal of 
Obesity, 38, S135–S143. https://doi.org/10.1038/ijo.2014.144

Mâsse, L. C., Fuemmeler, B. F., Anderson, C. B., Matthews, C. E., Trost, S. 
G., Catellier, D. J., & Treuth, M. (2005). Accelerometer data reduction: 
A comparison of four reduction algorithms on select outcome variables. 
Medicine and Science in Sports and Exercise, 37(11 SUPPL.). https://doi.
org/10.1249/01.mss.0000185674.09066.8a

McLellan, G., Arthur, R., Donnelly, S., & Buchan, D. S. (2020). Segment-
ed sedentary time and physical activity patterns throughout the week 
from wrist-worn ActiGraph GT3X+ accelerometers among children 7–12 
years old. Journal of Sport and Health Science, 9(2), 179–188. https://doi.
org/10.1016/j.jshs.2019.02.005

Nader, P. R., Bradley, R. H., Houts, R. M., McRitchie, S. L., & O’Brien, M. (2008). 
Moderate-to-vigorous physical activity from ages 9 to 15 years. JAMA - 
Journal of the American Medical Association, 300(3), 295–305. https://doi.
org/10.1001/jama.300.3.295

Pfitzner, R., Gorzelniak, L., Heinrich, J., Von Berg, A., Klü Mper, C., Bauer, C. 
P., Koletzko, S., Berdel, D., Horsch, A., & Schulz, H. (2013). Physical Activ-



am
o

un
t 

an
d 

in
te

ns
it

y 
o

f p
hy

sic
al

 a
ct

iv
it

y 
o

f a
 g

ro
up

 o
f g

ym
na

st
s

37

ity in German Adolescents Measured by Accelerometry and Activity Di-
ary: Introducing a Comprehensive Approach for Data Management and 
Preliminary Results. POLSone, 8(6), e65192. https://doi.org/10.1371/jour-
nal.pone.0065192

Pfitzner, R., Gorzelniak, L., Heinrich, J., von Berg, A., Klümper, C., Bauer, C. 
P., Koletzko, S., Berdel, D., Horsch, A., & Schulz, H. (2013). Physical Ac-
tivity in German Adolescents Measured by Accelerometry and Activi-
ty Diary: Introducing a Comprehensive Approach for Data Management 
and Preliminary Results. PLoS ONE, 8(6). https://doi.org/10.1371/journal.
pone.0065192

Rhea, M. (2004). Determining the magnitude of treatment effects in strength 
training research through the use of the effect size. Journal of Strength 
and Conditioning Research, 18(4), 918–920.

Riddoch, C. J., Mattocks, C., Deere, K., Sounders, J., Kirkby, J., Tilling, K., 
Leary, S. D., Blair, S. N., & Ness, A. R. (2007). Objective measurement of 
levels and patterns of physical activity. Archives of Disease in Childhood, 
92(11), 963–969. https://doi.org/10.1136/adc.2006.112136

Toftager, M., Lund Kristensen, P., Oliver, M., Duncan, S., Christiansen, L. B., 
Boyle, E., Brønd, J. C., & Troelsen, J. (2013). Accelerometer data reduction 
in adolescents: effects on sample retention and bias. International Jour-
nal of Behavioral Nutrition and Physical Activity, 10(1). http://www.ijbn-
pa.org/content/10/1/140

Trost, S. G., Pate, R. R., Freedson, P. S., Sallis, J. F., & Taylor, W. C. (2000). Using 
objective physical activity measures with youth: How many days of mon-
itoring are needed? Medicine and Science in Sports and Exercise, 32(2), 
426–431. https://doi.org/10.1097/00005768-200002000-00025

Volmut, T., Pišot, R., Planinšec, J., & Šimunič, B. (2021). Physical Activity Drops 
During Summer Holidays for 6- to 9-Year-Old Children. Frontiers in 
Public Health, 8(January), 1–7. https://doi.org/10.3389/fpubh.2020.631141





Abstract

Introduction: At the Stane Žagar primary school in Kranj, there are two 
projects taking place we had focused on, defining their role on education 
about nutrition. Projekt 2° Zelene strehe and Tradicionalni slovenski 
zajtrk. The first provides an additional space for high quality learning 
environment. Pupils need to take care of the green roof and plants, 
which helps them to learn about responsibility. The latter provides 
them knowledge not only about importance of breakfast consumption, 
but also about locally produced food, beekeeping and local farming. It 
consists of bread, milk, butter, honey and an apple or other fresh or dried 
fruit without any added sugars. Methods: In spring 2021 we conducted a 
survey. There were 59 pupils in the sample from three 7th grade classes. 
The purpose was to determine what their eating habits are like. Based on 
those we inferred what their knowledge is on nutrition. We conducted a 
quiz on Kahoot platform, there were 10 questions regarding the content 
we presented. We used an OPKP programme to calculate nutritional and 
energy values of traditional Slovenian breakfast. Results: On average, 
this breakfast provides 1604 kJ (382 kcal), which is 16 % of daily energy 
requirements for pupils in age group 13–14 years. 10 % of the breakfast is 
composed of protein, 26 % of fats and 64 % of carbohydrates. Results of 
the questionnaire have shown that less than half of pupils eat breakfast 
daily. The frequency of wholegrains and legumes consumption is 
also low. Pupils mostly consume one or two sorts of fruit per day (68 
%), but 17 % of them don’t include fruits in their diet every day. 47 % 
of pupils eat vegetables every day, mostly one or two sorts per day. 
Females consume more wholegrain product (36 %) than males (27 %). 
Most pupils, 67 females and 74 % males, drink water. 76 % of pupils 
have between 3 and meals per day. We used quiz on Kahoot platform 
to evaluate their knowledge on guidelines for balanced nutrition. The 
most pupils expressed their opinion on the issue of ‘What is in the lowest 

Elementary school projects as a possibility 
of improving pupils‘ eating habits

Bine Dobnikar, Tamara Poklar Vatovec
University of Primorska, Faculty of Health Sciences, Izola, Slovenia

bine.dobnikar@gmail.com; tamara.vatovec@fvz.upr.si

https://doi.org/10.26493/978-961-293-167-4.39-48



layer of the nutrition pyramid scheme?’ as we have presented the new 
nutrition pyramid scheme, which they have not met yet. Discussion and 
conclusions: Some edible plants are grown on the green roof, mostly 
berries. In plant-based foods there are bioactive compounds. They 
not only have antioxidant properties but also play a role in lowering 
risk for some noncommunicable diseases. Both projects carry a great 
potential in educating pupils and improving their eating habits. We 
suggest upgrading the projects with interactive contents, thus pupils 
would be more effectively presented the purpose of balanced nutrition. 
Questionnaire results show pupils’ eating habits are not suitable, hence 
we inferred their knowledge on nutrition is insufficient. Implementing 
such projects might be beneficial for their knowledge. By upgrading 
the projects, additional information would be provided and changes in 
eating habits would be encouraged.

Keywords: Eating habits, traditional Slovenian breakfast, green roof, 
plant foods, antioxidants

Introduction
Balanced diet is very important for pupils. Guidelines for balanced diet suggest 
having regular and evenly distributed meals throughout a day. Consequently 
consuption of meals is more frequent and quantity of foods consumed is small-
er. This is thought to be beneficial for blood fatty acids and blood glucose levels, 
which reflects in improved abilities of pupils during lessons. Pupils should have 
breakfast at home and it should consist of whole-grain foods, such as whole 
grain bread, cereals or porridge. Blood glucose levels elevation is slower, which 
contributes to improved pupils‘ abilities during lessons (Gabrijelčič, Pograjc, 
Gregorič, Adamič and Čampa, 2005). 

Daily intake of protein for children and adolescents is 0,9 – 1g/kg or 10–15 
% of daily energy intake (DEI). Sources of protein are lean meat, fish, eggs, milk 
and dairy products, legumes and nuts. Pupils‘ energy intake from fats should 
cover 30–35 % of DEI. Fats are further divided into groups: monounstaturat-
ed fatty acids, polyunsaturated fatty acids and saturated fatty acids. Unsaturat-
ed fatty acids altogether are recommended to cover 20 % of DEI. Monounsatu-
rated fatty acids are recommended to cover 10–13 % of DEI, polyunsaturated 
fatty acids 7–10 %. Omega-6 and omega-3 fatty acids are in the group of poly-
unsaturated fatty acids, former should cover 2,5 % of DEI and latter 0,5 %. Car-
bohydrates are recommended to cover over 50 % of DEI. However, pupils have 
to choose carefully. Sugars belong in the group of carbohydrates as well, and 
yet they should be limited up to 10 % of DEI. Complex carbohydrates are rec-
ommended, such as whole-grain foods which also contain dietary fibre (Gabri-
jelčič et al., 2005).

Since meals in school represent only one part of pupils‘ diet, they need ad-
ditional knowledge to be able to choose and prepare balanced meals at home as 
well. They could get some additional knowledge about nutrition from projects, 
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which take place in elementary school. In this article, we have highlighted two 
projects, which take place in Elementary school of Stane Žagar Kranj. First pro-
ject is Traditional slovenian breakfast (Tradicionalni slovenski zajtrk) and the 
second is Project 2° Green roof (Projekt 2° Zelene strehe) (Ministrstvo za kmeti-
jstvo, gozdarstvo in prehrano, 2018).

Traditional slovenian breakfast takes place every year in november and is 
composed of locally produced foods. It is the same every year, there are bread, 
milk, butter, honey and an apple. Bread must be made in Slovenia, whereas oth-
er foods must be produced and processed in Slovenia (Ministrstvo za kmeti-
jstvo, gozdarstvo in prehrano, 2018). Project 2° Green roof has started in 2020, 
therefore it is new to schol (Eko sklad, 2020). There are many edible plants 
planted there, including strawberries, raspberries, grapes, aronia and some 
herbs. The roof is surrounded by a fence and is safe to walk on. There are two 
separate spaces on the roof, purposely built as outdoor clasrooms (Kandus and 
Skubic, 2020).

Berries planted on the green roof are rich in antioxidants, some vita-
mins and minerals. Their energy value is low, however their nutritional value is 
high (Mikulič-Petkovšek, Koron, Zorenc in Veberič, 2017). Berries also contain 
some dietary fibre. The most abundant antioxidants in berries are vitamin C, 
flavonoids and athocyanins (Burton-Freeman, Sandhu in Edirisinghe, 2016).

Methods
In spring 2021 we conducted a survey. There were 59 pupils from three 7th grade 
classes in the sample. 36 (61%) were female and 23 (39%) were male. 35 (59%) of 
pupils were 12 years old at the time of conducting our survey, 22 (37%) were 13 
years old and two (3%) were 15 years old. We handed out the surveys and con-
sensus in a paper form to pupils. Parents had to sign the consensus. The survey 
had 30 questions, the majority referring to eating habits. Some questions also 
referred to habits during the covid pandemic, exercise and their own opinion 
of their body mass. Most of them were closed or multiple chioce questions. One 
was an open question. The purpose was to determine what their eating habits 
are like. Based on their answers we inferred what their knowledge is on nutri-
tion. Pupils had about one week to complete the survey and return it. We col-
lected them on the same day we gave short lectures about balanced nutrition. 

We prepared a 45 minutes long lecture based on nutritional guidelines 
for educational institutions and general guidelines. We divided our lecture in-
to two parts. 30 minutes of lecture and 15 minutes for discussion and the quiz. 
Lecture covered the topics of: number and frequency of meals in a day; guide-
lines for choosing carbohydrates, protein and fats; choosing drinks; how to 
prepare a meal based on macronutrient guidelines. We prepared the quiz on 
the Kahoot platform, there were 10 questions referring to balanced diet and ex-
ercise. All of them were multiple choice questions.
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We used an OPKP programme to calculate nutritional and energy val-
ues of traditional Slovenian breakfast. We processed the results from the sur-
vey with an Excel Microsoft Office 365 programme.

Results

Traditional slovenian breakfast
Traditional slovenian breakfast is composed of bread, milk, honey, butter and 
an apple (Ministrstvo za kmetijstvo, gozdarstvo in prehrano, 2018). As die-
titians we suggest consumption of whole grain bread from locally produced 
grains, such as wheat whole grain bread or whole grain bread with different 
seeds. An advantage of whole-grain bread is, that it has more dietary fibre com-
pared to white bread and thus more minerals, vitamins and micronutrients 
(Prehrana.si, n. d.e). Honey should be consumed carefully, since it has high 
energy density. We suggest consuming no more than two tea spoons of hon-
ey per day, considering children don‘t consume any sugars with other sweet 
foods (Prehrana.si, n. d.c). Milk has high nutrient and low energy density, it is 
a source of quality protein. We need to introduce pupils to low-fat dairy prod-
ucts, because fatty acids in dairy products are mostly saturated. As children 
start elementary school, we suggest they consume only semi-skimmed milk. 
Substitution of milk for fermented dairy products, such as yoghurt, is also en-
couraged, since it contains more probiotic bacteria and is easier to digest (Preh-
rana.si, n d.d). A fruit included in the breakfast should be fresh and locally 
produced. Another choice is dried fruit without added sugars (Pravilnik o izv-
ajanju projekta Tradicionalni slovenski zajtrk, 2020).

Table 1: Foods in an average traditional slovenian breakfast 
and their energy values.

Food Whole grain 
bread

Milk, semi-
skimmed Butter Honey Apple Altogether

Quantity (g) 50 200 15 20 111 397
Energy value 

(kcal) 100 75 74 67 67 382

Energy value (kJ) 420 315 310 281 281 1604

DEI for pupils in age group 13–14 years is 10080 kJ (2400 kcal) (Nacion-
alni inštitut za javno zdravje, 2020). An average traditional slovenian break-
fast has 1604 kJ (Table 1) and represents 16% of DEI in an above mentioned age 
group. Figure 1 shows that 10% of energy value of traditional slovenian break-
fast is obtained from protein, 26% from fats and 64% from carbohydrates (OP-
KP, 2021).
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slovenian breakfast.

Survey results
We conducted a survey in three 7th grade classes. 59 pupils completed it, 36 
(61%) were female and 23 (39%) were male. 35 (59%) pupils were 12 years old, 22 
(37%) were 13 years old and two (3%) were 15 years old. They had to complete 30 
questions. 29 questions were closed or multiple choice questions, one question 
was an open one. 

Sorts of fruits and vegetables consumed: the majority of male pupils, 11 
(48%), consume 2 different sorts of fruit every day, five (22%) consume one sort 
of fruit, three (13%) three sorts of fruit or more every day and four (17%) do not 
consume fruit every day. The results were similar for female pupils, 14 (39%) of 
them have two different sorts of fruit every day, ten (28%) have one sort of fruit, 
six (17%) have three different sorts of fruit every day or more and six (17%) do 
not have fruit every day. 13 (22%) pupils consume one sort of vegetables, 19 (32%) 
consume two sorts, eight (14%) consume three sorts and 13 (22%) consume four 
sorts of vegetables or more every day. Six (10%) of pupils do not consume veg-
etables daily.

Frequency of ruits and vegetables consumed: 31 (53%) pupils consume 
fruit every day, 21 (36%) consume pupils consume it three to five times per 
week, five (8%) once per week and two (3%) pupils never consume fruit. 28 
(47%) of pupils consume vegetables every day, 23 (39%) consume it three to five 
times per week and six (10%) one per week. Two (3%) never consume vegetables.

Bread, pasta and flour: 58 (98%) pupils answered the question, what kind 
of bread, pasta and flour they use more often to prepare their meals; white or 
wholegrain. The results have showed that more pupils use white bread, pas-
ta and flour, 16 (73%) male pupils and 23 (64%) female pupils. Only six (27%) 
male pupils and 13 (36%) female pupils use whole grain bread, pasta and flour. 
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The majority of pupils consume whole grain foods, such as porridge, cereals 
or semolina once per week, those are 19 (32 %). Only three (5%) consume those 
foods daily, 14 (24%) three to five times per week, 18 (31%) one to three times per 
month and five (8%) never consume those foods.

Drinks they consume at least once or twice every week: 57 (97%) pupils 
drink water, 21 (91%) male and 36 (100%) female. 19 (83%) males and 19 (53%) fe-
males drink fruit juice. Ten (43%) males and 16 (44%) females drink unsweet-
ened tea. Five (22%) males and five (14%) females drink energy drinks. 13 (57%) 
males and three (14%) females drink soda.

Drink consumed the most: Water is a drink pupils consume most often, 
17 (74%) males and 24 (67%) females. Fruit juice follows on second place with 
five (22%) males and seven (19%) females.

Meals and breakfast: 58 (98%) pupils answered a question, what is the av-
erage number of meals, they have every day. The majority, 45 (76%) pupils, have 
three to five meals per day. Three (5%) have more than six meals and ten (17%) 
have less than three meals every day. 22 (37%) pupils have breakfast every day, 
13 (22%) three to five times per week and 24 (41%) once per week or less.

Self opinion of body mass: we did not ask pupils to reveal us their body 
mass only to express their self opinion of their body mass. They were given 
three choices: body mass is normal / too high / too low. 17 (74%) males and 27 
(75%) females stated their body mass is normal. Four (17%) males and six (17%) 
females stated it is too high and two (9%) males and three (8%) females stated 
it is too low.

Exercise and screentime during the pandemic in 2020 and first quarter 
of 2021 compared to exersise and screentime before the pandemic: 25 (42%) pu-
pils exercised the same and 19 (32%) exercised more. The minority of them ex-
ercised less, those were 15 (25%). However, there were 42 (71%) pupils who an-
swered they have had more screentime during the pandemic. 16 (27%) pupils 
have had the same screentime and one (2%) has had less. 

Table 2: Answers to some other questions (n).

Question Daily 3-5 times 
per week

Once per 
week

1-3 times 
per month Never

How often do you eat breakfast? 22 13 8 3 13

How often do you eat dairy products 
(milk, yoghurt, cottage cheese, kefir)? 21 26 4 7 1

How often do you help to prepare 
meals? 12 20 17 5 4

How often do you use fats, such as  
butter, whipping cream, sour cream or 
pork fat for preparing your meals?

4 26 17 10 2
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Question Daily 3-5 times 
per week

Once per 
week

1-3 times 
per month Never

How often do you add salt in your 
meals (soup, sauce, potatoes)? 11 12 17 6 13

How often do you eat fried food? 0 10 21 27 0

How often do you eat eggs? 4 18 27 8 2

How often do you eat fast food? 0 2 14 35 7

How often do you eat snacks, such as 
flips, chips, crackers, pretzel sticks or 
salted peanuts?

1 18 27 12 1

How often do you eat sweets  
or desserts? 3 19 27 7 3

How often do you eat nuts (hazelnuts, 
almonds, peanuts, walnuts)? 3 11 20 19 6

How often do you eat processed meat 
foods, such as pate, hot-dogs or meat 
cheese?

3 8 28 17 2

How often do you eat legumes, such as 
peas, beans or chickpeas? 0 9 17 19 14

How often do you eat toast intead of 
bread? 4 10 24 18 3

Lecture
We had given a short lecture in all three 7th grade classes. We included basic in-
formation on topics of: guidelines for balanced nutrition; macronutrients; the 
food pyramid; how to build a balanced and healthy plate; importance of having 
breakfast every day; healthy food preparation methods; limited usage of salt. A 
lecture lasted for 30–35 minutes. After the lecture we carried out a short quiz 
to evaluate their knowledge on guidelines for balanced nutrition, we prepared 
earlier on Kahoot platform. Since not all of the pupils had owned a smart-
phone, we had a group discussion about the questions on Kahoot. The majority 
of questions were referring to our lecture. They mostly answered the questions 
correctly, however they did not express their opinions often to build a discus-
sion. The most pupils expressed their opinion on the issue of ‘What is in the 
lowest layer of the nutrition pyramid scheme?’ as we have presented the new nu-
trition pyramid scheme, which they have not met yet.

Discussion
The project Traditional slovenian breakfast is educating pupils about the ad-
vantages of locally produced food. Local food is more mature and ripe at time 
of harvesting, thus it is more rich in micronutrients and has a higher nutrition-
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al value. Flavour of fruits, vegetables and other foods is more rich, traditional 
(Ministrstvo za kmetijstvo, gozdarstvo in prehrano, 2018).

Anthocyanins are a subgroup of flavonoids and can be found in berries, 
aronia and grapes (Tsuda, 2011; Ramos, 2014). Some researches on animals im-
ply they may have a role in obesity management (Tsuda, 2011); adipose cells 
function improvement; improved metabolism of triacilglicerides; and they 
might reduce the risk of developing metabolic syndrome and obesity (Ramos, 
2014). Researches on humans have alighted the role of anthocyanins in man-
agement of type 2 diabetes and in prevention of cardiovascular diseases (Tsu-
da, 2011; Ramos, 2014).

It has been prooven that vitamin C has antioxidative properties, how-
ever taking vitamin C in dietary supplements does not lower risk for diseas-
es, such as stroke or cancer. However, it has shown beneficial effects in women 
who were pregnant and smoking, they had lower risk for an early birth (Hig-
don, Drake, Angelo and Delage, 2018). Less ripe fruits contain more acids, in-
cluding vitamin C, their content decreases with ripening (Mikulič-Petkovšek, 
Koron, Zorenc and Veberič, 2017). Vitamin C is important in a process of re-
storing other antioxidants, such as vitamin E. It protects leukocytes from be-
ing damaged by oxidation. Recommended daily allowance differs among dif-
ferent age groups. For children it is lower, for adults higher (Higdon, Drake, 
Angelo, et al., 2018).

The most energy consumed with berries comes from sugars, both glucose 
and fructose (Burton-Freeman, Sandhu and Edirisinghe, 2016), thus consump-
tion of fruits (150–250g per day) should be lower than of vegetables (250–400g 
per day) (Hlastan Ribič, 2009). 

Conclusions
Traditional slovenian breakfast is suitable for pupils in both macronutrient 
composition and energy intake. Eventhough it exeedes the guidelines for ener-
gy intake with snack (16% instead of 10–15%), we concluded pupils need ener-
gy for concentration during classes and physical education. For the same rea-
sons we support breakfast being more abundant in carbohydrates and poor in 
fats as the guidelines instruct. Lower content of fats is beneficial from the view 
of type of fatty acids, since it contains mostly saturated fatty acids from but-
ter and milk. We propose substitution of part of butter with walnuts, thus chil-
dren would consume unsaturated fatty acids as well. We would like to empha-
size it is also important that pupils recieve detailed instructions how much of 
each food they can consume, e.g. one tea spoon of honey.

The two projects are very different, but we found a connection. The con-
nection is local food production. Looking from this perspective, those projects 
complement each other. The project Traditional slovenian breakfast is educat-
ing pupils why local food production is more environment friendly and why lo-
cally produced food has higher nutritional value, among other topics. Project 2° 
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Green roof allows the pupils to actually take care of plants grown on the green 
roof, thus in a way they are producing local food as well.

Thus we conducted, both projects carry a great potential in educating pu-
pils and improving their eating habits, if there are certain additions made to 
them. Examples are our lecture we gave in three classes and a quiz. We sug-
gest upgrading the projects with more interactive contents, such as different di-
dactic games, lectures, quizes and other different didactic methods, thus pu-
pils would be more effectively presented the purpose of balanced nutrition. 
School and local producers or farmers could cooperate and organize work-
shops together. Workshops could be held on school‘s green roof, where pupils 
could also meet the local producers or farmers and learn more about their work 
and food. Thus pupils could learn more about different crops and foods they 
might not have met with yet. Questionnaire results show pupils’ eating hab-
its are not suitable, hence we inferred their knowledge on nutrition is insuffi-
cient. Interractive contents would help them recognize new healthier methods 
of food preparation, more knowledge on building a healthy balanced plate and 
understanding the importance of drinking water instead of juice or soda, im-
portance of reducing salt in the diet and importance of eating fruit and vege-
tables. Implementing such projects might be beneficial for their knowledge. By 
upgrading the projects, additional information would be provided and chang-
es in eating habits would be encouraged.
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Abstract

Despite its mass presence in Slovenian culture, alcohol addiction is still 
a gray area of research, as evidenced by how difficult it is to trace data 
on the prevalence of this disease. In addition to the already established 
measures to treat addiction in individuals, there is still a lack of 
awareness of the impact of special circumstances in which children of 
addicted parents grow up and in the treatment and support of relatives 
from such families. Alcohol addiction not only affects the occurrence of 
many harmful consequences for the individual who drinks, but also for 
all members of his family, especially children. The chaotic and unstable 
family environment, characterized by alcohol addiction, represents a 
wide range of risk factors for the child’s psychosocial and physical well-
being. The presence of addiction in the family and thus the special 
circumstances of growing up poses many challenges to the child, which 
require him to develop various mechanisms of survival and often 
neglect to meet their own needs at the expense of meeting the needs 
of the parents. An additional challenge for a child is the stigmatizing 
environment outside the family, which further limits the child’s ability 
to experience a safe environment. These circumstances can affect many 
outcomes that pose a risk to a child’s mental and physical health, such as 
depressive and anxiety states, externalizing and internalizing problems, 
interpersonal problems, risky behaviours, poor physical health, and so 
on. The purpose of this paper is to present in more detail the risk factors 
and possibilities of action to strengthen protective factors in various 
areas of work, which could reduce the negative health outcomes of 
children and adolescents coming from families with alcohol addiction. 
Approaching this need is possible by early psychosocial treatment of the 
child, raising awareness of the community about the problem of alcohol 
and raising awareness of children and adolescents about diseases such 
as addiction. It is also important to strengthen and promote sources 
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of assistance, such as providing a safe space for the child, by enabling 
support from the environment outside the family (school environment, 
NGOs, local community).

Keywords: alcohol addiction, children from families affected by alcohol 
addiction, psychosocial consequences, protective factors

Introduction
Alcohol addiction is a disease that causes an irresistible craving for alcohol, de-
spite the fact that it harms both the individual and his loved ones. It makes it 
hard for an individual to function on a daily basis and fulfill various roles, such 
as the role of a partner, parent, employee, etc. (Perko, 2011). Addiction requires 
the attention of all family members, which makes it a family disease (Goeke, 
2017). The consequences affect partners and children, which means that deal-
ing with an individual’s addiction makes it crucial to also deal with all close 
relatives involved. Children are the ones who are often overlooked in this re-
gard. There is a lack of knowledge in fields where working with children from 
such families is required and, at the same time, accessible sources of help. In 
addition, the cloud of stigma that overshadows such families makes it hard-
er for relatives to seek help or support in case of exposure to alcohol addic-
tion (Black, 1992; Haverfield and Theiss, 2015). Children from such families are 
faced with the difficulties of dealing with special circumstances and everyday 
stress, which poses a serious threat to the children’s mental and physical health.

Risk and protective factors 

Circumstances of growing up in a family affected by alcohol addiction
Alcoholism dictates special circumstances that require adaptive functioning in 
the family. Each member assumes a role that is necessary for the psychological 
survival of the family dynamic and, simultaneously, for their own survival. The 
atmosphere in such families is extremely chaotic, unpredictable, and inconsist-
ent (Nodar, 2012). All the members are on the lookout for whether the parent 
will come home drunk, and whether an argument or a fight will follow. Chil-
dren are constantly exposed to stressors and deprived of a sense of security, 
which is the basis of the normative development (Poljšak Škraban, 2007; Huse-
song et al., 2008). Violence is also often present, as both addiction and the in-
fluence of alcohol reduce the ability to control aggressive impulses (Hall, 1994; 
Zuckerman, 2005; Kordič, 2007). In a small study conducted in Slovenia, two 
out of three adult children from families affected by alcohol addiction report-
ed the presence of violence at home (Henigsman, 2015).

Compared to an optimal family dynamic, communication within alco-
hol-affected families differs significantly. If the optimal environment is usual-
ly characterized by consistent, clear, specific, and constructively-oriented com-
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munication, families affected by alcohol addiction are usually characterized by 
the exact opposite, namely, unclear, inconsistent, and often deficient commu-
nication, which is often negative, offensive, and lacks the expression of warmth 
and sensibility (Sheridan and Green, 1993; Johnson and Stone, 2009).

A non-alcoholic parent is usually so occupied with their partner’s alcohol 
addiction that they are unable to consistently meet or respond to their child’s 
needs (Haverfield and Theiss, 2014). Therefore, these children are often left to 
fend for themselves, for which they develop various strategies, including de-
fense mechanisms such as denial and repression (Black, 1992). In these families, 
a common phenomenon called the parentification of the child occurs, which 
means that a child takes care of the alcoholic parent, instead of the adult being 
the one meeting their child’s basic needs (Pasternak and Schier, 2012).

Black (1992) defines two basic rules that are usually formed in families af-
fected by alcohol addiction: “don’t trust” and “don’t tell”. When the child in 
the family is not raised in a safe environment and lacks a secure attachment to 
their parents, they consequently also have difficulties trusting other adults. Al-
cohol addiction at home is kept as a family secret, which is often a result of the 
stigma present outside the family unit (Haverfield and Theiss, 2015).

Stigma
The presence of stigmatization of alcohol addiction plays an important role 
in experiencing and dealing with the circumstances of addiction in the fami-
ly. Despite the fact that drinking alcohol is socially acceptable in Slovenia, it is 
also common that an individual who becomes addicted to alcohol is sudden-
ly pushed to the edge of society. Some research has shown that most people be-
lieve that the person who becomes addicted has only themselves to blame for 
their problems, since addiction is often attributed to character traits. As a re-
sult, addicted individuals are more often socially distanced than those with 
other mental illnesses (Haverfield and Theiss, 2015).

The stigma influences not only the individual who is addicted, but al-
so their family members (WHO, 2014 in: Haverfield and Theiss, 2015). The fact 
that members avoid talking about addiction within the family strengthens stig-
matization. This makes the topic a taboo, which further encourages children 
to keep family alcoholism a secret. The more severe the form of alcoholism, the 
greater the need to hide everything that happens at home (Haverfield and The-
iss, 2015). At the same time, children often experience feelings of shame, guilt, 
anger, and loneliness, which, due to the stigma, keeps them from sharing their 
situation with others (Black, 1992; Pasternak and Schier, 2012). This contributes 
to more negative outcomes of growing up in family affected by alcohol addic-
tion. 

Psychosocial and health consequences of growing up in family affected by 
alcohol addiction
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Children from families affected by alcohol addiction form a very hetero-
genic group. The outcomes of growing up in such families differ from one an-
other, just like the families and personal characteristics are also different. What 
they do have in common is that these children grow up in circumstances that 
prematurely put them in survival mode, so they can cope with challenges of 
their parents’ addiction (Goeke, 2017). This can have a negative impact on var-
ious levels of performance. Research has shown that these children more often 
show signs of internalization and excessive inhibition or, on the other hand, 
problems of externalization and excessive rebellion (Omkarappa and Renta-
la, 2019; Redlin and Borchardt, 2019). As they grow older, the outcomes are 
shown to become more complex and more diverse. Children of alcoholics are 
more likely to experience periods of depression and anxiety, problems with al-
cohol and other drugs, and abusive relationships (Goeke, 2017; Omkarappa and 
Rentala, 2019). Because they are often victims of cumulative trauma, they can 
also develop post-traumatic stress syndrome or complex post-traumatic stress 
disorder (Harter and Vanecek, 2000; Rzeszutek et al., 2021).

Insecure attachment to a parent during childhood, usually more com-
mon in families affected by alcohol addiction, is reflected in a pronounced fear 
of rejection or abandonment (Henigsman, 2015). In a chaotic environment, in 
which anything can happen, they do not have optimal opportunities for the 
adequate development of a healthy self-image, which is later evident in their 
difficulties in establishing and maintaining interpersonal relationships (Fires-
tone and Firestone, 2005). Additional problems in relationships are reflected 
by marked mistrust and fear of relationships (Kerig, 2003; Henigsman, 2015). 
When violence is also present, there is a greater likelihood that children from 
these families will experience fear of relationships, along with more severe de-
pressive and anxious feelings when actually in a relationship. (Kerig, 2003).

In addition to psychosocial consequences, medical ones can also occur. 
Children and adolescents who have experienced cumulative stress and trau-
ma are more likely to suffer from autoimmune diseases, ischemic heart dis-
ease, and various inflammatory diseases (Dube et al., 2009). Some research 
has shown that growing up in a family affected by alcohol addiction affects a 
greater possibility of developing hypertension, diabetes, insomnia, gastrointes-
tinal diseases, cancer, and other diseases (Goeke, 2017). Risky behaviors related 
to health (smoking, drinking alcohol, illegal drugs, higher body weight index, 
and little physical activity) are more common among children of alcoholics 
(Serec et al., 2012; Fuller-Thomson et al., 2013).

On the other hand, research also reports on the possibility that children 
come out of these circumstances resilient, which means that they develop more 
appropriate coping mechanisms for dealing with everyday stressors (Park and 
Schepp, 2015). In this case, even if they are growing up in a destructive envi-
ronment, these children know how to draw positives from it. Walker and Lee 
(1998) claim that those who are more socially competent and mature have more 
chances to become resilient.
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Protective factors and encouragement of resilience
Protective factors are an important counterbalance to the risk factors faced by 
children from families affected by alcohol addiction. The main goal of reduc-
ing the probability of negative outcomes is to strengthen intrapersonal and in-
terpersonal (family, community) protective factors that affect children. These 
factors can reduce the power of risks that are sometimes unavoidable for these 
children (Goeke, 2017).

Working on protective factors also strengthens resilience, which is known 
as something that enables the regulation of the negative effects of stress. It also 
holds the ability to achieve positive outcomes despite living in a harmful envi-
ronment, especially by reducing threats regarding mental and physical health 
(Park and Schepp, 2015; Redlin and Borchardt, 2019). A resilient individual will 
also handle potential discrimination, shame and condemnation better, and at 
the same time, will be able to take on the responsibility that the parent is una-
ble to (Redlin and Borchardt, 2019).

There are many possible protective factors. Having a secure and stable 
home provided by the non-alcoholic parent, despite parental alcoholism, is 
one of them. Regardless of the chaotic circumstances, the non-alcoholic parent 
manages to consistently meet the child’s needs and maintain a balance with-
in the family (Hussong et al., 2008; Goeke, 2017). Siblings also play a very im-
portant role, where a healthy relationship and support make it easier for a child 
to withstand the conditions at home (Edenber and Foroud, 2013; Goeke, 2017). 
Engagement in a quality relationship with an adult, such as a teacher, coun-
selor, grandparent, uncle/aunt, neighbor, etc., outside the primary family also 
provides an effective contribution. (Larson and Thayne, 1998). The child seek-
ing help and confiding in someone, thus realizing that they are not alone, is al-
so an important protective indicator (Haverfield and Theiss, 2014; Goeke, 2017). 
An important role is also held by all the other positive relationships and experi-
ences that the child acquires outside the family, which can be encouraged with 
extracurricular activities (sports, creativity, scouting) that offer children a re-
treat and an extra purpose in life (Larson and Thayne, 1998; Goeke, 2017).

A person’s individual development is often shaped by interactions they 
have in their environment (Bronfenbrenner, 1989 v: Rodgers, 2009). The local 
community also plays an important role in strengthening the protective fac-
tors by representing the child’s close environment outside the family unit; that 
includes the neighborhood, schools, primary health center, or more general-
ly important people with whom the child comes into contact on a daily basis. 
This environment also has the power to both strengthen and weaken the effects 
of the stigma of parental alcohol addiction. The discussion and internalization 
of knowledge about alcohol addiction as a disease, which expands to the wid-
er local community (school, primary health service, social service, non-gov-
ernmental organizations), is therefore a very important step towards the stig-
ma losing its power and towards a community in which children can feel more 
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accepted. An important factor are also the sources of help that let a child know 
that a safe environment is available when they need it.

Sources of help
In Slovenia, there are relatively few programs dedicated to the treatment of 
children from families affected by alcohol addiction. They are mostly based in 
the Central Slovenia region, which makes them less approachable for children 
who live in other parts of Slovenia. General support is available in different re-
gions from Al-Anon, which is intended for close relatives of a person who has 
alcohol addiction, and Ala-Teen, which is intended for teenagers from fami-
lies affected by alcohol addiction (Društvo Al-Anon, n.d.). Few NGOs also of-
fer support to all family members who are recovering from their parents’ or 
partners’ addiction. 

Knowledge about the disease is one of the key factors of understanding 
what is happening in a family affected by alcohol addiction and a step toward 
a more constructive way of coping with parental alcohol addiction. It is cru-
cial for children from such families to get as much information as they can 
about alcohol addiction. Information is available at the Slovenian Association 
for Helping Children of Alcoholics, which is a part of the international NA-
COA network (NACOA Slovenija, n.d.). Information about addiction and its 
impact on children is also a welcome contribution for workers in different work 
fields, such as primary health, social service, and education, which often en-
counter children from affected families. Knowing the specifics about a child’s 
environment helps them take the so-called “person-in environment” approach 
(Goeke, 2017).

Due to the frequent experience of stigma, anonymity is often more im-
portant for children seeking support, which is why the various online or tele-
phone counseling services that provide this also fare better (Haverfield and 
Theiss, 2014). In Slovenia, they have online counseling services, such as ‘To Sem 
jaz’, and a telephone for children and adolescents - the ‘TOM telephone’, which 
is intended for children in need of emotional or informational support. 

Conclusions
Children from families affected by alcohol addiction are daily exposed to the 
insecure, inconsistent environment, stressors, and harmful factors that threat-
en their health. However, there is a fine line between their vulnerability and re-
silience. This line is largely determined by the power ratio between risk factors 
and protective factors. Although these children cannot avoid certain risk fac-
tors, strengthening protective factors can reduce the possibility of negative out-
comes.

The environment outside the family also plays an important role in es-
tablishing a supportive environment for children who deal with unstable fam-
ily circumstances. The ecological systems that come into daily contact with 
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these children (educational, primary health, social services) are the ones that 
must be equipped with knowledge about the problem of alcohol addiction, car-
ry the recognition of it as a mental disease, and be aware of the specific circum-
stances in which children from such families grow up in. Additional awareness 
that children from families affected by alcohol addiction form a heterogeneous 
group and that there is a need of an individual approach is most welcome. In 
this case, the “person-in-environment” approach is encouraged, which puts the 
understanding of the person in a wider context of their environment and the 
influences that has on them. People working in the field of primary health, so-
cial services, and education should have enough information about the sources 
of help for children from families affected by alcohol addiction, to which these 
children can turn to when in need for specific support. 

Support for these children can be provided by any individual, who is able 
to support one or more family members from these families, in various ways 
(emotional, informational, instrumental support). A good start would be help-
ing reduce the stigma around alcohol addiction or even becoming a positive in-
fluence by providing consistent and reliable relationships for children from af-
fected families.
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Abstract

Introduction: A trend of spending leisure time in front of various screens 
is widespread among children and adolescents. Prolonged sitting, low 
level of local muscular endurance, and playing video games are some 
of the risk factors for low back pain among children and adolescents. In 
order to motivate children to be regularly active, exercise video games 
(exergames) have appeared on the market. The aim of this paper is to 
review the literature on movement content to increase spine stability and 
hardware options for effective motion tracking. In order to determine 
the game content more accurately, the second aim was to evaluate the 
correlation between maximum trunk strength (in the lateral and frontal 
planes) and the performance of the lumbar stability test. Methods: We 
focused on Pubmed database, where we searched for articles published 
since 2010. The correlation study included 9 subjects (age 20,4 ± 6,1, 
height 178,8 ± 6,1 cm, weight 70,8 ± 13,5 kg) who were physically active 3 
times per week. We used Spearman coefficient for correlation analysis. 
Results: 40 articles were included in the analysis. Maximal trunk 
strength in sagittal and frontal planes did not significantly correlate 
with total CoP area (r < 0,10), p > 0,79). In general, researchers agreed 
that a successful preventive-curative approach to manage low back pain 
consists of several phases. In reviewing the hardware, the researchers 
stressed the importance of motion tracking with marker-less sensors, as 
their validity in performing simple movements is comparable to the gold 
standard. 

Key words: physical activity, exergames, sedentary behaviour, low back 
pain, children
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Introduction
A sedentary lifestyle and physical inactivity are well-known trends in devel-
oped countries. In 2011, a study including nearly 300,000 participants from 76 
different countries showed that 1 out of 5 people did not meet the minimum 
level of physical activity (Dumith et al., 2011). Just four years later, in 2015, the 
World Health Organisation revealed that about one third of the world’s popu-
lation aged 15 years or less did not meet the minimum requirements of 1 hour of 
moderate to high intensity physical activity per day (WHO, 2020). The SARS-
CoV-2 virus, responsible for COVID-19 disease, spread worldwide in 2020, 
causing a global pandemic. The population that has been particularly affect-
ed by the pandemic are children and adolescents. Reduction in physical activ-
ity during the pandemic could have adverse effects, as regular physical activity 
prevents the occurrence of several diseases such as obesity, cardiovascular dis-
ease and lower back pain (LBP) (Rubin, 2007).

LBP is a global health problem experienced by 50-80% of adults (Rubin, 
2007). In approximately 20% of the population, pain develops into chronic LBP 
(Maher, etc., 2017). Unfortunately, LBP often starts in childhood and the prev-
alence in adolescents is similar to that in adults (Leboeuf-Yde and Kyvik, 1998). 
The trunk plays an important role in both elite sport and everyday life. The ef-
fectiveness of multi-joint movements depends on the efficiency of force trans-
fer between the body segments. Kicking, throwing and lifting are examples of 
multi-joint movements in which an adequate level of stability of the spine is es-
sential for the transfer of energy from the trunk to the arms or legs. Stability is 
the ability to control the joint position and depends on the effective interaction 
of the passive, active and nervous system (Panjabi, 1992). Exercise is an impor-
tant factor in maintaining a healthy lifestyle and is important for treating sev-
eral diseases, including LBP (Hurley et al., 2011). Several studies have shown 
improved muscle strength, local endurance and patterns of muscle activation 
after exercise intervention (Magnusson et al., 1996; Pedersen et al., 2004; Koc-
jan and Sarabon, 2020). For the treatment of LBP, exercise has been shown to be 
more effective than non-exercise-based interventions (Searle et al., 2015). Due 
to multifactorial nature of LBP the training content should include exercis-
es that improve coordination, aerobic capacity, strength and local endurance 
(Owen et al., 2020; Gordon and Bloxham, 2016).

Video games with moving content (exergames) represent one way to im-
prove movement activity among children and adolescents. Studies have shown 
the impact of playing such games on psychological abilities, physical activity 
in overweight people (Höchsmann et al., 2016; Andrade and Correia, 2019) and 
balance performance in older adults (Fang et al., 2020). Exergame systems such 
as Xbox and Kinect are becoming increasingly popular where a new type of en-
tertainment could promote physical activity (Sween et al., 2014). 

The aim of this paper is to review scientific literature on the field of mo-
tion tracking technology and exercise protocols to reduce the risk of LBP. The 
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second aim is to evaluate the relationship between maximum trunk strength 
and the performance of the stability test.

Methods
Subjects: The literature review included subjects between 10 and 65 years of age. 
The relationship study involved 9 subjects (20.4 ± 6.1 years, 178.8 ± 6.1 centim-
eters, 70.8 ± 13.5 kilograms). Subjects with LBP and/or musculoskeletal disor-
ders were excluded from the study. Before the study all subjects signed the in-
formed consent.

Article selection process: The review was carried out in the PubMed da-
tabase. We focused on articles published since 2010. The search key relating to 
the hardware contained the following keywords: (“motion” OR “movement” OR 
“exercise”) AND (“capture” OR “video analysis” OR “tracking”) AND (“system” 
OR “technology). The search key related to movement therapy contained the 
following keywords: (“low back pain”) AND (“exercise” OR “training” OR “ki-
nesiotherapy”) AND (“program” OR “intervention”). 

Trunk strength and stability assessment: Postural control was evaluated 
with unstable sitting test, where we measured the center of pressure (CoP) ar-
ea. Participants sat on an unstable hemi-sphere (radius = 22 cm; height = 18 cm) 
with arms crossed over their chest and their feet rested on a surface that was a 
part of the hemi-sphere. The hemi-sphere was placed on the force plate (Kistler, 
9286B, Switzerland). Subjects performed 3 repetitions of 30 seconds with an in-
termediate 30 second break. 

Maximal trunk strength was measured with multi-functional dynamom-
eter (S2P d.o.o., Ljubljana, Slovenia). Each subject performed 3 maximal iso-
metric contractions in direction of trunk extension and lateral flexion to the 
right. 

Statistical analysis: Maximal force was evaluated as the peak value with-
in one second time interval. An average of three repetitions was included into 
the further statistical analysis. The normality of the data distribution was veri-
fied with Shapiro–Wilk tests. Spearman coefficient was used to analyse the cor-
relation between the variables. The level of statistical significance was set to p < 
0.05. Statistical analyses were done in SPSS (SPSS statistics 19, IBM, New York, 
USA). 

Results 
The final review included 15 (hardware) and 25 (movement therapy) articles 
(Figure 1). Overall, the researchers agree that a successful LBP program con-
sists of several phases (Mcgill, 2007). It seems that local muscle endurance plays 
a key role in LBP prevention and is superior to maximal strength. Our study 
did not show a significant association between the maximal strength in sagit-
tal plane, frontal plane (Figure 2) and the CoP area (ρ = 0.100; p = 0,789, ρ = 
0,033-; p = 0.932, respectively).
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Regarding the motion tracking sensor, Microsoft Kinect V2 is an afforda-
ble, valid and reliable tool and it provides a solution which tracks gross body 
movements.

Figure 1: Diagram of selecting systematic reviews for the study

Figure 2: Relationship between trunk strength (sagittal plane (A), frontal 
pane (B)) and the center of pressure area during unstable sitting 
on a wobble board

Discussion
The literature review of managing LBP with movement therapy highlights the 
importance of a multi-stage approach, with education and the development of 
local muscle endurance at the forefront. Motion capture sensors without mark-
ers are an easy and affordable alternative to more expensive and complex sys-
tems. 
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The most important factor in the development of an exergame is the need 
to make the game attractive to players and at the same time effective as an ex-
ercise. The introductory part of the treatment program consists of a patient’s 
education, where she/he learns functional anatomy (Figure 3), harmful move-
ments, protective techniques during handling loads and relieving positions. 
In the second part, patients learn to perform movements in lumbar spine and 
in hip joint. The aim of the third part is to learn the mechanism for increas-
ing spine stability. In the fourth part, patients improve key motor abilities that 
increase spine stability. The fifth part represents the integration of the earlier 
parts, with great emphasis on improving neuromuscular coordination in con-
ditions of instability. 

Figure 3: Animation of functional anatomy in the educational part 
of a novel exergame

All parts of the exercise program aim to improve the stability of the spine 
which is influenced by three systems. The most important role of the passive 
system is to limit the extreme ranges of motion. The sitting position usually in-
creases lumbar spine flexion and stretches the passive tissues at the back of the 
vertebrae. Prolonged sitting caused by the pandemic is a risk factor for the de-



zd
ra

vj
e 

ot
ro

k 
in

 m
la

do
st

ni
ko

v 
| h

ea
lt

h 
o

f c
hi

ld
re

n 
an

d 
ad

o
le

sc
en

ts
64

velopment of LBP (Gupta et al., 2015). In the education part of the exergame, we 
inform the patient of the correct sitting postures and load handling techniques.

Trunk movements cannot be performed without the presence of the ac-
tive system. The stability is first provided by deep trunk muscles, while the su-
perficial muscles are primarily engaged during large movements of the spine. 
Several studies have shown changes in muscle activation of trunk muscles in 
people with LBP compared to healthy subjects (Cholewicki et al., 2005; Carpes 
et al., 2008). There are little prospective studies regarding the effect of maximal 
trunk strength on the incidence of LBP and their findings are contradictory 
(Lee et al., 1999; Cho et al., 2014). Literature highlights that the maximum hip 
strength is superior to the maximum trunk strength for LBP prevention (Coyle 
et al., 2021; Alsufiany et al., 2020). Furthermore, decreased local endurance of 
trunk muscles and impaired trunk strength ratio in sagittal plane represents 
a risk factor for future LBP (Biering-Sorensen, 1984; Lee et al., 1999). The lat-
ter suggests that local muscle endurance has a significant impact on the spine 
health which is in line with recent studies (Pilz et al. 2020). In addition, the 
exergame content regarding the volume/intensity of trunk flexors and exten-
sors should be well balanced. Isolated maximal trunk strength and endurance 
of trunk muscles (assessed by the Biering-Sorensen test) are not significantly 
correlated (Conway et al., 2016). The latter indicates the importance of pelvic 
muscles in controlling the pelvic position and consequently the lumbar region 
of the spine. In a novel exergame it will be important to include exercises to 
strengthen the entire kinetic chain and not just individual muscle groups. The 
third subsystem, the nervous system, controls muscle activity. In cases where 
perturbations affect the spine, the human body automatically ensures spine 
stability. Reflex postural adjustments are the reactions of trunk muscles, which 
are important to maintain the correct position of vertebrae during unexpect-
ed trunk loading (Santos et al., 2010; Cholewicki et al., 2005). Koch and Hansel 
(2019) found out significant difference between healthy participants and LBP 
patients in the CoP sway during upright standing in situations with higher pos-
tural demands. This indicates that exercises should be performed in conditions 
of instability.

In order to successfully carry out an exercise intervention by playing an 
exergame, it is essential that information received by the therapist/coach from 
the device is valid and reliable. The current gold standard for non-invasive mo-
tion capture is radiography, which measures bone movement via X-rays (Kes-
sler et al., 2019). Systems that track human motion with markers placed on 
specific anatomical locations are the best approximation to the gold standard. 
Movement tracking based on markers is risky due to errors in the setting of 
markers, and their installation is time-consuming, which is an important ob-
stacle in clinical or sporting environments (Gorton and Hebert 2009; Whittle, 
1996). On the other hand, systems without markers such as Microsoft Kinect, 
Intel Realsense and StereoLabs Zed have been developed, which are supposed 
to accurately detect body segments during movement. Investigators performed 
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validation studies mainly in the field of walking and body posture, while few-
er studies have assessed accuracy during more complex multi-joint movements 
(Ma et al.., 2018). Although the time-spatial variables of motion capture sys-
tems without markers appear to be equivalent to systems with markers, the 
movement accuracy of some joints is not good enough (Wade et al., 2022). Af-
ter we reviewed several possibilities, we decided to use Kinect V2 sensor to 
track movement in our exergame. The Kinect V2 proved to be a valid and reli-
able sensor for motion tracking in an exergame (Ma et al., 2018).

Our study has some limitations. Since the stability is influenced by sever-
al factors, the interpretation of results based on one test is questionable. In ad-
dition, the sample of subjects in the correlation study does not allow generali-
sation to the general population. 

Conclusion
The COVID-19 pandemic and a sedentary lifestyle have caused a decrease in 
regular physical activity in children and adolescents, which increases the risk 
of LBP. Since children and adolescents spend several hours in front of vari-
ous screens, a well-designed exergame represents a new motivational approach 
to regular physical activity. The content of a novel exergame should improve 
patients’ education and local muscle endurance, and gross body movements 
should be tracked by a reliable markerless system (Microsoft Kinect V2).
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Abstract

Introduction: Nutrition in the first year of life plays an important role 
in the child’s development, directly through the intake of nutrients, as 
well as indirectly by influencing the composition of the gut microbiota. 
Improper diet already at the very beginning can significantly affect 
the onset of metabolic and other chronic diseases in children and 
adolescents. Moreover, this period is crucial also for the development 
of taste and eating habits. Methods: A narrative review of the literature 
in the world databases and currently valid guidelines in the Republic 
of Slovenia was made. The analysis included studies examining the 
impact of diet and gut microbiota on health in the first years of life. 
Results: The presence of microorganisms in the placenta and meconium 
indicates the first contact of the digestive tract with the microbiota 
already during pregnancy. Extensive colonization occurs during birth 
and in the first months of life, while the development and maturation of 
the microbiota is strongly influenced by the factors such as gestational 
age, mode of delivery, diet, environment, and antibiotic treatment. 
The composition of the gut microbiota in the first year of life is very 
uniform and individually specific and develops toward an adult-like 
structure between the age of three and five. Among the important 
factors influencing the composition of the gut microbiota is also 
the introduction of complementary foods (CFs). Current guidelines 
recommend that CFs should be introduced gradually after the age of six 
months. The introduction of CFs before the age of 17 weeks can lead to 
obesity, respiratory disorders and eczema in later childhood. With the 
later introduction of CFs (five to seven months), there is a risk that the 
energy value of nutrients in breast milk or infant formula is no longer 
sufficient for the baby’s rapid development. Discussion and conclusion: 
Diet and its indirect influence on the composition and abundance of 
the gut microbiota are one of the most important factors influencing 
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metabolism, resistance to infections and development of the immune 
system. Thus, by choosing an appropriate diet in the early childhood, we 
can significantly contribute to health later in life.

Keywords: infants, nutrition, gut microbiota, health

Introduction 
An increasing amount of scientific evidence shows the importance of diet dur-
ing early infancy. Fetal development and infancy are life stages that are charac-
terized by rapid growth, development and maturation of organs and systems. 
Variation in the quality or quantity of nutrients consumed by mothers dur-
ing pregnancy, or infants during the first year of life, can exert permanent and 
powerful effects upon developing tissues. These effects are termed ‘metabol-
ic programming’ and represent an important risk factor for non-communi-
cable diseases of adulthood (Langley-Evans, 2015). Thus, diet in early infancy 
has a key role on growth pattern and development but is also important for the 
generation of lifelong flavour preferences and dietary habits that will influence 
mid- and long-term health (D’Auria et al., 2020). For instance, evolutionary 
driven preferences for sweet and salty tastes can be modified by repeated early 
exposure to the taste of some vegetables which enhances liking for those vege-
tables with effects persisting up to 6 years later (Fewtrell et al., 2017).

Nutrition of infants is divided in three periods: exclusive dairy diet 
(breast milk or infant formula), introduction of complementary foods (CFs) 
and transition to modified family diet. Exclusive breast-feeding (EBF) as de-
fined by the World Health Organization (WHO) means that the infant receives 
only breast milk and no other liquids or solids except for drops or syrups con-
sisting of vitamins, mineral supplements, or medicines (World Health Assem-
bly, 2002). The term complementary feeding (CF) describes a period in which 
there is a gradual reduction of frequency and volume of breast milk or formu-
la together with the introduction of CFs. This period is important in the tran-
sition of the infant from milk feeding to family foods and is necessary for both 
nutritional and developmental reasons (Dipasquale & Romano, 2020). Availa-
ble literature data show increasing interest and concerns about the impact of 
CF timing and modality on the onset of later non-communicable disorders, 
such as overweight and obesity, allergic diseases, celiac disease, or diabetes (Di-
pasquale & Romano, 2020). Moreover, nutrition early in life was recognized as 
a strong determinant of the children gut microbiome assembly and maturation 
(Lim et al., 2016). This highly modifiable and adaptive system of bacteria, virus-
es, fungi, protists and other microorganisms reversely affects the host in mul-
tiple complex ways (Subramanian et al., 2015). Various epidemiological studies 
have shown a correlation between factors disrupting the gut microbiota dur-
ing childhood on the one hand and immune and metabolic disorders in adult-
hood on the other. 
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The aim of our study was to present the currently valid guidelines on nu-
trition for healthy term infants and to review the recent articles regarding the 
influence of nutrition on gut microbiota and development of diseases later in 
life.

Methods
A narrative review of scientific and professional literature was performed us-
ing the world databases such as PubMed and websites of professional organiza-
tions. The keywords used in the search were: infants, nutrition, breast-feeding, 
complementary feeding, recommendations, gut microbiota, health, and their 
combinations. Inclusion criteria were English language articles published after 
2000, with available full text and the appropriate content. Altogether 30 arti-
cles are presented in this narrative review.

Results and discussion 

Breastfeeding or formula feeding 
Human milk not only provides the perfectly adapted nutritional supply for the 
infant but also plays a crucial role in promoting healthy growth and develop-
ment (Mosca & Giannì, 2017). The WHO recommends that infants are exclu-
sively breastfed up to the completion of 6 months, with breastfeeding continu-
ing to be an important part of the diet until the infant is at least 2 years old 
(World Health Assembly, 2002). EBF by a healthy mother can meet the nutrit-
ent requirements of healthy-term infants for most nutrients for approximately 
6 months, although the lack of evidence from randomized clinical trials sug-
gests that it is not certain whether this applies to all mothers and infants. Some 
infants may require additional energy or iron before 6 months (Fewtrell et al., 
2017). Advances in research have clearly indicated several short and long-term 
health benefits associated with breastfeeding (Mosca & Giannì, 2017). A sys-
tematic review published in 2016 indicates a strong protective effect of EBF 
during the first 6 months against infectious diseases, with an 88% reduction of 
mortality in comparison to infants that have never been breastfeed (Victora et 
al., 2016). Compelling evidence indicates a major protective role of breastfeed-
ing with regard to the risk of gastrointestinal (GI) and respiratory infections, 
including hospitalization due to these diseases (B. L. Horta et al., 2013). Among 
the long-term health outcomes, longer exposure to breastfeeding is associated 
with 35% reduction of the risk of developing diabetes type II (B. L. Horta et al., 
2015a). Breastfeeding seems to exert a protective effect against obesity develop-
ment in later life, while formula feeding seems to favour high weight gain (B. 
Horta et al., 2013). Furthermore, consistent evidence indicates that breastfeed-
ing is associated with positive cognitive outcome. Specifically, the intelligence 
quotient in ever breastfed infants has been reported to be 3.4 points higher than 
that of never breastfed infants (B. L. Horta et al., 2015b).
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Complementary feeding
According to the WHO definition, the introduction of CFs is needed to ensure 
optimal energy and nutrient intake when ‘‘breast milk alone is no longer suf-
ficient to meet the nutritional requirements in terms of energy and nutrients 
of infants’’ (World Health Assembly, 2002). Based on the available evidence, 
current guidelines recommend that CFs (solids and liquids other than breast 
milk or infant formula) should not be introduced before 4 months (17 weeks) 
but should not be delayed beyond 6 months (26 weeks). GI and renal functions 
are sufficiently mature by approximately 4 months to enable term infants to 
process CFs, and by 4 to 6 months they will have attained the necessary mo-
tor skills to cope safely with CFs (Fewtrell et al., 2017). The introduction of CF 
is this time frame is also regarded as the most appropriate in terms of health 
outcomes. Conversely, the introduction before the age of 17 weeks is associated 
with greater risk of obesity and adoption of unhealthy eating habits (D’Auria 
et al., 2020). There may also be an increased risk of allergy if solids are intro-
duced before 3 to 4 months. There is, however, no evidence that delaying the in-
troduction of allergenic foods beyond 4 months reduces the risk of allergy, ei-
ther for infants in the general population or for those with a family history of 
atopy (Fewtrell et al., 2017).

Infant’s gut microbiota
Until recently, it was widely believed that the microbial colonization of the GI 
tract begins during and immediately after birth. However, the detection of bac-
teria in placental tissue and meconium suggests the first contact of the GI tract 
with the microbiota already during pregnancy (Aagaard et al., 2014). More ex-
tensive colonization of the GI tract then occurs during and after birth, while 
development and maturation of the microbiota are strongly influenced by var-
ious factors such as gestational age, mode of delivery (vaginal birth vs. birth by 
caesarean section), nutrition (breast milk vs. milk formula), environment, and 
antibiotic treatment (Zhuang et al., 2019). Among these factors, vaginal deliv-
ery and breastfeeding were found to positively modulate the composition of 
the gut microbiota, while both contribute to an enrichment of beneficial bac-
terial strains such as Bifidobacterium (Martin et al., 2016). Moreover, higher 
abundance of potentially pathogenic and proinflammatory Klebsiella and En-
terococcus in infants born with caesarean section may imply a higher risk of 
immunological disorders and risk of infections (Reyman et al., 2019). In ad-
dition, pregnancy outcome and child development may also be influenced by 
the microbial compounds and metabolites of the maternal microbiota (Roma-
no-Keeler & Weitkamp, 2015). The gut microbiota of the newborn is therefore 
characterized by a high inter-individual diversity, which is generally low in the 
first year of life, changes very rapidly and is shaped toward an adult-like be-
tween the age of 3 and 5 (Koenig et al., 2011).
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Effects of nutrition on infant’s microbiota
Breast milk is widely accepted as the nutritional gold standard for infants, with 
recommended EBF for the first 6 months (World Health Assembly, 2002). In 
addition to the essential nutrients, the breast milk contains complex micro-
bial community, that is not aleatory assembled (Drago et al., 2017). As shown 
by Biagi et al. (2018), different types of microbial communities in milk are ask-
sociated with features in the infant’s gut and mouth ecosystems, such as high 
relative abundance of the most important probiotic group of bifidobacteria. 
Additionally to the intrinsic health-promoting effects of milk itself, feeding di-
rectly from the breast can contribute to the preterm infant’s microbiome as-
sembly (Biagi et al., 2018). However, the breastmilk composition is adjusted 
to the needs of the new-born and is changing over time e.g., colostrum is rich 
in human milk oligosaccharides (HMOs), while mature milk contains greater 
amounts of proteins (Bode, 2012). HMOs represent one of the most abundant 
bioactive molecules in human milk known to stimulate the growth and coloni-
zation of beneficial gut microbiota species and suppress the growth of oppor-
tunistic pathogenic species (Newburg et al., 2005). While the gut microbiota 
of breastfed infants is characterized by the higher counts of bifidobacteria and 
lactobacilli and lower levels of potential pathogens, the gut microbiota of for-
mula-fed infants is associated with a more diverse gut microbiota that is dom-
inated by Staphylococcus, Enterococcus, Bacteroides, Clostridium, enterobacte-
ria, and the genus Atopobium (Martin et al., 2016). It was also shown that breast 
milk in the case of EBF infants may provide the gut microbiome with a great-
er plasticity that eases the transition into CF (Thompson et al., 2015). The last 
induces the development of a mature microbiota with genes responsible for 
complex carbohydrate, starch, and xenobiotic degradation as well as vitamin 
production (Koenig et al., 2011). Although the introduction of solid foods is a 
major event in the first year of life, it is little known to what extent the choice of 
specific foods or the diversity of introduced foods influence microbial commu-
nity diversity, structure, and taxonomy in the gut (Homann et al., 2021). Maini-
ly the introduction of solid foods has been associated with changes in phyla 
abundances, especially an increase in Bacteroidetes (Koenig et al., 2011). Hown-
ever, some study results suggest that the introduction of solid food does not ap-
pear to result in a profound shift in microbial community structure as long as 
breastfeeding is continued (Galazzo et al., 2020).

The role of gut microbiota in infant’s health
Gut microbiota was recognized as an important determinant of the GI, im-
mune and central nervous system (CNS) development. Therefore, an early life 
as a critical period for microbial colonization can affect not only the infant’s 
health but is also profound for wellbeing further in life (Yao et al., 2021). While 
an early life is a period of fast brain development, the gut microbiota metabo-
lites (e.g., short-chain fatty acids and lipopolysaccharides) are one of the most 
important components that pass directly through epithelial cells and can reg-

https://www.frontiersin.org/people/u/359632
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ulate the development of the brain and CNS. Therefore, the disturbances in 
the assembly and maturation of the gut microbiota may impact development 
of motor, social, and cognitive function (Diaz Heijtz, 2016). Furthermore, after 
birth infant microbiota shape innate and acquired immunity and may have a 
profound impact on the structure and function of the immune system e.g. (i) 
low diversity and bacterial density may cause an impaired stimulation of se-
cretory IgA that can result in a reduced mucosal barrier function; (ii) bacterial 
diversity was inversely associated with allergic sensitization; fecal microbiota 
transplant from normal weight infant to germfree mice showed greater villus 
height and crypt depth, as well as higher proliferating cells in the ileum than 
recipients of low-weight infant microbiota (Ximenez & Torres, 2017). Based on 
the data supporting the correlation between microbiota colonization and dis-
ease onset, there is also a great overall impact on long-term health. However, 
the specific influencing factors and mechanisms need to be further explored.

Conclusions
Nutrition in the first years of life is one of the most important factors that can 
significantly affect the wellbeing, development and health of the child. The first 
years of children’s life are also recognized as an important factor in the devel-
opment of a healthy gut microbiota. Based on this literature review the pro-
tective role of breastmilk against numerous diseases such as diabetes and obe-
sity, was noted. Moreover, there are different microbial colonization patterns 
of the gut between breastfed and formula-fed infants, with the latter achiev-
ing an early divergence toward an adult-like microbiota composition. Howev-
er, findings support the current WHO recommendation for exclusive breast-
feeding during the first 6 months with continued breastfeeding until at least 12 
months. To sum up, while the infants gut microbiota effects both infant health 
and long-term health, it is important to follow the nutritional guidelines in or-
der to establish its favourable composition.
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Abstract

Introduction: Many parents believe that a body temperature of 39.0°C 
is harmful, puts their child at risk, and must be reduced immediately. 
But fever is merely a symptom, not a disease. In fact, it is essential for a 
child to successfully recover from their disease. Febrile seizures, which 
are the most common type of convulsions among children, often raise 
concern among parents since they resemble epileptic seizures. It is 
important to raise awareness among parents about the different stages 
of fever, the positive and negative effects of fever, and the methods used 
to reduce fever. This knowledge is the key to the successful prevention 
and treatment of febrile seizures. Aim of the research was to determine 
the level of parents‘ awareness, knowledge, and reactions to febrile 
seizures. Methods: We conducted a quantitative empirical study based 
on data collection. The data was acquired by means of a questionnaire, 
which was drawn up following a literature review. The research sample 
included 50 randomly selected parents. Results: Upon analyzing the 
results, we found that parents are relatively well acquainted with the 
occurrence of fever. Most are familiar with the different methods of 
reducing fever, but more than half of them start reducing it too early, 
which ultimately prevents the body from fending off the disease on its 
own. Our study focused on parents’ familiarity with febrile seizures. 
The results indicate that only 10 % of parents participating in the study 
would turn their child on the side during a febrile seizure, and that only 
a small percentage would administer oral medications to their child 
during a febrile seizure. Based on the data acquired, we conclude that 
parents are well acquainted with the symptoms of febrile seizures and 
that they would immediately recognize its onset. Raising concern is the 
finding that 54 % of parents participating in the study claim that the 
outpatient department for children and schoolchildren failed to provide 
any information on febrile seizures. Discussion and conclusion: Fever and 
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its effects can be a source of anxiety for parents their entire childhood. 
Much of the available information on fever is non-fact-checked and 
incomplete, which may stir confusion among parents. Such information 
should be provided to parents by healthcare professionals, who are also 
professionally trained in health care education. Parents mostly trust 
healthcare professionals and are quick to rely on their guidance. In-
depth knowledge and awareness can facilitate encounters with febrile 
seizures for parents, since it makes it easier for them to recognize the 
onset of the condition and reassures them such convulsions are not 
life-threatening. Healthcare professionals should be the most reliable 
source of information for parents; however, it is vital that healthcare 
professionals are able to provide the key information and choose the 
most suitable method of passing it on.

Keywords: fever, febrile seizures, parents

Introduction 
The average (normal) body temperatures for children vary, depending on many 
factors, including the child‘s age, daily activity levels and given the time of the 
day. Infants tend to have higher temperatures than older children. In addition, 
fever is an important part of the body‘s defense against infection and viral dis-
ease. Thus most mild fevers do have a beneficial effect, it might happen that a 
child with a fever may become more uncomfortable as the temperature rises 
and it can make children feel foggy and tired (American Academy of Pediat-
rics, 2015). Moreover, increased body temperature is a symptom, certainly not 
a disease. It actually stimulates the body‘s immune and protective response, 
and at the same time it is an important part of the body‘s defence against in-
fection or disease (Herlihy, D’Acremont, Burgess in Hamer, 2016). Like other 
forms of inflammation or infection, a fever enhances the innate immune de-
fence and is beneficial for the organism as it strengthens the inflammatory re-
sponse and the functioning of the overall immune system. In addition, it also 
reduces the formation of toxic substances and it plays a significant role in cer-
tain infections by inhibiting the production of certain microorganisms. It al-
so supports the immune system‘s attempt to gain advantage over infectious 
agents, such as viruses and bacteria, it helps the immune cells to work better 
and makes the body less favourable as a host for replicating viruses and bacte-
ria that are temperature sensitive. Also, it increases the rise of antibiotic resist-
ance and improves the binding of iron into cells which inhibits the growth of 
bacteria (Strgar, 2019). It is not recommended to immediately or suddenly low-
er the elevated body temperature as a sudden and extreme change in temper-
ature can have a negative effect on the course of the disease. Children with a 
healthy heart and a stable blood flow can easily tolerate even extreme temper-
atures as high as 40 ⁰C. Adults should start to bring a child‘s fever down when 
their body temperature exceeds 38.5 ⁰C. When there is a child, who is subject to 
febrile seizures (febrile convulsions), we should start lowering his elevated body 
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temperature already between 37.5 °C and 38 °C (Nase, 2016). Immediate action 
is needed in the case of a child having an epileptic seizure, when a child is in 
the shock-like state, after a surgery and if a child has a weakened heart. If the 
core temperature continues to rise dramatically, it can harm and thus deterio-
rate our cells (Pediatrična klinika Ljubljana, b. d.).

Young children between the ages of about 6 months and 6 years old are 
the most likely to experience febrile seizures, caused by elevated body temper-
ature. The latter are most commonly observed in children between 14 and 18 
months of age. The phenomenon of febrile seizures continues building up in 
the first few hours (American Academy of Pediatrics, 2017). Febrile seizures or 
convulsions are the most common form of cramps that occur in young chil-
dren, affecting 2-5 % of them. They take place when fever is not lowered prop-
erly. These incidents may frighten parents as they are very similar to epileptic 
seizures (Capovilla, 2009). The fact is that febrile seizures might be life threat-
ening for a child. Febrile seizures are particularly dangerous for children who 
suffer from associated cardiovascular diseases, given that elevated body tem-
perature makes the heart beat faster (National Institute of Neurological Dis-
orders and Stroke, 2020). In many situations, parents are the ones who are the 
first to see their child suffer from febrile seizures and at a time like this, knowl-
edge is essential to help identify the first signs when febrile seizures occur and 
appropriate care needs to be given as soon as possible (National collaborating 
centre for women’s and children’s health, 2019). It often happens that parents‘ 
action is inadequate and useless as they are overwhelmed with emotions, worry 
and fear when they see, for the first time, their own child having a febrile con-
vulsion. A lot of parents often state that it was the worst day ever to see their 
child completely unresponsive. The healthcare team is the one responsible for 
providing all relevant information to the parents of a child in a situation like 
this and at the same time offer them knowledge, practices and first aid meas-
ures regarding febrile convulsions. Immediate medical attention, further hos-
pital treatment and medical observation are often necessary (Cantrell, 2011). 
When febrile seizures begin, there is nothing you can do to make the seizure 
stop. The most important thing, in a situation like this, is to stay calm and fo-
cused and to protect your child from possible bumps, falls and other injuries 
that might occur during a seizure (Victorio, 2020). The objective of the here-
with research was to describe febrile seizures and the occurrence of fever and 
above all, to determine the level of parents‘ awareness with respect to febrile 
seizures. In addition, we were interested in finding out how parents deal with 
the child‘s fever and febrile seizures. Finally, we also wanted to know what in-
formation sources most contributed to their knowledge and about the quality 
of the information in their possession. 

Methods 
For the purpose of this research we decided to conduct a quantitative empiri-
cal study based on data collection. The data was acquired by means of a ques-
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tionnaire, which was drawn up following a literature review and adopted ac-
cordingly to the needs of our research (Miklič, 2010). In order to carry out the 
survey, we contacted the head nurse of the pediatric clinic and she then invited 
us to an interview. Before conducting the interview, we had to obtain the con-
sent from the Pediatric Division at the Community Medical Center Ilirska Bis-
trica. After being given all the necessary consents, we handed over the ques-
tionnaire, containing all the survey questions, to the medical team working at 
the children’s department of pediatric medicine. The questionnaires were then 
distributed to parents during the children’s preventive and curative examina-
tions or treatment. For the purpose of theory elaboration, a descriptive meth-
od of work was adopted in order to perform a systematic domestic and foreign 
literature review. The data we were able to obtain from the questionnaire above 
mentioned were further processed with the help of the following computer 
tools: Microsoft Office Excell and Microsoft Office Word and the 1KA Applica-
tion. The research sample included 50 randomly selected parents. Non-random 
sampling was the sampling technique used in order to make the sample selec-
tion based on factors other than just random chance. 16 % (8) of men and 84 % 
(42) of women took part in the survey as interviewees or survey respondents. 

Results 
Upon analyzing the results of the above mentioned questionnaire, we found 
that parents are relatively well acquainted with the occurrence of fever in a 
child. Moreover, it was discovered that there is only one parent (2 %) who low-
ers the fever incorrectly. Most are familiar with the different methods of reduc-
ing fever, but only 15 (30 %) of them use them in the most suitable or appro-
priate combination. For the treatment of fever in children, 26 (52 %) of parents 
participating in the study would administer rectal suppositories and syrup 
as fever reducers for children. Only 14 % of parents taking part in the survey 
in question would break their child’s elevated body temperature safely with a 
lukewarm bath or shower and cold compresses or tepid sponging. 

Furthermore, it was also established that more than half of them (50 %) 
start reducing fever too early, which ultimately prevents the body from fend-
ing off the disease on its own. In order to break the fever, many parents (22 %) 
decide to lower the child’s elevated body temperature when it exceeds 38,0 ⁰C. 
More than a quarter (28 %) of all surveyed parents know when it is best to start 
taking a fever down. Table 1 shows the parents‘ responses as far as the right time 
to start taking a child’s fever down is concerned.

Table 1: The beginning of bringing a child‘s fever down

Body temperature (°C) Number Share/Percentage

I do not bring body temperature down 0 0 

36,0–37,5 0 0 
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Body temperature (°C) Number Share/Percentage
37,5–38,0 25 50 
38,0–38,5 11 22 
Above 38,5 14 28 
Total 50 100 

By raising a question of how parents should respond to a child having fe-
brile seizures, we wanted to establish the level of their awareness when it comes 
to taking action when the above phenomenon occurs. Multiple replies were 
possible. The answers we got from the parents are shown in table 1. The fact is 
that 32 parents (64 %) would call for a medical emergency in the event of febrile 
seizures. Only 5 parents (10 %) would do the right thing and thus turn their 
child on the side during a febrile seizure and only 3 (6 %) parents would let fe-
brile seizures to stop themselves. Poorly informed parents (14 %) would ad-
minister oral medications to their child as soon as a febrile seizure takes place. 
14 parents (28 %) would handle the situation in an improper way by trying to 
bring a child’s fever with tepid sponging. 

Figure 1: Measures taken in the event of a febrile seizure

Discussion 
In the herewith research, a special focus was placed on knowledge and aware-
ness regarding febrile seizures. Among parents, participating in the study, 10 % 
are the ones who have experienced their child having febrile seizure on one oc-
casion, which was more than expected considering such a small case sample. 
From the data we had collected, we found that the majority of parents (64 %) 
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would in the event of febrile seizures – immediately call for emergency medi-
cal assistance, which is particularly necessary if febrile seizures occur for the 
first time (Neubauer, 2002). The results indicated that only 10 % of parents par-
ticipating in the study would turn their child on the side during a febrile sei-
zure, and this piece of information was not expected at all. In addition, we were 
also surprised to learn that 14 % of parents participating in the survey would 
administer oral medications to their child, in the child’s mouth, during a fe-
brile seizure. Such a conclusion suggests that 14 % of parents, taking part in the 
study in question, have no idea whatsoever what in fact a febrile seizure looks 
like and what happens during this phenomenon. Only 6 % of parents are not 
afraid if they found themselves in front of febrile seizures as they firmly believe 
they would take the right measures to help their child.

We also need to mention certain limitations as far as the research is con-
cerned – a small sample size of the parents participating in the study. Our find-
ings demonstrate that a sample of parents taking part in such a research should 
be extended in order to be able to improve the quality of the research work and 
to be able to gather more detailed findings. Another limitation is that we were 
not personally present, by not being made available to them while the ques-
tionnaire was being completed, for the interpretation of possible ambiguities 
when addressing the questionnaire. The fact is that there was a number of ques-
tions having multiple possible answers. However, it might have been better for 
each question to have only one possible answer. Finally, this study could be im-
proved by comparing the answers we obtained with the answers given by oth-
er parents in several other institutions, perhaps also by making a comparison 
among various Slovene places and municipalities. 

Conclusions
Parents are faced with fever their child is struggling with throughout their en-
tire childhood. They often wonder what to do and how to handle the situation 
when their children have fever. Because they are anxious and concerned, in 
most cases parents turn to the child’s doctor (pediatrician), whom they trust 
and rely on their guidance, so that they can raise questions to them regard-
ing fever, since it is they who should already have the way of knowing and hav-
ing all the answers to these questions. Parents should be aware of the fact that 
there is a lot of information that is easily available on the Internet about dif-
ferent medical conditions, as well as about fever and febrile seizures. Howev-
er, much of the available information on fever is non-fact-checked and incom-
plete, which may stir confusion among parents. Such information should be 
provided to parents by healthcare professionals, who are professionally trained 
in health care education. Parents mostly trust healthcare professionals and are 
quick to rely on their guidance.

The fact is that healthcare professionals are professionally trained and 
thus qualified also in the field of health education. What is more, in addition to 
the theoretical knowledge that the healthcare professionals hand over to par-
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ents, it might be also useful to introduce practical examples and talk about life 
events to parents as well. We believe that during preventive examinations of 
children, programmes of parenthood preparation and community nursing ser-
vices when a registered nurse comes to visit her patients at home, it would be 
more than reasonable to address fever, and in particular the occurrence of fe-
brile seizures. 

In-depth knowledge and awareness can facilitate encounters with febrile 
seizures for parents, since it makes it easier for them to recognize the onset 
of the condition and at the same time it reassures them such convulsions are 
not life-threatening. Moreover, knowledge and subsequent recognition of the 
pathological phenomena can help parents reduce the level of stress, anxiety 
and fear they might experience in such circumstances. Therefore, we firmly be-
lieve that healthcare professionals should be the most reliable source of quali-
ty information for parents. However, it is vital that even healthcare profession-
als are able to provide the key information to a child’s parents and at the same 
time choose the most suitable method of passing it on.
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Abstract

Suicide is a serious public health problem, with adolescents being one 
of the vulnerable groups for suicidal behaviour. This paper provides 
an overview of environmental risk and protective factors for suicidal 
behaviour in adolescents, focusing on the importance of peers, the 
school environment, the wider community and the media. For each of 
the factors described, the potential for preventive interventions to reduce 
the risk of suicidal behaviour in adolescents is also presented. Due to 
the complexity of suicidal behaviour, preventive interventions need to 
be carefully planned and adapted to an understanding of the specifics 
of adolescence as a developmental stage. Through the factors described, 
each of us can contribute to the prevention of suicidal behaviour in 
adolescents by talking about these issues appropriately, reporting on 
them appropriately, and empowering young people to resolve distress 
and seek help by creating a safe and receptive environment. 

Keywords: suicidal behaviour, adolescents, risk factors, protective factors, 
preventive activities

Introduction 
Suicide is a serious public health problem; every year, around 800,000 people 
die by suicide (WHO, 2021a), i.e. one person every 40 seconds (NIJZ, 2020). In 
Slovenia, about 400 people die by suicide every year, but a significant decrease 
in the suicide rate has been observed for several years (SURS, 2022b). The sui-
cide rate (number of deaths by suicide per 100,000 people), which is usually 20, 
was 17.08 in 2018. This was the lowest rate since 1965, i.e. since we have been sys-
tematically recording the suicide rate in Slovenia (NIJZ, 2020).
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Vulnerability to suicidal behaviour among adolescents
Although suicide rates increase with age and are highest in older age groups, 
adolescents are considered a particularly vulnerable group for suicidal behav-
iour. Suicide is one of the leading three causes of death among adolescents 
(SURS, 2022a; WHO, 2021a). In Slovenia, approximately 20 children and ad-
olescents between the ages of 10 and 19 died by suicide every year in the past. 
In recent years, i.e. since 2005, this number has slightly decreased, but we still 
record about 10 suicides per year in this youngest age group (SURS, 2022b). A 
similar decrease can be observed in other OECD countries (Organisation for 
Economic Co-operation and Development), but the decline in the rate is on-
ly for boys, while there is no similar decrease for girls; there is even an increase 
(Roh et al., 2018).

When we talk about suicidal behaviour, we are not only talking about 
deaths by suicide but also suicide attempts and suicidal thoughts, which are 
more common among adolescents than in other age groups (WHO, 2021b). Su-
icidal behaviour rarely occurs before the age of 12 and is most frequent between 
the ages of 14 and 19 (Tančič, 2009).

Adolescence is characterised by numerous changes at the social, emo-
tional, physical and cognitive levels (Zupančič, 2009). The adolescence is full 
of various demands, both external and internal, which are related to the ado-
lescents’ developmental tasks. During this time, the adolescent has to adapt to 
physical changes, become emotionally independent, form a social gender role, 
establish new social relationships with peers, develop socially responsible be-
haviour, prepare for job, partnership and family, and form value orientations. 
The unsuccessful accomplishment of developmental tasks can lead to self-dis-
satisfaction, disapproval by others and poorer mental health. Furthermore, un-
successful coping with developmental tasks in adolescence can also lead to un-
successful managing of developmental tasks later in life (Roškar, 2009).

Due to the developmental characteristics, there are many obstacles when 
it comes to seeking help in times of need. These obstacles are (i) self-reliance 
or feeling that adolescents are responsible for solving their problems, (ii) fear 
of professional help or believing that professionals will not help them because 
they do not care or do not know how to help, (iii) suicidal ideation, which in-
clude social withdrawal and fear of the reactions of those around them, (iv) 
shame or fear of stigmatisation; (v) unavailability of support systems, where 
the barrier is both insufficient availability and unawareness of possible sources 
of help; (vi) fear that others will misunderstand the need; and (vii) feeling that 
those around them are indifferent or that no one cares (Rodham et al., 2004).

Risk factors and protective factors for suicidal behaviour 
in adolescents

There is never just one cause of death by suicide, as different factors interact 
- risk factors that increase a person’s vulnerability to suicidal behaviour and 
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protective factors that reduce that risk. Risk factors and protective factors can 
be further divided into individual factors, interpersonal factors and environ-
mental factors (WHO, 2014). Individual factors include genetic and biological 
factors, personality traits, problem-solving characteristics, alcohol and other 
psychoactive substances use, mental health problems (especially anxiety and 
depression), social skills, self-esteem, etc. At the level of interpersonal relation-
ships, the family is particularly important for children and adolescents, i.e. 
strategies for solving problems in the family environment, the presence of con-
flicts, violence or abuse, the socio-economic status of the family and deaths in 
the family, especially deaths by suicide. At the environmental level, the influ-
ences of peers, school and the media are especially important for children and 
adolescents. Factors in the wider environment are also important, such as ac-
cess to professional help, information about mental health, stigmatisation of 
mental health problems and attitudes towards suicide (Gili et al., 2019; Kim, 
2021; Werbart Törnblom et al., 2020; WHO, 2014).

The more risk factors present in an adolescent’s life and the fewer pro-
tective factors present, the greater the adolescent’s vulnerability to suicidal be-
haviour. However, suicidal behaviour is a complex process, so we cannot com-
pletely predict which factors increase the risk of suicide the most. Each person 
is unique, with their life history and experiences. Individual factors may be 
stronger in one adolescent and have a greater influence on suicidal behaviour 
than in other adolescents. Therefore, it is not only the number of risk factors 
or protective factors that is important, but also how important each factor is 
for young person and what role it plays in their life. Nevertheless, knowledge of 
the risk factors and protective factors is important for understanding the sui-
cidal process, as it is a necessary prerequisite for effective prevention of suicid-
al behaviour.

The following chapters discuss environmental factors that are an impor-
tant source of opportunities for preventing suicidality in children and adoles-
cents (WHO, 2014). The factors addressed are peers, school, the wider commu-
nity and the media.

The importance of peers regarding distress and suicidality of children 
and adolescents

The influence of peers and social groups is very important during adolescence. 
They provide a group and support to which the young person can turn in times 
of need and talk about problems they do not confide in their parents. They pro-
vide an environment where a young person can develop, connect with others 
and prove themselves. As part of a peer society, young people are usually well 
connected and spend a lot of free time together (Zupančič & Svetina, 2009). 
Close circles of friends are one of the strongest protective factors against suicid-
al behaviour (Barzilay et al., 2017). In close groups, distress can be recognised 
earlier and appropriate action can be taken (Barzilay et al., 2017; Fiegelman & 
Gorman, 2008; Werbart Törnblom et al., 2020). 
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Peer groups, however, can be a double-edged sword. An important risk 
factor for suicidal behaviour in peer groups is the group’s approving attitude to-
wards self-harming and suicidal behaviour and the display of maladaptive cop-
ing strategies in dealing with adverse life events (Fiegelman & Gorman, 2008). 
Conformity, belonging to a group and pressure from group members can in-
fluence the formation of specific attitudes that may contradict community at-
titudes and represent adolescents’ resistance to norms, regardless of whether 
they benefit or harm adolescents (Zupančič & Svetina, 2009). Drug and alco-
hol abuse in the peer group can further increase the risk of suicidal behaviour 
(Werbart Törnblom et al., 2020).

Young people often imitate the behaviour and problem-solving strategies 
of their friends (Zupančič & Svetina, 2009). This can be particularly problem-
atic when it comes to self-harming and suicidal behaviour (Fiegelman & Gor-
man, 2008; Gili et al., 2019; Werbart Törnblom et al., 2020). Therefore, when a 
young person dies by suicide, interventions need to address their close friends 
and the whole school. It is important to highlight the sources of help available 
to young people, to show and encourage constructive ways of resolving diffi-
culties, and to provide space for conversations (Poštuvan et al., 2020).

Protective factors are mainly good peer (and teacher) relationships, the 
feeling of belonging to a group and the adolescent’s feeling that peers like their 
presence in the group (Barzilay et al., 2017). Good peer relationships are a key 
factor in preventing suicidality in young people. Therefore, suicide prevention 
strategies must focus on connecting and building quality interpersonal rela-
tionships. Given the diverse profile of young people at risk of suicide, this is a 
protective factor that simultaneously improves their mental health and pro-
vides them with an additional support (Campisi et al., 2020).

The importance of the school environment regarding distress 
and suicidality of children and adolescents

Risk factors for suicidal behaviour in the school environment include peer vi-
olence, social exclusion and school failure. School professionals familiar with 
adolescents’ home environments may also be attentive to chaotic or dysfunc-
tional conditions in which adolescents live, such as poor living conditions, 
chronic illness and outbreaks of violence among adolescents (Greydanus & 
Calles, 2007).

Risk factor related to the school environment is also academic success 
or failure. Studies have shown that the main stressor for most adolescents be-
tween the ages of 12 and 18 is academic performance. Stress, related to school, 
school success and further education increase with age. It is reported by 45.6% 
of twelve-year-olds and 68.9% of eighteen-year-olds. Adolescents, exposed to 
long-term stress, also have a higher risk of experiencing anxiety, depression 
and suicidal behaviour (Kim, 2020).
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Particular risk factors in the school environment are different forms of 
peer violence: physical, verbal or social (e.g., rumours), resulting from different 
dynamics of peer groups. More aggressive groups may use peer violence as an 
activity, causing “non-members” of the group to experience or deepen feelings 
of anxiety through rejection, ridicule or humiliation, which can lead to a lack 
of feelings of acceptance and loneliness in the person who is a victim of peer vi-
olence (Fiegelman & Gorman, 2008). Victims of peer violence are at higher risk 
of developing self-harming behaviour, anxiety, depression, suicidal ideation, 
suicide attempts and death by suicide. There are gender differences in victims 
of peer violence and the types of violence adolescents report. Boys are more 
likely to report physical and verbal violence, while girls are more likely to re-
port relationship violence. Each form of violence can increase the likelihood of 
suicidal ideation among victims by 28% to 39% (depending on gender and form 
of violence) (Barzilay et al., 2017). Peer violence is the most important predic-
tor of suicidal ideation in girls, while severe injuries, lack of friends and partic-
ipation in fights significantly predict suicidality in boys (Campisi et al., 2020).

When it comes to peer violence, both sides need to be considered - the 
victim and the bully, because increased suicidal thoughts do not only occur in 
the victims. Peer violence does not directly affect death by suicide, but it does 
have a significant impact on suicidal ideation. Some studies also suggest that 
physical violence may contribute to an increased risk of suicide attempts (King 
& Merchant, 2008).

Participation in various forms of physical activity at school and in extra-
curricular activities has a positive impact on young people’s mental health and 
is an additional protective factor. A good relationship with parents is also an 
important protective factor in adolescence. From a school perspective, this in-
cludes parents’ involvement in the child’s activities and tasks (interest in their 
child, participation in parents’ meetings, etc.) and from an interpersonal per-
spective, it includes understanding and helping to solve problems, encourag-
ing independence, accepting the child’s opinion, being willing to talk about life 
and difficult issues, and caring and loving the child. The absence of traits con-
tributes to the risk of suicidal behaviour in adolescents (Campisi et al., 2020; 
Barzilay et al., 2017).

The school environment can be an important protective factor for adoles-
cents. Teachers, counsellors and other school staff can quickly recognize warn-
ing signs and changes in adolescent behaviour. When distress is identified, they 
can also talk to the adolescent, make them feel safe and accepted, and refer 
them to the appropriate sources of help (Poštuvan et al., 2020).

The suicide of young people has an impact on the whole environment in 
which they lived, especially the school they attended and the community in 
which they lived. Therefore, it is most effective when suicide prevention in the 
school environment address different levels and target young people as well as 
school counsellors and teachers. It is important to act preventively, but it is also 
necessary to be prepared for postvention that follows death by suicide, as this is 
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an effective way to prevent further deaths by suicide. The most successful pre-
vention programmes focus on raising awareness, reducing risk factors and pro-
moting protective factors. Programmes implemented in adolescence are par-
ticularly important because they promote developmentally appropriate skills 
and a support system that is maintained into adulthood. They show the great-
est effectiveness when introduced in the school setting (Singer et al., 2020). The 
results of interventions are visible at multiple levels. Teachers and professionals 
recognise young people in distress earlier, know how to talk to them and can 
offer appropriate help more quickly, which helps to reduce suicidal behaviour 
in schools (Poštuvan et al., 2020; Singer et al., 2020). Young people who par-
ticipate in interventions are more socially integrated, seek help earlier and ex-
press fewer self-harming behaviours and suicide attempts. These young people 
are also more open-minded, perceive the distress of their peers earlier and act 
more properly. The interventions also influence attitudes toward suicidal be-
haviour and help-seeking in the school environment (Singer et al., 2020).

In our country, under the UP IAM Slovene Centre for Suicide Research, 
the project Do You Understand (Yourself)?!?, financed by the Ministry of 
Health, is being implemented. The project ensures a holistic approach by in-
volving all relevant groups through cooperation with the school system. It in-
cludes training for teachers and school professionals, training for parents, pre-
vention workshops for young people and postvention activities for schools if a 
young person dies by suicide (Poštuvan et al., 2020).

The importance of the wider environment regarding distress 
and suicidality of children and adolescents

The wider community can play an important role in increasing and decreas-
ing the risk of suicide. This is particularly important when dealing with young 
people who are more integrated into the community due to the specific charac-
teristics of the life period (e.g. mandatory schooling).

At the community level, the risk of suicidal behaviour may be increased 
by limited access to professional help, as most adolescents at increased risk of 
suicide do not receive professional support. The latter may be due to several 
factors, including the lack of staff to provide quality treatment to children and 
adolescents in need and geographical limitations (Campo, 2009), as qualified 
professionals may be geographically distant (Fenichel et al., 2002). The stigma-
tisation of help-seeking and mental health problems can also make it difficult 
to access appropriate professionals and services (WHO, 2014). As a result, ado-
lescents often find it difficult to admit that they need professional help (Moskos 
et al., 2007). Stigmatising attitudes towards family and friends (e.g., seeking 
help is a sign of weakness), lack of knowledge about the characteristics of men-
tal health problems and available sources of help can further hinder recogni-
tion of distress or help (Moskos et al., 2007; WHO, 2014).
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Nevertheless, the wider community can play an important role in pre-
venting suicidal behaviour in children and adolescents. Protective factors at the 
broader community level include good relationships with friends and commu-
nity, cultural and community beliefs that discourage youth from suicidal be-
haviour, and access to proper mental health services (CDC, 2021a). Geograph-
ical limitations in accessing suitable mental health services for children and 
adolescents are being overcome with new technologies and internet-based ser-
vices. Online counselling can be equally effective in enabling the receipt of im-
portant information, helping to protect the life of a person in need, and choos-
ing a specialist with the appropriate skills (Fenichel et al., 2002). In addition, 
access to appropriate services may be related to combating stigma. A recent 
study (Poštuvan et al., 2019) on young people belonging to sexual minorities 
showed that a community that accepts and supports these young people can 
help mitigate the adverse effects of bullying and victimisation and consequent-
ly reduce the risk of suicidality.

Connecting children and adolescents with the wider community is an 
important protective factor. Good relationships and connections with people 
from the wider community can strengthen the adolescent’s sense of belonging 
to the community, which can reduce the risk of suicidal behaviour. Young peo-
ple may be more motivated to find constructive solutions due to a sense of be-
longing, and community members may be more motivated to observe and re-
fer a young person in distress to appropriate professional sources of help (CDC, 
2021b). Therefore, for effective prevention of suicidal behaviour in children and 
adolescents, prevention work aimed at reducing stigma and providing infor-
mation about the problem at the community level, not just at the level of those 
at risk, is important. Knowing sources of help and having the attitude that it is 
not a sign of weakness to seek (professional) support in an emergency can be 
extremely important (Gilchrist & Sullivan, 2006).

The importance of the media regarding distress and suicidality of children 
and adolescents

The media and the way suicidal behaviour is portrayed in the media may in-
crease or decrease the risk of suicide. The risk may increase if the way suicide 
is portrayed in the media is inappropriate (WHO, 2017) or if a person in dis-
tress identifies with a person reported in the media who has died by suicide. A 
person may identify with another person because of similar personality traits, 
life circumstances, or because of the person’s status (e.g. the deceased was fa-
mous) (Pirkis et al., 2006). Since a famous person often enjoys the respect of 
the public and is perceived by people as a role model, the risk of imitating that 
person’s behaviour is even greater if that person dies by suicide (Samaritans, 
2020). The way suicide is portrayed in the media can also increase the risk of 
suicide. If the type of coverage reinforces suicidal behaviour (e.g. romantic or 
glamorous portrayal of a person and their (attempted) suicide) or if an adoles-
cent is exposed to more extensive reporting of suicide, the risk is higher (Pirk-
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is et al., 2006). The latter also increases with sensationalist reporting (e.g., sim-
plified explanation of risk factors, graphic representation of the method used) 
(Samaritans, 2020).

One of the vulnerable groups particularly prone to imitate the behav-
iour displayed in the media or suicidal behaviour are adolescents (Gould, 2001), 
among whom the internet and (new) media are particularly popular (Maloney 
et al., 2014). In particular, the content published online can have an (even) great-
er influence on the users of these media (Pirkis & Nordentoft, 2011). In addi-
tion to (some) inappropriate media articles about suicide, other inappropriate 
content is also available on the internet (e.g. chat rooms that allow discussions 
about suicide, websites with factual information about suicide, and websites 
that encourage suicidal behaviour) (Biddle et al., 2008), which can provide very 
explicit descriptions of methods and information on how to obtain the desired 
method (Pirkis & Nordentoft, 2011). The internet also enables interaction with 
others who are thinking about or have accepting attitudes towards suicide, and 
young people are among the groups most frequently exposed to such and sim-
ilar content (Dunlop et al., 2011).

Although the risk of imitating a suicide is higher if the person who died 
by suicide was real (i.e. it was not a fictional character from a series or mov-
ie) (Pirkis & Nordentoft, 2011), adolescents tend to imitate the suicidal behav-
iour of a fictional person (Pirkis & Blood, 2010). A recent study (Bridge et al. 
2020) confirmed the link between the release of the television series 13 Reasons 
Why, which focuses on a 17-year-old girl death by suicide, and the rise in su-
icides among American adolescents. Because of their similar age and similar 
problems, some adolescents who watched the series found it easier to identify 
with the main character of the series and, in certain cases, to imitate her sui-
cide (Notredame et al., 2017), while other adolescents who had previously con-
templated suicide reported feeling worse after watching the series (Rosa et al., 
2019).

These findings highlight the need for the responsible and safe portray-
al of suicidal behaviour in media content since responsible reporting on sui-
cide can be a protective factor. Such content should, therefore, not contain in-
formation that could lead to identification with the deceased but should inform 
about the topic, highlight sources of help, and tell stories of people who have 
coped with distress in a constructive way (Maloney et al., 2014). Thoughtful re-
porting on suicide that does not sensationalise the topic but focuses on the real 
consequences of an (attempted) suicide can reduce the risk of imitation (Pirk-
is & Blood, 2010).

For people in need, various (more or less) interactive websites raise aware-
ness, provide verified information and sources of help, and encourage a con-
structive solution to the distress (Barak & Grohol, 2011). One such website in 
the Slovenian setting is the psychoeducational website zivziv.si, which aims to 
raise awareness and provide information about suicidal behaviour. Preventive 
measures can be important as they help young people to deal with the problem 
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more constructively. This is even more important during adolescence, as most 
young people do not yet have as much experience with similar situations and 
therefore do not have a wide range of possible coping strategies.

Conclusions 
Suicide is often just the end of a complex process that may have begun long be-
fore the actual act, and in the course of which the decision to die by suicide has 
changed, sometimes more, sometimes less. In this paper, we have examined the 
environmental factors that significantly influence the process in children and 
adolescents either as protective factors or as risk factors.

There are differences in which risk and protective factors are most im-
portant or have the greatest influence on the well-being of children and adoles-
cents. For this reason, we have presented those that can be influenced with ap-
propriate interventions.

Due to the complexity of suicidal behaviour, prevention measures need 
to be carefully planned and adapted to the understanding of the specific risk 
group (van der Feltz-Cornelis et al., 2011). Suicide in children and adolescents 
can be prevented. In this regard, peers, the school environment, the media and 
the wider community make an important contribution to prevention by dis-
cussing and reporting on these issues appropriately and empowering young 
people to resolve difficulties and find help. This can help create a safe environ-
ment for honest conversations and show that even major problems and hard-
ships can be solved.
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Abstract

Introduction: The influence of education regarding their reproductive 
health on Roma women - women with a unique way of life in special 
community conditions - on the health of their children has been little 
researched in Slovenia. The objective of the research was to analyse 
the perceived consequences of health education intervention on the 
awareness of Roma women regarding their reproductive health and 
consequently on the health of Roma children. Methods: Qualitative 
research approach was used. In July and August 2015 three focus groups 
were created; 11 health professionals, who deal with the reproductive 
health of Roma women and the health of children, participated. Results: 
10 categories were identified, in which 147 codes with a total frequency 
of 187 were identified. They were grouped under 4 topics. These are: (1) 
General education of Roma women and their knowledge in the field of 
reproductive health. (2) The benefits of a health education leaflet and 
this research. (3) Care for reproductive health and children’s health. (4) 
Medical problems and doctor’s appointments. Discussion and conclusion: 
Opportunities for progress in Roma women’s reproductive health care 
lie in raising their awareness of the possibilities of access to reproductive 
services, the treatment offered by health services, and their inclusion in 
health education programs. Roma women’s lack of general education 
is closely linked to their rejection of reproductive health education. 
Education must be adapted to their understanding, using pictorial 
material and straightforward messages. Furthermore, using a great deal 
of empathy and time considerations, they can be encouraged by visits 
or organization of lectures in their home environment. Roma women 
do not possess enough knowledge about pregnancy and childbirth, 
which is also due to the fact that reproductive health care knowledge is 
no longer passed down from generation to generation as it used to be. 
However, there has been some progress in the care of infants, especially 
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regarding the hygiene and improved living standards. A major problem 
is unhealthy lifestyle, especially smoking of pregnant women, smoking 
indoors near children, and poor nutrition of both mothers and children. 
Some major issues are also their reluctance to follow the advice received 
when visiting a gynaecological dispensary and occasional negative 
experiences with communication styles and feelings of discrimination.

Key words: Roma women, reproductive health, awareness, intervention 
study, education

Introduction
Roma women live mostly in communities defined by ethnicity. Their health 
culture is specific, but it is changing under the influence of the culture of the 
majority population and modern media. They need special attention when 
maintaining their reproductive health, whereby their own health awareness 
of extreme importance (Logar, 2016). This is not self-evident, it is influenced 
by self-initiative, education, community attitudes within the Roma population 
and the majority population (Zelko, 2015). It is precisely in these environments 
that Roma face discrimination both in this country and in Europe: in the fam-
ily on the basis of gender, in the wider environment on the basis of ethnicity 
(Kymlicka, 2017). In the results of her research, Čvorović (2019) states that trae-
ditional Roma marriage can have a protective effect on the reproductive and 
general health of Roma women. However, other factors such as poor litera-
cy, socio-economic conditions, violence and exclusion have a negative impact 
(Logar, 2016; Kymlicka, 2017; LeMasters et al., 2019).

In the last decade, many initiatives have been implemented in Slovenia 
to take care of the reproductive health of Roma women. Increasing health lit-
eracy, empowerment in the use of health services (Rodrigues Derecho, 2013), 
knowledge regarding reproductive health, the importance of gynaecological 
examinations, adequate motivation with approaches appropriate for Roma cul-
ture, health promotion programs - all of the above has led to greater awareness 
of reproductive health (Second national conference on the health of the Roma 
population, 2009; Rodrigues Derecho, 2013). The consultation “Roma women” 
(2015) also indicated a distinct need to include Roma women in the discourse 
on their situation and the need for greater care for sexual and reproductive 
health.

Health education can have a significant impact on the improvement of 
health of individuals and communities. It is a combination of learning experi-
ences through which people acquire knowledge, which in turn affects the im-
provement of the health of an individual or a community. It is important to 
take into account the profession and cultural messages from the environment 
where educational work takes place (Zaletel Kragelj et al., 2007).

With the help of health and educational measures and interventions, cer-
tain habits and behaviours can be changed in favour of the individual’s care for 
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health. This can be done in the form of individual counselling, preventive ex-
aminations, educational workshops, with education for responsible parenting, 
changing the lifestyle and reaction to illness. In dispensaries for women, var-
ious aids are used, including educational leaflets. By presenting targeted con-
tent, they try to influence the improvement of life and problem solving as an 
aid in self-education and personal interest in achieving goals in the field of re-
productive health (Logar, 2016).

Purpose and objectives
The purpose of the research was to study the opinions and attitudes of health 
workers after the implemented health-educational intervention and to deter-
mine the potential changes in the behaviour of Roma women in caring for their 
reproductive health.

The objectives of the research were to identify the message value and use-
fulness of the health-educational leaflet I care about my health, to determine 
the links between education and awareness of health as a value, to analyse the 
gradual adoption of positive changes in the care for reproductive health. The 
following research questions were posed:

- How does the education of Roma women affect reproductive health 
care?

- How do the participants of the focus groups evaluate the health-ed-
ucational intervention and the educational leaflet?

- What factors influence the development of modern-day diseases in 
Roma women and their children?

Methods
A prospective interventional study was conducted; qualitative methodolo-
gy was used. Three focus groups were formed to determine the impact of the 
health-educational intervention on Roma women’s greater awareness and con-
cern for their reproductive health and the health of their children.

Instrument description
Open-ended research questions enabled the participants to discuss the issues, 
exchange experiences and views on the problems (Poplas Susič, 2014). In this 
way, we wanted to obtain an assessment of the success of Roma women’s edu-
cation based on the content presented in the educational leaflet. Eighteen ini-
tial questions were formed. In addition to the socio-demographic questions, we 
included questions about the message value of the leaflet, general evaluation of 
the health-educational intervention, expressed encouragement to visit the dis-
pensary for women more often, awareness of the preservation of reproductive 
health, the usefulness of this type of education, methods of further education 
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and about general health- educational approaches in the medical treatment of 
Roma women and Roma children.

Sample description
The participants of the focus groups were health workers who had contact with 
Roma women in their work. They were able to, directly or indirectly, perceive 
the results of the health-educational intervention. The first focus group con-
sisted of women’s dispensary employees and a general practitioner, the sec-
ond was focused on employees of the preschool dispensary (paediatrician), and 
the third was made up of community nurses and a student from the Faculty of 
Health Sciences. Ten participants had more than fifteen years of experience in 
the medical treatment of Roma women or children.

Description of research and data processing
Focus groups were made with eleven female health workers in the selected 
health centre. Based on the presence of employees, three focus groups were 
formed. After presenting the purpose and process of work in a focus group, 
they were familiarised with the basic principles of the discussion, the prin-
ciple of confidentiality and anonymity, and the key contents of the research 
were generated (Poplas Susič, 2014). They were again shown the health and 
educational materials that were distributed to the Roma in the settlement 
or in the dispensary. Before answers were recorded, they filled out a form 
with demographic data, level of education, occupation, work experience ex-
pressed in years, work experience with Roma women. With these questions, 
we tried to establish Roma women’s acceptance of the leaflet by, their re-
sponse to invitations from women’s dispensary, acceptance of the learned 
rules in the health centre regarding timing, ordering, prevention, etc. The 
primary texts of the focus groups were analysed according to the princi-
ples of qualitative text analysis. The preparation phase was followed by open 
coding, category formation and abstraction (Schreier, 2012). The obtained 
drafts were qualified according to their properties and dimensions (Vogri-
nec, 2008; Friese, 2012).

Results
Based on the independent coding of the transcripts of all three discussions, 10 
categories were formed, in which 147 codes were found with a total frequen-
cy of 187. The number of codes and the corresponding topics are shown in Ta-
ble 1.
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Table 1: Focus group categories and topics

Categories Focus group 
1

Focus group 
2

Focus group 
3

Number of 
codes in  

individual 
categories

Topics

Demographics 12 9 12 33 Medical personnel work.
Education of 
Roma women 7 2 1 10 General education of 

Roma people and their 
education in the field of 
(reproductive health). Health education 9 4 6 19

Leaflet 20 2 9 31
The usefulness of the leaf-
let and this research. Research into 

Roma women 0 0 1 1

Pre-natal and 
post-natal care 7 3 12 22 Care for reproductive 

health and the health of 
children. Children 1 9 9 19

Medical check-
ups 12 6 4 22 Health problems and 

doctor‘s appointments. 
Health problems 5 12 8 25
Miscellaneous 0 1 4 5

The purpose of the focus groups was to analyse the impact and results of 
the health-educational intervention, but the participants also talked about oth-
er areas related to Roma health care. They will also be presented, as they are 
connected to the findings of the members of the focus groups on the impact of 
education on care for reproductive health and children’s health (Petek, 2014).

General education of Roma people and their education 
in the field of reproductive health

The general education of Roma men and women who visit their health centre is 
rather low. Children avoid attending school. According to some in the groups, 
the most effective way to stop financial assistance to parents is if the child plays 
truant.

“Why is there no Roma woman in this school district who has fin-
ished primary school during the compulsory education period? How 
can this be allowed?”(F1,S3)

“I think they have to go to school for nine years and that’s it. They al-
ways repeat classes and then finish.” (F1, S2)

“11 children didn’t go to school because they had health problems.” 
(F1,S1)

“A gypsy woman said that a girl left when she was 13 years old and 
that she went to social services and was told her that the girl was an 
adult and there was no sense going after her. (F1, S4)
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Lack of basic education is associated with rejection of reproductive health 
education.

“Why don’t they come to the maternity school? They get an invitation. 
Not one has shown up in the 15 years I’ve been here.” (F1, S4)

“I came to the village at 11:00 am. They wanted come at 12:00. Then 
an employee from the centre went from door to door so that some of 
them came.” (F1, S2)

“They should make a plan for two or three of them to visit them at the 
settlement.” (F3, SS2)

The respondents believe that education should be brought closer to the 
Roma women, should be adapted to their habits and understanding, organised 
in their settlements, and small gifts should be provided.

“They don’t understand what you want from them, they don’t under-
stand the words. They take everything literally.” (F3, S1)

“I don’t mind if we hold a lecture there, but I won’t go there in my free 
time.”(F1, S2)

“It is very important to give them something. I went to the pharmacy, 
where they gave me towels and soap. You know how many showed up 
then, before there were only three.” (F3, S2)

“You have to scare them a little and they go.” (F3, S1)

The usefulness of the health-education leaflet and the present 
research

The participants of all focus groups evaluated the educational leaflet positive-
ly from the point of view of its impact on greater awareness of reproductive 
health, encouragement to make appointments, and the appearance, impor-
tance of the present research in general.

“It is the first step, progress; however, it will take a long time for all of 
this to be seen: it is necessary to start with this in school, in kinder-
garten.” (F1, S1)

“The leaflet is good, visually very nicely organised and equipped with 
pictures and numbers for making appointments and working hours.” 
(F3, S2)

“We really like that it says we can also teach them about baby care; 
and with that, in this way we are also included in this leaflet. Yes, this 
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is how we see our role, in cooperation with other services and so on.’’ 
(F3, S2)

“If nobody did any research and we just let everything as it was, you 
know how it would be. Just like it used to be; one path, everything 
dirty. They were all in shirts and barefoot. I think it’s necessary to do 
research.” (F3, S3)

The comments mainly concerned the font size, the translation into Roma 
language. They pointed out that the intervention was not long enough.

“I wouldn’t translate everything. The first page, yes, so that they feel 
addressed. They are part of our society and must learn Slovenian lan-
guage.” (F3, S2)

“This is probably one of the forms of raising their awareness. You were 
able to establish more order in the women’s dispensary, but there is no 
way for this to be achieved in general clinics.” (F1, S1)

Caring for reproductive health and the health of children
The participants of the focus groups believe that Roma women still know too 
little about pregnancy and childbirth, perhaps even less than in the past.

“It’s true, they don’t know anything. They no longer pass down knowl-
edge. They are terrified when they come for the first doctor’s appoint-
ment.” (F1, S3)

Nowadays Roma women give birth in maternity hospitals, whereas in the 
past they had babies at home or in the forest. Progress can also be detected in 
childcare. Mothers also come for check-ups, but these visits become fewer with 
time.

“Now they go to the hospital because they are afraid for themselves 
and the child, but it is true that they leave already in the evening. If 
there are problems, they stay.” (F3, S2)

“Now community nurses bathe the babies during home visits. They 
have water waiting for us when we arrive. They have basins and al-
so prams.” (F3, S2)

“We are trying our best, the most important thing is to gain trust.” 
(F3, S1)

According to the community nurses who participated in the focus groups, 
the health of both mothers and children is affected by smoking and heat in 
their houses, as well as poor nutrition. Roma women refuse to breastfeed.
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“It’s very hot in their homes. They smoke inside. And nutrition is a 
problem. Poor, bland, unhealthy. Sweet soda drinks.” (F3, S2)

“Very few women breastfeed. Maybe the first month, but not after 
that. They buy processed food, it’s the new fashion for them.” (F2, S1, 
S2, S3)

In the children’s dispensary, they encounter problems regarding the man-
datory vaccination of children.

“Vaccination of children depends on the mother. There are problems with 
prevention, there is no problem with curative treatment. We then “catch” them 
and vaccinate them.” (F2, S1)

Health problems and doctor’s appointments 
Experts point out unhealthy eating habits, obesity, diabetes and cardiovascu-
lar diseases.

“There are many people who suffer from diabetes and obesity. Cardi-
ovascular problems and heart attacks are present among Roma peo-
ple.” (F1, S1)

“There is one child who is only sent to kindergarten for lunch, but he 
can’t even hold a pencil. He is so fat. I ask them if they ever cook spin-
ach, and they just look at me strangely. Burek, pizzas, iced tea, car-
bonated drinks, this is what Roma children love. And adults too.” 
(F2, S1)

“We should put more effort into ensuring proper nutrition, so it would 
be a good idea to organize courses and education.” (F2, S2)

Research participants note progress in hygiene and dental care.

“As far as cleanliness and hygiene are concerned, it’s different now. 
They are nicely dressed. They used to be toothless. It’s a little better 
now, they do brush their teeth.” (F2, S2)

They point out that general awareness of health care is still weak. Roma 
women often do not come for examinations, even if they have an appointment, 
they take advantage of the on-call service.

“If we order them at 7:00 a.m., they won’t be there. Then we say say 
at 12:00. We say that something will be wrong with the child and they 
come.” (F1, S2)

“The main thing is not to wait.” (F1, S4)
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“Online ordering, well, that’s what I’d like to see. We are not there 
yet. They don’t know the basics yet.” (F1, S1, S2, S3, S4)

Discussion
Regardless of their perception of health, people and the public expect high-qual-
ity treatment - on time and equally accessible to everyone (Prevolnik Rupel, 
Simčič and Turk, 2014). In Slovenia, there is no equality regarding health be-
tween the majority population and the Roma. They face basic problems, such 
as lack of access to drinking water and electricity, poorer living conditions, ex-
clusion, which in turn affects their integration into the education system, atti-
tudes to health, especially in preventive activities and causes unhealthy eating 
habits (World Roma Day, 2021).

Roma women in Slovenia have equal access to public health as the rest 
of the population, but in practice they make insufficient use of these opportu-
nities (Logar Čuček, 2020). Taking care of their health is of secondary impor-
tance for Roma women, due to their position in the family, poorer social status, 
and lower level education. Health workers included in this research confirm 
this. They find that in the researched area, few Roma women complete prima-
ry school education due to the delayed start of schooling, repetition of classes. 
They can acquire certain skills in the last triad of primary school education, but 
they usually do not get that far. Lack of basic education also discourages them 
from participating in various educational workshops on reproductive health, 
infant care and maternity schools. For greater responsiveness, Roma women 
must be motivated in a culturally acceptable way by taking into account lan-
guage barriers, the influence of tradition, and by adapting to Roma customs 
and understanding. They also drew attention to the problems in communica-
tion between them and Roma women and, as a result, poorer cooperation and 
lack of information, which is in line with the findings of similar research (Wat-
son and Downe, 2017; LeMasters, 2019; Komidar, 2019).

The research, which was carried out in the selected Roma settlement in 
three phases (2016), has an applicative character, as the results were used to cre-
ate health and educational material, which included guidelines for more effec-
tive access of Roma women to the women’s dispensary where they could get 
help and advice. The usefulness of the “I take care of my health” leaflet was al-
so verified with focus groups consisting of health workers responsible for wom-
en’s reproductive health. The participants confirmed the usefulness of the leaf-
let from the point of view of both its design and content: the location of the 
medical centre, following the day of the week and working hours, the purpose 
of the medical card, methods of making appointments. This would reduce vis-
its to emergency care. Areas where health workers can help them in taking care 
of their health and the health of their children were presented. They empha-
sized the usefulness of information regarding the importance of gynaecologi-
cal examination, pregnancy, childbirth, protection, breastfeeding. They found 
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that such material has an impact only if certain conditions are met, such as at 
least minimal literacy of the target group and the fact that the user (in this re-
search, these were women of reproductive age) can identify with the content. 
Older Roma women would need educational materials for preventive examina-
tions, combined with information how to recognize possible symptoms of dis-
eases. Illiterate women should be offered pictorial illustrations.

In the conversation with the health workers, we noticed some progress 
in taking care of reproductive health and children’s health. They give birth in 
a hospital, take care of their own and their children’s hygiene; they react very 
quickly to health problems in children, because for Roma, children represent 
joy. Most of them gave up breastfeeding. That being a mother is a mission for 
Romani women is also confirmed by other research (LeMasters et al., 2019). 
There are many obese children, which they attributed to low-quality nutrition. 
They often catch colds due to inadequate living conditions. Smoking is pres-
ent. The possibility of discrimination was denied by the health workers, but 
Romani women sometimes they are also “provoked” because they are Roma 
or by different approaches to medical treatment, non-observance of instruc-
tions, treatment procedures, etc. This is also confirmed by research conducted 
by other authors (Colombini et al., 2012; Watson and Downe, 2017).

Our research cannot be representative of all areas of Slovenia, but it brings 
valuable insights of health workers, as they were able to express and exchange 
their opinions for the first time about their experience with Roma people, their 
health and the health of their children.

Conclusion
The findings of this research show that Roma people should be encouraged 
to take care of their health. Various methods of education, talks, workshops 
are available to achieve this goal. Their traditions must be considered, mes-
sages must be unambiguous and supported by images. They should be educat-
ed continuously, using similar intervention materials, modern media, planned 
research, and the findings should be implemented into practice. The effects of 
the intervention should be compared in different settlements in Slovenia. Only 
in this way can a conceptual framework for a more unified approach and solv-
ing weak points in caring for the reproductive health of Roma women and the 
health of Roma children be obtained.
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Abstract

Introduction: Oral health is a part of general health. Problems with 
the oral cavity and/or teeth cause pain, discomfort and limitations in 
performing the function of the orofacial system and other daily tasks 
and reduce quality of life. Oral health-related quality of life (OHRQoL) 
can be used to assess the impact of oral health on an individual’s 
life, self-image, social interactions and work/school performance. 
Understanding the demographic and socio-economic characteristics of 
groups of individuals with poorer OHRQoL is crucial for the preparation 
of successful and effective public health approaches to improve and 
strengthen oral health. Methods: In the »National Survey on Oral Health 
of Children and Adolescents in Slovenia in 2019« we used a questionnaire 
with which we also monitored 6 indicators of OHRQoL. Questions 
related to difficulties with eating food, tense feelings, difficulties in 
carrying out school work, the presence of toothache, the presence of 
sores/ulcers and awkwardness due to the appearance of teeth. Children 
aged 6–17 were included in the study. In the group of children with 
poorer OHRQoL we included individuals that answered at least one 
question with occasionally or more often. Results: At least one OHRQoL 
limitation occurred occasionally or more often in 22.5% of participants. 
Painful gums/sores in the mouth were the most common (10.6%), 6.6% 
of children and adolescents were embarrassed because of the appearance 
of their teeth, 6.0% felt tense because of oral cavity/teeth problems, 
5.5% had toothache, 4.8% experienced difficulties with eating food due 
to oral cavity/teeth problems and 4.1% had difficulties carrying out 
school work due to problems with their oral cavity/teeth. One or more 
limitations were more frequent in girls (girls 24.9%, boys 20.4%). At least 
one of the limitations was more common in children aged 6–7 (24.5%), 
the proportion decreased in the age group 8–10 (19.5%) and increased 
to 25.2% at age 15–17 years. The proportion of children and adolescents 
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with one or more limitations decreased with higher levels of parental 
education (35.7% with primary education, 18.7% with a university degree). 
Discussion and conclusions: More than three quarters of children and 
adolescents did not experience limitations in their daily lives due to 
problems with the oral cavity and/or teeth. In the youngest age group, 
the problems were probably related to changing teeth and still present 
deciduous teeth. In the oldest age group problems with teeth and the oral 
cavity accumulate, and at the same time, they were probably linked to 
psychological changes related to growing up. Children and adolescents 
of parents with a high level of education had a better OHRQoL than 
children and adolescents of parents with a lower level of education. Oral 
health care was higher among the more educated individuals, which 
was reflected in the oral health of children and also had an impact on 
OHRQoL. Dental public health programs and interventions should be 
upgraded to incorporate activities of oral health promotion for those 
groups of children and adolescents.

Keywords: children and adolescents, oral health-related quality of life 
(OHRQoL), parental education

Introduction 
Modern, evidence-based references consider oral health to be an integral part 
of overall health. Teeth, with their chewing, phonation and aesthetic functions, 
contribute significantly to a better quality of life and to social interactions, and 
their functional impairment affects general health (WHO, 2003; Ranfl et al., 
2017; Baiju et al., 2017; Sischo et al., 2011). As such, oral health is not only the 
absence of disease in the oral cavity, but also enables individuals to engage in 
everyday activities and thus participate in interpersonal relationships (Baiju et 
al., 2017).

Various oral health conditions represent a major public health problem 
due to the burden of their frequency and the social, economic and psycholog-
ical consequences at both individual and societal levels (Baiju et al., 2017; Jo-
hansson and Osterberg, 2015). These conditions cause pain and limitations in 
everyday tasks such as chewing, speaking, laughing, and thus reduce the indi-
vidual’s quality of life (Paredes-Rodriguez et al., 2016).

In 1988, Locker introduced the oral health-related quality of life 
(OHRQoL) model, which led to the inclusion of the patient’s perspective in 
treatment (Locker, 1988). This is important because the biomedical view of 
health has been upgraded to a biopsychosocial model also in the field of oral 
health. OHRQoL is a concept that can be used to assess the impact of oral 
health on an individual’s daily life, i.e. self-image, social interactions, school 
and work performance, and more (Sischo et al., 2011; Gherunpong et al., 2006). 
Assessment of OHRQoL varies over the course of an individual’s life and is as-
sociated with different factors: functioning (chewing, speech), pain and dis-
comfort (acute pain, chronic pain), psychological factors (contentment with 
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appearance, self-image) and social factors (interpersonal relationships, com-
munication) (Bennadi et al., 2013). Individuals usually understand their health 
in a broader sense - as the presence or absence of disease.

In particular, during childhood and adolescence, in addition to its effects 
on eating and speech, oral health has an important impact on social partici-
pation and interpersonal relationships. During this period, children and ado-
lescents’ relationships with peers become important, where self-image, physi-
cal self-image, including facial appearance and psychological well-being play 
an important role (Rando et al., 2018). Oral and/or dental problems can also af-
fect a child’s/adolescent’s daily functioning, such as school performance. Oral 
and/or dental problems can have a negative impact on school performance, as 
pain interferes with a child’s sleep, resulting in poorer academic performance 
(Krisdapong et al., 2013).

Subjective assessment of OHRQoL is also important because it has an 
impact on an individual’s actions to take care of his or her own health, and 
are in turn reflected in their health status. Finally, the assessment of OHRQoL 
is important in the light of inequalities in access to dental care (Sischo et al., 
2011). Research on OHRQoL is important to identify groups at increased risk 
of poor oral health, as poor oral health in childhood may continue into adult-
hood (Kragt et al., 2016).

Methods 
The data were collected as a part of the cross-sectional »National Survey on 
Oral Health of Children and Adolescents in Slovenia in 2019«. A representa-
tive sample of 3,200 children and adolescents under the age of 18 was included. 
The survey was carried out using the EGOHID questionnaire. Questions relat-
ed to OHRQoL were addressed to children and adolescents aged 6 years or old-
er. The children and adolescents included in the study received an invitation to 
participate in the survey at a home address, with a password to access the on-
line questionnaire. The survey took place in spring 2019, and participants re-
ceived another postal reminder during the survey period. The questionnaire 
was completed by parents, but young people aged 11−17 were offered the oppor-
tunity to complete the survey by themselves.

The data collected from the survey were reviewed in »Microsoft Excel 
2016«. The data were weighted by age and gender, taking into account one-year 
age groups. The analysis of the weighted data per sample and population was 
carried out in the computer software IBM SPSS Statistics for Windows’, ver-
sion 21.0 (IBM, 2020).

The OHRQoL questionnaire contained six questions on the frequency of 
dental problems when eating, the frequency of feeling tense, the frequency of 
difficulties in carrying out schoolwork, the frequency of toothache, the fre-
quency of painful gums/sores in the oral cavity and the frequency of embar-
rassment with the appearance of the teeth. Respondents could choose from five 
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possible answers on a 5-point Likert scale (never, hardly ever, occasionally, of-
ten, very often). We defined occasional, frequent and very frequent as the most 
common occurrence of limitations. For further analysis, we included only the 
answers given by parents and only individuals who answered all 6 questions re-
lated to quality of life.

The interpretation of the results is based on the number and percentages 
of persons in the selected categories, according to demographic variables such 
as gender, age, parental/guardian education and living environment.

Results 
According to the exclusionary factors taken into account in further data anal-
ysis, the final sample size was 725 persons. There were slightly more boys/men 
and slightly fewer adolescents aged 15 years or older. Most of the parents had at 
least a secondary education. The detailed data are shown in Table 1.

Table 1: Demographic data of the individuals included in the analysis 
(N=725).

Total 725 (N) 100 (%)

Gender
Boys 387 53.4

Girls 338 46.6

Age

6−7 years 159 21.9

8−10 years 241 33.2

11−14 years 218 30.1

15−17 years 107 14.8

Parental education

Primary school 14 1.9

High school 245 33.8

College education (vocational) 209 28.8

University degree 257 35.4

Living environment

Urban 229 31.6

Suburban 184 25.4

Rural 309 42.6

At least one OHRQoL limitation occurred occasionally or more often in 
22.5% of the participants. One or more limitations were more frequent in girls 
(girls 24.9%, boys 20.4%). In the age group 6–7 years, the prevalence of at least 
one limitation was 24.5 % and dropped to 19.5% in age group 8–10 years. In the 
next age group, it rose again and was the highest in the group of youngsters 15–
17 years old. Prevalence of limitations was also dropping with higher parental 
education; it was the highest in a group of children whose parents had only pri-
mary education and was the lowest in a group where parents had a university 
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degree. Prevalence of at least one limitation was also higher in more rural local 
environments/settlements. For detailed results see Table 2. 

Table 2: Demographic data by frequency of occurrence of particular 
problems or limitations (N=725).

No limitations (N) One or more  
limitations (N)

Participants with 
limitations (%)

Total 562 163 22.5

Gender
Boys 308 79 20.4

Girls 254 84 24.9

Age

6−7 years 120 39 24.5

8−10 years 194 47 19.5

11−14 years 168 50 22.9

15−17 years 80 27 25.2

Parental  
education

Primary school 9 5 35.7

High school 180 65 26.5

College education 
(vocational) 164 45 21.5

University degree 209 48 18.7

Living  
environment

Urban 185 44 19.2

Suburban 152 32 17.4

Rural 222 87 28.2

Table 3: Prevalence of specific limitations (N=725).

Occasionally 
or more often (N)

Participants 
with limitations (%)

Having difficulty eating food 35 4.8

Felt tense 44 6.0

Difficulties with school work 29 4.1

Toothache 40 5.5

Sore gums/sores in the mouth 77 10.6

Embarrassed by the appearance of his/her teeth 48 6.6

Most of the participants had no limitations. From those who had some, 
most had only one limitation which was present in 13.9% of the total sample, 
two limitations were present in 4.9% of the total sample, three or more limita-
tions were present in 3.7% of the total sample. There were also differences in the 
prevalence of specific limitations, of which the most common limitations were 
painful gums and mouth sores (10.6%), the second most prevalent feeling was 
embarrassment because of the appearance of their teeth (6.6%) and only 4.1% 
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had difficulties in carrying out schoolwork due to problems with their oral cav-
ity/teeth. Detailed data are presented in Table 3.

Discussion 
The results of the analysis show that almost a quarter of children and adoles-
cents experienced at least one symptom or feeling that affected their OHRQoL 
occasionally (or more often). Similar results on the prevalence of limitations 
have also been found in cross-sectional studies on the impact of oral health 
problems on children’s experience of limitations in everyday life (Rozier, 2008; 
Nuttall et al., 2003).

More serious limitations, such as difficulties in carrying out daily tasks, 
were not as common. Sore gums and sores in the oral cavity were more likely to 
occur. The proportion of participants with limitations was higher in the young-
est age group, which can be linked to changes and circumstances in school en-
try and tooth eruption and was also high in the 15–17 age group, where aspects 
of growing up and socialization also play a role. Dental dissatisfaction varies by 
age according to the developmental characteristics of the children and is differ-
ent in childhood than in adolescence. Feelings of attractiveness in relation to 
oral health become more important in late childhood and adolescence (Nuttall 
et al., 2003). In adolescence, individuals become more sensitive to social norms 
and ideals, and how they are perceived by their peers becomes more important 
(Barbosa et al., 2008).

In a survey in the United Kingdom, pain was reported as the most com-
mon limitation across all age groups (15–25% of children reported having pain). 
This was consistent with our findings when combining the responses to the 
questions on the frequency of toothache and the frequency of sore gums. Some 
differences in the frequency of certain limitations in daily life due to oral and/
or dental problems were also observed by gender, as parents of girls/adolescents 
were more likely to report the presence of at least one limitation. Results from 
the study on the impact of oral health problems in children in the UK did not 
confirm significant gender differences in the frequency of limitations due to 
oral health problems (Nuttall et al., 2003).

We also observed some differences in the prevalence of limitations in 
daily life for children/young people regarding the education of their parents/
guardians. Education is an important determinant of health-related behavior. 
While tooth-brushing with regular check-ups at the dentist is an important 
part of a healthy lifestyle, taking care of one’s own oral health is one of the most 
important factors of oral health and, consequently, also an important factor in 
promoting health. With lower levels of education, we can expect poorer oral 
health care, as we know that children of parents with lower education are less 
likely to brush their teeth, as shown also by the results of our study (Artnik et 
al., 2020).
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Results of our study were consistent with the research on inequalities in 
OHRQoL in children, which had shown that children from families with lower 
socioeconomic status (which includes parental education) had lower OHRQoL 
than children from families with higher socioeconomic status (Kragt et al., 
2016; Kumar et al., 2014; Locker, 2007). The systematic review on the impact 
of parental/caregiver socioeconomic status on children’s OHRQoL showed a 
direct association between parental/caregiver education level and children’s 
quality of life. Children of parents/caregivers with high levels of education were 
more likely to have better OHRQoL than children of parents/caregivers with 
lower levels of education, and a particularly significant association was found 
between maternal education and child OHRQoL (Kumar et al., 2014). Family 
socioeconomic status, which may be related to parental educational status, has 
a significant impact on children’s oral health through the ability of parents or 
caregivers to respond to children’s oral health needs and habits (Chaffe et al., 
2017).

Similarly, differences in OHRQoL also emerged according to the living 
environment. The proportion of children/adolescents who often or occasion-
ally experienced limitations in their daily life due to oral and/or dental prob-
lems was higher among children/adolescents from a rural living environment 
than among children/adolescents from an urban or suburban living environ-
ment. Differences by living environment for individual limitations were also 
confirmed in the detailed analysis, and these were particularly evident for the 
occurrence of painful wounds or ulcers in the oral cavity and toothache (Art-
nik et al., 2020).

We decided to limit the analysis to parental responses only, because the 
younger age group was not expected to complete the survey themselves, and 
because there was some ambiguity in the responses of the adolescents who 
completed the survey themselves regarding their or their parents’ education-
al qualifications. This brings some limitations for the interpretation of the da-
ta. Subjective assessment of OHRQoL, especially when reported by parents/
caregivers for their children, should be seen as a complement to, and not a sub-
stitute for, dental needs assessment or clinical oral health assessment (Allen, 
2003).

In order to get a precise overview of the prevalence of each limitation and 
to determine the proportion of the population with more than one limitation, 
we decided to limit the analysis to individuals who answered all six questions. 
For individuals who answered only one or a few questions, we could not assess 
whether they have other limitations.

Conclusions
Oral health is an integral part of general health and has great influence on 
quality of life. Children and adolescents in Slovenia occasionally feel some lim-
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itations and symptoms regarding oral health. OHRQoL is lower in children of 
parents with lower education and in children in more rural settlements. Den-
tal public health programs and interventions should be upgraded to incorpo-
rate activities of oral health promotion for those groups of children and ado-
lescents.
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Abstract

Introduction: Swimming, especially competitive, is one of the biggest 
challenges for the respiratory muscles. Muscles are weaker in the 
horizontal position, the hydrostatic pressure requires greater muscle 
force during inhalation, in addition, the respiratory muscles are also 
involved in stabilizing the torso during swimming. Limited breathing 
time is an additional challenge. The purpose of our study was to examine 
weather inspiratory muscle exercise also affects the maintenance 
of swimming abilities during a swimming break. According to the 
literature, increasing the strength of the inspiratory muscles has a 
major impact on improving respiratory and swimming efficiency and 
performance. Methods: The study involved first-year students of the 
Applied kinesiology program (n = 19, age: 19.7 ± 0.9 years), who were 
divided into an intervention group (n = 11) and a control group (n = 
8). They were included in the program of an eleven-day swimming 
course, after which we performed the first measurements. The second 
measurements were performed ten days after the end of the course. In 
the intervening period, none of the subjects performed any swimming 
training. The intervention group conducted an inspiratory muscle 
training program twice a day with the Powerbreathe Plus device. Results: 
The results showed a trend of improvement in maximal inspiratory 
strength, maximal inspiratory flow, test of CO₂ tolerance, breath holding 
after a relaxed exhalation (Buteyko test) and in under water breathe 
holding test. Statistically significant effect of time was shown in the 50-
100 m and 0-100 m swimming test. In both tests the result deteriorated 
in the intervention and control group, but a significant trend was shown. 
Namely, in both tests the swimming time in the control group was 
longer than in the intervention group. Discussion and conclusions: In 
the literature reviewed, we found that simultaneous exercises of specific 
sports and inspiratory muscles for at least four weeks, in most cases, 

The effect of inspiratory muscle training  
on the maintenance of swimming abilities 

Matija Maršič1, Matej Plevnik2

1Health center Izola, Health promotion center, Izola, Slovenia 
2University of Primorska, Faculty of Health Sciences, Izola, Slovenia

https://doi.org/10.26493/978-961-293-167-4.123-133



affect the improvement of respiratory functions and results in various 
sports. Based on the results of our research and the literature reviewed, 
we can conclude that the inspiratory muscle training in the period 
without swimming-specific training, shows a trend of positive effect on 
maintaining swimming results.

Keywords: inspiratory muscles, breathing, maintenance of abilities, 
Powerbreathe, swimming

Introduction 
The aquatic environment is one of the most demanding for respiratory muscles 
(hereafter RM), and competitive swimming represents one of the biggest chal-
lenges for them (McConnell, 2011). Lomax and McConnell (2003) showed that 
swimming causes a 29% drop in inspiratory muscle (hereafter IM) strength af-
ter exercise, compared to “land” sports, where the drop is between 10% and 
20%. Breathing with the chest submerged requires greater IM force due to hy-
drostatic pressure (Wylegala, Pendergast, Gosselin, Warkander, and Lundgren, 
2007) and IM are 16% weaker in the horizontal position (McConnell, 2011). The 
breathing pattern requires a high degree of body mobility in order to mini-
mize the negative impact on stroke mechanics (Lomax and Castle, 2011, Leahy 
et al., 2019). Due to better hydrodinamics, swimmers strive to reduce the num-
ber of breaths and time when the head is out of the watter McConnell (2011), so 
they must breathe quickly and as deep as possible (Leahy et al., 2019). In addi-
tion, during swimming, RM participate in trunk stabilization during propul-
sive moments (Vašičkova et al., 2017), and muscles with several roles simultane-
ously, are more susceptible to fatigue, reduced capacity and sport performance 
(McConnell, 2011). 

Inspiratory muscle training (hereafter IMT) is mentioned in the literature 
as an effective method for improving efficiency and performance in various 
sports. RM are highly adaptive to repeated exercise and show changes in struc-
ture, strength improvement, contraction speed and endurance (Ramirez-Ser-
miento, 2002; McConnell and Romer, 2003, McConnell, 2011). In a study by 
Downey et al. (2007), after four to eight weeks of IMT against resistance, biop-
sy has shown an increase in diaphragm thickness by 12%. In addition they no-
ticed an improvement in inspiratory strength by 24% after four and 41% after 
eight weeks of exercise. 

Some effects of IMT on performance in sports are already known. An im-
provement in the endurance of underwater (33% - 50%) and surface (38% - 88%) 
fin swimming was shown, the respiratory volume increased (12%), respiratory 
frequency decreased by 19% and energy expenditure by 7,8% (McConnell, 2011). 
In underwater swimmers, the improvement was shown in maximal inspirato-
ry pressure (hereafter MIP), inspiratory volume (hereafter IV) and underwa-
ter swam distance (USD) (Pupišova, Pupiš, Jančokova and Pivovarniček, 2014). 
Kilding, Brown and McConnell (2010) found an increase in MIP and swim-
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ming time for 100m and 200m after six-week IMT, the similar results Nahtigal 
(2015) found in 14- to 16-year olds after eight weeks of training.

The purpose of our study was to examine weather IMT also affects the 
maintenance of swimming abilities during a swimming break. The purpose of 
the research is particularly meaningful at the time, when restrictions and rec-
ommendations due to the declared epidemic of the covid-19 disease occasion-
ally limited the implementation of swimming activities in swimming pool fa-
cilities.

Methods 
19 students (5 male and 14 female) of the first year of the undergraduate study 
program Aplied Kinesiology participated in the research. They were divided 
into an intervention (n = 11; 6 women, 5 men) and a control group (n = 8; 8 
women, 0 men). 

As a part of the study course, the participants were included in the elev-
en-day swimming course program, after which we took the first measurements. 
The second measurements were taken ten days after the course. In the mean-
time, no swimming activities were performed. The intervention group per-
formed an IMT with the Powerbreathe Plus device (A division of Gaiam Ltd., 
Northfield Road, Southam, Warwickshire, CV47 ORD, UK). Exercise consist-
ed of 30 rapid maximum forced inhalations and relaxed exhalations, twice a 
day. The intensity (resistance on the device) was set to 60% of the maximal in-
spiratory power (S-index) (McConnell, 2011; Finta, Boda, Nagy and Bender, 
2020), which was measured in the first measurements. A specific intensity of 
60% MIP has been justified as effective IMT based on optimal response in con-
text of blood flow and generated pressure (Sheel et al., 2001, McConnell and 
Griffiths, 2010). The subjects were taught the independent and correct use of 
the training device before the intervention. 

Statistical package IBM SPSS Statistics 25.0 (Armonk, NY:IBM Corp.) was 
used for statistical data processing. Shapiro-Wilk test was used to check the 
normal distribution of variables. Analysis of the differences between the indi-
vidual variables between the groups in the initial state was performed using the 
independent samples t-test or its non-parametric version, i.e. the Man-Whitney 
U-test. The analysis of progress for normally distributed variables was checked 
with the analysis of variance for repeated measurements (Two-way/Factorial 
RM ANOVA) with the time and group factors (Field, 2009). We also calculat-
ed the interaction of time and group to determine the effect of the intervention. 
For non-normally distributed variables, we used non-parametric version, the 
Wilcoxon signed rank test. In accordance with selected test, we calculated the 
effect size (eta squared (η2)), defining the effect size as small for values > 0.01, 
medium for values > 0.06 and large for values > 0.14 (Cohen, 1988; Fritz, Morris 
and Richler, 2012). After the analysis of variance, we performed a paired-sam-
ples t-test, to check statistically significant differences for individual variables 
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within the group with respect to time. Wilcoxon signed rank test was used for 
non-normal distributions. R-value was used to determine the effect size. Values 
> 0.3 represented a medium effect size and values > 0.5 a large effect size (Field, 
2009). The level of statistical risk was determined at a value of p < 0.05.

Results 
The results of Wilcoxon signed rank test show that the intervention had a sta-
tistically significant effect, with a large effect size (Z = –2.934, p = 0.003; r = 
–0.626), on the result (11,5%) in maximal inspiratory power in the intervention 
group (Figure 1). Statistically significant differences (14%) were also found in 
control group (Z = –2.023, p = 0.043; r = 0.640). Results of the same test show a 
statistically significant influence of the intervention with a large effect size (Z = 
–3.413, p = 0.001, r = 0.588) on the result (9,0%) of the intervention group in the 
maximum inspiratory flow parameter (Figure 2). After ten days the results (10,9 
%) also improved in control group (Z = –2,023; p = 0, 043, r = –0,649). Time and 
group factors could not be calculated in non-parametric tests. 

Figure 1: Graphic representation of the box with whiskers for the values 
of the variable maximal inspiratory power (cmH2O)

Figure 2: Graphic representation of the box with whiskers for the values 
of the variable maximal inspiratory flow (l/s)
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For the variable FEV1/FEVC (F (1,14) = 4.600; p = 0.019; η2 = 0.335), a sta-
tistically significant effect of time with a large effect size was shown (Figure 3). 
The score decreased in the intervention (–1.8%, p = 0.255) and control group 
(–11.9%, p = 0.174). The intervention group showed less deterioration than the 
control group.

Figure 3: Graphic representation of the box with whiskers for the values 
of the variable ratio between FEV1 in FEVC

The results of Buteyko control pause test shows statistically significant dif-
ferences in the effect of time (F (1,13) = 4.667; p = 0.000; η2 = 0.661) and time 
and group (F (1,13) = 4.667; p = 0.044; η2 = 0.278) with a large effect size (Fig-
ure 4). The result increased significantly in the intervention group (52.3%, p = 
0.001) and insignificantly in the control group (111.3%, p = 0.052). Based on the 
results, we can conclude that the control group was better and the intervention 
had a negative effect on this variable.

Figure 4: Graphic representation of the box with whiskers for the values 
of the variable Buteyko test (s)

The results of the test of CO₂ tolerance (hereafter TTCO₂) parameter 
show statistically significant differences in the effect of time (F (1,14) = 4.600; 
p = 0.005; η2 = 0.441) with a large effect size (Figure 5). The TTCO₂ score sig-



zd
ra

vj
e 

ot
ro

k 
in

 m
la

do
st

ni
ko

v 
| h

ea
lt

h 
o

f c
hi

ld
re

n 
an

d 
ad

o
le

sc
en

ts
12

8

nificantly increased in the intervention (44.2%, p = 0.037) and control group 
(37.8%, p = 0.001). We observe a trend towards slightly greater improvement in 
the intervention group. 

Figure 5: Graphic representation of the box with whiskers for the values 
of the variable TTCO₂ (s)

For the other variables measured (FVC, FEV1, PEF, IV, counting time af-
ter maximum inspiration) there is no statistically significant effect of time or 
time and group.

The result of the 50-100m swimming time test show statistically signifi-
cant differences in the effect of time (F (1,14) = 4.600; p = 0.000; η2 = 0.895) with 
a large effect size (Figure 6). The result of the test increased significantly in the 
intervention group by 30,7% (p = 0.000) and in the control group by 40,1% (p 
= 0.001). The trend of a smaller decrease in swimming time in the intervention 
group is shown.

Figure 6: Graphic representation of the box with whiskers for the values 
of the variable swim time 50–100 m (s)

The results of the 0-100m swimming time test also show statistically sig-
nificant differences in the effect of time (F (1,14) = 4.600; p = 0.000; η2 = 0.830) 
with a large effect size (Figure 7). The result increased statistically significant-
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ly in the intervention group by 15,5% (p = 0.000) and in the control group by 
23.6% (p = 0.007). Trend of a smaller decrease in swimming time in interven-
tion group is shown, and thus the impact of the intervention on swimming 
skills.

Figure 7: Graphic representation of the box with whiskers for the values 
of the variable swim time 0–100 m (s)

Despite statistically insignificant differences, we can mention the result 
improvement in intervention group (15.5%, p = 0.124) and control group (2.3%, 
p = 0.949) in the breath holding under water test. A trend towards a greater im-
provement in the result in the intervention group is shown. 

For other variables (swimming time 0-25 m, 25-50 m, 50-75 m, 75-100 m, 
0-50 m, glide length, USD) there is no statistically significant effect of time or 
time and group.

Discussion 
The analysis of the results showed some changes in variables after the ten-day 
intervention. Changes in maximal inspiratory strength were statistically sig-
nificant and the results increased in intervention and control group. Based on 
the results, we cannot say with certainty that the increase in inspiratory mus-
cle strength is due to the intervention, although the statistical power is great-
er in the intervention group. Task learning has also an effect, which is reflected 
in gradual improvement of inspiratory pressures with repeated measurements 
(McConnell, 2011), but this theory can be refuted, since the subjects had the op-
portunity to try a few breaths before the first measures. In addition, we con-
sidered only the best result achieved. We assume that the intervention time 
was too short to get larger differences between the group results. The results of 
our research are consistent with the findings of the reviewed studies (Voliani-
tis et al., 2001, Romer et al., 2002a, Romer et al., 2002b, Griffiths and McCon-
nell, 2007, Kilding et al., 2010, Janssensl et al., 2014, Okrzymovska et al.,2019), 
from which it is possible to determine the trend of greater progress in relation 
of time. 
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Like the previous variable, result change in maximal inspiratory flow was 
statistically significant and increased in intervention and control group. Based 
on the obtained results, we cannot claim that the improvement is due to in-
tervention. We can conclude that maximal flow of inhaled air per second in-
creased because of better IM strength, which enable faster and stronger inha-
lation. Romer and McConnell (2003) claim the exact thing, therefore the peak 
inspiratory velocity is proportional to inspiratory strength and increases with 
training and reduction in fatigue response. 

The results of the TTCO₂ showed statistically significant effect of time 
but not time and group. The improvement of the result was shown in the inter-
vention and control group. Although the improvement of carrying the CO₂ in 
the system was greater in intervention group, we cannot certainly say that this 
is the result of the intervention. Improving CO₂ tolerance means less general-
ized anxiety perception, lower cortisol levels and thus better physical and men-
tal performance (Crux fitness, 2020). 

In Buteyko control pause test the effect of both time, and time and group 
was statistically significant and the results improved in both groups. Although 
the improvement in control group was not significant, was greater, therefore 
we assume that the intervention had a negative effect on this variable. The in-
tervention included just IM, and it seems that expiratory muscle inactivity af-
fected the worse exhalation control. The “assymetry” in strength and stiffness 
could somewhat affect the performance. Even with Buteykò s test there is a 
possibility of experience influencing the second measurements. Subconscious-
ly, a person may exhale less air knowing, that he will have to hold his breathe 
as long as possible. 

As already mentioned, in some articles we found a connection between 
inspiratory function improvement and certain swimming skills. We were 
mainly interested in maintaining or as little decrease of swimming abilities as 
possible. 

The analysis showed statistically significant effect of time in the swim 
time 50-100m and 0-100m test. We observe an increase of time in both groups 
in both tests. As the time decreased less in intervention group in both tests, we 
observe a trend of smaller decline in swimming skills after intervention, and 
conclude that IMT had an impact on maintaining swimming skills. 

Considering that S-index and PIF increased in both groups and the swim-
ming result decreased while the effect of time and group was not statistical-
ly significant, we cannot confirm the connection between S-index and swim-
ming time. We assume that the intervention influenced on easier overcoming 
of hydrostatic pressure during swimming, since there is no difference between 
the groups outside the water. The difference was noticeable only in the water. 
We did not find any research studying the effect of IMT without simultaneous 
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sport-specific training, but Nahtigal (2015) and Kilding et al. (2010) found im-
provement in swimming after additional IMT in the training process. 

Additional IMT to swimming, improves the ability to maintain a deep-
er and slower breathing pattern, which improves the efficiency of breath-motor 
coordination (McConnell, 2011). Ability to inhale faster and maintain a high 
lung volume is improved. This results better body position and stroke mechan-
ics, it is also possible to reduce number of breaths per stroke, all of which is re-
flected in faster swimming. 

In the underwater breath holding test we can also notice a trend of im-
provement due to higher result increase in intervention group, but no chang-
es or differences were confirmed in USD test as McConnel (2011) and Pupiso-
va et.al. (2014) detected.

Conclusions
We cannot claim that the improvement of IM strength and PIF is a result of 
the intervention, however a positive trend of improvement is shown. We can 
confirm that there is a relation between MIP and PIF. A significant improve-
ment was also shown in the TTCO₂ and Buteyko test, where the contribution 
of the intervention also cannot be confirmed, because of the increase of result 
in both groups. However, a positive trend towards improvement can be seen. A 
significant effect of time was shown in 50-100m and 0-100m swimming tests. 
Although the result deteriorated in both groups and tests, an important trend 
can be observed, namely, in both tests swimming time in the control group in-
creased more than in the intervention group. The result suggests that the inter-
vention may have an impact on the maintenance of swimming ability during 
the non-training period. 

Based on the reviewed literature and our research, we can conclude that 
IMT in the period without swimming-specific training shows a trend of posi-
tive effect on maintaining the swimming result. 

We encountered some limitations that should be improved in next sim-
ilar research. We suggest a longer intervention period, as we assume the effect 
would be greater. There should be only one gender included or at least evenly 
distributed as some studies confirm no differences between gender. There was 
a dropout of control group subjects, so we could use only measurements of five 
subjects. Larger number of participants should be provided. A third test is sug-
gested after at least twenty days to control the effect of time. In addition, better 
monitoring to insure a completely correct implementation would be necessary. 

RM exercises offer an additional opportunity to develop the swimmer 
himself and swimming result. According to the literature, there is a certain 
protocol (intensity, duration, number of repetitions and number of sets) to 
achieve the success of such training. This is the way we can make the most pro-
gress in the shortest time possible. 
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Abstract

Introduction: Motor development, motor abilities, and physical fitness 
level in children are potent biomarkers of health from an early age. In 
order to assess motor abilities and physical fitness in young children 
practical and easy-to-perform tests are necessary. Explosive power is 
defined as the ability to perform the maximum effort in a minimum 
amount of time. Body composition has a significant impact on motor 
skills and consequently on motor development and health status. With 
this research we want to find out what the role is a muscle and fat mass 
in the expression of explosive power in preschool children according 
to their body weight status. Methods: A causal non-experimental 
method was used to obtain the data. The sample consists of 5-6-year-
old children of both genders (N=75), divided into three groups based on 
body mass index (WHO BMI for age 5-19 years) – Normalweight (N=54), 
Overweight (N=5) and Obesity (N=16). The explosive power of the legs 
was measured with the motor test long jump from the site and the motor 
test counter movement jump tests on the ARS balance plate. Muscle and 
fat mass were measured with a Tanita DC 430-MA body composition 
analyzer. ANOVA (Eta squared / Effect Size) was used to compare results 
between groups and Pearson correlation for differences between groups. 
Results: Children in the Normalweight group achieved the best results 
on explosive power tests, and children in the Obesity group achieved 
the worst results. However, the differences between the groups are not 
statistically significant (p >0.05). Discussion and conclusions: Reducing 
the proportion of fat mass in the body and increasing the proportion 
of muscle mass in the preschool period is important for well-developed 
explosive power. Children need to be offered enough exercise and sports 
activities, including jumping and running.

Keywords: muscle mass, fat mass, explosive power, preschool children
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Introduction 
Physical fitness is an indicator of health in youth and is related to later body 
composition in preschool age (Henriksson et al., 2019). The obesity epidemic, 
at one time confined to adults, has now penetrated the pediatric age range and 
shows every sign of a rapid escalation (McCarthy et al., 2006). Studies examin-
ing the association of health-related physical fitness and total and central body 
fat in a population of preschool children as young as 3 to 5 years old are scarce 
and mainly measured by one fitness test. Research data Martinez‐Tellez et al. 
(2016) shows that excess body fat in preschool children results in poorer per-
formance on all tests that require bodyweight movement. Explosive power is 
the ability to activate the maximum number of movement units in the short-
est possible time, it appears as the maximum initial acceleration when mov-
ing the body in space (Pistotnik, 2011). It is characterized by the rapid produc-
tion of a large amount of muscle power in a very short time. It manifests itself 
mainly in acyclic movement types of jumping, throws and kicks, and in short 
sprints (Pistotnik et al., 2002). Direct online control of movement is not possi-
ble without fast, explosive and instantaneous movements. This is done on the 
basis of sensory information at different levels: spinal cord, brain stem, subcor-
tical centers and sensory-motor centers in the cerebral cortex. For preschool 
children engaged in an additional form of organized physical activity, the in-
fluence of morphological characteristics on the expression of strength is less 
obvious compared to children who do not have organized additional physi-
cal activity, primarily due to the reduction of subcutaneous fat and body mass 
as disruptive factors (Sadri et al., 2014). Appropriately designed and controlled 
strength training is safe for children, contributes to increasing muscle strength, 
better performance of other sports movements and reduces susceptibility to in-
juries. Such a method also improves the general health status of the child and 
has a positive effect on the psychosocial component of the child (Škof, 2016).

Methods 
A causal non-experimental method was used to obtain the data. The sample 
consisted of 5-6-year-old children of both genders (N=75), divided into three 
groups based on body mass index (WHO BMI for age 5-19 years) – Normal-
weight (N=54), Overweight (N=5) and Obese (N=16). The number of children 
in each BMI group was not balanced. The explosive power of the legs was meas-
ured with two motor tests – a long jump from the site and counter movement 
jump tests on the ARS force plate. Muscle and fat mass were measured with 
a Tanita DC 430-MA body composition analyzer. 1-way analysis of variance 
(ANOVA) with eta squared values for effect size, was used to compare the re-
sults between groups and Pearson correlation was used for assessing relation-
ship between outcome variables. 

The values of fat and muscle mass represent the independent variables. 
Explosive power, expressed as the average Z-value of the two motor tests, rep-
resents the dependent variable.
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Results 
The results of the research show descriptive data of variables, differences be-
tween BMI groups and the correlation of Explosive Power with fat and mus-
cle mass.

Table 1: Descriptive statistic and ANOVA (according to the BMI rang) 
of motor tests results and body composites data

BMI rang

  Normalweight 
N=54

Overweight 
N=5

Obesity  
N=16 p η2

CMJ/Hft [m] 0,110 0,068 0,100 0,331 0,030

LJS [m] 1,073 1,120 1,062 0,847 0,005

FATp [%] 16,87 20,26 27,66 0,000 0,590

FATm [kg] 3,59 4,66 8,22 0,000 0,590

MUSCp [%] 77,81 63,10 68,36 0,000 0,249

MUSCm [kg] 16,39 17,42 19,69 0,000 0,266

ExPower [Z-Value] 0,038 -0,181 -0,073 0,787 0,007

CMJ/Hft - counter movement jump/jump height; LJS - long jump from the site; FATp - Fat 
percent; FATm - Fat mass; MUSCp – Muscle percent; MUSCm - Muscle mass; ExPower – 
average Z-Value of CMJ and LJS test results; p - Sig.; η2 - Eta-squared (ANOVA Effect Size)

The best results on the CMJ height test and in overall explosive power 
scores were achieved by children in the Normalweight group, and the best re-
sult on the long jump test was achieved by children of the Overweight group. 
Children in the Obesity group achieved the worst result on the long jump test 
and in overall explosive power (Table 1). Differences between BMI groups are 
not statistically significant (p > 0.05). Eta Squared indicates a medium effect for 
the CMJ height (η2 <0.01) and small effect for long jump test and overall explo-
sive power (η2 < 0.01).

Table 2: Correlation of Explosive Power with fat and muscle mass

FATm FATp MUSCm MUSCp

Normal weight (N=54)
r 0,030 -0,032 0,065 -0,091

p 0,832 0,819 0,640 0,515

Overweight (N=5)
r 0,609 -0,102 0,794 0,185

p 0,275 0,870 0,109 0,766

Obesity (N=16)
r -0,133 -0,093 -0,052 0,079

p 0,624 0,731 0,849 0,770

r – Pearson correlation coefficient; p - Sig. (2-tailed)
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In the Normal_weight group (Table 2) was detected a low degree of cor-
relation between explosive power and muscle and fat mass (r <0.29). In the 
Overweight group was detected a high degree of correlation between explo-
sive strength and muscle and fat mass (r > 0.50), except for fat mass percent-
age, there is a low negative correlation (r = -0.102). In the Obesity group was 
detected a low degree of correlation between explosive power and muscle and 
fat mass (r <0.29). In all BMI groups, the correlation of explosive strength with 
muscle and fat mass is not statistically significant (p >0.05).

Discussion 
The findings of our research are consistent with the findings of the research 
conducted by Matarma et al. (2018). Healthy-weight children had higher scores 
in strength and agility compared to overweight or obese children. Moreover, in 
a study by Reeves et al. (1999) higher body fat as measured by skinfolds in pre-
school children was associated with worse half-mile running time. Also, Hen-
riksson et al. (2016) in their research found that in four-year-old children, body 
fat percentage was associated with a worse performance in the 20 m shuttle 
run, standing long jump and 4 x 10 m shuttle run tests.

Carnevale Pellino et al. (2020) investigated the difference between the 
sexes and reported that boys did not significantly increase their performance 
while growing up, while girls did improve their performance. Sadri et al. (2014) 
also found the same. In our study, possibly due to the small sample size, we did 
not detect gender differences.

Conclusions
Reducing the proportion of fat mass in the body and increasing the proportion 
of muscle mass in the preschool period is important for well-developed explo-
sive power. Improvements in lower body muscle strength over the 12-month 
follow-up period are associated with decreases in body fat mass index and body 
fat percentage (Henriksson et al., 2019). 

For the development of explosive power and consequently for good physi-
cal health it is necessary to offer children enough physical and sports activities, 
which include jumping and running, already in the pre-school period.
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Abstract

Introduction: Health education and health promotion are reflections 
of the general culture in each society. Health education work is a basic 
activity of care providers, which helps individuals to become active in 
improving and maintaining their health and preventing diseases. Health 
education should start at a young age, because children learn how to 
live as healthy as possible, which is a good investment for the future. 
The purpose of the research was to examine the importance of health 
educational activities in kindergartens and to determine the position of 
educators in this regard. The aim of the research was to determine how 
educators are active in health education with preschool children and 
how children are acceptable to these contents. Methods: The research 
was based on a qualitative working method, and the primary data were 
obtained through interview techniques. The sample in the research was 
engaged, six respondents from three different kindergartens participated 
in the interview. Results: The results show that kindergartens collaborate 
with health facilities, but the number of visits by health personnel 
varies from kindergarten to kindergarten. The children are receptive 
to the information provided by the health personnel and are happy 
to participate in the activities. In-service training is provided for 
kindergarten teachers as part of the “Health in Kindergarten” program, 
while another in-service training on health education is not planned. 
One of the interviewees said that she participated in first aid training, 
which should be a constant practice for all those who work with children, 
as they are unpredictable and appropriate action in case of accidents can 
save lives. Discussion and conclusion: Much more importance is given 
to health education today than in the past. However, health education 
activities should be more frequent in educational institutions. Especially 
during the epidemic, these activities continued. Children indeed learn 
to take care of their health at an early age, but to do so, they must 
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first be given relevant information in a way that they can understand. 
Unfortunately, many children are not introduced to health information 
until they are in kindergarten or school because parents do not have the 
relevant knowledge at home or do not consider such topics important. 
Interviewees agree that the content of health education is important, 
but it depends on each institution how much emphasis they place on it. 
There would be a need for a unified curriculum that includes health and 
education content in kindergartens and includes content for children, 
educators and also parents since parents are first and foremost role 
models for their children.

Keywords: health education, education, work in kindergartens, health 
content and kindergarten

Introduction
Health education is part of general education and reflects the culture of indi-
viduals and society. In the past, health education was not taken care of, but to-
day it is extremely important in a developed society. We are aware that with an 
appropriate educational approach and lifestyle, we can at least partially influ-
ence our health. Health education is the responsibility of medical personnel, 
and in the case of children, it also involves educators and parents who need to 
be educated about certain health issues. If we want a person to have healthy 
habits, it is necessary to educate him/her in this direction already as a child, 
and for this purpose, it is also necessary to educate parents, because, after all, 
children are often a reflection of their parents, because they observe and im-
itate them. Kindergarten does not only mean an institution where the child 
is protected, but it also means that the upbringing and education of the child 
are taken care of in kindergartens. Therefore, it is extremely important to start 
health education at a young age, because in this way we inculcate healthy hab-
its in the child, which he will maintain in adulthood. Slovenian kindergartens 
are involved in various healthy kindergarten projects, there are visits by medi-
cal personnel who work with children in various health education workshops, 
and children learn healthy habits through play. 

In the past, kindergartens were primarily for child care, not education 
(Krek and Metljak, 2011; Devjak and Berčnik, 2018), but today Slovenian kin-
dergartens are uniformly organized for care and education in the education-
al system (Rutar, 2022). The National Institute of Public Health manages and 
implements the Health in Kindergarten program, which aims to create oppor-
tunities to strengthen kindergartens to create environments where well-being 
and health are an important priority and to strengthen individuals‘ ability to 
maintain and improve their health throughout life (Health in Kindergarten, 
2021). In Slovenian kindergartens, children learn about various health topics, 
such as proper oral hygiene, healthy eating, physical activity, body hygiene, 
healthy sleeping habits, traffic safety... However, it would be useful to introduce 
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a uniform scope and content of the topics discussed in all Slovenian kindergar-
tens, which is not the case so far.

Methods
The research aimed to investigate the importance of health education activities 
in kindergartens and to find out what the educators’ point of view is in this re-
gard.

We set the following research questions:

- How often are kindergarten teachers trained on the topic of chil-
dren’s health education?

- What is the nature of the collaboration between kindergartens and 
health care providers?

- In what ways do kindergarten teachers involve children in health 
education activities?

The research was qualitative in nature; descriptive and comparative re-
search methods were used. Primary data was obtained using the semi-struc-
tured interview technique. The interview was designed based on a review of 
domestic and foreign literature. The interview template consisted of two parts. 
In the first part we obtained the demographic data of the interviewees and in 
the second part, we obtained the answers to the research questions. The ob-
tained data were analyzed, arranged in tables, written in codes and interpreted. 
Kindergarten teachers from three different kindergartens participated in the 
survey. The ethical principles of research were considered in the study.

Results
The sample was purposive. Respondents working in kindergartens participat-
ed in the study. The working age of the respondents ranged from 7 to 23 years.

We asked the respondents whether advanced training in children’s health 
education are offered. According to the answers, this content is not constant 
and varies from kindergarten to kindergarten. One of the respondents said, 
“We do not have any training on children’s health education. Every few years 
we have first aid training.” Another is answering, “In our kindergarten, we 
have training on children’s health education, both for staff and parents.”

We asked respondents if they thought they had enough hours for health 
education. Half of them answered that these hours are sufficient, while the rest 
answered that it depends on the individual educator how many hours they ded-
icate to health education and that the curriculum itself does not sufficiently ad-
dress these topics.

Regarding the areas included in preschoolers’ health education, respond-
ents answered fairly uniformly that the following activities are included: Hand 
washing, brushing teeth, exercise, and healthy eating.
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When asked in what way the kindergarten cooperates with medical in-
stitutions, all respondents confirmed that they cooperate with medical institu-
tions. These collaborations differ slightly depending on the frequency of train-
ing. In most of them, medical staff visits the kindergarten and conducts various 
workshops for children and staff, sometimes also for parents, and in some kin-
dergartens children are also taken to a medical facility. The response of one of 
the interviewees was, “We are linked to the local health center. Once a month, 
throughout the year, different health workers come and prepare work with the 
children through short lectures and workshops. We then continue these topics 
on the following days with the educators, depending on the interest of the chil-
dren.” According to this respondent’s answer, another’s answering differs sig-
nificantly in terms of the frequency of visits by medical personnel: “In collab-
oration with the health center, we prepare workshops for children and parents 
every year. A nurse also visits us regularly.”

We have noticed that the children very much enjoy attending the lectures 
and workshops given by the medical staff. The children are attracted to var-
ious props, cartoons, and stories, and in such a way that they try something 
themselves, i.e. they are actively involved in the workshops. However, all inter-
viewees agreed that children have very different hygiene habits that they have 
adopted in their families. There are also big differences in eating habits. Some 
are very hungry for everything, while others refuse almost everything: “Eat-
ing habits are very different. Some eat everything, while others are very picky.”

When asked about the number of daily meals in the kindergarten, all 
of them answered that there are four meals a day, prepared according to the 
guidelines for a healthy diet. One of the questions was related to their opinion 
about the impact of the acquired knowledge about healthy nutrition on the fur-
ther development of the child. They all answered that this knowledge will natu-
rally affect the further development of the child, as it is a good way for the rest 
of his life and these healthy habits will stay with him.

We also wanted to know if they think that today’s children are over-
fed and what they think is the cause of this. The vast majority of respondents 
agreed that today’s children are indeed overfed, attributing it to inadequate di-
et and lack of exercise. From their responses, it is clear that they make an effort 
in the kindergartens to ensure that the children are physically active as much as 
possible. They ensure this by going for walks, using the playground where they 
enrich the activities with different props and accessories, and adapting these 
activities to indoor exercise when the weather is bad. One of the interview-
ees responded, “Kids like to move. Every day we take a walk around the place, 
combined with a game in the playground, where we offer them free movement, 
polygons, different sports equipment, and games in playgrounds. In bad weath-
er, we move to music, play elementary movement games, or do dance activi-
ties.”

When asked if the children take into account the acquired knowledge, all 
respondents answered “yes”. The following answer was particularly interesting: 
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“A child is a malleable material, so every option offered is a new challenge for 
him, which after repeated repetitions becomes a routine for him.

So that when he acquires a specific knowledge, he uses it regularly.” They 
believe that health and education lessons have a positive effect on the later de-
velopment of the child and that it is necessary to start with health and edu-
cation topics as early as possible, of course thematically adapted to the age of 
the child and presented understandably. Kindergartens participate in various 
health-related projects, such as Traditional Slovenian Breakfast, Healthy Kin-
dergarten, Eco-School, and Safe in the Sun.

We asked them about the parent’s awareness of their children’s health ed-
ucation, and here the answers were quite different. Interviewee 1’s response, 
“They think they are informed because Uncle Google tells them what they want 
to know.” I do not think parents talk about health education at home, maybe 
when the kids start talking about what we did in kindergarten.”

When asked what should be changed to improve the quality of children’s 
health education, there were opinions that health content should be deepened 
and implemented more frequently, including parents. They said that it would 
be necessary to dedicate more training on this topic to the professionals in kin-
dergartens.

Discussion
In our research, we found that professionals are inadequately trained on health, 
although this varies by kindergarten. Respondents expressed a desire for more 
such content, and it would be useful to include parents as well, since they are 
first and foremost role models for their children. Children‘s lifestyles are in-
itially influenced by family factors, while later in life this can change due to 
the influence of school and peers (Mollborn and Lawrence, 2018). Respond-
ents answered that they organize two trainings per year as part of the Health 
in Kindergarten program. Participation in these trainings is only available to 
educators whose kindergartens are enrolled in this program. However, reg-
ular training within health and education institutions is not available. Sum-
merbell et al. (2012) and Weihrauch-Blueher et al. (2018) claim in their study 
that we can take care of children‘s health and prevent obesity with appropri-
ate preventive measures such as healthy diet, physical activity, and proper sleep 
hygiene, and these measures must be implemented by parents and educators 
in kindergartens. According to Scaglioni et al. (2018), children‘s eating habits 
are largely influenced by parents, as they are the ones who provide the child‘s 
first experiences with food. Children adopt their parents‘ eating habits and of-
ten practice this pattern later in life. Efforts are made to accustom children 
to healthy meals and a varied diet. Blomkvist, Wills, Helland, Hillesund and 
Øverby (2021) claim that neophobia is one of the main barriers to vegetable 
consumption in children because children are often unwilling to try unfamil-
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iar foods. This is most pronounced between the ages of 2 and 6 years and grad-
ually decreases (Dovey, Staples, Gibson and Halford, 2008).

Zajec et al. (2012) determined how educators rated the quality and quan-
tity of physical education equipment available to them compared to their assis-
tants. They concluded that teachers‘ ratings of the tools were lower than their 
assistants‘ ratings. The authors relate this to the level of education, age, and 
training on the subject, which they found should be supported by other au-
thors.

The kindergartens that participated in the study are associated with lo-
cal medical institutions, especially medical centers. The medical staff of the 
health centers give lectures and workshops on health education, during visits 
to the kindergarten or the children come to the health center, where a system-
atic examination of the children is usually carried out. The frequency of these 
visits depends on the particular kindergarten and the topics covered may al-
so vary. Topics on healthy eating and proper hygiene are discussed; during the 
epidemic, much emphasis was placed on hand hygiene and healthy exercise 
and motor skill development. Children, especially children under the age of 
five, are highly susceptible to infectious diseases, which are often transmitted 
through inadequate hand hygiene (Biezen, Grando, Mazza and Brijnath, 2019; 
Sacri, GSerres, Quach, Boulianne, Valiquette and Skowronski, 2014). During 
the epidemic, dental hygiene was neglected because, due to epidemic measures, 
children in kindergartens were not allowed or still are not allowed to brush 
their teeth. This is very worrying, because unfortunately many children do not 
brush their teeth before going to kindergarten. Dental caries occurs most fre-
quently in children, which is a serious health problem (Pitts et al., 2017; Kumari 
and Rani, 2016).

Videmšek and Pišot (2007) say that a child needs to acquire as many motor 
skills as possible during the preschool years that will benefit him or her in the 
future. Slovenian kindergartens have organized various physical activities with 
which kindergartens want to achieve that children, who do not have enough 
incentive for physical activities in their home environment, somehow satisfy 
themselves during their stay in kindergarten. In this way, they promote motor 
skills and physical fitness in children and adolescents (Zupančič Tisovec, Knif-
ic and Latnar Žbogar, 2019). O‘Brien, Agostino, Ciszek, and Douglas (2020) 
warn that it is necessary to start regular physical activity in young children, as 
it has a positive effect on digestion and prevents cardiovascular diseases, im-
proves the child‘s self-esteem, and reduces the likelihood of mental illness. Ac-
cording to their research, obese children are more at risk of emotional prob-
lems. If he does not master certain motor skills, it will be difficult for him to 
catch up later, but most importantly, it remains an important activity for him 
throughout his life. Unfortunately, Kobel et al. (2020) find that kindergarten-
ers are not sufficiently physically active compared to previous generations. This 
impacts the likelihood of becoming overweight. Children begin to develop be-
haviors and attitudes about health around age 5 (Williams et al., 2018).
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Lahe (2011) explains that the pedagogical work in kindergartens is based 
on the kindergarten curriculum, which is a national document. This curriculum 
is used in all state kindergartens in Slovenia. The content and scope of health 
education is to some extent at the discretion of the educator and the kindergar-
ten, which is not necessarily positive. These decisions can be influenced by the 
educator‘s lifestyle. To the extent that the educator advocates a healthy lifestyle, 
active participation in sports activities, healthy eating, etc., he or she will try to 
pass this on to a greater extent to the children in the kindergarten. Wirth et al. 
(2016) claim that the health behaviors of kindergarten teachers are of concern 
because they do not eat enough, do not exercise enough, and smoke. It would be 
useful to create a uniform program at the national level to ensure that all chil-
dren receive the same amount and content of health and educational treatment. 
We have found that you have to make the content understandable and inter-
esting to children so that they remember it. You have to know how to motivate 
children. The study participants said that children can be attracted to the con-
tent being taught through cartoons, the use of various props, stories about the 
topic being covered, the active participation of children in the presentation of 
the content, etc. The content is useful for the children even before the lectures 
or to briefly introduce the workshops and prepare them for the training. In this 
way, they pay more attention later in the lectures, can follow more easily and 
remember the presented topic better. Children are an investment in the future 
and it is our responsibility to guide them to a healthy lifestyle that will pay off 
later in various areas.

Conclusion
In Slovenian kindergartens, sufficient attention is paid to the health education 
of children, but the extent and content of the teaching depend on the particu-
lar kindergarten or educator. It would be useful to standardize this at the na-
tional level and, as in many other countries, to appoint so-called “school nurs-
es” to take care of this content. During the period of primary socialization, the 
child adopts behaviors and events from their immediate environment, and this 
is where kindergarten plays a very important role in shaping the child’s person-
ality. Therefore, it is crucial to introduce healthy habits already in childhood. 
Children are an investment in the future and it is our responsibility to guide 
them to a healthy lifestyle that will pay off later in various areas. Of course, the 
state, with the appropriate institutions, must provide adequate living condi-
tions that enable us to live, or try to live, as healthy as possible.
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Abstract

Introduction and purpose: The body mass index (BMI) is a rough, but the 
most commonly used indicator for determining children’s nutrition. It is 
an indicator of body composition, which can also affect motor abilities, 
which are to some extent innate but are also highly dependent on the 
environment in which the child lives. The study aimed to determine 
the relationship between body mass index and explosive leg power, 
balance, and coordination of children in the preschool period. Methods: 
The sample included seventy-five 5-6-year-old preschool children, for 
whom we measured some motor skills (long jump from the city, one-
legged jumps on the left leg, one-legged jumps on the right leg, walking 
through hoops back, walking backwards on the shaft, rotating around 
its axis, standing on one leg with open eyes) with the help of motor tests 
and calculated BMI (body mass index). This represents the ratio between 
the value of body height and body weight. By the doctrine of the World 
Health Organization (BMI-for-age 5–19 years), BMI was classified into 
three categories: normal body weight (N = 54), overweight (N = 5), and 
obesity (N = 16). To analyze the relationship between BMI and the results 
of motor tests of explosive power, and between the motor balance tests 
and the results of motor coordination tests, we calculated the Pearson 
correlation coefficient. Results: In the category of normal body weight, 
in the calculations of motor tests, a negative insignificant correlation 
was detected between the variables BMI and the results of motor tests of 
explosive leg power (r = -0.059). Thus, as the value of one variable (BMI 
value) increases, the value of the other (the result of motor tests of the 
explosive leg power) decreases. A negative insignificant correlation (r 
= -0.013) is also observed in this category between BMI variables and 
the result of motor balance tests. A weak correlation (r = 0.264) can be 
observed between BMI variables and the result of motor coordination 
tests in the overweight category. There is also a slight correlation in this 
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category between the variables BMI and the result of motor tests of 
explosive leg power (r = 0.012) and between BMI and the result of motor 
tests of balance (r = 0.045). In the obesity category, there is a negative 
weak correlation between BMI variables and the result of motor balance 
tests (r = -0.21). Thus, as the value of one variable (BMI) increases, the 
value of the other variable (the result of motor balance tests) decreases. A 
negative negligible correlation was detected between the BMI variables 
and the result of motor coordination tests in this category (r = -0.129). 
Discussion and conclusions: We found that the higher the BMI, the 
greater the standard deviation in the results of motor tests of both 
explosive leg power, balance, and coordination. Children with lower 
BMIs thus achieved better results in motor tests. Among the mentioned 
variables, the results are not statistically significant (p> 0.05). From the 
obtained correlations indicated that there could be some influence of 
BMI and motor abilities.

Keywords: BMI, motor abilities, preschool children

Introduction
Obesity has become a common and worrisome problem that can hinder the 
development of children‘s motor abilities. The body mass index (BMI) repre-
sents the ratio between the value of body height and body weight. Otherwise, 
it is rough, but the most common indicator for determine body composition. 
Among other things, it can also affect motor abilities, which are to a certain ex-
tent innate, but are also very dependent on the environment in which the child 
lives.

Previous studies (Marshall et al., 2004; Must and Tybor, 2005; McMur-
ra et al., 2008; Volmut et al., 2010) indicate that children and adolescents who 
are overweight or obese compared to children with normal body weight are 
less active and spend less time in moderate and high-intensity physical activity, 
as a result, they do not have enough motor experience and have poorly devel-
oped motor abilities.Matarma et al. (2018) states that children in the category of 
overweight have significantly lower results in all measured motor abilities com-
pared to children in the category of normal body weight. Logan et al. (2021) 
found that preschool children classified as overweight and obese have poor-
er motor abilities than their peers with normal body weight and underweight.
Gentier et al. (2013) found that children in the categories of overweight and 
obesity have less developed hand skills, gross and fine motor skills than chil-
dren in the category of normal body weight. Award (2022) found that the mo-
tor skills of 6-8-year-old children are negatively related to BMI, and that chil-
dren with a normal body weight have better motor abilities than overweight 
children. Webster et al. (2021) state that BMI does not take into account the es-
sential characteristics of an individual‘s body composition, so in their research 
they studied the relationship between the development of motor abilities, body 
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composition and BMI. They found that in 6-8-year-old children, different com-
ponents of body composition have different effects on the development of mo-
tor abilities. Thus, excess body fat may be a major morphological limitation 
in skillfully moving the body through space. In contrast, body composition 
did not significantly predict an individual‘s object manipulation performance. 
The researchers conclude that BMI has limited capabilities in assessing mo-
tor abilities.The purpose of our research was to determine the relationship be-
tween BMI and explosive power (leg), balance and coordination in preschool 
children. Rapid movement units are responsible for the expression of explosive 
power, but it is related to transverse dimensions of the body and muscle mass. 
Concentric muscle contractions occur in the manifestation of explosive pow-
er. Rarely, explosive power manifests itself in eccentric forms of muscle tension. 
Pistotnik (2011) states that explosive power appears as the maximum initial ac-
celeration, which is achieved when moving the body in space or when acting on 
objects in the environment. So it is the ability to activate the maximum num-
ber of motor units in the shortest possible time. Innate explosive power is rela-
tively high (h2 = 0.80), so it can only be trained to a lesser extent. Videmšek & 
Pišot (2007) add that explosive power is the ability for a maximum initial ac-
celeration of the body in space, such as starting, jumping and throwing. Pis-
totnik, Pinter & Dolenc (2002) believe that it is characterized by the rapid mo-
bilization of a large amount of muscle power in a very short time. It manifests 
itself mainly in acyclic movement types of jumping, in throws and kicks, and 
in short sprints.

The development of coordination begins already in the fetal period, as the 
fetus gains its first movement experience in the mother‘s body. Pistotnik (2011) 
defines coordination as the ability to perform complex movement tasks and 
their effective design. Cemič (1997) describes coordination as the deliberate co-
ordination of body movements in relation to space and time. The coefficient of 
innateness in coordination is relatively high (h2 = 0.80), and its expressiveness 
depends on the good functioning of the central nervous system (Videmšek et 
al., 2003). Also Pistotnik et al. (2003) state the important role of sensory in 
the formation of movement programs and in their execution. Without ade-
quate acceptance and discrimination of the spatial and temporal parameters 
of movements and without a good kinesthetic feeling, it is not possible to per-
form the coordination of the required movements. Videmšek & Pišot (2007) 
state that movement coordination is the ability responsible for the effective de-
sign and execution of complex movement tasks, and that this ability is the most 
characteristic of humans in the motor skills of all living beings.

Balance is the ability to quickly form compensatory or replacement move-
ments, which are necessary to return the body to a balanced position when it 
is disturbed (Pistotnik, 2003), and at the same time, balance is the ability to 
maintain a stable position (Videmšek et al., 2003). In order to maintain bal-
ance, it is necessary to constantly and quickly create an appropriate movement 
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program that contains corrective movements. However, in order to design ap-
propriate programs, it is necessary to combine information from the environ-
ment, the senses of sight and hearing, and the balance organ in the middle ear 
(Videmšek et al., 2003). The ability to balance is also important in everyday 
life. As a person ages, the ability to balance decreases, but with suitable exercis-
es, it can be maintained even into old age (Videmšek &Pišot, 2007). Škof et al. 
(2016) call the ability to perceive the position of posture and movement of indi-
vidual body parts in space and time proprioception - a continuous flow of in-
formation from peripheral receptors to the central nervous system. Skin, mus-
cle, tendon and joint receptors, the organ of vision and the organ of balance are 
also involved. Based on these, movement responses are formed to maintain or 
establish balance. Pistotnik (2011) defines two emergent forms of balance: The 
ability to establish a balance position (as quickly as possible to position in a bal-
anced position after previous disorders of the receptors of the vestibular appa-
ratus) and the ability to maintain a balance position (quick formation of com-
pensatory movements that are proportional to deviations of the body from a 
stable position in balance position). Pistotnik et al. (2002) believe that the abil-
ity to maintain balance comes to the fore when we move on a reduced surface 
(skating, alpine skiing, walking in the mountains, etc.). Then, during the move-
ment, there are rapid and large changes in the position of the body (change in 
the direction of movement or stopping or after the completion of rotational 
movements).

Methods
The sample consists of five to six-year-old children (N = 75). We calculated BMI 
based on their height and weight, and with the help of motor tests (Rančnik, 
2021) we evaluated their motor abilities: explosive power, balance and coordi-
nation.

For the explosive power, we used the results of motor tests that suppo-
sedly explain the explosive power of the legs (Long jump from a standing po-
sition, One-legged jumps on the left leg and One-leg jumps on the right leg). 
For the balance, we used the results of motor tests that supposedly explain ba-
lance (Walking backward on a beam, Spinning around one‘s axis, Standing on 
one leg with eyes open, One-legged hops on the left leg and One-legged hops on 
the right leg). For the coordination, we used the results of motor tests that su-
pposedly explain coordination (Walking on all fours through rings backward 
One-legged hops on the left leg and One-legged hops on the right leg).

In accordance with the doctrine of the World Health Organization 
(WHO: BMI for age 5–19 years), the BMI value was classified into three catego-
ries (BMI rank): normal body weight (N = 54), overweight (N = 5) and obesi-
ty (N = 16). To analyze the association between BMI and motor test results, we 
calculated the Pearson correlation coefficient.
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Results
The results of the association between variables BMI and motor test results are 
shown in Table 1.

Table 1: Correlation of BMI with the results dor motor tests

BMI rang Statistic Explosive Power Balance Coordination

Normalweight (N=54)
r 0,06 -0,01 0,01

p 0,67 0,92 0,92

Overweight (N=5)
r 0,01 0,05 0,26

p 0,99 0,94 0,67

Obesity (N=16)
r 0,19 -0,21 -0,13

p 0,48 0,43 0,63

r- Pearson Correlation; p- Significance (0.05)

In the category of normal body weight, an insignificant negative corre-
lation (r = -.06) was detected between variables BMI and the result of motor 
tests of explosive power. So, as the BMI value increases, the value of the explo-
sive power test result decreases. In this BMI category, an insignificant negative 
correlation (r = -.01) was detected also between variables BMI and the result of 
motor tests of balance. In the BMI category overweight, a weak positive correla-
tion (r = .26) was detected between variables BMI and the result of motor tests 
of coordination. In the BMI category overweight, an insignificant positive cor-
relation was detected between variables BMI and the result of motor tests of ex-
plosive power (r = .01) and between variables BMI and the result of motor tests 
of balance (r = .04). In the obesity category, a weak negative correlation was de-
tected between variables BMI and the result of motor tests of balance (r = -.21). 
So, as the value of one variable (BMI value) increases, the value of another var-
iable (the result of motor tests of balance) decreases. In the obesity category, a 
slight negative correlation was detected between variables BMI and the result 
of motor tests of coordination (r = -.13). The association between the mentioned 
variables is not statistically significant (p > .05) in any BMI category.

We found that the higher the BMI, the greater the dispersion of motor 
test results as shown in Figure 1. 

In the BMI category of normal body weight, the dispersion of motor test 
results is the smallest (Figure 1). Most of the results are located around the 
arithmetic mean of this category.
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Figure 1: Dispersion of motor test results according to BMI 
(BMI rang Normal weight)

Figure 2: Dispersion of motor test results according to BMI 
(BMI rang Overweight)

Figure 3: Dispersion of motor test results according to BMI 
(BMI rang Obesity)

There is a greater dispersion of motor test results in the BMI category 
overweight, as show in Figure 2. Most of the results are below the arithmetic 
mean of this category. Children with a lower BMI achieved worse results in 
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motor tests of coordination. This finding is relative, as there were only 5 chil-
dren in these categpry.

As shown in Figure 3 the greatest dispersion of motor test results is in the 
BMI category obesity. Most of the results are located around the arithmetic me-
an of this category. Children with a lower BMI achieved worse results in mo-
tor tests of explosive power and better results in motor tests of balance and mo-
tor tests of coordination.

Discussion
When studying BMI values, we were positively surprised by the number of 
children in the BMI category normal weight - as much as 72.0% of the entire 
sample. However, we were concerned by the fact that as many as 21.3% of chil-
dren are in the BMI category obesity. We did not look for the reasons for these 
two data, but it is a clue for future research. Brettschneider & Bnemann (2005; 
based on Šimunič, Volmut & Pišot, 2010) state that we must find out the caus-
es of obesity, look for ways to reduce the phenomenon in the part of the popu-
lation where the phenomenon is already present, and prevent the possibility of 
new cases.

We found that the higher the BMI, the greater the standard deviation in 
the results of all motor tests: explosive power, balance and coordination. Chil-
dren with a lower BMI thus achieved better results in motor tests than children 
with a higher BMI.

Matarma et al. (2018) came to the conclusion in his research that atten-
ding an educational institution (kindergarten) has positive effects on the deve-
lopment of coordination, strength and flexiblity. A smaller part of the fat mass 
could be detected by girls, which is associated with greater strength and agili-
ty. The associations between moderate to high physical activity and time spent 
in sedentary activities showed no influence on the development of motor abi-
lities. The researchers conclude that attending kindergarten is very beneficial 
for the early prevention of obesity and overweight in children. The positive lin-
ks between attending kindergarten, motor skills and physical activity show the 
importance of early learning, as a place to raise awareness and encourage phy-
sical activity and motor development of children.

Conclusions
According to the findings of our research, as BMI increases, motor abilities de-
teriorate. We conclude that for the development of motor abilities in the pre-
school period, in addition to varied and sufficient physical activity, regardless 
of the child‘s environment, it is also important to prevent overweight and obe-
sity.
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