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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 o-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 o—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 o-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 reccommended 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.
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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.



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 (o-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 (Sket, 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 o-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 o—s5 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 o-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-



Figure 1: Proportion of children and adolescents who brush their teeth/get
their teeth brushed regularly (at least twice a day), at different ages.

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 o-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 o5 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 o—s5 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 o—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.
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Figure 2: Proportion of children/adolescents according to the help
of parents/guardians in cleaning teeth at different ages.

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 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-



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.

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 o-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 o-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.
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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 (Jeri¢ek-Klanscéek 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



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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