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ABSTRACT
The authors are presenting in the thesis complex results of the epidemiological study about the oral
health of the 7-12-year old schoolchildren who have been attending elementary schools in Presov (Slovakia)
and have been participating in the Healthy Smile Prevention Project. The participants of the Project were
represented by the pre-school children and schoolchildren from the age of 4 years attending the pre-school
facilities and elementary schools.The project was performed by the dental hygienist, a dental disease
prevention officer, and a school dental care assistant under supervision of a dental practitioner.The oral
health of the abovementioned project participants was compared to the oral health of a group of children
who have not been participating in the prevention project. The project was supported by the Swiss company
GABA.
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PRESENT STATE OF ISSUE IN
QUESTION

B

y the year 2000 the goals of the WHO in
the field of the oral health of children at
the age from 5 to 18 years were not reached.
By the contrarie, the condition of children
dentition is getting worse after disintegration of
the “school dentist’s offices”. The principal aim
of the experts is directed towards the preparation and implementation of the prevention
projects to change the “trend” mentioned above
(1). The principle of prevention regarding the
oral health origins is based on providing children
with the basic rules concerning the correct teeth
cleaning, strengthening of resistance of hard
dental tissues by means of fluoride and also
providing the information regarding the causes
of the dental caries formation. Therefore the
responsibility for oral health is passed into the
hands of the individual patient (2,3).
The Healthy Smile Project belongs to the
group of prevention projects which were
successfully implemented. The principal goals
of the project are education of the School Dental
Care Assistants (further on referred to as SDCA)
and support of the dental hygiene education in
Slovakia. The SDCA provides instructions
concerning the oral health of children attending
the pre-school facilities, elementary schools, and
institutes by means of repetitive practice with
one class six times one school year. The aim of
the practice is to instruct children about the
correct care of teeth and gums and that
gradually contributes to the decrease of the level
of caries in Slovakia. It is only possible to reach
that aim through becoming aware of the causes
of the diseases genesis and by means of one’s
own responsibility. The facts mentioned above
represent the central idea of the aim. 

OBJECTIVE OF THESIS

T

he goal of the thesis was to detect the extent
of the contribution of the Healthy Smile
Prevention Project on the decrease of cariosities
in pre-school children assessed by means of the
DMFT index. To check the effectiveness of the
project, the comparison group of children
attending the schools not integrated into this
project was examined as well. 

STATISTICAL EVALUATION
Patients and Methodology
The comparison Group of Healthy Smile
Project at Elementary Schools

T

he prevention project focused on the
decrease of the cariosities level in preschoolchildren and schoolchildren attending
kindergartens and elementary schools has been
implemented in Slovakia since the year 1998.
The project started to be implemented in the
first grades of the elementary schools. Children
attending pre-school facilities and schoolchildren
from the second up to the fifth grades have been
gradually included into the project. In the year
2003 the project was implemented with children from three up to twelve years of age.
The school dental care assistant called the
schoolchildren of the tested group six times
during one school year. He practiced with
children for a period of 45 minutes. During this
time he provided the children with instructions
about the correct technique of teeth cleaning
using the Elmex-Gelee toothbrush. Each child
got this toothbrush and a sample of the Elmex
toothpaste (approximately 9 milliliters).
The children have been examined during
the period of five years. To check the effectiveness
of the project, the comparison group of children
attending the schools not integrated into the
prevention project was examined as well.

Epidemiological Examination
Continuous epidemiological examinations
have been performed on both groups in the
years 1998, 2001, and 2003. The examinations have been implemented with the
schoolchildren at the age of 7-12 years. Younger
and older schoolchildren were not included in
the groups. Selection of the groups was
performed at random. Two groups of children
living in similar areas were selected – children
living in the area and children from the surrounding towns.
The level of cariosities was assessed according
to the WHO criteria. The condition of oral
hygiene was assessed and defined as the
condition “almost without dental plaque”
(degree 0), “rare dental plaque”(degree 1), and
“thick layer of dental plaque” (degree 2).
The schoolchildren of the tested group were
examined by one dental practitioner (Dr. Martin
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Buttner). The schoolchildren of the comparison
group were examined by another dental
practitioner (Dr. Tatiana Earnoka). Before the
first examination, both dental practitioners have
been calibrating their examination methods
during three days; Dr.Martin Buttner introduced
Dr. Tatiana Earnoka into this job. Both groups
have been equally examined within the same
period of time (difference of 1- 2 weeks). While
being examined the children filled up the
questionnaires.
Statistical Processing
The results concerning the examination of
the cariosities, level were processed with respect
to the permanent dentition on the basis of the
(DMFT – KPEZ) index and with respect to the
primary dentition on the basis of (dmft – kpez)
index.
The Mann-Whitney Test (tables containing
average values) and Chi-Quadrate Test (tables
containing the percentage evaluation) were
used to determine the statistical significance. 

RESULTS AND DISCUSSION
The Level of Cariosities of Permanent
Dentition

T

he Table Ia and the Diagram I present the
average values of DMF (caries, extraction,
tooth filling (KPE)) per one tooth of both groups
in the period from the year 1998 to the year
2003.
The condition of the dentition reaches a
similar level at the beginning of the examination
(standard examination 1998). When comparing
both groups (1998), only the age group of 9year old children showed a statistical significance.
Mann-Whitney Test: (P<0.05) represents a
statistically important and significant difference.
Within the comparison group there have not
been present any demonstrable changes in any
of the age groups from the year 1998 to the
year 2003.
The significant changes concerning the
assessment of cariosities were present in all age
groups of the tested group. The decrease of
average values of the DMFT depends on age –
values between 48% and 86% (average decrease
is represented by 62%).
The Table Ib presents average values of
carious teeth (teeth not being treated).
190
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The comparison group is represented
approximately by the same or a higher number
(average value is of 23%) of the carious D-teeth
from the year 1998 to the year 2003.
The number of the carious D-teeth decreases
significantly in all age groups of the tested group.
Depending on the age, the shown decrease
ranges between 70% and 88%.
The Table Ic presents the number of the
treated teeth. An average decrease of 46% of
the treated teeth (F-treated teeth) can be found
in the comparison group from the year 1998
to the year 2003.
It is noticeable that the number of the Dcarious teeth is higher in the comparison group
between the year 1998 and the year 2003
whereas the number of the F-treated teeth is
lower. The cause of the situation could be a
worse care of the teeth. Yet this could entail
the situation a more rigorous assessment. A
worse treatment performed by the dental
practitioner, higher prices for treatment and a
lower level of interest in treatment could
represent another explanation of the situation.
Only a small number of teeth was extracted
due to the caries (Table 1d).
The Table Ie presents the number of
schoolchildren having permanent teeth without
any caries. The number remained unchanged
within the comparison group.
The number of children not having any caries
has increased in all age groups within the tested
group.
The Table If points at level of care (ratio of
treated – filled teeth). The first standard
examination (1998) was characterized by
approximately the same level of treatment of
both groups. A smaller number of permanent
teeth (F-teeth) has been treated.
The level of treatment has decreased in
average from 47% to 35% within the comparison group in the period from the year 1998
to the year 2003.
The number of treatments has increased
from 46% to 64%. More rigorous examinations
in the year 2003 (a higher number of the
D-teeth was diagnosed) could be an explanation
to the situation mentioned above. 
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TABLE Ia. Number of DMF–teeth in permanent dentition. Average values (AV) and standard divergence (SD).
Mann-Whitney Test: n.s. = unsignified; * = P<0.05; ** = P<0.01; *** = P<0.001

DIAGRAM I.
Number of DMF
teeth (average value)
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TABLE Ib. Number of caries in permanent dentition
Mann-Whitney Test
n.s. = unsignified
* = P<0.05
** = P<0.01
*** = P<0.001

TABLE Ic. Number of fillings in permanent dentition
Mann-Whitney Test
n.s. = unsignified
* = <0.05
** = P<0.01
*** = P<0.001
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TABLE Id. Number of extracted teeth in permanent dentition

TABLE Ie. Schoolchildren with permanent dentition without any caries (DMFT=0)
Chi-Quadrate Test
n.s. = unsignified
* = P<0.05
** = P<0.01
*** = P<0.001

TABLE If. Treatment index
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Cariosities of Primary Dentition

T

he Table II and the Diagram 2 present the
average values of dmf (caries, extraction,
filling) – kpe per one tooth of the primary
dentition of both groups during the time
between the year 1998 to the year 2003.
The condition of the dentition reaches a
similar level at the beginning of examination
(standard examination 1998).

There have not been any changes detected
in any of the age groups within the comparison
group in the period from the year 1998 to the
year 2003.
A significant decrease of cariosities can be
observed in all age groups within the tested
group. The decrease of the average dmft values
(values ranging between 30% and 38 %)
depends on age.

TABLE II. Number of dmf-teeth in primary dentition. Average values (MW) and standard divergence (SD)
Mann-Whitney Test: n.s. = unsignified; * = P<0.05; ** = P<0.01; *** = P<0.001

DIAGRAM 2. Number of DMF teeth (average value)
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The prevention project was continuously
implemented in the pre-school facilities. After
the education in those facilities the children
consequently began to attend the Elementary
School at Lesnicka Street. 
Oral Hygiene

T

he Table III presents the values concerning
the level of oral hygiene.
18 % of schoolchildren belonging to the
comparison group had dental plaque in the
year 1998.
In the year 2003 the number of schoolchildren having dental plaque increased (87%).
The only possible explanation of the radical
deterioration is the more rigorous examination
by the dental practitioner. The data presented
in the Table Vc can prove that. The table points
at the fact that no significant changes regarding
the habits of the schoolchildren occurred.
The tested group shows a better condition
of the oral hygiene. The ratio of schoolchildren
having dental plaque decreased from 55% to
24%. 
Sealing

T

he Table IV presents the number of the
sealed teeth. A significant increase from 7%
up to 23% can be observed within the tested
group. 

Questionnaire

T

he answers from children regarding the
first question are assessed in the Table V a –
What kind of salt does your mother use?

A high number of children did not respond
to the given question (depending upon the age
between 18% and 84%). The number of
schoolchildren using the fluoride salt is higher
within the tested group. 
The answers from children regarding the
second question are assessed in the table V b –
What kind of toothpaste do you use at home?
From 3% up to 23% of schoolchildren in
both groups responded to the given question.
In some cases the fluoride content of the
toothpaste was not known or not written on
the tube (3% up to 27%).
The ratio of schoolchildren using a fluoride
toothpaste is approximately the same in both
groups. The number of schoolchildren within
the comparison group, who are using the
toothpaste with a content of fluoride 1000 ppm
F is higher.
The answers from children regarding the
third question are assessed in the table V c –
How often do you clean your teeth?
The ratio of schoolchildren cleaning their
teeth twice or more times a day increased from
68% up to 76%.
The Reasons of the Decline of the Caries
level within the Tested Group.
The following facts are of great significance
for the discussion:
The schoolchildren examined in the year
1998 did not have any knowledge regarding
the prevention project (contact with the school
dental care assistant can be provided for
children at the age of 7 years in the course of
2-3 practices).
From the year 1998 to the year 2003 all of

TABLE III. Schoolchildren with dental plaque and schoolchildren without dental plaque
Chi-Quadrate Test
n.s. = unsignified
* = P<0.05
** = P<0.01
*** = P<0.001
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TABLE IV. Schoolchildren with teeth sealing and without teeth sealing
Chi-Quadrate Test:
n.s. = unsignified;
* = P<0.05;
** = P<0.01;
*** = P<0.001

TABLE Va AND QUESTION 1. “What kind of salt does your mother use?”

TABLE Vb QUESTION 2. “What kind of toothpaste do you use at home?”
Chi-Quadrate Test: n.s. = unsignified; *** = P<0.001
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TABLE Vc QUESTION 3. “How often do you clean your teeth?”
Chi-Quadrate Test
n.s. = unsignified
** = P<0.01

the schoolchildren have been integrated into
the project since they began to attend the first
class. The schoolchildren belonging to the tested
group had attended the pre-school facility, which
was integrated into the Healthy Smile Project
from the school year 2000/2001.
A possible reason for the decline of caries is
represented by the successful implementation
of the Healthy Smile Project. Children
performed the cleaning and fluoridation of the
teeth with the Elmex-Gelee under supervision
of the school dental care assistant 6 times a year.
An improvement of the oral hygiene could be
observed within the tested group.
According to the question given in the
questionnaire – How many times do you clean
your teeth per day? – The number of schoolchildren, who were cleaning their teeth twice
or more times a day increased. The improved
quality of oral hygiene, more frequent cleaning
of teeth, and prophylactic project can influence
the decrease of cariosities level in a positive way.
This gives the proof that not only the school
project itself but also other factors are responsible for the decrease of cariosities level
within the tested group:
z
The decline of caries (DMFT) within the
tested group was approximately of 60%.
At the age of 5 years (17% p.a.) it was
unexpectedly high.

The decline of caries in the primary
dentition was observed as well. The
children who were belonging to the
tested group in this particular elementary
school had attended the pre-school
facility, which was integrated into the
project before.
z
The younger schoolchildren (at the age
of 7 and 8 years) showed a decline of
the cariosities level in the years 2001 and
2003. That was an unexpected result.
The project results could be observed
since the year 2001.
There exists a possible influence of other
factors, which are potentially responsible for the
decline of the cariosities level:
z
The ratio of schoolchildren having their
teeth sealed has increased.
z
The consumption of fluoride salt has
increased.
The high decline of the cariosities level within
the tested group could be explained influence of
more factors at once (school project, higher
number of schoolchildren having their teeth
sealed, a higher consumption of fluoride salt). 
z

DISCUSSION

T

he basic pillars concerning the prevention
of dental caries are represented by the
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hygiene, the sugar check, and the fluoridation.
Fluoride tablets were tested due to the cariostatic
effect, consequently after the implementation
of the first European tests with fluoride water.
One of the first clinical studies indicating the
cariostatic effect of the fluoride tablets was
published in “Held and Piguet /1956/”. Positive
results were observed in Germany and Austria.
The number of children who have been
receiving the fluoride tablets at home or school
for the period of 200 days totally 4-6 times a
week was equal to several millions taking into
consideration the period between the years
1955-1970 in Germany, Austria, and
Switzerland. The cariostatic effect of these tablets
was considered to be significant in the period
when the treatment of caries decreased. The
early success of the fluoride tablets entailed
positive attitudes the fluoride use (3). The results
of the studies implemented earlier and summed
up by Burt and Marthaler (4,3) provide
documentation of cariostatic effect of fluoride
salt. It was evident that salt fluoridation correctly
implemented and delivered to all consumers
represented the equivalent of water fluoridation.
The widespread use of the fluoride toothpaste
resulted in a decrease of the observed effect of
all fluoride projects (5,6). The significance of
the fluoride toothpaste as an effective and viable
method of fluoride supply is indisputable and
shall probably be of great significance further
on in all countries regarding, the dental caries
level and dental care systems (4). Yet recommendation directed towards the use of the
fluoride toothpaste should be accompanied by
health education of the public in order to
improve the general knowledge concerning the
oral diseases (7,2).
This was neglected in Finland in the last
decade, presumably in the false faith that the
present positive situation regarding the level of
dental caries will remain without changes. The
stabilization of the decrease of the dental caries
level as well as sufficient unofficial evidence of
the increase of dental caries level in Finland
implies that the health education of the
population is of great significance. I consider
that this is also a big challenge for stomatology
in the countries with a low number of cases of
dental caries (8).
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The education of the medical workers and
the prevention performance volunteers represents the keystone of the successful decline
of disease in every state (1). Any prevention
project that proved to be effective is so in the
countries with a high dental caries occurrence
and a low level of the standard prevention (8).
And Slovakia does belong to these countries. 
Conclusion
Assessing the present situation concerning
the cariosities, the situation in the Slovak
Republic is extremely unfavorable regarding the
WHO objectives. We have not succeeded in
fulfilling the objectives of the project “Health
for Everyone until the year 2000” and we shall
not fulfill more rigorous objectives until the year
2010.
The epidemiological study presents successful
results of the prevention project “Healthy Smile”
provided that it is performed by trained workers
(school dental care assistant) and experts in the
field of preventive dental medicine such as
dental disease prevention officers and dental
hygienists. Under supervision of the
abovementioned experts, children performed
cleaning and fluoridation of their teeth with use
of the Elmex-Gelee 6 times a year.
The improvement of the oral hygiene could
be observed within the tested group.
z
A significant decline of caries in the
primary dentition was observed.
z
Younger schoolchildren (at the age of 7
and 8 years) showed a decline of cariosities in the years 2001 and 2003.
A high decline of the cariosity level within
the tested group can be explained by the
influence of more factors at once. The higher
quality of teeth cleaning was achieved by using
the correct technique and higher teeth
fluoridation was achieved by means of the
fluoride product Elmex Gelee.
The thesis presents the way of achieving the
WHO goals. It is necessary to involve everyone
interested in oral health into the project of
“Healthy Smile” as well as in other projects. And
that would be the way to integrate Slovakia
among the countries with a higher level of oral
health. 
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