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PREVALENCE OF ORAL HEALTH IN THE AREA OF TUZLA CITY
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ABSTRACT

Caries is the most widespread oral desease of all age groups, the main oral-health 
problem as well as the leading cause of teeth loss. Bosnia and Herzegovina has a huge 
prevalence of caries patients in comparison with a significant decline in developed 
countries. Postwar state period, inadequate nutrition and neglected care of oral health 
have reflected on oral health of children in Tuzla City.
Aim: to determine prevalence of oral health of children of different age groups in the 
area of Tuzla City.
Methods: physical checkup and education have encompassed  5452 children of 
different age groups in the period from 2011 to 2017 (5098 of six- year- olds,  114 twelve-
year-olds, 120 fifteen-year-olds and 120 eighteen-year-olds). Physical checkups were 
done in dental practices  of Public Health Scientific Institution (hereinafter PHSI) 
Medical Center Tuzla, children’s department, with a dental probe and mirror. CES 
(caries, extraction, sealed teeth- permanent) and CES (caries, extraction, sealed teeth- 
dairy) were calculated on the basis of 100 checkups. During the same period there were 
educations for pregnant women in the first and last quarter of pregnancy organized 
within the school for pregnant women of the Women Dispensary  of  PHSI Medical 
Center Tuzla. 
Outcomes: the research determined the value of CES index of diary teeth for six-year-
olds (6,41) in 2011 that was decreased in 2017 (5,19)  what indicates a good effect of 
educative lectures. CES index of tvelwe-year-olds in 2017 was 3,2. The research proved 
that high school children (15-year-olds) have a high CES index (8,3) in year  2013/14 and 
the same group of examinees as graduates (18-year-olds) in 2016/17 had CES index of 
7,73.
Conclusion: CES of the examinees had very high values, far from the aim of the World 
Health Organization (1,5).
Programs and activities of oral health promotion of the Dental Service of PHSI Medical 
Center Tuzla have made changes, warned of the importance of preventive action as 
well as triggered revitalization of preventive detal protection for preschool and school 
population of Tuzla City. 
Key words: caries, CES/ces index, physical checkup, education, Tuzla.

INTRODUCTION

Oral health represents healts of hard 
and soft tooth tissue including mucous 
membrane of the mouth, tongue and 
mucous membrane of the face. Good 
oral health is a sign of a healthy and vital 
human organism because any change in 
the oral cavity is a sign of a disease. Caries 
and its complications as wel as diseases of 
soft tissues have a negative impact on the 
whole organism (focal changes). Acording 
to the WHO definition, teeth caries is 
a local local post-eruptive pathological 
process of exogenous origin, progressive 
flow, irreversible nature and insufficiently 

clarified etiology (1). It affects the hard 
teeth tissue, causes its demineralization 
due to the action of acid-producing 
bacteria which consequently results in 
a loss of teeth. Previous researches have 
shown that caries can be prevented and 
controlled by using preventive measures 
with reliable epidemiological data on 
its distribution (2) that does not exist 
in Bosnia and Herzegovina. Caries 
prevalence in the World is declining 
in developed countries due to a better 
organization of dental protection, 
availability of fluoride preparations, and 
improvement of oral hygiene as well as 
better consciousness on the occurrence 
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of caries (3). Since 1938, CES index has been relevant 
in following of distribution trends of caries used by 
WHO in its assessment of oral health and indicates the 
intensity, i.e. frequency of caries (4). Economic crisis 
and political situation in Bosnia and Herzegovina, 
the long-lasting lack of preventive procedures and the 
promotion of oral health are the reasons why Bosnia 
and Herzegovina belongs to countries with a high 
CES index. Abolishing of school practices in primary 
and secondary schools has worsened the health of 
children’s teeth since they have stopped implementing 
preventive measures, systemic care for the health of 
children’s teeth has ceased.
Multiple causes of caries represent significant 
requirements for health protection, especially for 
preventive protection of oral health. 
It is important that there is no possibility to put caries 
under control only by recovery, it is necessary to use 
all the available models of prevention in a properly 
planned preventive program, start the prevention from 
the earliest age of teeth growth, pre and post eruptive 
mineralization and maturation, i.e. from pregnant 
women to adolescent age of children (5). Six-year olds 
were the target group of this research (mostly diary 
dentition) and twelve-year-olds (mostly permanent 
dentition) were chosen as a global age group used by 
the WHO in monitoring of disease trends in the world. 
From the experience of West European countries, it 
has been noted that schools are an important platform 
for the control of oral health of children and relevant 
indicators of oral health promotion (6). Examples of 
the previously mentioned are Scandinavian countries 
that have a long-lasting practice of dental protection 
for school children and youth up to 18 years old. Bosnia 
and Herzegovina and Tuzla City are far from the goal 
set by the WHO for the year 2020 as a part of Health 21 
Politics for Europe.

AIM

to determine prevalence of oral health of children of 
different age groups in the area of Tuzla Municipality 

METHODS AND WORKFLOW

The basic premise of this mission during physical 
checkups was that any individual is obliged to take 
care of his/her health and the dentists have the task 
to support them. 5098 physical checkups of six-year-
olds was done in the period from 2011 to 2017 in dental 
practices of PHSI, Medical Canter Tuzla as well as 114 
physical checkups of twelve-year-olds, 120 of fifteen 
and 120 of eighteen-year-olds. Physical checkup of 
six-year-olds was done in 2011 and then repeated 
when they were twelve-year-olds (114 in total) in 2017. 
Physical checkup of 120 fifteen-year-olds pupils in 
first grade of Behrambeg’s Madrasah was done in the 
school 2013/14 year and control checkup of the same 
group in 2016/17 when they were eighteen-year-olds in 

fourth grade of secondary school. Educational lectures 
for 3651 twelve–year- olds were done in elementary 
schools in the municipality of Tuzla. Continuous 
educations and workshops have been held in the first 
grade of the Behrambeg’s Madrasah since 2009 on the 
topic of prevention and importance of oral health, 
proper nutrition of adolescents and teeth brushing 
techniques. The permission for implementation of the 
Program “Healthy teeth for a beautiful smile” was given 
by the Ministry of Education, Sports and Culture.
Educational lectures, presentations in nurseries, 
elementary and secondary schools were delivered by 
the dentists with use of computers and promotion 
materials, presentations on proper brushing of teeth 
on models with active participation of the pupils. 
There were nine lectures for pregnant women in the 
School for Pregnant Women of the Women Dispensary  
of  PHSI Medical Center Tuzla. 

OUTCOMES

Chart 1.  CES index of six-year-olds pupils in the first 
grade of elementary school in 2011 -6, 41.

CES index of the pupils who started the first grade 
of elementary school in 2011 was 6, 41 with 587 teeth 
with caries, 39 extracted teeth and only 15 sealed diary 
teeth (random sample of 100 children). Researches 
of Ruhayaa and associates indicated the value of CES 
index of six-year-olds in Malaysia of 11, 1 (16).

Chart 2.  CES index of pupils of the sixth grade in 2017 
(3, 2)

It was noticed that twelve-year-olds had CES index of 
3, 2 (it was 6,41when they were 6 years old) of which 
67 with caries, 54 extracted and 138 sealed. Analysis of 
other researches indicated the following: CES index of 
twelve-year-olds in Denmark- 0, 6; Sweden 0, 8 and 
Norway 1,7. CES index of twelve-year-olds in Mexico 
was 3, 24, (11), Philippines 2, 4 (12), Spain 1, 07 (13) and 
Nicaragua 0, 65 (14).
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Chart 3. CES index of first grade pupils in elementary 
school 2017 (5,19)

CES index of pupils of the first grade in 2017 was 5, 
19 with 480 teeth with caries, 21 extracted teeth, and 
only 18 sealed teeth (random sample of 100 elementary 
school pupils in the area of Tuzla City). Efficiency of a 
continuous education was pointed out by decrease of 
CES index. 

Chart 4.  Comparison of CES index of six- year-olds in 
2011/17

CES index of six- year-olds in 2011 was 6, 41 with 587 
teeth with caries, 39 extracted teeth and 15 sealed 
teeth. CES index of six- year-olds in 2017 was 5, 9 
with 480 teeth with caries, 21 extracted and 18 sealed 
teeth. Analysis of the data confirmed improvement in 
decrease of CES index.

Chart 5. CES index (8, 3) of pupils in first grade of 
secondary school –fifteen years old in 2013/14 

CES index of first grade pupils of first grade of secondary 
school in school year 2013/2014 is 8,3 (377 teeth with 
caries, 76 extracted and 377 sealed) shows the same 
number of extracted and sealed teeth.  Von der Fehr 
(8) showed in his research that in Nordic countries CES 
of fifteen-year-olds is 3, 1.

Chart 6. Control CES index of 18 years old pupils in 
2016/17 (7,73) 

Control CES index was done in April of the academic 
year 2016/17 for the same groups of examinees and it 
was 7,73. The same age group had less teeth with caries 
(only  190 in comparison to 377), and also more sealed 
teeth ( 516 in comparison to 377). In Hungary, CES 
index value of eighteen-yera-olds was 7,6  (19).

Chart 7.  Comparison of CES index of the same 
generation of secondary school pupils in 2013/14 and 
2016/17

Comparing the outcomes it was noticed that the 
same age group had less teeth with caries and more 
sealed teeth as well as the response to the scheduled 
appointments was not 100%. CES index was decreased 
to 7, 73.

DISCUSSION

According to the WHO data, 60-90% of school 
children and the vast majority of adults have had caries 
what which points to its prevalence and a public health 
problem that appears in most industrialized countries 
(7). Von der Fehr (8) showed in his research that in 
Nordic countries CES of fifteen-year-olds is 3, 1 and 5,3 
for eighteen-year-olds. The same age groups in Czech 
Republic have the values of 5, 0 (9) and 6,2 (10).
Cooperation of Dental service and management of 
Behrambeg’s Madrasah has been ongoing since 2009. 
Continuously, once a year, pupils of the first grade of 
the above mentioned school have education, physical 
checkup and teeth treatment in the Dental Service, 
School Department. 
CES index of first grade students in the school year 
2013/14 was 8, 3 (377 teeth with caries, 76 extracted 
and 377 sealed) and the same number of teeth with 
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caries and sealed teeth was noticed. The expectations 
were different due to a huge interest of the students 
during lectures and workshops. Control CES index of 
the same group of examinees was done in April (school 
year 2016/17) and it was 7, 73 what represents defeating 
data. Comparing the results, the same age group had 
fewer teeth with caries (only 190 comparing to 377) 
and more sealed teeth (516 comparing to 377). A higher 
adherence of students and a smaller value of control 
CES were expected as because during the physical 
checkups the better oral hygiene of students in the 
fourth grade was noticed. The high school students 
that were subject to this research, were living in the 
boarding school conditions with very strict hygiene 
discipline, quality nutrition including three meals, the 
same life organization during schooling, habits and 
tradition of which the school management was taking 
care, on students’ oral health and heath in general. Due 
to such regulated system of life, the expectations were 
much higher. CES index of twelve-year-olds in Tuzla 
City, according to the research, was 3, 2.  Comparison 
to other countries shows that the value of CES index in 
the same population group was the highest in Mexico 
(11) 3, 24, Philippines (12) 2, 4, Spain (13) 1, 07, and the 
lowest in Nicaragua (14) 0, 65.    Care on dental health 
in Scandinavian countries resulted in low values of CES 
index of twelve-year-olds in Denmark (0, 6), Sweden 
(0, 8) and Norway (1, 7).  The WHO and WDF have 
set the goal for 2000 that the twelve year old children 
should not have more than three teeth with caries and 
three sealed teeth (15). Researches of Ruhayaa and 
associates pointed out the CES index of six-year-olds 
in Malaysia (16) of 11, 1 while in Tuzla City it was 6, 41 
in 2011 and 5, 19 in 2017. The results show that the CES 
index decreased and education in nurseries and the 
physical checkup before the elementary school had an 
effect on prevention of caries. Ivankovic and associates 
have done research in four regions in Bosnia and 
Herzegovina after the war and it showed the CES index 
of six- year-olds of 4,9 in 1997 (86% of children had 
caries) and 6, 2 of twelve-year-olds (94% of children 
had caries) (17). The Study done in Sarajevo in 1999 
showed that 89% of six- year-olds had caries as well 
as 96, 98 % of twelve-year-olds (18). The tendency 
of declining caries prevalence was also noticed in 
Hungary where the results of the research showed the 
CES value of 7.6 in eighteen-year-olds (19).
Monitoring the caries prevalence in developed 
countries Kunzel has pointed out dividing European 
countries into two regions: West European Region 
(countries with low risk) with average CES index of 1, 
7 and 40% of twenty-year-olds with no caries and East 
Europe Region (countries with high risk) with average 
CES index of 4, 1 and 10% of twenty-year-olds with no 
caries (20). 
The available data from the WHO data base on oral 
health show high values of CES index in: Bosnia and 
Herzegovina 4, 2, Albania 3, 7, FRY Macedonia 3, 5, 
Poland 3, 2 and Bulgaria 3, 1 (21). In 2004, CEC index 
for twelve-year-olds in Bosnia and Herzegovina was 4, 
16 in accordance with the Research of Muratbegovic 
and associates (22). It is significant that in Zagreb, in 

the period from 2009 to 2010, CES index of twelve-
year-olds was 4, 8 (23). In the research done with 
children with developmental difficulties and healthy 
children at the age of 3 to 17 years in Rijeka, average 
CES was 6, 39 for children with developmental 
difficulties and 4, 76 for the healthy boys and girls (24). 
Analysing the research outcomes, a huge difference in 
value of CES that should be strategically solved was 
noticed. Continuous educations and presentations 
have confirmed improvement in maintenance and 
preservation of permanent teeth in comparison to 
diary teeth, a decreased number of extractions and an 
increased number of sealed teeth. 

CONCLUSION

As caries is a public health issue, so it is necessary to 
have a unique data base of CES indexes in Bosnia and 
Herzegovina. CES index of dairy and permanent teeth 
is the indicator which objectives and plans should be 
included into the Preventive Program of Oral Health. 
Programs and activities of oral health promotion of 
the Dental Service have provided changes, warned on 
the importance of preventive actions and encouraged 
revitalization of preventive dental protection of 
preschool and school population of Tuzla City. It is 
possible to achieve the basic objectives of the oral health 
protection program in nursery by joint action of all the 
participants: parents, medical and pedagogical staff. 
If the children adopt prevention and responsibility 
towards their health it will be easier for them later 
on to adopt other preventive activities, to be more 
responsible members of the community and in that 
way decrease their personal and general expenditures 
in regards to health. National programs of oral health 
prevention, unique data base, proper planning, 
prevention and education have been the fundament of 
the current as well as the future functioning of Dental 
Service. This research set the obligatory task for the 
future that is reflected in a daily audit in scope of the 
persistence of the realization of the ideal of medicine, 
and that is that the illness must be prevented, i.e. the 
children born today can be one day twenty-year-olds 
with healthy teeth. 
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