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Introduction
Dental caries and periodontal disease are the most
frequent oral diseases in children [1]. Tinanoff
(1995) combines biological, social and psychologi-
cal factors as risk factors for dental caries and peri-
odontal disease [1]. Dental diseases are associated
with lifestyle and many risk factors can affect the
maintenance of oral health habits [1-3].

The prevalence of child dental caries in devel-
oped countries has decreased markedly in the last

half century. The reasons for this change are com-
plex but may involve extensive use of fluoridated
toothpaste, a more sensible approach to sugar con-
sumption, improved oral hygiene practices, topical
application of fluorides and fluoride rinsing.
Successful preventive programmes, which have
increased awareness, knowledge and attitudes
toward oral health, have also played a role [4-7].
On the other hand, non-developed and developing
countries, such as Bosnia and Herzegovina and the
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Republic Srpska, are still facing high caries preva-
lence in school children [8-12].

Since 1986, no systematic studies have been
conducted in Banja Luka to provide information on
the oral health status of schoolchildren and to assist
the planning and evaluation of school oral health
programmes. There have been many problems such
as war, stress, migration, irregular and poor nutri-
tion, and family breakdown that could significantly
affect oral health.

Aims
Against this background, the aims of this study
were to:

Evaluate caries prevalence in 6- and 12-year-
old children in urban and rural populations in
Banja Luka.
Determine the behaviour of the study popu-
lation in relation to possible risk factors for
the development of caries.

Methods
The present survey was carried out in 2006 as a
cross-sectional survey. The study sample com-
prised a random sample of two age groups—six-
year-olds (n=372) and 12-year-olds (n=495)—from
randomly selected schools in Banja Luka, Bosnia
and Herzegovina. Banja Luka is the second largest
city in Bosnia and Herzegovina. In 2006, Banja
Luka and its surrounding rural area had a total pop-
ulation of 250,000, of whom 1788 were six years
old and 2098 were 12 years old. Ten schools were
selected from the lists of all schools in Banja Luka
by simple random sample selection. Five schools
were from urban area and five schools were from
rural area. From all classes, in these schools every
second name on lists of six-year-olds as well as 12-
year-olds was chosen. Ethical approval for the
study was obtained from The Research Ethics
Committee of Faculty of Medicine, University of
Banja Luka, Republic of Srpska, Bosnia and
Herzegovina. Parental consent was obtained before
children were examined.

Data were collected by means of clinical
examinations and questionnaires. The dental exam-
inations were conducted at the schools, using
portable equipment in a room with the subject seat-
ed on the chair. Clinical examination for recording
dental caries was carried out by two investigators,
previously trained in using the dmft/DMFT on 30
six-year-old and 30 12-year-old subjects not
included in the final sample. Kappa statistics was

used to test the inter-investigator reliability. The
kappa values estimated from repeat examination
for the intra-consistency of the fieldwork investiga-
tors was kappa >0.87 for both of them. The exami-
nation for dental caries was carried out according to
WHO criteria (World Health Organization Criteria
1997) in daylight using plain dental mirrors and
probe. Clearly visible lesions with cavities on tooth
surfaces were classified as dental caries (i.e. d3-
level cavities), whereas changes in transparency,
initial enamel demineralisation with intact surfaces
and no cavitations were noted as intact teeth. The
teeth were not professionally cleaned. The children
brushed their teeth before the examination. No radi-
ographs were taken.

The DMFT Index for the permanent teeth and
the decayed, missing, and filled teeth (dmft) Index
for the primary teeth were calculated together with
the percentage of cavity-free children.

A structured questionnaire was used in this
survey. All 12-year-old children completed ques-
tionnaire before the dental examination under the
supervision of the person who had performed their
clinical examination. Parents of the six-year-old
children completed the questionnaire for their chil-
dren. All questions were multiple choice, where the
children made a tick or a circle around the most
appropriate answer. The questionnaire included
questions on sociodemography, use of dental serv-
ices, oral hygiene and dietary habits. The sociode-
mographic variables were gender, age and place of
domicile (rural or urban). The questions on atten-
dance for dental care asked when the child had had
his/her first visit, most recent visit, the frequency of
and the reasons for dental visits. Oral hygiene
habits of the children were assessed by several
questions, including frequency of tooth-brushing,
age when children had begun tooth-brushing and
the use of fluoride supplements. The questions on
dietary habits asked about the frequency of con-
sumption of sweets and sugar-containing drinks.

Simple descriptive statistical tests were used in
the form of percentage and frequency distribution.
Chi-square test was used to assess differences sta-
tistically between groups and the level of signifi-
cance was set at 5% (P<0.05).

Results
All parents consented to their children’s inclusion
in the survey. The studied sample was born, raised
and lived in an area with a low level of natural flu-
oride. The fluoride concentration of the tap water
was lower than 0.30 mg/l.

The sociodemographic characteristics, the
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mean dmft/DMFT of the sample, percentage of
cavity-free children, and median dmft/DMFT
scores are presented in Table 1. The study of the
caries prevalence of primary teeth involved only
six-year-old children. In total, 372 children were
examined, 105 (58 boys and 47 girls) from the rural
area and 267 (126 boys and 141 girls) from the
urban area. The caries prevalence in permanent
teeth was evaluated for all children. Also, the caries
prevalence of permanent teeth was examined for

495 children aged 12 years, 184 of them (79 boys
and 105 girls) living in the rural area and 311 of
them (149 boys and 162 girls) in the urban area.

The epidemiological status of primary teeth in
six-year-olds and permanent teeth in 6- and 12-
year-olds was not significantly different between
boys and girls. However, there were statistically
significant differences in the epidemiological status
of these children in relation to their place of resi-
dence.

Table 1. Caries Prevalence in Primary and Permanent Dentition in 6-and 12-Year Old Children From
Urban and Rural Areas in the Municipality of Banja Luka

PRIMARY N mean mean dmft cavity-free range lower upper interquartile
DENTITION ages (±SD) % (minimum quartile median quartile range

-maximum)
6-year-old girls

rural 47 6 year 4 8.08 (±3.47) 2.00% 16(0-16) 7 8 11 4
month

urban 141 6 year 3 6.30 (±4.23) 0.05% 18(0-18) 3 7 9 6
month

Chi-square test p<0.001
6-year-old boys

rural 58 6 year 6 8.34 (±4.48) 0.03% 18(0-18) 5 8 12 7
month

urban 126 6 year 4 6.50(±4.24), 0.05% 17(0-17) 3 7 9 6
month

Chi-square test p<0.001 
PERMANENT N mean mean dmft cavity-free range lower upper interquartile
DENTITION ages (±SD) % (minimum quartile median quartile range

-maximum)
6-year-old girls

rural 47 6 year 4 1.34 (±1.83) 0.02% 6(0-6) 0 2 4 4
month

urban 141 6 year 3 0.66(±1.40) 0.05% 8(0-8) 0 0 1 1
month

Chi-square test p<0.01
6-year-old boys

rural 58 6 year 6 1.26 (±1.42) 0.03% 5(0-5) 0 1 2 2
month

urban 126 6 year 4 0.68(±0.35). 0.05% 4(0-4) 0 0 1 1
month

Chi-square test p<0.01 
12-year-old girls

rural 105 12 year 2 5.72(±3.34) 1.00% 16(0-16) 4 5 8 4
month

urban 162 11 year 11 4.98 (±3.12) 4.40% 18(0-18) 3 4 6 3
month

Chi-square test p<0.001 
12-year-old boys

rural 79 12 year 3 5.49(±3.32) 2.50% 16(0-16) 3 5 8 5
month

urban 149 12 year 1 4.29(±3.20) 4.70% 20(0-20) 3 4 6 3
month

Chi-square test p<0.001 

SD-standard deviation
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In primary teeth, the mean dmft values in six-
year-old boys from rural and urban areas were
8.34(±4.48) and 6.5(±4.24), respectively (P<0.001).
The mean dmft values in six-year-old girls from
rural and urban area were 8.08(±3.47) and
6.3(±4.23), respectively (P<0.001).

In the permanent teeth, the mean DMFT for six-
year-old boys from the rural area was 1.26(±1.42)
and from the urban area it was 0.68(±0.35) (P<0.01).
The mean DMFT values in six-year-old girls from
rural and urban areas were 1.34(±1.83) and
0.66(±1.40), respectively (P<0.01).

Analysis of data for the rural and urban popu-
lations of 12-year-old boys in Banja Luka region
showed that the mean DMFT was 5.49(±3.32)
(rural) and 4.29(±3.20) (urban) respectively; for
12-years-old girls, mean DMFT was 5.72(±3.34)
(rural area) and 4.98 (±3.12) (urban area). A chi-
square test showed that there was statistically sig-
nificant difference for this index between 12-year-
old children from rural and urban regions (P<0.001
for boys and girls).

Only 2.5% of 12-year-old boys from the rural
area and 4.7% of their peers from the urban areas
were cavity-free. Among 12-year -old girls, 1.0%
from rural and 4.4% of them from urban areas were
cavity-free. In six-year-olds from rural and urban
areas, 0.03% and 0.05% of boys and 0.02% and
0.05% of girls were cavity-free.

Median dmft indexes in six-year-old boys and
girls from rural and urban area were 8 and 7, respec-
tively for both genders. Median DMFT indexes in
six-year-old boys from rural and urban areas were 1
and 0 and in girls for the same age were 2 and 0.
Median DMFT indexes in 12-year-olds in rural and
urban areas were 5 and 4, for both genders.

Data from the questionnaire were grouped in two
tables. Because there was no statistically significant
difference in caries prevalence between the sexes, in
questionnaire analysis data were grouped according to
place of residence for both sexes together.

Table 2 lists the results associated with dental
visits. In answer to the question about the chil-
dren’s age at first visit, there were no statistically
significant differences for any of the four possible
answers, between rural and urban six-year-olds.
However, for 12-year-olds, there was a statistically
highly significant difference between the groups
for the answer “less than four years” (21 [11.4%]
rural vs. 86 [27%] urban, P<0.001) and for the
answer “when enrolled at school” (89 [48.4%] rural
vs. 73 [23.5%] urban, P<0.001).

In answer to the question on the reason for the
children’s first visit, there were no statistically sig-
nificant differences between the answers from the
6- and 12-years-olds, other than in six-year-olds for
the response “pain” (32 [30.5%] rural vs. 39
[14.6%] urban, P<0.01) and in the 12-year-olds for
the response “review” (49 [26.6%] rural vs. 140
[45.0%] urban, P<0.01).

In answer to the question about the frequency
of dental visits, there was only a statistically signif-
icant difference between the 6- and 12-years-olds
for the same answers “when had a toothache” (for
six-year-olds, 20 [19.0%] rural vs. 16 [6.0%] urban,
P<0.001, and for 12-year-olds 47 [25.5%] rural vs.
37 [11.9%] urban, P<0.01) and for the answer
“never” (11 [10.5%] rural vs. 10 [3.7%] urban,
P<0.05, for six-year-olds and 12 [6.5%] rural vs. 5
[1.6%] urban, P<0.05, for 12-year-olds).

In answer to the question about the reason for
the children’s most recent visit, there were no sta-
tistically significant differences between the
answers from the 6- and 12-years-olds, other than
in the six-year-olds for the response “fitting an
appliance/prosthesis” (5 [4.8%] rural vs. 0 [0%]
urban, P<0.01) and in the 12-year-olds for the
response “control, check-up” (42 [24.4%] rural vs.
116 [37.3%] urban, P<0.05) and for the response
“extraction of teeth due to pain” (21 [11.4%] rural
vs. 14 [4.5%] urban, P<0.05).

In answer to the question on the reason why
children had not visited the dentist, there were no
statistically significant differences between the
answers from the 6- and 12-years-olds, other than
for the same response for both ages “there is no
dentist in the vicinity” (26 [24.8%] rural vs. 2
[0.7%] urban, P<0.001, for six-year-olds and 14
[7.6%] rural vs. 5 [1.6%] urban, P<0.01, for 12-
year-olds). Also for 12-year-olds, there was a sta-
tistically significant difference between the groups
for the answer “fear” (72 [39.1%] rural vs. 82
[26.4%] urban, P<0.05).

Table 3 presents the results in relation to oral
hygiene and dietary habits. In answer to the ques-
tion about the frequency of tooth-brushing, there
were no statistically significant differences for any
of the five possible answers between rural and
urban six-year-olds. However, for 12-year-olds,
there was a statistically significant difference
between the groups for the answer “once a day” (34
[18.5%] rural vs. 30 [9.6%] urban, P<0.05) and for
the answer “after every meal” (33 [17.9%] rural vs.
105 [33.8%] urban, P<0.01).
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In answer to the question about means for oral
hygiene maintenance, there were no statistically
significant differences between the answers from
the 6- and 12-year-olds, other than in 12-year-olds
for the response about the use of dental floss (12
[6.5%] rural vs. 53 [17%] urban, P<0.01).

In answer to the question about the age at
which children had begun tooth-brushing, there

were no statistically significant differences
between the answers from the six-year-olds, other
than for the response “when went to school” (10
[9.5%] rural vs. 2 [0.7%] urban, P<0.001). For 12-
year-olds, there was a highly statistically signifi-
cant difference between the groups for the answer
“in the second year” (40 [21.7%] rural vs. 134
[43.1%] urban, P<0.001) and for the answer “when

Table 2. The Use of Dental Services Among 6- and 12-Year-Olds with Respect to Urban/Rural Place 
of Domicile

6 year olds 12 year olds
rural urban rural % urban % χ2 rural urban rural % urban % χ2

How old was  your child when she/he visited the dentist for the first time?/
How old  were you when you visited the dentist for the first time?
less than 4 years 13 56 12.4% 21.0% *NSD 21 86 11.4% 27.0% P<0.001
4 to 6 years 51 133 48.6% 49.8% *NSD 64 146 34.8 47.0% *NSD
when enrolled in school 34 73 32.4% 27.3% *NSD 89 73 48.4% 23.5% P<0.001
never 7 5 6.7% 1.9% *NSD 10 6 5.4% 1.9% *NSD
What was the reason for your child's first visit to dentist?/
What was the reason for your first visit to dentist?
pain 32 39 30.5% 14.6% P<0.01 34 36 18.5% 11.6% *NSD
dental injuries 4 7 3.8% 2.6% *NSD 5 13 2.7% 4.2% *NSD
extraction of primary teeth 9 36 8.6% 13.5% *NSD 46 59 14.8% 19.0% *NSD
extraction of permanent teeth 4 2 3.8% 0.7% *NSD 5 5 2.7% 1.6% *NSD
repair of teeth 11 54 10.5% 20.2% *NSD 45 58 24.5% 18.6% *NSD
review 45 129 42.9% 48.3% *NSD 49 140 26.6% 45.0% P<0.01
Has your child visited the dentist?/
Have you visited the dentist?/
every 3 months 1 8 1.0% 3.0% *NSD 19 37 10.3% 11.9% *NSD
every 6 months 6 11 5.7% 4.1% *NSD 4 18 2.2% 5.8% *NSD
once a year 2 10 1.9% 3.7% *NSD 8 11 4.3% 3.5% *NSD
whenever necessary, 65 212 61.9% 79.4% *NSD 94 203 51.1% 65.3% *NSD
without a specific schedule
when have a toothache 20 16 19.0% 6.0% P<0.001 47 37 25.5% 11.9% P<0.01
never 11 10 10.5% 3.7% P<0.05 12 5 6.5% 1.6% P<0.05
What was the reason for your child's latest visit to the dentist?/
What was the reason your latest visit to the dentist?
control, check-up 42 123 40.0% 46.1% *NSD 42 116 24.4% 37.3% P<0.05
repair of teeth 22 78 21.0% 29.2% *NSD 77 112 41.8% 36.0% *NSD
extraction of primary teeth 18 47 17.1% 17.6% *NSD 20 25 10.9% 8.0% *NSD
extraction of teeth due to pain 2 1 1.9% 0.4% *NSD 21 14 11.4% 4.5% P<0.05
pain 11 15 10.5% 5.6% *NSD 11 18 6.0% 5.8% *NSD
dental injuries 3 1 2.9% 0.4% *NSD 7 4 3.8% 1.3% *NSD
treatment of gum disease 2 2 1.9% 0.7% *NSD 1 6 0.5% 2.0% *NSD
Fitting an appliance/prosthesis 5 0 4.8% 0.0% P<0.01 5 16 2.7% 5.1% *NSD
Why hasn't your child visited the dentist?/
Why  haven't you visited the dentist?/
fear 35 100 33.3% 37.5% *NSD 72 82 39.1% 26.4% P<0.05
No need because nothing hurts 38 141 36.2% 52.8% *NSD 81 182 44.0% 58.5% *NSD
It is not important to us 3 2 2.9% 0.7% *NSD 10 23 5.4% 7.4% *NSD
Does not like him 2 14 1.9% 5.2% *NSD 3 7 1.6% 2.2% *NSD
There is no dentist in 26 2 24.8% 0.7% P<0.001 14 5 7.6% 1.6% P<0.01
the vicinity
It is too expensive 1 8 1.0% 3.0% *NSD 4 12 2.2% 3.8% *NSD
*NSD-no statistical difference
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Table 3. Oral Hygiene and Dietary Habits Among 6- and 12-Year Olds With Respect to Urban/Rural Place
of Living

6 year olds 12 year olds
rural urban rural % urban % χ2 rural urban rural % urban % χ2

How often does your child brush their teeth?/
How often do you brush your teeth?
never 1 0 1.0% 0.0% *NSD 0 1 0.0% 0.3% *NSD
sometimes (irregular) 11 14 10.5% 5.2% *NSD 8 9 4.3% 2.9% *NSD
once a day 41 86 39.0% 32.2% *NSD 34 30 18.5% 9.6% P<0.05
twice daily (morning 
and evening) 46 150 43.8% 56.2% *NSD 109 166 59.2% 53.4% *NSD
after every meal 6 17 5.7% 6.4% *NSD 33 105 17.9% 33.8% P<0.01
For hygiene of mouth and teeth does your child use /
For hygiene of mouth and teeth do you use 
toothbrush 104 260 99.0% 97.4% *NSD 168 296 91.3% 95.1% *NSD
toothpaste 100 256 95.2% 95.9% *NSD 163 286 88.6% 92.0% *NSD
dental floss 1 8 1.0% 3.0% *NSD 12 53 6.5% 17.0% P<0.01
solutions for rinsing the mouth 
and teeth (eg Fluorogal) 7 18 6.7% 6.7% *NSD 13 39 7.1% 12.5% *NSD
toothpicks 19 29 18.1% 10.9% *NSD 13 37 7.1% 11.9% *NSD
none 0 1 0.0% 0.4% *NSD 0 1 0.0% 0.3% *NSD
The age when your child began tooth brushing/
The age when you began tooth brushing:
in the 2nd year 16 73 15.2% 27.3% *NSD 40 134 21.7% 43.1% P<0.001
from 2 to 4 year 47 135 44.8% 50.6% *NSD 53 110 28.8% 35.4% *NSD
from 4 to 6 year 32 56 30.5% 21.0% *NSD 54 53 29.3% 17.0% P<0.05
when she/he went to school 10 2 9.5% 0.7% P<0.001 37 13 0.2% 4.2% P<0.001
do not wash their teeth 0 1 0.0% 0.4% *NSD 0 1 0.0% 0.3% *NSD
How often does your child use fluorides (besides toothpaste)?/
How often do you use fluorides (besides toothpaste)?
yes, every day 4 18 3.8% 6.7% *NSD 12 31 6.5% 10.0% *NSD
sometimes 28 68 26.7% 25.5% *NSD 29 87 15.8% 28.0% P<0.05
that, in school 7 149 6.7% 55.8% P<0.001 30 55 16.3% 17.7% *NSD
never 66 32 62.9% 12.0% P<0.001 113 138 61.4% 44.4% P<0.05
What does your child usually consume to drink?/
What do  you  usually consume to  drink?
water from the tap 75 119 71.4% 44.6% P<0.05 118 162 64.1% 52.1% *NSD
water from wells 8 2 7.6% 0.7% P<0.001 18 11 9.8% 3.5% P<0.05
bottled water 2 42 1.9% 15.7% P<0.001 11 49 6.0% 15.8% P<0.01
juices 20 104 19.0% 39.0% P<0.05 37 89 20.1% 28.6% *NSD
When does your child usually consume sweets?/
When do you usually consume sweets?
every day with the main meal 25 106 23.8% 39.7% *NSD 61 85 33.2% 27.3% *NSD
every day (always 
consumed ''them'') 58 138 55.2% 51.7% *NSD 63 137 34.2% 44.1% *NSD
once a week 21 18 20.0% 6.7% P<0.01 46 79 25.0% 25.4% *NSD
once a month 1 2 1.0% 0.7% *NSD 13 7 7.1% 2.3% P<0.05
never 0 3 0.0% 1.1% *NSD 1 3 0.5% 1.0% *NSD
What kind of bread does your child usually consume?/
What kind of bread do you usually consume?
white 63 101 60.0% 37.8% P<0.05 123 167 66.8% 53.7% *NSD
half-white 15 27 14.3% 10.1% *NSD 17 32 9.2% 10.3% *NSD
black, rye, etc.. 1 19 1.0% 7.1% P<0.05 18 56 9.8% 18.0% P<0.05
mixed 26 120 24.8% 44.9% P<0.05 26 56 14.1% 18.0% *NSD
*NSD-no statistical difference



went to school” (37 [0.2%] rural vs. 13 [4.2%] urban,
P<0.001). Also for 12-year-olds, there was a statisti-
cally significant difference between the groups for
the answer “from the fourth to the sixth year” (54
[29.3%] rural vs. 53 [17%] urban, P<0.05)

In answer to the question about frequency of
use fluoride supplements, there was a statistically
significant difference between the six-year-olds for
the response “in the school” (7 [6.7%] rural vs. 149
[55.8%] urban, P<0.01) and for the response
“never” (66 [62.9%] rural vs. 32 [12%] urban,
P<0.001). For 12-year-olds, there was a statistical-
ly significant difference between the groups for the
answer “sometimes” (29 [15.8%] rural vs. 87
[28.0%] urban, P<0.05) and for the answer “never”
(113 [61.4%] rural vs. 138 [44.4%] urban, P<0.05).

In answer to the question about what the chil-
dren usually drank, there was a statistically signifi-
cant difference for all answers between rural and
urban six-year-olds: for the response “water from
the tap” (75 [71.4%] rural vs. 119 [44.6%] urban,
P<0.05); for the response “water from the wells” (8
[7.6%] rural vs. 2 [0.7%] urban, P<0.001); for the
response “bottled water” (2 [1.9%] rural vs. 42
[15.7%] urban, P<0.001); for the response “juices”
(20 [19.0%] rural vs. 104 [39.0%] urban, P<0.05).
For 12-year-olds, there was a statistically signifi-
cant difference between the groups for the answer
“water from the wells” (18 [9.8%] rural vs. 11
[3.5%] urban, P<0.05) and for the answer “bottled
water” (11 [6.0%] rural vs. 49 [15.8%] urban,
P<0.01).

In answer to the question about frequency of
sweets consumption, there were no statistically sig-
nificant differences between the answers from the
6- and 12-years-olds, other than in six-year-olds for
the response “once a week” (21 [20.0%] rural vs.
18 [6.7%] urban, P<0.01) and in the 12-year-olds
for the response “once a month” (13 [7.1%] rural
vs. 7 [2.3%] urban, P<0.05).

In answer to the question what kind of bread
the children usually consumed, there were no statis-
tically significant differences between the answers
from the 12-year-olds, other than for the response
“black, rye, etc” (18 [9.8%] rural vs. 56 [18.0%]
urban, P<0.05). For six-year-olds, there was a sta-
tistically significant difference between the groups
for the answer “white” (63 [60.0%] rural vs. 101
[37.8%] urban, P<0.05), for the response “black,
rye, etc” (1 [1.0%] rural vs. 19 [7.1%] urban,
P<0.05) and for the answer “mixed” (26 [24.8%]
rural vs. 120 [44.9%] urban, P<0.05).

Discussion
In this study, representative for 6- and 12-year-old
children in Banja Luka region, high caries prevalence
was found in both rural and urban children, especial-
ly in the rural areas, which contributes to the opinion
that life environment affects oral health.

The mean dmft values (6.3 to 8.34) in six-year-
olds in Banja Luka are very high especially if com-
pared with other countries, for example in Hungary
4.5 dmft [13], Estonia 4.2 dmft [14], Denmark 2.7
dmft [14], Portugal 1.9-2.6 dmft [15], France, 1.05
dmft [16]. Also, the mean DMFT for six-year-olds
(0.66-1.34) observed in this study is high compared
with similar data for this age in Europe. A study
conducted in 1997 in Estonia and Denmark showed
that the DMFT of seven-year-old children in these
countries was 0.3 (Estonia) and 0.2 (Denmark),
which is two to six times less than in our study.
[14]. Even in studies that were performed in the
former Yugoslavia, the values of DMFT for six-
year-olds were much smaller. For example, 90% of
children, at the age of six years were caries-free in
Slovenia in 1998, and DMFT was 0.2 [17].

The actual level of dental caries in 12-year-
olds (4.29 to 5.72 DMFT) was one of the highest in
Europe if compared with the results reported by the
Council of European Chief Dental Officers [18].
The mean DMFT for 12-year-olds in the former
Yugoslav republics of Slovenia 1.7 (2003) and
Macedonia 3.03 (2001) were lower than in our
study [18]. Our results of mean DMFT for 12-year-
olds was similar to those observed in other East
European countries in 1998; for example Latvia
5.8, Lithuania 4.9, and Estonia 4.6 [19]. Recent
data reported the mean DMFT decline in these
countries: Latvia 3.5 (2003), Lithuania 2.4 (2001),
and Estonia 2.8 (2003) [18]. Data from one study in
1999 (Almieda et al. 2003) indicated a mean
DMFT for Portugal of 1.5 [20]. However, a second
national study, commissioned by the General
Directorate of Health in the same year found a
national mean DMFT for 12-year-olds in Portugal
of 3.08 [21]. In general, many of the so-called
national mean DMFT scores for 12-year-olds can-
not be compared reliably due to the wide variation
in sampling, the use of different methodologies and
the fact that there is often over ten years’ difference
in the dates when they were performed [22]. At
best, all that they show are trends.

A large number of studies have confirmed that
there is connection between socio-economic status
and health, as well as a relationship between socio-
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economic status and the incidence and prevalence of
caries. Therefore, a high caries risk is associated with
socio-economic factors, such as low quality of life,
low educational level, and the impact of cultural life
on the promotion of oral health. Traditionally, there
have always been lower economic and educational
levels in rural populations as well as lower accessibil-
ity to dental services [20,23].

Statistically significant differences were not
found in all answers relating to dental visits
between rural and urban 6- and 12-years olds in the
present study. But a majority of the 6- and 12-year-
old children from both regions visited the dentist
for the first time after they were four years of age.
Results of this survey showed that visiting the den-
tist on regular basis (once or twice per year) was
low in 6- and 12-year-old rural and urban children.
There were 6- and 12-year-old children who had
never visited the dentist. Pain and/or symptoms of
dental health problems were the main reasons for
seeking professional help.

We found that more children from both age
groups living in rural regions had not visited a den-
tist because there was none in the vicinity than had
children living in urban regions (P<0.001 for six-
year-olds, P<0.01 for 12-year-olds). Possible rea-
sons for lower accessibility to dental services were
lower socio-economic status and most of the other
factors that stem from socio-economic status, such
as the lack of paediatric dental offices in schools in
rural regions, the lack of properly organised school
dental care, and a lower level of knowledge about
oral health in a rural population.

There were no statistically significant differ-
ence between urban and rural six-year-olds in the
frequency of tooth-brushing. Reported tooth-brush-
ing frequency seemed to be at a relatively high
level in 6- and 12-years-olds, because large num-
bers of children stated that they brushed their teeth
two or more times a day. Many subjects use a
toothbrush as a main tool for oral hygiene, but a
small number of them use additional tools, espe-
cially dental floss (P<0.01 for 12-year-olds). In
Kuwait, more frequent tooth-brushing is correlated
with a greater number of visits to the dentist [24].
However, this information should be considered
with care because it is possible that subjects gave
answers according to what they considered to be
more appropriate than what were their actual oral
hygiene habits.

Reported dietary habits were similar in both
groups and no statistically significant difference

was found in all answers. A large number of sub-
jects consumed sweets on a daily basis, several
times a day or always had some snacks, and a sta-
tistically significant difference was not present
between 6- and 12-year-old rural and urban chil-
dren. The consumption of various types of sweets
and sugary drinks was high among these children
and it was found that almost one half of all these
children consume sugary snacks and drinks several
times a day. A North African study of 12-year-olds
in Gambia showed increasing caries prevalence
with urbanisation and western dietary habits, and a
higher caries prevalence in urban (5.8%) than rural
regions (3.0%), where food was still prepared in a
traditional way [25].

A large percentage of 6- and 12-year-old chil-
dren in rural regions have never used additional flu-
oride products, and there was a statistically signifi-
cant difference between those rural and urban chil-
dren. Furthermore, the use of fluoride supplements
in schools in urban six-year-olds was statistically
significantly higher than in their rural peers
(P<0.001).

The fact that a small number of respondents
reported using additional fluoride products togeth-
er with increased frequency of the intake of carbo-
hydrates leads to the conclusion that this is one of
the most important factors for the poor condition of
teeth in these age groups.

Oral health education is very important to
achieve satisfactory oral hygiene habits, but rela-
tion between knowledge and behaviour was found
to be unsatisfactory.

Although caries is a multi-causal disease, it
seems that the level of professional engagement
affects oral health improvements more than
patients’ knowledge [26].

Studies have also shown that urban children
who seek professional dental help more frequently
are better informed about oral health. However, the
implementation of this knowledge is largely affect-
ed by patients’ motivation to maintain their own
oral health as well as knowledge, motivation and
engagement of parents.

Conclusions
WHO European goals for oral health by the year
2000 was that at least 50% of 5-6-year-olds should
be caries-free and that the population of 12-year-
olds should have a mean DMFT of no more than 2
[27]. It is apparent that these goals had not been
achieved in Banja Luka and, therefore, further
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emphasis should be given to implementing commu-
nity-based oral health promotion and applying
modern principles in preventive oral care. The pres-
ent study has demonstrated that the achievement of
oral health in children is threatened unless the
health authorities of Republic of Srpska take action
towards re-establishing preventive services. High
caries occurrence is a result of bad habits and the
lack of an organised preventive programme and
primary health care system that would provide the
most optimal results according to socio-economic,
cultural and demographic conditions.

Therefore, it is to be recommended that for
future oral health education programmes, informa-
tion given to school children and their parents
should aim at improving knowledge about the neg-
ative effect of high sugar intake and eating between
meals in the development of dental caries and obe-
sity. In general, more accurate information on pre-
ventive measures is needed, especially for school-
children. Therefore, it is essential to consider
social, cultural and economic aspects of life
because these are the main determinants of one’s
behaviour, as well as illness.

References
1. Tinanoff N. Dental caries risk assessment and prevention.

Dental Clinics of North America 1995; 39: 709-719.
2. Amstutz RD, Rozier RG. Community risk indicators for

dental caries in schoolchildren: an ecologic study. Community
Dentistry and Oral Epidemiology 1995; 23: 129-37.

3. Beck JD, Weintraub JA, Disney JA, Graves RC, Stamm
JW, Kaste LM, et al. University of North Carolina caries risk
assessment study: comparisons of high risk prediction, any risk
prediction, and any risk etiologic models. Community Dentistry
and Oral Epidemiology 1992; 20: 313-321.

4. Igic M, Apostolovic M, Kostadinovic LJ. Parental level of
information about the effects of proper nutrition, oral hygiene and
fluoride prophylaxis on dental health of seven-year olds. Acta
Stomatologica Naissi 2005; 21(50); 447-256

5. Touger-Decker R, van Loveren C. Sugars and dental
caries. American Journal of Clinical Nutrition 2003; 78(4): 881S-
892S.

6. Al-Omiri MK, Al-Wahadni AM, Saeed KN. Oral health
attitudes, knowledge and behavior among school children in
North Jordan. Journal of Dental Education 2006; 70(2): 179-187.

7. Rajab LD, Petersen PE, Bakaeen G, Hamdan MA. Oral
health behaviour of schoolchildren and parents in Jordan,
International Journal of Paediatric Dentistry 2002; 12: 168-176.

8. Ivankovic A, Lukic IK, Ivankovic Z, Radic A, Vukic I,
Simic A. Dental caries in postwar Bosnia and Herzogovina.
Community Dentistry and Oral Epidemiology 2003; 31: 100-104.

9. Kobašlija S, Maglajlic N, Huseinbegovic A, Tahmiscija H.
Caries prevalence of children from Sarajevo. Acta Stomatologica
Croatica 2000; 34(1): 83-85.

10. Ganibegovic M, Zukanovic A, Kantardyic A. Compari-
son of oral health status of children with different socio-econom-
ic status. In: Abstract book: 1st dental congress of Bosnia and
Herzegovina with international participation; 2001 Oct. Sarajevo,
Bosnia and Herzegovina: Faculty of Dentistry, University of
Sarajevo; 2001: p.174.

11. Ilic O, Kojic Z, Trnic Z. Oral health status evaluation in
12-years-old children in Banja Luka. In: Abstract book: The 11th
Congress of Balkan Stomatological Society (BaSS); 2006 May
11-14. Sarajevo: BaSS, Stomatological Associations of Bosnia
and Herzegovina, 2006: p. 155.

12. Ilic O, Stajcic A, Savanovic M, Vojinovic J, Dzambas LJ,
Cupic S, et al. [Status of permanent teeth at the 9-year-old chil-
dren in the community of Banja Luka.] Medicine Today 2007;
6(1-2):192-197. [Article in Serbian]

13. Szöke J, Petersen PE. Evidence for dental caries decline
among children in an East European country (Hungary).
Community Dentistry and Oral Epidemiology 2000; 28:155-160.

14. Dragheim E, Petersen PE, Kalo I, Saag M. Dental caries
in schoolchildren of an Estonian and Danish municipality.
International Journal of Paediatric Dentistry 2000; 10: 271-277.

15. Almeida CM, Petersen PE, André SJ and Toscano A.
Changing oral health status of 6- and 12-year-old schoolchildren
in Portugal. Community Dental Health 2003; 20: 211-216.

16. Adam C, Eid A, Riordan PJ, Wolikow M, Cohen F.
Caries experience in the primary dentition among French 6-year-
olds between 1991 and 2000. Community Dentistry and Oral
Epidemiology 2005; 33: 333-340.

17. Vrbic V. Reasons for the caries decline in Slovenia.
Community Dentistry and Oral Epidemiology 2000; 28: 126-132.

18. Council of European Chief Dental Officers. References
for DMFT Data for 12 year olds at 23 March 2007. The Hague,
Holland; 2007. Accessed (2010 Jan 18) at: 

19. Bjarnason S. High caries levels: problem still to be tack-
led. Acta Odontologica Scandinavia 1998; 56:176-178.

20. Smyth E, Caamaño F. Oral health knowledge, attitudes
and practice in 12-year-old children. Medicina Oral, Patología
Oral y Cirugía Bucal 2007; 12(8): E614-E620

21. General Directorate of Health, School Dental
Department. [National Survey of Caries Prevalence in School
Children and Adolescents.] Lisbon, Portugal: General Directorate
of Health; 2000. [Publication in Portuguese]

22. Eaton KA. Factors affecting oral community health care
needs and provision [PhD thesis]. London: University of London;
2003.

23. Eberhardt MS, Pamuk ER. The importance of place of
residence: examining health in rural and nonrural areas. American
Journal of Public Health 2004; 94(10): 1682-1686.

24. Al-Hussaini R, Al-Kandari M, Hamadi T, Dental health
knowledge, attitudes and behaviour among students at Kuwait
University Health Sciences Centre. Medical Principles and
Practice: International Journal of the Kuwait University, Health
Science Centre 2003; 12(4): 260-265.

25. Adegbembo AO, Adeyinka A. National pathfinder sur-
vey of dental caries prevalence and treatment needs in The
Gambia. Journal of the South African Dental Association 2000;
55(2): 77-81.

26. Pellizzer C, Pejda W, Špali S, Plancak D. Unrealistic
optimism and demographic influence on oral health-related
behaviour and perception in adolescents in Croatia. Acta
Stomatologica Croatica 2007; 41(3): 205-215.

27. Petersen PE, Christensen LB, Moller IJ, Staehr-Johansen
K. Continuous improvement of oral health in Europe: the
approach of the World Health Organization Regional Office for
Europe. European Journal of Dentistry 1994; 3: 21-23.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


