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1. IntroDuctIon
Bosnian-Podrinje Canton is situ-

ated in Eastern B&H with the total 
area of 604.6 square km (1). It con-
sists of three municipalities: Goraz-
de with the capital Gorazde, Pale-
Praca with the capital Praca and Fo-
ca-Ustikolina with the capital Us-
tikolina. Center of the Canton is in 
Gorazde. The total population ac-
cording to the data as of June 30, 
2008, is 33,225 residents (2), and 
14.23%(2) of the total population are 
children younger than 14 years of 
age.

Results of the regular check-ups 
conducted every year for the sev-
enth grade children showed that 
the state of oral health in the area 
of Bosnian-Podrinje Canton is very 
poor.

As documented information 
about the oral health status for chil-
dren of Bosnian Podrinje canton 
Gorazde does not exist, there was 
a need for assessment of oral health 

status in this region for creation of 
preventive programme, whose pur-
pose would be a reduction of inci-
dence of dental caries, periodontal 
conditions, as well as orthodontic 
anomalies in the future.

2. ExAMINEES AND 
wORKING METHODS
This research was conducted in 

the primary schools in the area of 
Bosnian-Podrinje Canton in the pe-
riod between September 2009 and 
March 2010. Average epidemiology 
study (cross-sectional study) was ap-
plied.

All 358 children from the seventh 
grades of the primary schools in the 
region participated in this research 
- 194 boys and 164 girls participated 
in this research.

Estimation of the oral health:
Examinations of the students 

were done in the classrooms with 
the same approach for each ex-
aminee (4). All examinations have 

been done in daylight avoiding di-
rect sun light and without prior an-
nouncements to the students (3). All 
the data established during the ex-
aminations have been registered in 
the dental records suggested by the 
World Health Organization (4) for 
the estimation of the oral health. 
Data registered in this dental record 
have been acquired based on the ob-
jective examination done by same 
dentist that had previously been cal-
ibrated for conducting planned re-
search.

Twenty (20) children who were 
not involved in the actual sample 
have been the pattern for calibra-
tion. Second examination of the 
children from the sample was done 
seven days after the first examina-
tion. The dentists’ reliability was 
tested through kappa statistics (4, 
5). The kappa values estimated from 
repeat examinations for the intra-
consistency of the fieldwork investi-
gator was kappa = 0.93. Clinical ex-
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amination of the students covered:
 • dental status (DMF - index, SiC 

- index);
 • periodontal tissues examination 

(CPI-index);
 • orthodontic irregularities regis-

tration (DAI-index).

2.1. DMF index
In determining the dental status, 

a visual and touch method was used 
to detect caries by using the dentist 
mirror and standard CPITN peri-
odontal probe.

The letters were used to mark pri-
mary teeth and numbers to mark 
permanent teeth as per the codes 
presented below (Chart 1).

A basic criterion for tooth pres-
ence is the existence of at least one 
visible surface of the examined 
tooth. In case both primary and 
permanent tooth are present at the 
same place only the presence of the 
permanent tooth has been regis-
tered (12).

DMF index value has been calcu-
lated as D(1+2)+M(3)+F(4).

2.2. cPI-index
Status of the periodontal tissue is 

registered with the CPI index accord-
ing to the recommendations set by 
the World Health Organization for 
the examinees younger than 15 years 
of age (6). A specially designed light-
weight CPI probe with a 0.5-mm 
ball tip is used, with a black band be-
tween 3.5 and 5.5 mm and rings at 
8.5 and 11.5 mm from the ball tip .

The mouth is divided into sex-
tants defined by tooth numbers: 18-
14, 13-23, 24-28, 38-34, 33-43, and 44-
48. A sextant should be examined 
only if there are two or more teeth 
present and not indicated for extrac-
tion. Probing with the periodontal 
probe was done on the index teeth 
16, 11, 26, 36, 31, 46. In case where 
one of the index teeth was miss-
ing, the examination of the remain-

ing teeth in the sex-
tant was done and the 
worst results were tak-
en. Results were regis-
tered as follows:

0 – healthy;
1 – Bleeding ob-

served, directly or by 
using mouth mirror, 
after probing;

2 – Calculus detect-
ed during probing;

X – Excluded sex-
tant (less than two 
teeth present).

2.3. DaI index
Dental Aesthetic index (DAI)(7) 

for determining dentofacial anom-
alies was used in the research. DAI 
is an orthodontic index that links 
clinical and aesthetic components 
mathematically to produce a single 
score.

Compared with other indices, 
the DAI is simpler and economi-
cal in terms of time (8, 9). The DAI 
outlines criteria for the assessment 
of dentofacial anomalies including 
missing teeth, crowding, spacing, 
diastema, overjet, reverse overjet, 
open bite and molar relationship. 
Structure and numerical values of 
dentofacial anomalies are shown in 
the table below (Table 2).

Determining of orthodontic treat-
ment needs of students according 
Dental Aesthetic Index are shown in 
the table below (Table 3).

2.4. statistical analysis
The research results were pro-

cessed with the following statisti-
cal analysis methods: percentages, 
arithmetic mean value, standard de-
viation and Hi–square test.

3. resuLts

3.1. DMF index
Caries prevalence in the seventh 

grade children in the Bosnian-Po-
drinje Canton Gorazde was 96.09%. 
Average DMF index value was 
5.84 with standard deviation (SD) 
±3.929. A significant difference be-
tween genders was determined ( c2= 
10.860 p = 0.001 ), with the average 
DMF index value for boys at 5.42 
(SD ±3.557), and girls at 6.35 (SD 
±4.259). The major part of the DMF 
index in the seventh grade students 
was the D component (53.94%), fol-
lowed by filled teeth (32.53%) with 
the smallest percentage being ex-
tracted teeth (13.53%).

Among examined seventh grade 
students only 4 students (1.12%) had 
at least one tooth with a fissure seal-
ant.

Subgroup for determining the 
SiC index consisted of 120 children 
(the top one third of the DMFT fre-
quency distribution). SiC index for 
the seventh grade students in the 
Bosnian-Podrinje Canton Gorazde 
was 10.34 (SD ±3.028).

Codes for 
primary 
teeth

Codes for 
permanent 
teeth

Tooth status

A 0 Sound, healthy
B 1 Decayed
C 2 Filled, with decay
D 3 Filled, no decay
E 4 Missing, as a result of caries

5 Missing, any other reason
F 6 Fissure sealant

7
Bridge abutment, special crown or 
veneer/implant

8 Unerupted tooth
T T Trauma (fracture)

9 Not recorded

table 1. Codes for determining of dental status

DAI component Value
Missing teeth in upper jaw 6
Missing teeth in lower jaw / 6
Crowding (incisal segments) 2
Spacing (incisal segments) 1
Midline diastema (mm) 3
Anterior maxillary irregularity 
(mm)

1

Anterior mandibular irregularity 
(mm)

1

Overjet (mm) 2
Reversed overjet (mm) 4
Open-bite (mm) 4
Molar relationship:
0–normal
1–one-half cusp
2–one full cusp

x 3

+ 13 Standarsd constant = Total DAI score

DAI score Severity levels Orthodontic treatment needs

13 – 25 Normal or minor malocclusion; No treatment need or slight need
26 – 31 Definite malocclusion Treatment elective
32 -35 Severe malocclusion; Treatment highly desirable
< 36 Very severe (handicapping) malocclusion; Treatment mandatory

Table 3. Distribution of DAI scores and orthodontic treatment needs



 VOL 19 NO 1 MARCH 2011 

status of the oral health by the seventh Grade students in the Bosnian-Podrinje canton

Original paper | 

30 

3.2. cPI index
Prevalence of the periodontal dis-

eases in the Bosnian-Podrinje Can-
ton in the seventh grade students 
was 57.77%. On the average, every 
seventh grade student had 1.28 (SD 
±1.360) of sextants with bleedings 

and 0.20 (SD ±0.722) 
sextants with calcu-
lus. 12.84% of students 
had at least one sextant 
with calculus.

3.3. DaI index
Prevalence of orth-

odontic anomalies 
in the seventh grade 
students in the Bos-
nian-Podrinje Canton 
Gorazde is 60.44%. 
Incidence of the den-
tofacial anomalies is 
a bit higher for boys 
(61.86%) than for girls 
(58.54%).

DAI component 
scores are shown in 
the table below (Table 
4)

Abscence of anteri-
or teeth with aesthet-
ic impairment in the 
incisal segment was 
found frequently. In 
most cases teeth were 
extracted due to the 
caries, whereas for 4 
students it was pos-
sibly the result of hy-
podontia (1.11%).

More than half of 
the students can be 
found in DAI grade 
1 (54,34%) i.e., a mi-
nor malocclusion or 

no anomaly, with no need or slight 
need for orthodontic therapy. The 
distribution and percentage of stu-
dents with each DAI grade are 
shown in Graph 4.

Graph above shows that 29.61% 
of children need orthodontic thera-

py in the nearest future.
The mean DAI-index value was 

25.25 with value for boys at 25.71 
(SD ±8.755), whereas for girls at 
24.70 (SD ±8.784).

4. DIscussIon
DMF-index values for the seventh 

grade students in the area of the 
Bosnian-Podrinje Canton is 5.84, 
and the caries prevalence is 96.09%. 
These values do not differ much 
from the values in Vrbic’s study con-
ducted in 1986 where it was deter-
mined that the DMF-index was 6.3 
(10). Hatibovic S. established in 1987 
that the average DMF-index in the 
12-year-olds in Bosnia and Herze-
govina was 6.15 (11). Ivankovic in 
the research from 2003 determined 
the DMF-index value of 6.2 with 
the cavity prevalence of 94%( (12). In 
2000 Sulejmanagic H. concluded 
that the DMF-index in the 12-years-
olds in Bosnia and Herzegovina was 
6.10 (13). A bit better state of the 
oral health was discovered in 2008 
by Muratbegovic A. in the research 
conducted in the whole area of Bos-
nia and Herzegovina where the reg-
istered DMF-index values in the 
B&H area for the 12-years-olds was 
4.16 and the prevalence of the affect-
ed teeth was 91% (14).

Poorer values of the DMF-in-
dex of 7.9 and caries prevalence of 
98.25% were registered in Monte-
negro, and much better values were 
registered in Italy: DMF-index 1.09 
and caries prevalence 43.1% (15, 16). 
In the 12-years-old children in Por-
tugal DMF-index was 1.5 and caries 
prevalence was 52.9% (17).

Determination of the CPI-index 
was in accordance with the World 
Health Organization’s guidelines 
for children younger than 15 years 
of age (6). 195 (54,50%) students had 
at least one sextant showing the 
signs of gingivits or calculus which 
is quite alarming. On the average 
every student had 1.28 sextants with 
bleeding and 0.20 sextants with the 
calculus presence. 46 students had 
at least one sextant with the calcu-
lus (12.84%).

In Italy 47.5% of the 12-year-olds 
has CPI-0, i.e. no signs of periodon-
tal diseases (16). Bleeding is present 
with 23.8% of the examinees, and 

DAI components Frequency Boys Girls Total
Missing teeth 29 8.76% 7.32% 8.10%
Crowding (incisal segments) 136 36.08% 40.24% 37.99%
Spacing (incisal segments) 56 21.13% 9.15% 15.64%
Midline diastema (mm) 91 28.35% 21.95% 25.42%
Anterior maxillary irregularity (mm) 136 41.24% 34.15% 37.99%
Anterior mandibular irregularity (mm) 79 24.74% 18.90% 22.07%
Overjet (mm) 123 32.99% 35.98% 34.36%
Reversed overjet (mm) 57 18.56% 12.80% 15.92%
Open-bite (mm) 26 7.22% 7.32% 7.26%
Molar relationship:
normal
one-half cusp
one full cusp

218
96
44

58.76%
27.32%
13.92%

63.41%
26.22%
10.37%

60.89%
26.82%
12.29%

table 4. DAI components

Statistical analysis 

The research results were processed with the following statistical analysis methods: 

percentages, arithmetic mean  value, standard deviation and Hi - square test. 

4. Results

DMF index 

Caries prevalence in the seventh grade children in the Bosnian-Podrinje Canton Gorazde was 

96.09%. Average DMF index value was 5.84 with standard deviation (SD) ±3.929. A 

significant difference between genders was determined ( 2= 10.860  p = 0.001 ), with the 

average DMF index value for boys at 5.42 (SD ±3.557), and girls at 6.35 (SD ±4.259).  The 

major part of the DMF index in the seventh grade students was the D component (53.94%), 

followed by filled teeth (32.53%) with the smallest percentage being extracted teeth (13.53%). 

(Graph number 1: DMF-index) 
Graph no. 1: DMF index 

 
 

Among examined seventh grade students only 4 students (1.12%) had at least one tooth with a 

fissure sealant. 

Subgroup for determining the SiC index consisted of 120 children (the top one third of the 

DMFT frequency distribution). SiC index for the seventh grade students in the Bosnian-

Podrinje Canton Gorazde was 10.34 (SD ±3.028). 

CPI index 

Prevalence of the periodontal diseases in the Bosnian-Podrinje Canton in the seventh grade 

students was 57.77%.  On the average, every seventh grade student had 1.28 (SD ±1.360)  of 

sextants with bleedings and 0.20 (SD ±0.722) sextants with calculus. 

Graph 1. DMF index
12.84% of students had at least one sextant with calculus. 
Graph no. 2: Periodontal conditions for students according to highest Cpi score per person 

 

DAI index 

Prevalence of orthodontic anomalies in the seventh grade students in the Bosnian-Podrinje 

Canton Gorazde is 60.44%. Incidence of the dentofacial anomalies is a bit higher for boys 

(61.86%) than for girls (58.54%). 

DAI component scores are shown in the table below (Table no. 4) 
Table no. 4: DAI components 

DAI components Frequency Boys Girls Total 
Missing teeth  29 8.76% 7.32%  8.10% 

Crowding (incisal segments)  136 36.08% 40.24%  37.99% 

Spacing (incisal segments)  56 21.13% 9.15%  15.64% 

Midline diastema (mm)  91 28.35% 21.95%  25.42% 

Anterior maxillary irregularity (mm) 136 41.24% 34.15%  37.99% 

Anterior mandibular irregularity (mm) 79 24.74% 18.90%  22.07% 

Overjet (mm)  123 32.99% 35.98%  34.36% 

Reversed overjet (mm)  57 18.56% 12.80%  15.92% 

Open‐bite (mm) 26 7.22% 7.32%  7.26% 

Molar relationship: 
 normal 
one‐half cusp 
one full cusp 

 
218 
96 
44 

 
58.76% 
27.32% 
13.92% 

 
63.41% 
26.22% 
10.37% 

 
60.89% 
26.82% 
12.29% 

Abscence of anterior teeth with aesthetic impairment in the incisal segment was found 

frequently.  In most cases teeth were extracted due to the caries, whereas for 4 students it was 

possibly the result of hypodontia (1.11%).  

Graph 2. Periodontal conditions for students according to highest Cpi 
score per person

More than half of the students can be found in DAI grade 1 (54,34%) i.e., a minor 

malocclusion or no anomaly, with no need or slight need for orthodontic therapy. The 

distribution and percentage of students with each DAI grade are shown in graph no. 4. 
Graph number 4: Need for treatment of the dentofacial anomalies 

 
Graph above shows that 29.61% of children need orthodontic therapy in the nearest future. 

The mean DAI-index value was 25.25 with value for boys at 25.71 (SD ±8.755), whereas for 

girls at 24.70 (SD ±8.784). 

5. Discussion 

DMF-index values for the seventh grade students in the area of the Bosnian-Podrinje Canton 

is 5.84, and the caries  prevalence is 96.09%. These values do not differ much from the values 

in Vrbic’s study conducted in 1986 where it was determined that the DMF-index was 6.3 (10). 

Hatibovic S. established in 1987 that the average DMF-index in the 12-year-olds in Bosnia 

and Herzegovina was 6.15 (11) . Ivankovic in the research from 2003 determined the DMF-

index value of 6.2 with the cavity prevalence of 94%(12). In 2000 Sulejmanagic H. concluded 

that the DMF-index in the 12-years-olds in Bosnia and Herzegovina was 6.10(13). A bit better 

state of the oral health was discovered in 2008 by Muratbegovic A. in the research conducted 

in the whole area of Bosnia and Herzegovina where the registered DMF-index values in the 

B&H area for the 12-years-olds was 4.16 and the prevalence of the affected teeth was 91%(14).  

Poorer values of the DMF-index of 7.9 and caries prevalence of 98.25% were registered in 

Montenegro, and much better values were registered in Italy: DMF-index 1.09 and caries 

prevalence 43.1%(15,16). In the 12-years-old children in Portugal DMF-index was 1.5 and 

caries prevalence was 52.9% (17). 

Graph 4. Need for treatment of the dentofacial anomalies
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calculus has been found in 28.7% 
cases. In Portugal every 12-year-old 
on the average has 2.4 healthy sex-
tants, 0.9 sextants with the presence 
of bleeding and 1.8 sextants with 
calculus (17). Also, 80% of 12-year-
olds in Germany has healthy peri-
odontal tissue, 10.8% has gingival 
bleeding and 9.2% of students has 
been registered with the presence of 
calculus  (18).

Average DAI-index value in the 
seventh grade students in the Bos-
nian-Podrinje Canton was 25.25. 
This value is lower than the DAI-in-
dex value that was registered in the 
USA for the younger age group (7-
12 years) (DAI-index 26.5-31.8), ad-
olescents from Japan (DAI-index 
30.5), 13-year-olds from South Aus-
tralia (DAI-index 28.1). However, 
this value is higher than DAI-in-
dex for the Nigerian children be-
tween the ages of 12 and 18 (DAI-
index 22.3) and children between 
the ages of 12 and 15 in Iran (DAI- 
index 23.5) (19, 20, 21, 22, 23). It is 
similar to the values determined in 
the research of the Spanish adoles-
cents (DAI-index 25.6), children be-
tween the ages of 12 and 13 in Po-
land (DAI-index 24.5), children be-
tween the ages of 12 and 15 in Aus-
tralia (DAI-index 24.1) and children 
between the ages of 12 and 13 in Ma-
laysia (DAI-index 24.8) (24, 25, 26). 
Twelve-year olds from the federal 
province of Sachsen-Anhalt in Ger-
many have the average DAI-index of 
24.34. The percentage of children 
in the need for orthodontic ther-
apy was 24% (25). The leading rea-
sons for such poor oral health are: 
lack of prevention programmes for 
the whole population, lack of ex-
perts who would be working with 
the children, non-existence of the 
pre-school clinics, poor economic 
state in the Bosnian-Podrinje Can-
ton, and poor oral-hygiene habits.

5. concLusIon
Since the state of oral health in 

the area of the Bosnian-Podrin-
je Canton is quite poor, it is essen-
tial to put into practice a preven-
tion programme for the children of 
up to 15 years of age as soon as pos-
sible. All healthcare and education 
sectors should be included in pre-

vention of the oral diseases and risk-
factors for the occurrence of oral 
diseases. Wider usage of the means 
of public communication should 
be put into use aimed at increas-
ing and strengthening the individ-
ual awareness on the importance of 
oral health.
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