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Objective. The study was conducted to evaluate the Index of Orthodontic Treatment Need based on the Dental Health Component
(DHC). Materials and methods. 300 students aged 12-15 years were
included in this study. The examinations were performed in two elementary schools in the municipality of Prozor-Rama, using standard
dental instruments. Children were ranked into five grades according
to the DHC. Results. Only 12% of children were found not to have
a need for orthodontic treatment. Of the others, 45.33% had a great,
and 10% a very great need for orthodontic treatment. The rest of the
children were found to have a need for minor or moderate orthodontic treatment. Slightly more girls than boys had a great or a very great
need for treatment, although the difference by gender was not statistically significant. Analysis of the level of need by age of children
showed no significant difference; children with a great need of orthodontic treatment prevailed in all age groups. About 85% of children
with a great and a very great need for orthodontic treatment would
agree to orthodontic treatment, while the rate of non-acceptance was
about 5%. Conclusion. The high rate of need for orthodontic treatment in the examined students is explained by the lack of programs for
this type of health care, the insufficient number of qualified orthodontic specialists, and the very low percentage of allocations from the state
budget for oral health.

Introduction
Dentofacial anomalies are conditions in
which there is a deviation from the normal
morphology, size and function of individual
parts or the whole of the craniofacial complex (1). Consequences of disorders related
to dentofacial anomalies are numerous, from
oral function disorders to disrupted facial
aesthetics, which is a serious public health
problem. Orthodontic anomalies, especially
dental arch crowding, lead to the rapid formation of caries and periodontal diseases.

In displaced teeth, even impeccable oral hygiene cannot eliminate food residues left in
retention spaces, resulting in fermentation
processes, the products of which are acids
that lead to damage to the dental substance
and supporting apparatus of the teeth (2, 3).
Many studies have pointed out that there
is a correlation between orthodontic anomalies and periodontal conditions (4). Today,
in countries with a well-developed health
care system, longitudinal studies examining
the prevalence and registering of dentofacial
anomalies are conducted in children from
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the age of three years. Timely implementation of orthodontic treatment is planned in
this way (5, 6).
The objective of epidemiological studies in orthodontics is to determine the incidence and prevalence of malocclusions
and identify variations in different population groups, and thus to establish priorities
in implementation of orthodontic treatment
in children (7). Orthodontic anomalies impair normal performance of the orofacial
complex functions (mastication, deglutition
and phonation), and compromise facial aesthetics (8). Distinct orthodontic anomalies,
accompanied by impaired facial aesthetics
and disturbed oral functions, particularly
of speech, significantly affect the emotional
and social development of both children
and adults (9, 10).
Children with orthodontic anomalies may
become introvert and avoid social contact,
and often these children become the subject
of ridicule and teasing by their peers (11).
Orthodontic anomalies assume epidemic
proportions in the world, even in the countries with well-developed oral health care.
In determining the prevalence, diagnostics
based on standardized criteria are important
in order to identify treatment priorities. This
is successfully achieved by the Index of Orthodontic Treatment Need (IOTN) using the
Dental Health Component (DHC) (12, 13).
IOTN identifies the various percentages
of these needs. For example, in Italy 59.5%
of elementary school children have a need
for orthodontic treatment (12), in children
aged 12-14 years in the United Kingdom this
need ranges from 15-26% (13), in children
aged 8-16 years in Sweden this need is 28.9%
(14), in Germany 26.2% of the examined
children need orthodontic treatment (15)
and in Malaysia 47.9% (16). Similar studies on the state of orthodontic anomalies,
in terms of the need for orthodontic treatment, have been carried out in a wider area
of the Western Balkans (17). The last study
28

conducted in Bosnia and Herzegovina was
in 1988, before the war. The subjects were
children aged 6-15 years, and orthodontic
anomalies were established in 36.7% of subjects, while 30% were in need of orthodontic
treatment (17). These studies did not use the
IOTN according to the DHC, which is now
the new standard of categorization of orthodontic treatment (3-5).
This was the motive for new research
aimed at establishing the real need for orthodontic treatment and the readiness of children to agree to orthodontic treatment.

Materials and methods
The study was conducted in two elementary schools in the municipality of ProzorRama, Bosnia and Herzegovina. The study
included a total of 300 randomly selected
students from 12 to 15 years of age: 12 years
of age - 78 (26.0%), 13 years - 73 (24.3%), 14
years - 76 (25.3%) and 15 years - 73 (24.3%).
The genders were equally represented in the
sample (150 girls and 150 boys). All school
children from both surveyed schools who
were younger than 12 or older than 15 years
of age, as well as children who had received
orthodontic treatment before these examinations, or who were undergoing orthodontic treatment during these examinations,
were excluded from the study.
The first phase of the research was carried out at the Rama Community Health
Center in Prozor with the approval of the
Ministry of Education, Science, Culture and
Sport of the Herzegovina-Neretva County.
The study was approved by the Ethics
Committee of the Rama Community Health
Center in accordance with the Helsinki
Declaration. Informed consent was obtained from the parents. The children were
informed about the study in an appropriate
way and only those children who agreed to
participate were included in the study. The
inclusion criteria were age from 12 to 15
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years and a documented medical record, as
well as information from the parents, that
the child had not had orthodontic treatment
before this study. According to the World
Health Organization’s recommendations,
this age group is the most appropriate for
oral health examination (18). During this
period, children enter adolescence, when
growth significantly affects the orofacial
complex.
Dental health components with dental
characteristics were examined according to
the checklist of the Swedish Dental Board.
This method was used as a reference for determining the orthodontic treatment need
based on functional and occlusal characteristics, as recommended by the WHO (10).
IOTN according to the DHC is determined
by the following characteristics: increased
overbite depth, open bite (anterior or lateral), impeded tooth eruption, Class II and III
intercuspation, missing teeth, cleft lip and/
or palate (10, 11). The patients were classified into five categories accordingly.
The clinical examination was carried out
using standard dental instruments, and the
necessary measurements were carried out
using the millimeter gauge (Dentalschiebelehre). The persons conducting the research were general dentists with several
years of experience in their profession, who
use IOTN assessment on a daily basis. Two
investigators assessed IOTN taking into
consideration inter-observer variations.
All data were entered into the research
survey, which consisted of two parts. General data on each examined child were entered
into the first part of the survey, and the data
on function and characteristics of dentition,
with an estimation of the index of orthodontic treatment need, into the second part.
Analysis of acceptance of orthodontic
treatment was carried out among children
found to have a great and very great need
for orthodontic treatment (levels 4 and 5).
Three options were offered in the following

answers: “I agree to orthodontic treatment”,
“I have no attitude towards treatment”, and
“I do not agree to orthodontic treatment”.
The verbal response was entered into the
questionnaire. The examination was carried
out for both genders.
Statistical analysis
Data were analyzed in SPSS for Windows
(version 17.0., SPSS Inc. Chicago, Illinois,
USA) and Microsoft Excel (version Office
2007, Microsoft Corporation, Redmond,
WA, USA). Results were expressed in absolute (f) and relative frequencies (%). The
Chi-square (χ2) test was used for testing the
significance of differences regarding gender
and age. In the absence of the expected frequencies, Fisher’s exact test was used. The
level of significance was p=0.05. P values
that could not be expressed to three decimal
places are shown as p<0.001.

Results
The subjects were divided according to the
need for orthodontic treatment, by gender
and by age (Table 1).
According to the results, significantly
more children (almost 90%) had a need for
orthodontic treatment (χ2=173.280; df=1;
p<0.001). The distribution of boys and girls
by need for treatment was identical, while
the distribution of children of different ages
varied slightly (χ2=0.606; df=3; p=0.895).
The distribution of children with a need
for orthodontic treatment by degree, in total, by gender and by age is shown in Table 2.
There was a significant difference in the
distribution of children who had a need for
orthodontic treatment by degree of need
(χ2=103.394; df=3; p<0.001). Comparison
of indices of orthodontic treatment need for
boys and girls showed no statistically significant difference (χ2=1.422; df=3; p=0.700),
although it was shown that girls had a great
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Table 1 Distribution of children by assessed need for orthodontic treatment, in total, by gender and age
Children (n; %)
Orthodontic
treatment

Total

Gender

Age (years)

Boys

Girls

12

13

14

15

Not needed

36 (12.0)

18 (12.0)

18 (12.0)

9 (11.5)

8 (11.0)

11 (14.5)

8 (11.0)

Needed

264 (88.0)

132 (88.0)

132 (88.0)

69 (88.5)

65 (89.0)

65 (85.5)

65 (89.0)

Total

300

150

150

78

73

76

73

Table 2 Distribution of children with need for orthodontic treatment by index of need, in total, by gender and
age
Children (n; %)
IOTN

Total

Gender

Age (years)

Boys

Girls

12

13

14

15

Minor anomaly, no treatment need

54 (20.5)

27 (20.5)

27 (20.5)

13 (18.8)

12 (18.5)

15 (23.1)

14 (21.5)

Borderline treatment need

44 (16.7)

25 (18.9)

19 (14.4)

13 (18.8)

10 (15.4)

12 (18.5)

9 (13.9)

Treatment greatly needed

136 (51.5)

64 (48.5)

72 (54.5)

34 (49.3)

37 (56.9)

32 (49.2)

33 (50.9)

Treatment very greatly needed

30 (11.4)

16 (12.1)

14 (10.6)

9 (13.0)

6 (9.2)

6 (9.2)

9 (13.9)

Total

264

132

132

69

65

65

65

IOTN=Index of Orthodontic Treatment Need.

or very great need for treatment slightly
more often. Analysis of levels of need by age
of children did not show any significant difference (χ 2=2.719; df=9; p=0.974), children
with a great need for orthodontic treatment
prevailed in all age subgroups.
Based on the examinations and data
analysis, 166 children out of all those included in the study were found to have a great or
very great need for orthodontic treatment.
Among them, 141 (84.93%) would agree
to treatment, 18 (10.84%) children did not
have a personal opinion about treatment,
and 7 (4.21%) would not agree to treatment.
Children who did not desire treatment, despite their need, explained that they did not
care about treatment, while others stated
that they did not have the financial resources for the treatment. According to the survey results, 70 (81.39%) boys would agree
to orthodontic treatment, 12 (13.95%) did
not have an opinion on this treatment, and
4 (4.65%) would not agree to orthodontic
treatment. Out of the total number of girls
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with a need for orthodontic treatment, 71
(88.75%) of them declared that they would
agree to treatment, 6 (7.5%) did not have a
personal opinion on this treatment, and 3
(3.75%) would not agree to this treatment.

Discussion
Determination of orthodontic treatment
needs based on assessment of the DHC in
children aged 12-15 years in two elementary
schools in the municipality of Prozor-Rama,
showed that a large number of children have
a great and very great need for orthodontic
treatment. Almost half of the examined subjects had a great need for orthodontic treatment, while 10% of the children had a very
great need for orthodontic treatment.
This is in accordance with similar studies on orthodontic treatment needs in children performed in Jordan (71%), Malaysia
(47.9%) and Turkey (40%) (19-21), indicating a correlation between the socio-economic status of the population and the index
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of orthodontic treatment need (22). Studies
have shown that external appearance, including dental appearance and speech, is
essential for a person’s socialization, which
is why orthodontic anomalies negatively affect the social development of children (23).
Introducing more reliable statistical records
and monitoring outcomes of orthodontic
treatments, not only currently but longitudinally over many years, is very important
for improvement of care (24).
Studies indicate a significant improvement in the statistical records of orthodontic treatment at all health care levels,
particularly in the private sector. This improves strategic principles for evaluation of
this form of health care, which should be
available to every child (25). Studies point
out the importance of long-term monitoring and constant evaluation of orthodontic
treatment, using the same methodology and
criteria, because it is only in that way that
implementation of this form of health care
can be properly evaluated (26, 27). Studies
conducted in England showed that the great
benefit from interventions conducted was
maintained after 6 years in 94% of persons
who underwent orthodontic treatment (28).
Many countries have introduced mandatory testing of dental health components to
the health care program for children. Studies
of dental health components in children aged
10 years in New Zealand showed that one in
three examined children needed orthodontic treatment (29). Although the issue of the
socio-economic standard of the examined
children’s families was not included in our
study, this issue may be one of the reasons
for the great need for orthodontic treatment,
due to the generally poor financial income,
still felt in the region after the war.
The study by Topic et al. conducted in
this area in 1990 on the need for orthodontic treatment showed that 36% of children
aged 6-12 years had occlusal anomalies, of
which 30% required treatment (17). Addi-

tionally, Ivankovic et al. established that after the war, in 1999, there was a significantly
higher prevalence of orthodontic anomalies,
in 55% of subjects, of which 49% had a great
need for orthodontic treatment (30). Studies of the orthodontic treatment needs of
school children aged 12-15 years in Jordan
showed that 34-71% of the subjects needed
orthodontic treatment (16). This is approximately equivalent to the results of our study.
These countries are similar to ours in terms
of economic opportunities, and this information confirms the findings of Antoff et
al. that a favorable socioeconomic situation
is a precondition for prevention of occlusal
defects (31).
The high prevalence rates of dental caries
and periodontal diseases (30) in this region
have an adverse effect and cause this great
need for orthodontic treatment, and are the
direct negative etiological factors in occlusal
anomalies (15). Unfavorable allocation of
resources (staff, premises and equipment)
for health care does not allow application of
the principle of availability, and it is not fully
respected. The high percentage of orthodontic treatment needs in the area of this study
is the consequence of the concentration of
health resources, which are mostly located
in urban centers. Financial resources from
the gross domestic product are extremely
insufficient in Bosnia and Herzegovina,
which also leads to the difficult situation in
the field of oral health.
Limitations of the study
In order to make general conclusions, it is necessary to expand the study area, to conduct the
study in several municipalities, and increase
the age range of the examined children.

Conclusions
Our study showed that a high percentage of
children have a great need for orthodontic
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treatment. Orthodontic anomalies among
the examined children have epidemic proportions, which indicates that oral health
care in school children is not available to
children in Prozor-Rama. Children’s orthodontic care is not available in the Rama
Community Health Center in the municipality of Prozor-Rama, while the study
showed that orthodontic treatment would
be highly acceptable by children with detected orthodontic changes. Therefore, primary health care guidelines should be developed to introduce orthodontic indices
into clinical practice, while specialists for
orthodontics should be involved to determine orthodontic treatment needs, as well
as to provide orthodontic treatment in wellequipped orthodontic clinics.
What is already known on this topic

Children with orthodontic anomalies may become introvert
and avoid social contact, and often these children become the
subject of ridicule and teasing by their peers. In determining
the prevalence and need for treatment, diagnostics based on
standardized criteria are important, in order to identify treatment priorities. This is successfully achieved by the IOTN using
the DHC.

What this study adds

Previous research in Bosnia and Hercegovina failed to use the
IOTN according to the DHC, which is now a new standard for
categorization of orthodontic treatment. The results will give
an insight into the need for orthodontic treatment in school
children in the municipality of Prozor-Rama. It is expected that
the results of this research will contribute to the improvement of
oral health care among school children.
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