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ABSTRACT
Objective
The aim of the study was to determine prevalence of malocclusion and the inter- and intra-arch relations in schoolchildren of 7-12 years of
Vazante, Minas Gerais, Brazil.
Methods
In the inter-arch relations the sagittal, vertical and transverse aspects were evaluated, and in the intra-arch relations, diastemas, crowding and
tooth losses were determined in 670 children. The maloclussion was classified as Class I , II and III according to Angle, based on the position of
the first molars. For this study, the sample was divided into two age groups: children from 7 to 9 years and children from 10 to 12 years old.
Results
A similar percentage of individuals with Class I and II was found in the two age groups evaluated. A higher percentage of Class III individuals
was observed in the age group from 10 to 12 years. The presence of cross bite, anterior open bite, diastemas, crowding and early primary
tooth loss was prevalent in the age groups of 7 and 9 years. Deep bite, posterior cross bite and early loss of permanent teeth prevailed in the
age from 10 to 12 years.
Conclusion
It could be concluded that there was a high rate of malocclusion in children and the sagittal relation was maintained in the two periods
evaluated. A larger number of manifestations of anterior open bite were observed in the age group of 7 to 9 years, and overbite in the Group
from 10 to 12 years. In the transverse relation there was an increase in cross bite from the first to second transitory period.
Indexing terms: Dentition mixed. Malocclusion. Orthodontics.

RESUMO
Objetivo
Determinar a prevalência de má oclusão e as relações inter e intra-arco em escolares de 7 a 12 anos de Vazante, Minas Gerais, Brasil.
Métodos
Nas relações inter-arco os aspectos no plano sagital, verticais e transversais foram avaliados e, no intra-arco, as relações de diastemas,
apinhamento e perdas dentárias foram determinadas em 670 escolares. A má oclusão foi classificada em classe I, II e III de acordo com Angle,
baseada na posição dos primeiros molares. Para este estudo, a amostra foi dividida em dois grupos etários: crianças 7-9 anos e crianças dos
10 aos 12 anos de idade.
Resultados
Uma percentagem semelhante de indivíduos com má oclusão de Classe I e II foi encontrado nos dois grupos etários avaliados. A maior
percentagem de indivíduos com má oclusão de Classe III foi observada na faixa etária dos 10 aos 12 anos. A presença de mordida cruzada,
mordida aberta anterior, diastemas, apinhamento e perda dentária precoce primária foi prevalente nas faixas etárias de 7 e 9 anos. Sobremordida
profunda, mordida cruzada posterior e perda precoce dos dentes permanentes prevaleceram na faixa etária de 10-12 anos.
Conclusão
Pode-se concluir que houve uma alta taxa de má oclusão em crianças e a relação sagital foi mantido nos dois períodos avaliados. Foi observado
um maior número de mordida aberta anterior na faixa etária de 7 a 9 anos, e sobremordida profunda no grupo dos 10 aos 12 anos. Na relação
transversal, houve um aumento da mordida cruzada do primeiro para o segundo período de transição.
Termos de indexação: Dentição mista. Má oclusão. Ortodontia.
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INTRODUCTION
Malocclusion is defined as a change in
craniofacial growth and/or development with esthetic
impact, and consequent psychosocial implication in
children and adults1. It is ranked as the third greatest
oral health problem worldwide, being outranked by
caries and periodontal disease2. In addition, it is of
a multifactorial nature, with hereditary, congenital,
functional, environmental, nutritional, socioeconomic
and educational influences3. Deleterious habits, among
them finger and pacifier sucking, are described in the
literature as the main etiologic factors of malocclusion
in the primary and mixed stages of dentition4-6.
Epidemiological studies on oral health and
prevalence of malocclusion in a certain region
provide important data to enable planning of the
measures necessary for a reduction in the incidence of
unfavorable factors, in addition to interception of the
skeletal problems at a suitable age7. Early diagnosis
and treatment may present different levels of severity,
which consequently must receive different treatment
priorities. In addition, early diagnosis and treatment
favor the growth and good development of the
individual6.
In order to enable measures of prevention
and health promotion to be effected, it is necessary
to know the prevalence of malocclusions, by means
of epidemiological surveys, which are an important
instrument for evaluation the present situation and
future oral health care needs in a population8. The
Northeast of the State of Minas Gerais has shown to
be lacking as regards this type of study, thus, within
this context the aim of the present study was to
determine the prevalence de malocclusion and the
inter- and intra-arch relations in school children at the
stage of mixed dentition, from the public teaching
network of the city of Vazante, MG, Brazil.

METHODS
After obtaining approval from the Research
Ethics Committee, Report no. 424.917/2013, this
study was conducted in the city of Vazante, located on
the Northeastern region of the State of Minas Gerais,
with an estimated population of 19.723 inhabitants9.
The city has five public schools in urban areas, with
a contingent of 1850 students from 7 to 12 years of

age, that were invited to participate. The exclusion
criteria were presence of orthodontic appliances and/
or previous orthodontic treatment and those who
were not authorized by their parents to participate in
the study. The response rate was 36.8%, thus the total
sample examinated was of 670 children.
The examinations were performed by a
professional calibrated and analyzed by the Kappa
test. The results achieved substantial score for the
acceptable parameters of reproducibility of this
method (0.86).
With the purpose of evaluating schoolchildren,
considering the first transitory period marked by the
presence of the incisors and first permanent molars
only; and the second transitory period, which starts
between 9.5 and 10 years of age, the period of
changing the posterior teeth. Therefore, for this study,
the sample was divided into two age groups: Age
Group 1 (children from 7 to 9 years and 11 months
old) and Age Group 2 (children from 10 to 12 years
and 11 months old). The data collected were analyzed
in a descriptive manner by means of distribution tables
of absolute and relative frequencies.
The exams were performed on the premises of
the school itself, with the child seated on a chair, facing
the examiner, a specialist in orthodontics. The aspects
of the inter- and intra-arch relations were examined in
accordance with the description in Chart 1 below
The inter-arch relation is with respect to the
aspects established in the relationship between the
maxillary and mandibular dental arches, and is evaluated
in the sagittal, vertical and transverse directions. The
inter-arch relation determined the isolated relationship
between the maxillary and mandibular arch, with
regard to the perimeter of the arch.
Occlusion is considered clinically normal
when the child has a Class I molar relation, vertical
overlap of around 3mm, maxillary arch with transverse
dimensions compatible with those of the mandibular
arch, aligned teeth in the dental arch, and absence of
tooth losses, considering the stage of development.
Children who presented any of the characteristics
outside of those of normality were diagnosed with
malocclusion.
The examinations were performed by a single
examiner, orthodontics specialist, at school, under
natural light, with the child sitting in a chair in front
of the examiner.
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Chart 1. Inter- and Intra-arch characteristics.
Inter-arch relation

Intra-arch relation

Sagittal

Class I, Class II, Class III, Class IV

Diastemas

Presence of interdental space in maxillary and
mandibular arches. When measured in the
region of the incisors, the spacing condition
presented was one in which the total space
available between the right and left canines
exceeded that required for accommodating the
four incisors in a normal alignment.

Vertical

Anterior open bite (Negative
vertical overlap of a minimum of
1 mm); Overbite (Positive vertical
overlap exceeding 4 mm);

Crowding

Presence of negative discrepancy of the dental
arch (when the space present is smaller than
the space required) from the first molar to the
first molar on the opposite side;

Transverse

Unilateral posterior cross bite
(involving only one of the arches)
and bilateral (when present on the
right and left sides) and anterior
cross bite.

Tooth Losses

Identified by the absence of primary or
permanent teeth, resulting from dental caries
or losses for other reasons. This loss may be
considered early when it occurs in a space of
time of at least one year before eruption of the
permanent successor.

RESULTS
A total of 670 children were examined, 340
(51.30%) were of the male, and 330 (48.70%) of the
female gender. For the age group from 7 to 9 years, were
evaluated 326 and 344 for the age 10-12 years.
The response rate was 36,8% of all children
invited. Non-participation was mainly due to children who
were absent in the day scheduled for the examination, no
parental consent or forgot to bring the term of consent
signed by their parents. As a result of the calibration
process, the examiner obtained intra-examiner reliability
values of Kappa agreement of 0,94 for malocclusion.

Table 1 shows a very close distribution of
individuals with and without malocclusion at the ages
evaluated, with a discrete increase in the age group from
10 to 12 years.
Table 2 shows great similarity in the percentage of
Class I and II individuals in the two age groups evaluated;
a higher percentage of Class III individuals were observed
in the age Group from 10 to 12. The presence of cross
bite, anterior open bite, diastemas, crowding and early
primary tooth loss was prevalent in the age groups of 7
and 9 years. Deep bite, posterior cross bite and early loss
of permanent teeth prevailed in the age from from 10 to
12 years.

Table 1. Distribution of sample according to presence or absence of malocclusion in the different age groups.

Age group
7-9 years

10-12 years

n

%

n

%

n

%

Malocclusion

258

38.50

268

40.00

526

78.50

Normal occlusion

68

10.15

76

11.35

144

21.50

670

100

Total

166

General total
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Table 2. Distribution of sample according to inter- and intra-arch relation in different age groups.

Age group
7-9 years

10-12 years

General total

n

%

n

%

n

%

Class I

177

50.70

172

49.30

349

100

Class II

154

50.30

152

49.70

306

100

Angle classification
Inter-arch
relation

Class III

7

46.70

8

53.30

15

100

Total

338

50.40

332

49.60

670

100

Open bite

20

71.40

8

28.60

28

100

Age group
7-9 years

Intra-arch
Relation

10-12 years

General total

n

%

n

%

n

%

Deep Bite

49

42.25

67

57.75

116

100

Anterior cross bite

17

22.35

11

14.48

28

36.83

Posterior cross bite

19

25.00

29

38.17

48

63.17

Diastemas

76

64.95

41

35.05

117

100

Crowding

138

53.70

119

46.30

257

100

Early primary tooth
loss

76

80.00

19

20.00

95

100

Loss of permanent
teeth

1

20.00

4

80.00

5

100

DISCUSSION
The existent epidemiological studies conducted
in Brazil have indicated that the larger portion of children
in the mixed dentition stage present some type of
morphological deviation in occlusion that varies between
66.00% and 96.80%1,4,6-8,10,12-19 and are defined as
malocclusion. High rates are expected in this age group,
since the intense occlusal changes and exchanges of
teeth occur in this period1.
In this study, the prevalence of malocclusions
was verified in 78.50% of the schoolchildren, which
corroborates with the data in other studies, conducted in
different regions of Brazil8,12-19. Data from epidemiological
studies have shown that malocclusion is maintained with
predominance in the three stages of development of
occlusion, primary, mixed and permanent dentition1.
The results showed that in the inter-arch
relation, Class I malocclusion prevailed over Class II and
Class III, in agreement with the majority of the studies
in the literature researched12-15,17-20. Some studies were
observed to draw attention to the high number of
molar relationships in Class I12-15,17-20, and on the other
hand, authors12,21-22 emphasized the predominance of
Class II, in comparison with relation Class I and Class III.

This may be explained by the diversity of methodology
used, and by the regional differences, age and sample
size, or by the fact of considering normal occlusion as
being Class I.
With regard to Class III malocclusion, the findings
of this research presented a relative equivalence when
compared with the studies in the literature13. However,
higher results have also been found8,16,18,20.
As regards Angle's classification23, when analyzed
by age group, it was shown in this study that the
percentage relations of the three Classes I, II and III of the
first transitory stage (7 to 9 years) were maintained when
compared with those of the second transitory period (10
to 12 years).
From the vertical aspect, a small percentage of the
sample of the children presented deep overbite, a result
similar to that of studies found in the literature1,19,24-25.
Higher values have been seen by other authors18-19. It is
important to observe that the manifestation of overbite
was higher in the age group from 10 to 12 years, and
was associated with skeletal factors that were manifested
during the craniofacial growth period26.
The presence of anterior open bite was observed
in 4.20% of the sample, a much lower rate than those
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found in the literature1,8,18-19. A reduction in open bite
was shown from the first transitory period to the second,
which may be justified by the fact that this malocclusion
is related to oral sucking habits and atypical tongue
pressure. As sucking habits are more present in early
childhood, there tends to be a higher incidence of these
habits at this stage. During normal development, this
open bite is frequently of a temporary nature, and may
self-correct as the habit is overcome25.
From the transverse aspect the results showed less
significant than those found in other works1,18. There was
more frequent posterior cross bite, presenting a higher rate
in the age group from 10 to 12 years, showing that this
occlusal abnormality in particular, does not tend to selfcorrect as the child gets older. It may also be related to
skeletal27 and environmental factors that interfere directly
in the development of occlusion26.
Furthermore, it is pointed out that studies have
shown that posterior cross bite is always more frequent
than the anterior type in children in this age group1,4,8,14-15,
and that unilateral posterior cross bite has been more
frequent than the bilateral type16,18. Cross bites must be
treated as soon as they are detected, because a purely
dental malocclusion may lead to problems of skeletal
growth and deviations, in addition to causing occlusal
traumas, adverse periodontal problems, mobility or
even fractures27-28.
Dental abnormalities, in addition to compromising
the inter-arch relation, may cause alterations restricted
to the dental arch itself (intra-arch) as is the case with
diastemas, crowding and tooth losses. The prevalence of
diastemas in children was lower than the value found in
other studies1,18. The literature has shown that there is
higher prevalence of primary crowding and malocclusion
than the other types of problems, due to the discrepancy
between the perimeter of the dental arch and the tooth
mass, and this is either of an environmental or genetic
nature. It is known that crowding in mixed dentition,
known as temporary primary crowding, is spontaneously
corrected during this stage11.
Data for the diastema showed a difference
in manifestation between the two age groups, the
percentage of 7-9 years of age was almost twice
the age 10-12 years. The presence of diastema at
the beginning of mixed dentition is justified by the
proximity of the canines in eruption to the apices of
the lateral incisors18.
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With regard to tooth losses, the results showed
that there are tooth losses of 14.18% in primary dentition,
and 0.75% in permanent dentition. Lower results were
found by1-18.
Caries and premature losses of primary molars
result in a reduction in arch length of approximately 2
to 4mm per quadrant. Tooth loss and the reduction in
interdental contacts represent one of the etiological
(environmental) factors responsible for the appearance
of malocclusion29.
With the development of diagnostic techniques
and malocclusion treatments, Orthodontics in general
tends to be moving in the direction towards the preventive
aspects of primary and mixed occlusion.
The measurement of malocclusion using the
Angle classification can be identified as a limitation of
these study because is based only on the positioning of
teeth, not evaluating bone and muscular aspects.
Epidemiological surveys are an important tool
for evaluating the current situation and future needs of
treatments. This evaluation of the occlusal problems
that affect the population in this age group makes it
possible to act as early as possible, in addition to making
the problems easier, faster and less expensive to treat.
Moreover, public health preventive programs will become
feasible and more efficient.

CONCLUSION
From the results obtained, it was concluded that
the sagittal aspect evaluated in the inter-arch relation was
maintained in the two periods studied. There were a larger
number of manifestations of anterior open bite observed
in the age group of 7 to 9 years, and deep overbite in
the Group from 10 to 12 years. In the transverse relation
there was an increase in cross bite from the first to second
transitory period.
In the intra-arc relation, a reduction in crowding
and diastema was observed in the transition stage between
age groups.
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