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ABSTRACT
Aim: To determine the prevalence of malocclusion in children 
and students enrolled in public schools and in the Araguaia 
Family Health Strategy in the municipality of Guarantã do Norte, 
Mato Grosso, Brazil.

Materials and methods: A cross-sectional study was con-
ducted with randomly selected children and adolescents from 
6 to 16 years. The students were examined at the selected 
institutions under natural light by a trained examiner. The 
sample size was calculated using a 95% confidence interval 
and data were analyzed by descriptive statistics using absolute 
and relative frequencies.

Results: A total of 400 children and adolescents were selected, 
176 (44%) males and 224 females (56%). At facial analysis, the 
most prevalent facial patterns were mesofacial (43%), dolicho-
facial (41%), and brachyfacial (16%). In facial profile, 48% were 
convex, 39% straight, and 13% concave. The occlusal relation-
ship found was 44% class I, 36% class II, and 20% class III; 
62% vertical malocclusions, 54% horizontal and 66% harmful 
habits (bucconasal breathing, finger sucking, and pacifier 
sucking) were also found.

Conclusion: The prevalence of malocclusion was high; over 
50% had some type of occlusal changes.

Clinical significance: Cross-sectional studies have their 
importance, as they show the disease situation in different 
places, subsiding decision-making for prevention and treat-
ment strategies, adapting to the regional financial reality in an 
attempt to reduce health inequalities among the various social 
and economic strata of the population.
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INTRODUCTION

Malocclusion, defined as growth and development disar-
rangements that affect the occlusion of teeth, is considered 
a public health problem because of its high prevalence 
and possibility of negatively impacting quality of life.1 It 
affects the function, appearance, impair social interaction, 
self-esteem, and the psychological well-being of affected 
individuals.1,2

Malocclusions have a multifactorial origin which 
may be caused by general factors, such as congenital 
and genetic factors, nutritional deficiencies, or abnormal 
pressure habits; or by local factors, located directly in 
the arcade, as supernumerary teeth, dental caries, and 
premature loss of deciduous teeth.3

The association between malocclusions and changes 
in the speech articulation and swallowing functions has 
received greater emphasis, especially in the association 
with mouth breathing, due to the severity of the associ-
ated alterations, such as obstructive sleep apnea and 
postural changes.4 It is considered the third oral problem 
in the oral diseases priority scale, after dental caries 
and periodontal disease, according to the World Health 
Organization.5

In Brazil, the National Oral Health Survey conducted 
in 20106 found the presence of at least one dental maloc-
clusion condition in 66.7% of the 5-year-old children, 
38.9% of the 12-year-olds, and 34.9% in the age group of 
15 to 19 years. Most epidemiologic studies show data of 
the urban population of large and medium-sized cities, 
especially those of easy access.

The municipality of Guarantã do Norte is located 
729 km from Cuiabá, capital of Mato Grosso state, in the 
Mid-West Brazil. It has a population of 31,642 inhabitants, 
spread over 4,735 km2, and its economic base is mineral 
extraction. The identification of the oral health status of 
populations is fundamental for planning and evaluating 
health promotion actions.6,7

This study aimed to determine the prevalence of 
malocclusions of schoolchildren aged from 6 to 16 years 
of both genders in the Amazon Region.

MATERIALS AND METHODS

This quantitative, exploratory cross-sectional study was 
conducted in the municipality of Guarantã do Norte, 
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Mato Grosso state, Brazil. The population of the study 
was children and adolescents of both genders aged 6 to 
16 years selected by convenience sampling. Data collec-
tion was carried out between April and May 2012, at the 
Darcy Ribeiro Municipal School and the Family Health 
Strategy unit.

The study protocol was approved by the Ethics Com-
mittee in Research of the University of Cuiabá (Protocol 
#026/2012). All legal guardians were informed about the 
research and its protocol and signed the informed consent 
term before the children underwent the medical history 
assessment and clinical examination.

The exclusion criteria were individuals with prior 
orthodontic treatment or under orthodontic treatment; 
individuals with premature loss of first permanent 
molars or permanent molars with partially or completely 
destroyed crowns; agenesis or unerupted permanent 
molars. Data were collected by a calibrated single 
examiner.

The clinical examination and the analysis of dental 
arches were performed under direct vision and good 
lighting, with the aid of disposable wooden spatula 
(Theoto S/A Ind e Com., Jundiaí, SP, Brazil); dental floss; 
and pencils, millimeter rulers, and specially designed 
files. In this study, the evaluation of malocclusions was 
performed using Angle’s classification8 criteria, supple-
mented by data on the vertical interincisal trespass, 
horizontal interincisal trespass, and posterior transversal 
relationship.

The history record and clinical examination files 
were composed of: (1) Patient identification; (2) facial 
analysis: facial symmetry with facial pattern (mesofacial, 
dolichofacial, and brachyfacial) and profile facial view 
(straight, concave, and convex); (3) occlusal relationship 
(molar relationship between the first upper and lower 
molars according to Angle’s classification—classes I, II, 

and III); (4) posterior transversal relationship (unilateral 
or bilateral crossbite); (5) vertical anterior relationship 
(open bite and deep overbite); (6) deleterious oral habits 
(finger or pacifier sucking and mouth breathing). Data 
were analyzed using descriptive statistics with the use 
of tables and graphs containing absolute and relative 
frequencies.

RESULTS

From the total of 400 students aged 6 to 16 years assessed, 
224 (56%) were girls and 176 (44%) were boys. A high 
prevalence of malocclusion was found among the evalu-
ated individuals. The facial analysis showed that the most 
frequent pattern group was mesofacial (43%, n = 171), 
followed by dolichofacial (41%, n = 163) and brachyfacial 
(16%, n = 66) (Graph 1).

The most frequent facial profile group was the  
convex (48%, n = 194), followed by straight (39%, n = 155)  
and concave (13%, n = 51) (Graph 2). Evaluating the  
occlusal relationship, it was found that 44% (n = 176) 
were class I, 36% (n = 144) were class II, and 20% (n = 80)  
were class III (Graph 3).

The vertical interincisal trespass showed a normal 
relationship in 38% (n = 152), open bite in 43% (n = 172),  
and deep overbite in 19% (n = 76) (Graph 4). The trans-
verse relationship showed a normal relationship in 46% 
(n = 184), posterior bilateral crossbite in 28% (n = 113), 
posterior unilateral crossbite in 8% (33), anterior cross-
bite in 14% (n = 57), and anterior posterior crossbite in 
4% (13) (Graph 5).

Regarding the presence of deleterious oral habits, it 
was found that they were absent in 34% (n = 136), 14%  
(n = 56) had finger sucking habits, 11% (n = 44) had pacifier 
sucking habits, and 41% (n = 164) had mouth breathing 
habits (Graph 6).

Graph 1: Distribution of the facial patterns in the studied 
population

Graph 2: Distribution of the facial profiles in the studied 
population
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Further, it was found that 74% of the examined indi-
viduals had at least one permanent or deciduous tooth 
absent, 15% were deciduous, and 59% permanent teeth.

DISCUSSION

Malocclusion is a public health problem in the con-
temporary world and, thus, widely studied over the 
years.3 In Brazil, most studies on the prevalence of 
malocclusion in the deciduous dentition are performed 
in schoolchildren.9,10

In this study, malocclusion was closely related to the 
poor dental conditions of the study population: Dental 
caries, premature loss of deciduous and permanent teeth, 
and oral habits in all evaluated racial groups (whites, 
blacks, and Asians), with high prevalence, similar to other 
studies in Brazil.3,11

The high prevalence of malocclusion in this study 
could be influenced by the socioeconomic status of the 
population, since it consisted of public health care and 

education services users. Positive and negative associa-
tions between malocclusion and socioeconomic charac-
teristics were found, although conclusive answers on the 
subject are scarce.12,13

According to Angle,8 the classification is based on 
where the buccal groove of the mandibular first molar 
contacts the mesiobuccal cusp of the maxillary first molar 
on the cusp (class I, neutrocclusion, or normal occlusion); 
distal to the cusp by at least the width of a premolar (class II,  
distocclusion); or mesial to the cusp (class III, mesioc-
clusion). Thus, complementing is necessary to enable a 
sustainable treatment plan, based on the five main char-
acteristics of malocclusion: facial profile, alignment, and 
vertical, transverse, and sagittal deviations.14

As for occlusal relationship, class I presented with the 
highest prevalence, followed by classes II and III, similar 
to a previous study also conducted in Brazil15 and differ-
ent from other studies in which class II presented with 
higher prevalence.16

Graph 3: Distribution of malocclusion type according to Angle’s 
classification

Graph 4: Distribution of overbite in the studied population

Graph 5: Distribution of the presence and type of crossbite Graph 6: Distribution of the presence of harmful habits and 
neurovegetative function
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The high prevalence of malocclusion found in this 
study may be due to the high tooth loss encountered, 
which is a known factor for exacerbating problems of 
space, rotations, and others. According Melsen and Terp,17 
individuals with tooth loss are nearly eight times more 
likely to develop malocclusion when compared with 
individuals who did not lose teeth.

The most prevalent facial pattern was mesofacial, 
followed by dolichofacial and brachyfacial, and facial pro-
files were convex, followed by the straight and concave, 
similar to some studies that have shown the same facial 
pattern, emphasizing that the dolichofacial pattern is 
related to a higher prevalence of anterior open bite and 
posterior crossbite.18

Over 50% of the 400 students assessed had at least one 
type of malocclusion, whether of vertical or transverse 
origin. Considering the presence of vertical problems 
(62%), the most frequent was the open bite (43%), followed 
by normal (38%) and then deep bite (19%), as found in 
some studies10,19 and different from others.15

The posterior crossbite bilateral (28%) and posterior 
unilateral (8%) were more prevalent than the anterior 
crossbite (14%), agreeing with Souki et al20 and disagree-
ing with Bittencourt and Machado.15

The high frequency of anterior open bite and posterior 
crossbite in the present study may be related to delete-
rious oral habits, such as mouth breathing and finger 
and/or pacifier sucking interfering in the formation and 
development of the orofacial complex during childhood 
and adolescence similar to the study of Dimberg et al.21 
It is known that if those habits are interrupted before the 
ages of 3 to 4, the malocclusion may undergo a spontane-
ous correction process in most cases.21

According to Peres et al,22 some risk factors increase the 
chances of developing malocclusions, as precocious loss of 
deciduous teeth [odds ratio (OR) of 6,408], loss of perma-
nent teeth (OR = 7,856), mouth-nose breathing (OR = 6,408), 
pacifier use (OR = 3,432), and finger sucking (OR = 1,684), 
highlighting the need of early orthodontic intervention.

This study presented the weaknesses inherent of 
cross-sectional studies, as it did not establish causal 
relationships to the malocclusions; it did not evaluate the 
variable time and its contextual influence on individual 
condition. But cross-sectional studies have their impor-
tance, as they show the disease situation in different 
places, subsiding decision-making for prevention and 
treatment strategies, adapting to the regional financial 
reality in an attempt to reduce health inequalities among 
the various social and economic strata of the population.

CONCLUSION

The findings conclude that the prevalence of malocclusion 
was high; over 50% had some type of occlusal changes.
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