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Introduction: Oral habits may interfere on the growth and development of the stomatognathic system and orofa-
cial myofunctional conditions, producing changes in the position of teeth in their dental arches.  Objective: The 
purpose of this study was to verify the presence of deleterious oral habits in individuals with malocclusion and 
see if there is a predominance of Class II malocclusion in these individuals. Methods: The records of 140 patients 
treated at the Clinic of Preventive Orthodontics FORP-USP who had already completed treatment were randomly 
selected and analyzed. Their ages ranged from 6 to 10 years and 11 months. Associations were made between the 
presence or absence of deleterious oral habits, type and number of habits found in each individual and the type of 
malocclusion according to Angle classification. The statistical analysis used was the Chi-square test with a signifi-
cance level of 5%. History of deleterious oral habits was found in 67.1% of individuals. Results: The Class I malocclu-
sion was most frequent (82.9%), followed by Class II malocclusion (12.1%) and Class III (5%). Conclusion: There was a 
predominance of Class II malocclusion in individuals with a history of deleterious oral habits.
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Introdução: hábitos bucais podem interferir no crescimento e desenvolvimento do sistema estomatognático e 
nas condições miofuncionais bucofaciais, acarretando alterações no posicionamento dos dentes nas respectivas 
arcadas dentárias. Objetivo: o objetivo dessa pesquisa foi verificar a presença de hábitos bucais deletérios em in-
divíduos portadores de má oclusão e observar se existe predominância de má oclusão Classe II de Angle nesses 
indivíduos. Métodos: foram selecionadas, aleatoriamente, e analisadas 140 fichas de pacientes atendidos na Clí-
nica de Ortodontia Preventiva da FORP-USP, que já haviam recebido alta no tratamento. A faixa etária variou dos 
6 anos a 10 anos e 11 meses. Foram realizadas associações entre presença ou ausência de hábitos bucais deletérios, 
tipo e número de hábitos encontrados em cada indivíduo e o tipo de má oclusão, segundo a classificação de Angle. A 
análise estatística utilizada foi o teste qui-quadrado para independência, com nível de significância a 5%. História 
de hábitos bucais deletérios foi encontrada em 67,1% dos indivíduos. Resultados: a má oclusão Classe I foi a mais 
encontrada (82,9%), seguida das más oclusões de Classe II (12,1%) e Classe III (5%). Conclusão: houve predomínio 
de má oclusão Classe II de Angle nos indivíduos com história de hábitos bucais deletérios.

Palavras-chave: Má oclusão de Angle Classe II. Hábitos. Sucção de dedo. 
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introduction
The harmony and balance of the muscular mod-

eling action on the dental arches can favor an ad-
equate occlusion, as well as any change in the func-
tional mechanism can determine deviations and 
consequent bone deformations.29

Changes in dental occlusion that may cause dis-
orders in the stomatognathic system are grouped 
under the term malocclusion. Angle2 defined it and 
classified the changes that occur in occlusion in 
three classes: Class I, Class II and Class III.

In clinical practice, a considerable number of 
patients with malocclusion, referred by orthodon-
tists to speech assessment, have oral habits. These 
may affect the shape and/or function of the sto-
matognathic system as supporting or adjuvant fac-
tors for functional alterations.

The literature reports changes in this system 
in children whose oral habits persisted after four 
years of age, especially those with finger sucking, 
pacifier, lip sucking or bottle feeding. It is com-
mon to find mandibular retrognathia, maxillary 
prognathism, open bite, hypo- or hypertonic upper 
and lower lip muscles, atresia of the palate, infan-
tile swallowing; maxillary deficiency and mouth 
breathing. Besides these, it is also associated with 
changes in tooth position, characterizing prob-
lems in occlusion.

Considering that occlusal and oral motor sys-
tem changes can be seen in people who have oral 
habits, the purpose of this study was to verify the 
presence of deleterious oral habits in patients with 
malocclusion and assess whether there is a pre-
dominance of Class II malocclusion in these pa-
tients or not.

Literature review
Habit is the custom or practice acquired by 

frequent repetition of the same act, it is at first a 
conscious act and later it become unconscious.1 
The oral habits considered harmful are finger 
sucking, the pacifier and improper posture and/or 
lip sucking, mouth breathing and atypical lingual 
pressure, promoting the imbalance of the neuro-
muscular system, causing changes in occlusion 
and facial pattern.22 Although the suction behavior 
is normal in infants and children, prolonged dura-

tion may have implications on the development 
of orofacial structures and occlusion.14,20 Thus, 
changes in dental occlusion can be found in people 
who have harmful oral habits,5,6,7,19,26,30 especially if 
they appear in early childhood.19

Several authors agree that prolonged sucking 
habits are etiological factors of malocclusion4,11,30 
due to the mechanical force exerted by the pacifier 
and the unbalanced muscular actions ruling on the 
jaws and teeth.20 The documented prevalence of 
malocclusion in children is high (49.7%).27,28

Changes in the posture of lips and tongue may 
be the result of artificial feeding and acquired 
habits, exerting negative effects on the occlusion. 
They can also be caused by malocclusion, both 
dental and skeletal.9

During suction, excessive force is often shown 
by the cheeks against the posterior maxillary seg-
ments. Thus, overjet, anterior openbite and poste-
rior crossbite are common to be found in these in-
dividuals.18 Larsson13.14 showed that non-nutritive 
sucking habits were associated with certain types 
of malocclusion in the deciduous dentition includ-
ing anterior open bite, increased overjet and ca-
nine and molar Class II relationship. Antonini et 
al3 observed that the sucking habits appear to be 
related to the skeletal maxillary protrusion and 
Class II skeletal pattern, due to maxillary protru-
sion that is established early in the primary den-
tition and remains unchanged in the transition to 
the mixed dentition.

The prevalence of habits is very variable and 
depends on many factors, including cultural.16,21 In 
Western countries up to 95% of children may have 
some habit, whereas in Africa and Asia it is unusu-
al and, for the Inuit (Eskimos), it is unknown.16

A study by Tomita et al28 aimed to determine 
the prevalence of malocclusion and its relation 
with environmental factors such as oral habits and 
speech problems in 2139 pre-school of the public 
education system and private school in the city of 
Bauru, SP. Children between ages 3 to 5 years, of 
both genders, were subjected to cross-sectional 
study in two stages: Examination of the occlusion 
and socio-economic questionnaire. To classify the 
occlusion, authors used the Angle classification, 
and observation of horizontal and vertical over-
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bite, spacing/crowding, anterior open bite, total 
crossbite, anterior and posterior crossbite, unilat-
eral or bilateral crossbite. 

The results showed that malocclusion occurred 
in 51.3% of boys and 56.9% of girls, being higher at 
the age of 3 years, decreasing over time. Pacifier 
sucking was the most important habit in relation to 
malocclusion, followed by finger sucking. Changes 
in speech did not influence the occlusal relation.

In order to analyze the frequency of occurrence 
of malocclusion in children aged 5-8 years old, with 
the habit of finger sucking or pacifier, Vieira and 
Pillon29 evaluated 155 children of both genders in 
São Paulo, Brazil. Among the assessed children, 
80% had abnormal occlusion, and 63.2% had Angle 
Class II, 14.2% Class I and 2.6% Class III.

Based on the descriptions above, the present 
study aims to determine: a) the presence of delete-
rious oral habits in individuals with malocclusion 
b) if there is a predominance of Angle Class II mal-
occlusion in patients with vicious oral habits.

Material and Methods
This study was approved by the Ethics in Re-

search Committee involving Human Beings, 
School of Dentistry of Ribeirão Preto, Univer-
sity of Sao Paulo, FORP / USP (Of.CEP/23804/
FORP/090804).

From the inactive file at the University of São 
Paulo, Ribeirão Preto Campus, consisting of 1100 
records of treated patients, 140 medical records 
were selected of individuals of both genders, with 
malocclusion, ages from 6 years to 10 years and 11 
months treated at the Clinic of Preventive Ortho-
dontics, School of Dentistry. The data collected 
from medical records were obtained by undergrad-
uate students under the supervision of instructors 
in the discipline of Orthodontics. 

The information extracted from the records 
were related to: The presence or absence of del-
eterious oral habits, type of habit (when present); 
number of habits found in each individual and 
type of malocclusion according to Angle classifi-
cation.2 The habits were suction (finger and lip, 
pacifier and bottle), bite (nailbiting, bruxism, bit-
ing objects, pen/pencil, shirt collar and lips) and 
face support.

Associations between oral habits and Angle 
malocclusion were observed, primarily consider-
ing the amount of habits found in every individual, 
regardless of type. Then, the types of habits found 
were considered: sucking, biting, sucking and bit-
ing or bite and face support. The statistical analy-
sis used was the Chi-square test with a significance 
level of 5%.

Results
The presence or absence of habits associated 

with the different evaluated age ranges can be seen 
in Table 1 and the different habits found in relation 
to age are shown in Table 2. Regarding the number 
of habits, most patients had only one habit (53), fol-
lowed by those who did not show any usual type (46), 
two types of habits (29), three (10) and four types of 
habits (2) (Table 1). The habit most frequently found 
was suction, followed by biting, associated biting and 
sucking, biting and face support (Table 2).

The different kinds of biting and sucking habits 
in relation to age can be seen in Tables 3 and 4, re-
spectively. Regarding sucking habits, 32 patients had 
pacifier sucking, 27 finger sucking, 18 baby bottle and 
4 lip sucking (Table 3). Considering the biting hab-
its, 30 had nailbiting, 22 habit of biting pen / pencil, 6 
biting shirt collar, 5 biting lip, 3 patients had bruxism 
and 1 had the habit of biting objects (Table 4).

The type of Angle malocclusion related to the 
age of individuals can be seen in Table 5 where it is 
possible to verify that from the 140 files, most had 
Angle Class I malocclusion (116), being most chil-
dren in the age group of 8 years, followed by 9 and 
7 years respectively. The Class II malocclusion was 
identified in 17 files, being most frequent between 
the ages of 8 and 9 years. The Class III malocclusion 
was found in 7 records, being mostly found in the 
age of 7 years.

The presence or absence of habits related with 
the malocclusion type, according to Angle classi-
fication are listed in Table 6. Among the patients 
with habits (94), 75 of them were Class I, 14 Class 
II and 5 Class III. The Chi-square statistical test 
was applied and did not allow to discard the pos-
sibility that individuals with oral habits presented 
predominance of Class II malocclusion, compared 
to those with no habits (Table 6).
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Table 1 - Presence or absence of habits in relation to age of the individuals. Table 2 - Types of habits found.

Number of 
existing habits

AGE Total 

6 years 
old

7 years 
old

8 years 
old

9 years 
old

10 years 
old

n %

1 habit 3 14 22 11 3 53 37.9

2 habits 2 6 9 9 3 29 20.7

3 habits -- 2 5 2 1 10 7.1

4 habits -- -- -- 2 -- 2 1.4

Absence of habits 8 11 11 13 3 46 32.9

Total 13 33 47 37 10 140 100

Habits n %

Suction 38 40.42

Biting 31 32.98

Suction and Biting 23 24.47

Biting and Face support 2 2.13

Total 94 100

Table 3 - Relation between the different sucking habits and age.

Biting habits
AGE

Total
6 years old 7 years old 8 years old 9 years old 10 years old

Finger Sucking 2 8 6 9 2 27

Pacifier 1 7 14 7 3 32

Bottle -- 4 8 3 3 18

Lip sucking 1 2 -- 1 -- 4

Total 4 21 28 20 8 81

Table 4 - Relation between the different biting habits and age.

Biting habits
AGE

Total
6 years old 7 years old 8 years old 9 years old 10 years old

Nailbiting 1 2 13 11 3 30

Lip biting -- 2 2 -- 1 5

Biting shirt collar 1 2 -- 3 -- 6

Biting Pen/pencil 1 5 9 6 1 22

Biting objects -- -- -- 1 -- 1

Bruxism -- -- 1 2 -- 3

Total 3 11 25 23 5 67

Table 5 - Relation between Angle malocclusion and age.

Malocclusion according to 
Angle classification

AGE Total

6 years old 7 years old 8 years old 9 years old 10 years old n %

Class I 11 28 40 30 7 116 82.9

Class II 1 2 6 6 2 17 12.1

Class III 1 3 1 1 1 7 5

Total 13 33 47 37 10 140 100

Discussion
On Table 1 it can observed that 29.2% of the sam-

ple showed an association between two or more 
habits, 37.9% had only one habit and in 32.9% the 
presence of habits was not found. These results do 
not match with the ones found by Soncini and Dor-
nelles25 which showed that 49.0% of children had 2-5 

associated habits, 46.0% had only one habit and 2.5% 
never presented any habit. From the 140 analyzed files, 
it was observed that 94 patients (67.1%) had a history 
of oral habits compared with 46 (32.9%) of those who 
never presented any (Table 1). These findings are sup-
ported by literature that includes these habits as one 
of the etiological factors of dental malocclusion.10,11,14
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Organizing in decreasing order of prevalence the 
types of habits presented by 94 individuals in this 
study, was as follows: Sucking habits, biting habits, 
associated sucking and biting habits, habit of biting 
and face support (Table 2). This result is in agreement 
with those obtained by Soncini and Dornelles25 and 
Milk-Cavalcante et al15 that identified a higher preva-
lence of sucking habits in their samples.

On the other hand, the percentage of patients 
with sucking habits found here (57.9% - 81 out of 140) 
(Table 3) also differ from that observed for Milk-Cav-
alcante et al15 (70% to 77.4%). It is likely that this dif-
ference occurs due to variations in age of the samples 
studied. The sample group consisted of patients with 
ages from 6 years to 10 years and 11 months, whereas 
studies from Soncini and Dornelles25 contemplated 
children between 4 years to 4 years and 11 months and 
the study developed by Milk-Cavalcante et al15 was 
conducted in children between 3 and 5.

Whereas the information gathered here was 
obtained by questionnaire with those responsible 
for the patients treated at the Clinic of Preventive 
Orthodontics during the clinical examination, it is 
possible that the time elapsed since the tender age 
until the time of registering the information will 
also contribute to the differences found between 
the three works mentioned.

In this study, the data were collected from the 
inactive file of the School of Dentistry of Ribeirão 
Preto - USP. For this reason, the researchers were 
restricted to the content of medical records. Thus, 
possible distortions that may possibly be presented 
must be considered. Perhaps the highest rate of ab-
sence of habits found in this study, when compared 
to the study of Soncini and Dornelles25 occurred by 

omission of information by parents or guardians 
during anamnesis. Even those patients who quit 
the oral habit before the time of the appointment, 
may not have been properly identified. The fact that 
there are many associated habits with the sample 
prevented the analysis of their effects in isolation, 
which is performed after the habits found were di-
vided into sucking and biting habits.

In Table 3 we observed that the pacifier sucking 
habit occurred most (32), followed by sucking (27), 
which corroborates with the studies by Paunio et al,21 
Katz et al,12 Milk-Cavalcante et al,15 Duncan et al.8

Among the different kinds of biting habits, the 
most prevalent was nailbiting (30), followed by 
pen/pencil (22) biting (Table 4), the age groups that 
were more involved with these conditions were 8 and 
9 years old. However, Souza et al26 found a higher 
prevalence of object biting over nailbiting. Perhaps 
the limited literature on this topic is due to the fact 
that this kind of habit has little impact on changes in 
dental occlusion and is rarely described separately.

For the frequency of different types of malocclu-
sion found by Angle,2 in this study it was observed that 
from all the evaluated files, most individuals showed 
Angle Class I (82.9%), and most children was aged 8 
years old, followed by 9 and 7 years respectively. Most 
of Class II (12.1%) was found between the ages of 8 and 
9, and Class III (5%) at the age of 7 (Table 5).

The largest number of Class I patients (82.9%), 
followed by Class II (12.1%) and Class III (5%) found 
in this study (Table 5), is in agreement with the work 
of Silva Filho et al23 and Martin et al17 and disagree 
with those by Vieira and Pillon29 and Singh et al24 who 
found in their studies, prevalence of Angle Class II 
malocclusion followed by Class I and Class III.

Table 6 - Presence and absence of habits related to malocclusion, according to Angle classification.

gl = 2; a = 5%; x² tabulated = 5.99; x² calculated = 2.18.

Malocclusion 
according to Angle 

classification

Habits

Present Absent Total

n %% n % n %

Class I 75 64.6 41 35.4 116 100

Class II, division 1 12 70.6 3 17.6 15 88.2

Class II, division 2 2 11.8 -- -- 2 11.8

Class III 5 71.4 2 28.6 7 100

Total 94 46 140
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The chi-square test was applied to verify whether 
individuals with oral habits presented predominance 
of Class II malocclusion, compared to those with no 
habits (Table 6). The significance level was 5%, with 2 
degrees of independence. After analysis it was found 
that the chi-square value calculated, obtained from 
data on referred table, was 2.18. Because this value 
is lower than the tabulated value (5.99), it was found 
that the null hypothesis cannot be discarded. In the re-
search conducted in this work, it is possible to confirm 
this hypothesis, since the most frequent malocclusion 
associated with oral habits was Class II (82.4% - 14 of 
17), followed by Class III malocclusion (71.4% - 5 of 7) 
and Class I (64.6% - 75 of 116), respectively. The preva-
lence of Class II malocclusion probably occurs due to 
the fact that the Class II, division 1 patients, present in-

cisor protrusion with considerable overjet, which itself 
facilitates the installation and maintenance of lip suck-
ing habit and infantile swallowing.

According to the data found here, there seems to be 
a relation between oral habits and malocclusion, since 
in the three types of malocclusion defined by Angle2, 
the presence of habits was over 60% (Table 6).

Conclusion
According to the applied methodology and the 

conditions established in this study, we concluded:
» Deleterious oral habits are directly linked to 

the presence of the three types of malocclusion de-
fined by Angle.

» A predominance of Class II malocclusion was 
found in patients with oral habits.
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