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Introduction
Malocclusion is a developmental disorder of the facial skeleton 

that affects different groups of muscles, such as facial expression, 
mastication and tongue muscles. It has a multifactorial origin 
which means that it can be caused by congenital, hereditary or 
local factors that have repercussions on the development of dental 
arches [1]. In addition to the problems related to the function, 
which are originated from morphological alterations, another 
relevant aspect that is also involved is the facial aesthetic, which 
causes psychological distress in those individuals who are affected 
with this condition [2]. According to data from the World Health 
Organization (WHO), malocclusion is the third complication of 
oral problems, following the top two which are tooth decay and  

 
periodontal disease. Furthermore, according to the National 
Research in oral health, SB Brazil 2010, nearly 25% of the children 
by age 5 had one type of malocclusion, also the numbers keep 
increasing among older children. Thus, malocclusion represents 
a serious public health problem due to its high prevalence and 
negative impacts on the quality of life of those individuals who are 
affected with it [3]. 

Orofacial Motricity (OM) is related to the functional and 
structural aspects of the orofacial and cervical regions, including the 
functions of the stomatognathic system, such as suction, swallowing, 
chewing, breathing and articulation [4]. Due to the anatomical 
complexity of these muscular structures and because they are 
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Introduction: Orofacial motricity is related to the functional and structural aspects of the orofacial and cervical regions, including 
the functions of the stomatognathic system. There is evidence on the possibility of alterations of the orofacial myofunctional and 
malocclusions. 

Objective: to determine the frequency orofacial motricity alterations in children with malocclusion and also to verify the 
possible existence of association between these variables. 

Methods: A cross-sectional study of the secondary data of children patients undergoing an extension program at the Federal 
University of Pernambuco, city of Recife, Brazil. Those of both sexes, aged between six and nine years, according to the inclusion 
criteria and attended between the years 2016 and 2017, in the actions of the Speech and Hearing and Dentistry team.

Results: Sample of 44 children, both gender, 56.8% male, with a mean age of 7 ± 08 years old. The frequence of orofacial 
motricity alterations reached 61.4%; 70.5% had deleterious oral habits and 54.5% had non-ergonomic postural habits. There was 
a significant association between the presence of orofacial motricity alterations and Angle’s Class II malocclusions, presence of 
anterior open bite and posterior crossbite (p <0.05). Also between non-ergonomic postural habits and posterior crossbite (p<0.05). 

Conclusion: Changes in orofacial motricity were observed in more than half of the children’s patients, and there was an 
association with some investigated malocclusions.
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so closely connected, any alteration could cause disturbances, in 
both Speech Therapy and Dentistry areas, and those sequelae can 
affect functional and esthetic elements [5]. Studies have shown a 
high frequency of malocclusions and alterations in children which 
are related to orofacial motricity problems. These changes could 
be particularly associated with the presence of deleterious oral 
habits; which represents one of the most important risk factors 
for the development of malocclusion and cause damage to the 
phonoarticulatory organs, changing not only the functionality 
of mastication, but also speech and swallowing [6]. Therefore, 
despite the scientific evidence regarding the association between 
malocclusion and alterations in orofacial motricity, the amount 
of interdisciplinary studies on the subject is not sufficient. 
Consequently, it is very difficult to have a full understanding and 
specific approaches when treating the patients who have those 
problems. This study aims to determine the frequency of alterations 
in orofacial motricity of children with malocclusion, by verifying 
the possible association between these variables.

Methods
This research is linked to the activities of an Extension Program 

at the Federal University of Pernambuco, “Smiling in Family” 
(SOFA) city of Recife, northeast of Brazil, with interdisciplinary 
approaches to improve oral health for the children patients and 
their families (Dentistry, Law, Medicine, Occupational Therapy, 
Psychology, Social Assistance and Speech-Language). This study 
was approved by the Ethics in Research Committee of the Federal 
University of Pernambuco (CAAE 77741417.0.0000.5208). All the 
children patients that participated in the study were authorized by 
the parents and ∕ or guardians through the signing of the consent 
form. For this study, 103 charts of children patients were taken in 
consideration. The age of the children ranged between six and nine, 
both genders were included. Those children attended the extension 
program from the second semester of 2016 until the first semester 
of 2017 (only regard the interdisciplinary actions between Speech 
Therapy and Dentistry). The inclusion criteria for the sample were 
defined according to the age, from six to nine years old, mixed 
dentition period, when the first permanent molars was erupted and 
the presence of any type of malocclusion. The records of children 
with neurological impairment, congenital defects or undergoing 
orthodontic or functional orthopedic treatment were excluded 
before the first evaluation. 

The information was recorded during the anamnesis and 
physical examination of the children. The variables included in this 
study were: age, gender, disorders related to breathing, chewing, 
swallowing and phonation; the presence and classification of 
deleterious oral habits; presence and type of posture habit, 
presence and classification of malocclusions. Changes in orofacial 
motricity included morphological changes, decreased tension and 
altered movement of orofacial structures, and possible functional 
repercussions. The morphological aspects of face, lips, tongue, 
cheeks and occlusion, tension and mobility of the lips, tongue 
and cheeks were evaluated through clinical observation; counter-

resistance tests with disposable wooden spatula and gloved finger 
to check the tension; mouth-to-smile movements, inflation and 
contraction of cheeks, tongue protrusion and retraction, and tongue 
movement towards the four cardinal points to verify mobility [7]. 
Problems related to breathing, chewing, swallowing, phonation, 
presence of deleterious oral habits and posture habits were 
considered. Changes in the occlusal normal pattern were considered 
according to the following orientations: anteroposterior, transverse 
and vertical. Patients were classified according to Angle criteria for 
the anteroposterior relationship between permanent first molars: 
Class I, Class II division 1, Class II division 2 and Class III. The 
presence of crossbite in the anterior regions (when it affected one 
or more anterior teeth) or posterior (when present in this region) 
was investigated. In this case, it was subdivided into bilateral (when 
present on right and left sides) or unilateral (when involving only 
one side). Regarding the vertical changes, it was established as a 
parameter of normality a vertical overpass not more than 50%, 
which means that the upper permanent incisors should cover only 
half of the clinical crown of the lower permanent incisors. When the 
superior incisors covered greater than 50% of the inferior incisors 
it was categorized as overbite, on the other hand, the absence of 
vertical overpass it was categorized as open bite [8].

The gathered information was tabulated in the EXCEL 
worksheet. The data was analyzed descriptively through absolute 
frequency and percentage. It was applied the Pearson’s Chi-square 
statistical test in order to evaluate the hypothesis of a significant 
association between two variables. When the investigated 
condition was not verified by using the chi-square test, it was used 
the Fisher’s exact test. The margin of error used in the statistical 
test decisions was 5% and the statistical program used to obtain 
the statistical calculations was the SPSS (Statistical Package for the 
Social Sciences) version 23.

Results
For this study, 103 charts of children patients were taken 

in consideration, but after the analysis, only 44 (42.7%) of those 
were selected. The sample was comprised of 44 infants of both 
genders, even though the number of male children represented 
25 (56.8%) of the participants, also the average of age was 7 ± 8 
years. All children that participated in the actions of the Extension 
Program had malocclusions. According to Angle’s Classification, 
the frequency of children with malocclusion Class I was 22 (50%) 
of the subjects. Also, among the other types of vertical, transverse, 
and sagittal malocclusions, it was noticed that bilateral posterior 
crossbite was presented by 11(25.0%) individuals of the sample, as 
shown in Table 1. This also presents a frequency of 27 (61,4%) for 
alterations in Orofacial Motricity. Table 2 shows the distribution of 
patients according to changes in functional performance, presence 
of deleterious and postural oral habits. The data in this table 
show that the changes in respiratory pattern were more frequent 
among children with malocclusion 12 (27.3%), 31 (70.5%) with 
deleterious oral habits, especially digital sucking 9 (20, 5%) and 24 
(54.5%) with postural habits. 
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Table 1: Distribution of assessed children patients, according to classification of malocclusion and presence of orofacial motricity 
alteration.

Variable n %

TOTAL 44 100.0

Malocclusion 44 100.0

Angle’s classification

Class I 22 50.0

Class II (1st division) 14 31.8

Class II (2nd division) 5 11.4

Class III 3 6.8

Other classification 

Anterior open-bite 7 15.9

Deep overbite 8 18.2

Anterior crossbite 5 11.4

Unilateral posterior crossbite 9 20.4

Bilateral posterior crossbite 11 25.0

Anterior primary crownding (upper or lower) 4 9.1

 Orofacial motricity alteration
Yes
No

44
27
17

100.0
61.4
38.6

Table 2: Distribution of assessed children patients, according to changes in functional performance, deleterious oral habits and 
postural habits.

Variable n %

Total 44 100.0

Changes in functinal performance 27  61.4

Breathing
Chewing

Swalowing
Phonation

12
7
4
4

 27.3
15.9
9.1
9.1

 Deleterious oral habits
Digital sucking

Pacifier-sucking
Onicofagia

Bruxism
Atypical or adaptated swallowing

31
9
7
6
5
4

70.5
20.5
15.9
13.6
11.4
9.1

Postural habits
Yes
No

24
20

54.5
45.5

Table 3: Distribution of assessed children patients, according to malocclusion and orofacial motricity alteration.

Variable Yes
Orofacial motricity 

alteration 
No

Total Group p Value

n % n % n %

Total 27 100 17 100 44 100

Angle’s classification

Class I 8 50,0 2 18.2 14 35.3 p(1) < 0.05*

Class II 16 27.8 3 27.3 2 26.5

Anterior open bite

Yes 7 100 - - 7 100 p(1) < 0.001*

No - - - - - -

Deep overbite

Yes 20 100 - - 20 100 p(1) < 0.001*

No - - - - - -
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Those last ones included, in descending order: the interposition 
of the lower lip and/or the tongue between the arches 12 (27.3%), 
protraction of the mandible 7 (15.9%) and support of the hand in 
the mandible 5 (11.3 %). Table 3 shows the significant changes (p 
<0.05) between the presence of alteration in the orofacial motricity 
and the type of malocclusion. It demonstrates a significant 
association between the presence of alterations in orofacial 
motricity and Angle’s Class II malocclusions (when organized as 
Division I and II), anterior open bite and posterior crossbite (p 
<0.05), by grouping unilateral and bilateral posterior crossbite for 
this purpose. Despite the fact that all children with Angle’s Class 
III malocclusion presented alteration in orofacial motricity, the test 
could not be established due to the low frequency of these cases, 
which were found only in 3 patients. Other possible associations 
were also tested, then it was seen a significant association between 
the presence of postural habits and the posterior crossbite; followed 
by the groups of unilateral and bilateral crossbite (p <0.05). The 
study did not find any significant association regarding the age or 
gender of the participants (p> 0.05).

Discussion
It has been very difficult to compare this study with others 

available in the literature. This might have happened due to 
the lack of studies regarding this content, mainly with the 
corroboration of both sciences, Dentistry and Speech Therapy, 
because of their differentiated methodology and approaches. 
This interaction allows understanding better the structures and 
dynamism of stomatognathic system as well as the guidelines for 
future researches. The methodology adopted in this research was 
based on a secondary data. The information gathered during the 
actions of the Extension Program was filed in order to be used as 
data for future projects. It is important to emphasize that, in this 
specific situation, one of the goals of the Extension Program is to do 
research, thus the data collected during the activities were already 
with this purpose. Moreover, the children’s parents signed a Term 
of Free and Clarified Consent authorizing to use the information for 
future researches. The investigated sample was a representation of 
the appointments in the dental clinic, which represents almost half 
of the patients who were treated in the period considered for this 
research. It was possible to determine the frequency of orofacial 
motricity of those who had patients with malocclusions, seeking 
for a possible association between the variables. On the other 
hand, it is not possible to compare the children with or without 
malocclusion, because one of the inclusion criteria was to have any 
type of malocclusion [9]. 

Regarding the distribution of malocclusion in the children during 
the mixed dentition period, the authors recognize this period as the 
one with important dentoalveolar changes; thus great part of the 
occlusal problems can be perpetuated in the permanent dentition if 
no therapeutic conduct is performed as soon as possible, especially 
in situations of crossbite and open bite [10]. An epidemiological 
study developed in the city of Lins, State of São Paulo compared the 

distribution of these problems according to Angle’s classification. 
The sample was comprised of 734 individuals by age 12. The goal 
of this research was to evaluate the prevalence of malocclusions as 
well as the severity and the need of treatment [11]. The authors 
observed similar results in descending order of Class I, II and III 
malocclusions. They also found a higher percentage of Class I 
(55.92%) and Class II (42.86%), with lower Class III (1.22%) as the 
present study.

When considering other classifications, the cross-bite has a 
higher frequency. A study [12] demonstrated the importance of 
early treatment of this common malocclusion in children’s patients. 
The authors established that is necessary an adequate differential 
diagnosis regarding its etiology, skeletal, dental or functional 
impairment. This study also reinforces the high prevalence of 
unilateral posterior crossbite compared to bilateral; however 
this characteristic was not seen in this current research. Changes 
in orofacial motricity were found in the majority of the infantile 
patients of this study. However, it should be considered that the 
sample only included children with malocclusions, which could 
lead to a greater predisposition of disorders mainly in the specialty 
of Speech Therapy. A similar result was seen in other study, but 
with lower percentage. For this study, in the city of Santa Maria, 
Rio Grande do Sul, the authors investigated the presence of speech-
language disorders in 262 schoolers aged from four to six years 
old. They also found a higher frequency of alterations in orofacial 
motricity (31.3%), followed by alterations in speech (21.37%) and 
language (4.58%) [13].

These alterations can interfere in different ways, for example, 
the respiratory function can be altered by functional or organic 
factors. Thus, when the nasal breathing becomes mixed (nasal 
and oral) or predominantly oral, it becomes anti-physiological, 
which generates different compensatory changes. The presence 
of inappropriate postural habits, associated with oral breathing 
can lead to changes in growth and development of the face and 
teeth which are in formation. These changes lead to a change in 
the children’s occlusion pattern and also interfere in the phonetic 
system [14]. The oral habits are strongly related to the presence 
of malocclusions, it means that they are a potential factor in the 
development of alterations of the structures and functions of the 
Stomatognathic System, depending on the intensity, frequency 
and duration of the stimulus, besides the genetic predisposition of 
the individual. In a literature review [15] regarding this content, 
the open bite was observed as the most associated malocclusion. 
This condition happens due to mechanical interposition between 
the upper and lower dental arches, usually by sucking a pacifier or 
finger. In this current study, postural habit was more frequent in 
children who grew up as oral breathers, so when the oral habits 
persist during the child’s development it may provide a pattern of 
oral breathing, as was found in other studies [6,16]. 

According to the consulted literature [17]. Regarding the 
deleterious oral habits, it was found a lower prevalence of digital 
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sucking habits when compared to pacifiers; fact not observed in 
the present study. It was also noticed a controversy regarding the 
possibility of similar or greater damages caused by digital suction 
due to the difficulty of removing this habit. Despite scientific 
evidence of the association between malocclusion and changes 
in orofacial motricity, the number of interdisciplinary studies 
regarding this content is not enough, which explains the difficulty of 
understanding and having a consistent approach in terms of integral 
health care to these problems. Even with few articles regarding this 
content, most of those studies shown a significant improvement in 
relation to the treatment as well as in the patients’ quality of life, 
if an early diagnosis and approach occur in the children. However, 
it is necessary to keep studying this content, not only seeking for 
an approach with methodological rigor but also comprising a more 
representative sample of the population so that the results can 
provide more conclusive information about this subject.

Conclusion
Changes in orofacial motricity were observed in more than 

half of the subjects, it was also noticed that oral breathing is the 
most frequent condition. It reinforces the need to integrate actions 
between Dentistry and Speech Therapy
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