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Vertical interincisal trespass assessment 
in children with speech disorders

Abstract: Through a transversal epidemiological study, conducted 
with 333 Brazilian children, males (157) and females (176), aged 3 to 
6 years old, enrolled in a public preschool, this study aimed to evalu-
ate the prevalence of the different types of vertical interincisal trespass 
(VIT) and the relationship between these occlusal aspects and anterior 
lisping and/or anterior tongue thrust in the articulation of the lingua-al-
veolar phonemes /t/, /d/, /n/ and /l/. All children involved were submitted 
to a VIT examination and to a speech evaluation. Statistical significance 
was analyzed through the Qui-square test, at a significance level of 0.05 
(95% confidence limit). The quantitative analysis of the data demonstrat-
ed the following prevalences: 1 - the different types of VIT: 48.3% for 
normal overbite (NO), 22.5% for deep overbite (DO), 9.3% for edge to 
edge (ETE) and 19.8% for open bite (OB); 2 - interdental lisping in rela-
tion to the different types of VIT: 42% for NO, 12.5% for DO, 12.5% 
for ETE, 32.9% for OB; and 3 - children with anterior tongue thrust in 
the articulation of lingua-alveolar phonemes in relation to the different 
types of VIT: 42.1% for NO, 14% for DO, 10.5% for ETE, 33.3% for 
OB. The results demonstrated that there was a significant relationship 
between open bite and anterior lisping and/or anterior tongue thrust in 
the articulation of the lingua-alveolar phonemes /t/, /d/, /n/ and /l/; and 
that there was a significant relationship between deep overbite and the 
absence of anterior lisping and anterior tongue thrust in the articulation 
of the lingua-alveolar phonemes.
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Introduction
Dental malocclusions and anatomo-functional 

anomalies of the oral cavity are known to present re-
markable interrelation.1 The modeling forces of the 
muscles over the dental arches, when well balanced 
and harmonious, favor adequate occlusion, and any 
alteration in the functional mechanism may lead to 
alterations in the bone development. When muscles 
perform their function, they model the bones and, 
in a certain way, direct their growth. Therefore, the 
existing relation between the oral cavity and the 
orofacial muscular system requires that all ortho-
dontists know how to identify not only malocclu-
sions but also functional and muscular orofacial al-
terations, so as to determine the best phase to refer 
the patient to a speech therapy clinic.2

Morphological alterations can thus trigger func-
tional alterations, but not always will an alteration 
in form determine the presence of phonoarticula-
tory disorders. It is also believed that the organism 
presents a compensatory capacity in the face of its 
anatomical limitations. Nevertheless, these limita-
tions may lead to speech disorders when they are 
not compensated adequately or when they require a 
greater degree of functional adaptation. Therefore, 
early intervention of both orthodontists and speech 
therapists, through myofunctional therapy, aids the 
prevention, during deciduous and mixed dentitions, 
of some occlusal anomalies, also contributing to the 
elimination of muscle forces contrary to the orth-
odontic treatment and favoring the stability of final-
ized treatments with a functionally ideal occlusion.2

Researches correlating speech and dental mal-
occlusions often fail to be conclusive because these 
studies involve several different and highly complex 
factors, such as: populations, languages, methodolo-
gies, mental capacity, hearing capacity, environmen-
tal speech patterns, motivation3 and the combination 
of several occlusal anomalies and speech disorders 
in a single individual.4 However, speech disorders 
have been reported to be associated to different mal-
occlusions, such as: Class II molars,5,6 Class III mo-
lars,7,8 deep overbite9,10 and open bite,7,11,12 the latter 
being the one that leads more frequently to speech 
disorders, as researchers have noticed a close rela-
tion between open bite and anterior lisping.7,8,12,13

As epidemiological studies demonstrate that mal-
occlusions occur, on average, in 50% of the popula-
tion,14,15 and since occlusal disharmony predisposes 
to phonoarticulatory alterations, consequently the 
latter will occur very frequently. Some authors also 
emphasize that children with pre-existing speech 
disorders may have their difficulties accentuated by 
the presence of dental malocclusion.4

Considering the aspects previously discussed, 
through a transversal epidemiological survey with 
333 Brazilian children, aged 3 to 6 years old, en-
rolled in a public preschool in Tatuapé, a district in 
the eastern area of the city of São Paulo, this study 
aimed to determine the prevalences of the four types 
of vertical interincisal trespass (normal overbite, 
deep overbite, edge to edge and open bite) in the to-
tal sample, in the group with anterior lisping and in 
the group with anterior tongue thrust, in the artic-
ulation of the lingua-alveolar phonemes /t/, /d/, /n/ 
and /l/, and to analyze statistically the interrelations 
between the occlusal characteristics studied and the 
phonoarticulatory alterations mentioned above.

Material and Methods
In this study, 333 clinical records belonging to 

the database of the Department of Orthodontics, 
University of São Paulo City (UNICID) were exam-
ined; they concerned Brazilian children, both male 
(157) and female (176), in the age range from 3 to 6 
years, enrolled in a public preschool named Quin-
tino Bocaiúva in Tatuapé, a district in the eastern 
area of the city of São Paulo.

In order to meet the purposes of this research, all 
children included in the study presented only decidu-
ous teeth, without dental losses or extensive caries.

During the survey of the data, which are filed 
in the Discipline of Orthodontics of the University 
of São Paulo City, the professionals involved held 
a meeting aiming to inform the parents about the 
importance of the scientific research to the dental 
health of their children. It served to resolve doubts 
about the work project and how the clinical speech 
and dental examinations would be conducted. After 
the explanation, agreement of the adults in charge 
was requested in the form of a written authoriza-
tion, so that the study could be continued. The ma-
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terials used by the dentists in the clinical dental ex-
amination were: gloves, aprons, caps and masks (all 
disposable) for the protective clothing of the profes-
sionals, and also disposable wooden tongue depres-
sors and a clinical record form, in which relevant 
clinical data as well as the child’s identification were 
recorded. The children were examined by two expe-
rienced speech therapists belonging to the faculty of 
the University of São Paulo City in order to assess 
clinically the presence of speech disorders, being of 
special interest to this research the presence or ab-
sence of anterior lisping and/or tongue thrust in the 
articulation of the lingua-alveolar phonemes /t/, /d/, 
/n/ and /l/.

For assessment and classification of vertical in-
terincisal trespass, the following criteria were em-
ployed: 

Normal overbite: the incisal edges of the max-
illary incisors cover, at most, one third of the 
crown of the mandibular incisors;
Deep overbite: the incisal edges of the maxillary 
incisors cover over one third of the crown of the 
mandibular incisors;
Edge to edge: the vertical distance between the 
maxillary and mandibular incisal edges is zero; 
and
Open bite: the incisal edges of the maxillary and 
mandibular incisors move away vertically in the 
apical direction, generating lack of occlusal con-
tact between these teeth.
In the oral communication assessment, that is, 

the speech assessment, the examinations (Auxiliary 
Test – Personal Context, Word List – Monosyllables 
and Disyllables, Presentation of Pictures for Sponta-
neous Naming and Phonoarticulatory Assessment) 
were conducted individually with each child in the 
school environment in a room considered silent, so 
as to avoid external interferences.

Based on the clinical studies, a descriptive sta-
tistical analysis was done, including the calculation 
and tabulation of the prevalence of the four types 
of vertical interincisal trespass in percentage, and 
their relations with anterior lisping and/or anterior 
tongue thrust in the articulation of the phonemes 
/t/, /d/, /n/ and /l/. In the second step, statistical 
significance analysis was employed through the χ2 

•

•

•

•

test (Qui-square),16 with a significance level of 0.05 
(95% of confidence) to verify possible associations 
between the aforementioned speech problems and 
the various vertical occlusal relationships between 
the maxillary and the mandibular incisors in the 
group studied.

Results
The quantitative and statistical data concern-

ing the distribution of the anterior vertical occlusal 
characteristics in relation to the phonoarticulatory 
problems studied in the total sample are presented 
in Tables 1, 2, 3 and 4.

Discussion
Until today little is known about the primary de-

termining factors of mal-occlusions. In most of the 
cases the morphofunctional characteristics of den-
tal occlusion are inherited towards normality, since 
genetic characters are usually dominant. However, 
the elements that participate in the development and 
maintenance of these characteristics of normality 
are numerous and sensitive, mainly in their interre-

Table 1 - Prevalence of the different types of vertical interin-
cisal trespass in the sample studied.

Types of vertical interincisal trespass n %

Normal overbite 161 48.3

Deep overbite 75 22.5

Edge to edge 31 9.3

Open bite 66 19.8

Total 333 100.0

Table 2 - Prevalence of the types of vertical interincisal tres-
pass in the sample in relation to the presence or absence of 
anterior lisping.

Types of vertical 
interincisal 
trespass

Children with Anterior 
lisping

Children without 
Anterior lisping

n % n %

Normal overbite 37 42.0 124 50.6

Deep overbite 11 12.5 64 26.1

Edge to edge 11 12.5 20 8.2

Open bite 29 32.9 37 15.1

Total 88 100.0 245 100.0
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lations. As a result, any modification in the func-
tional mechanism (breathing, swallowing, articu-
lation and chewing) may alter the form, as well as 
the form may alter the function, consequently deter-
mining morphofunctional deviations and deformi-
ties.10,11,17,18 It is worth remembering that although 
the bone tissue is one of the hardest of the human 
body, it is also one of the most plastic and one of 
the most responsive to the forces generated during 
function.7

Muscle forces also influence dental positioning 
according to their duration and intensity. The forces 
resulting from articulation and swallowing, which 
are intermittent and of greater intensity in relation 
to resting forces, considered of lower intensity and 
continuous, do not present great influence on the 
teeth.9 Thus, as concerns speech, many researchers 
have not obtained conclusive results in the attempt 
to correlate phonoarticulatory problems with mal-
occlusions and deviations in the dimensions of the 
oral structures. However, such relationships have 
not been completely discarded, and there is an agree-
ment among authors that further studies should be 
carried out, aiming at a greater clarification of this 
relation.1-2,9,19,20,21

The tongue is considered the most important or-
gan in the articulation of speech due to its ability to 
present fast changes of movement and shape. When 
any type of abnormality prevents its normal articu-
lation with the related structures (lips, teeth, alveo-
lar bones, hard palate and soft palate), this may re-
sult in a speech disorder.13,16

Some researchers have concluded that the human 
organism has a natural tendency to compensate the 
posture of the functional muscle group when there are 
structural problems (malocclusions), in the attempt to 
obtain the correct articulation of phonemes.5,8,11,13,20 
It is important to stress that there should be a detailed 
assessment of the cases in which the organism cannot 
compensate functionally the morphological deficien-
cies, in order to define a correct diagnosis, treatment 
plan and prognosis, helping in the orthodontic treat-
ments and avoiding possible recidivism.8,11

Several authors have established a relationship 
between phonoarticulatory problems and the dif-
ferent types of dental malocclusions, among which 
open bite is the malocclusion more often associat-
ed to the presence of anterior lisping and anterior 
tongue thrust in the articulation of the lingua-alveo-
lar phonemes,1,4,9,10,12-16,19,20,21 which is in agreement 
with the results found in this research. 

Bearing in mind the aspects previously discussed, 
the present study intended to assess the prevalence 
and the interrelations of the different types of ver-
tical interincisal trespass, of anterior lisping and of 
anterior tongue thrust in the articulation of the lin-

Table 3 - Prevalence of the types of vertical interincisal tres-
pass in the sample in relation to the presence or absence of 
anterior tongue thrust in the articulation of the lingua-alveo-
lar phonemes /t/, /d/, /n/ and /l/.

Types of vertical 
interincisal 
trespass

Children with Anterior 
tongue thrust

Children without 
Anterior tongue thrust

n % n %

Normal overbite 48 42.1 113 51.5

Deep overbite 16 14.0 59 26.9

Edge to edge 12 10.5 19 8.6

Open bite 38 33.3 28 12.7

Total 114 100.0 219 100.0

Table 4 - Relation of the different types of vertical interinci-
sal trespass with anterior lisping and anterior tongue thrust 
(Anterior T. T.) in the articulation of the lingua-alveolar pho-
nemes /t/, /d/, /n/ and /l/. The table shows the Qui-square 
value, p-value, and the statistical significance of the results.

Types of vertical 
interincisal trespass

Anterior lisping Anterior T. T.

Normal overbite

Qui 1.575 2.339

p 0.209 0.126

Sig. NS NS

Deep overbite

Qui 6.127 6.435

p 0.013 0.011

Sig. 0.05* 0.05*

Edge to edge

Qui 0.974 0.124

p 0.324 0.724

Sig. NS NS

Open bite

Qui 11.886 18.647

p 0.001 1.573E-05

Sig. 0.001* 0.001*

* Statistically significant difference (p < 0.05).
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gua-alveolar phonemes /t/, /d/, /n/ and /l/ in the de-
ciduous dentition.

Conclusions
According to the results obtained, the following 

conclusions were drawn:
there was a significant relationship between open 
bite and anterior lisping and/or anterior tongue 
thrust in the articulation of the lingua-alveolar 
phonemes /t/, /d/, /n/ and /l/;
there was a significant relationship between deep 
overbite and the absence of anterior lisping and 

1 .

2 .

anterior tongue thrust in the articulation of the 
lingua-alveolar phonemes /t/, /d/, /n/ and /l/; and 
there was no significant relationship between 
normal overbite or edge to edge occlusion and 
the phonoarticulatory occurrences studied.
Although the results indicate a positive relation-

ship between the phonoarticulatory problems with 
open bite, our analysis of the occlusal characteris-
tics should be complemented by study of all the as-
sociated orofacial structures and the facial pattern 
in order to assess the relationship between speech 
disorders and malocclusions.

3 .
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