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Objective: to evaluate the speech sound production of children diagnosed with a pala-
tine mouth breathing and / or hypertrophic pharyngeal tonsil and compare it to that of
a group of children that do not show any respiratory alterations, besides associating
with age and sex.

Methods: a quantitative, cross-sectional, analytical and observational research.
Children from five to twelve years old have took part of the study, 50 of them diagno-
sed as mouth breathers (research group - RG) and 50 with no respiratory alteration
(control group - CG). Anamnesis and evaluation based on MBGR protocol was perfor-
med, focusing on the speech, supported by figures and with samples of automatic and
spontaneous speech.

Results: there were no differences between the groups, taking into account the
parents’ complaint. Speech alterations, such as phonetic deflection, lingual interpo-
sition and distortions, and occlusion alterations were more frequent in RG. Speech
alterations prevailed for males in 83% and the average age related to speech did not
show any significance.

Conclusion: mouth breathing children present more alterations of speech sounds than
those presented with no respiratory alteration, regardless of the age group, being more
common in male children.
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INTRODUCTION

Proper breathing is established by nasal airways
up to the lungs, providing individuals with upper
airways protection for their craniofacial growth and
development, in addition to the maintenance of the
normal performance of their stomatognathic functions'.
Respiratory mode can be identified as nasal, with the
prevalent use of the nasal cavities; oral breathing, by
means of the prevalent oral cavity use, due to any nasal
obstructions or habit; or mixed/oronasal breathing,
when individuals use both breathing ways? longer than
six months3.

The exchange of nasal respiratory mode for oral one
is quite common in the first years of life due to inter-
fering factors®, such as organic changes: obstruction
of the upper airways (rinitis®, hypertrophic palatine and/
or pharyngeal tonsils, deviation of septum, among
others), or even non-organic changes, due to delete-
rious habits?S.

The aforementioned disorders may have straight
correlation with phonoaudiological changes.
Specifically, in the orofacial motricity’, the degree of
impairment is related to the time length and chronicity
of the respiratory alteration®, causing several changes
in individuals’ lives, such as craniofacial modifications,
sleep disorders, functional changes in the stomato-
gnathic system and in the phono-articulatory organs®.

When mouth breathing is organic-related, surgical
procedures are often advised by otorhinolaryngological
specialists. Adenotonsillectomy, in order to remove
hypertrophic palatine and pharyngeal tonsils, is the
most performed surgical procedure in the world, and
the commonest otorhinolaryngological surgery™.
Tonsils evidence progressive growth during childhood,
coming to a halt around seven years old. Surgery is
recommended in case of chronic inflammation of those
structures'!.

Utterance is one of the stomatognathic functions
and it is straight correlated to breathing. Therefore,
speech is impaired due to improper breathing mode.
Stomatognathic system must be anatomically and
functionally stable for correct utterance, thus phono-
articulatory organs will be capable of performing their
proper articulations'2.

Motor activity for speech production entails all
neuromuscular system, that is, it is submitted to the
neurological system, and all of its related speech-
production structures must be completely functional
and in perfect synchrony so that damages to intelligi-
bility do not occur'4,
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Speech changes in mouth breathers may evolve
from alterations in orofacial praxes, in addition to
muscle tone mobility and posture of the orofacial struc-
tures, such as tongue, lips, cheeks, teeth and jaw'. In
mouth breathers, the tongue is positioned in the inferior
part of the oral cavity, which may provoke changes in
muscles responsible for the utterance'. Oral respiratory
mode is pointed as one of the causes for the devel-
opment of malocclusion as a consequence of structural
and bone changes, in such a way that both may bring
about speech changes as the speech lisp®.: Therefore,
detailed speech assessment entails thorough evalu-
ation of the stomatognathic system, once it greatly inter-
feres in utterance production'”. Moreover, the speech
therapist needs to understand all interfering variables in
the proper speech production, such as socioeconomic
and environmental interventions’@,

The study is justified for trying and minimizing the
effects of probable mouth breathing-related alterations,
which may persist even after surgical procedures, and
will demand rehabilitative speech therapeutic treatment
in order to re-establish nasal respiratory mode,
requiring structural and functional adaptations.

From the exposed above, the research study
objectified to analyze the association between mouth
breathing and variables, such as complaint and (or)
delay in the speech acquisition and alterations in
utterance (distortions, omissions, substitutions and
tongue interposition) in children diagnosed with hyper-
trophic palatine and/or pharyngeal tonsils, correlating
them to the characteristics of dental occlusion and
lingual frenulum. Moreover, it aimed to compare such
results to the ones obtained by children without any
alterations in the respiratory mode. As a complementary
objective, it aimed to correlate plausible alterations to
individuals’ gender and age.

METHODS

The current research consists of an observational,
analytical, cross-sectional, quantitative study. The
research complied with the regulations of Resolution
466/2012 from the National Health Council on ethical
conduct in human beings’ research studies, and it
was approved by the Ethics Board of the Universidade
Estadual do Centro Oeste - UNICENTRO, opinion
number 1.332.668.

The research was held with minors whose parents
or legal guardians signed the Free Informed Consent
Form. The participants also signed the Agreement
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Form, showing their approval to participate in the
research.

Inclusion criteria for the research group were children
between five and 12 years old, which considered
that age group around 5 years old as the end of the
complete phonological acquisition of the Brazilian
Portuguese language'®, as well as this timespan until
incomplete 12 years old, once literature considers it the
end of childhood®, to show the diagnosis for change
in the respiratory mode, assessed by an otorhinolaryn-
gological specialist, to be referred to adenoidectomy/
tonsillectomy, reporting complaint for over a year.

The assessed children were in a waiting list for
the surgical procedure of removing the hypertrophic
tonsils and/or adenoids, being referred to that waiting
list after otorhinolaryngological assessment, clinical
exam, mouth testing to screen the degree of palatine
tonsils hyperplasia, also evaluating recurrent tonsillitis,
acute tonsillitis, tonsil stone, cavum radiograph, and
assessment by using flexible nasal fibro-endoscope
(83mm) for rhinopharyngeal screening, and oropha-
ryngeal screening for upper pole hyperplasia of the
palatine tonsils.

After clinical evaluation and imaging exams for
surgical referral, patients underwent laboratory tests
and ECG.

As for the participants’ inclusion criteria in the
control group, it was defined the same age group as
for the research group; the individuals should not have
been diagnosed with palatine and/or pharyngeal tonsil
hypertrophy, no respiratory conditions (children and
legal guardians’ self-report), in addition, assessment
of the respiratory mode was carried out by means of
usual lip position during the evaluation, Glatzel mirror
and mouth fluid retention. In case of any observed
breathing impairments, the child was excluded from the
research.

As exclusion criteria for both groups, diagnosis
and/or self-reported neurological, hearing, syndromic,
psychiatric, metabolic, endocrinological disorders,
craniofacial malformations, language development
delay, previous head and neck surgeries, and previous
speech therapeutic treatment.

The sample comprised 100 participants, both
genders, between five and 12 years old. The children
were divided in in two groups, as follows: 50 children
in the Research Group (RG) without any diagnosis
of oral breathing and/or any complaints regarding
respiratory disorders (self-reported by parents and
child). Data collection was held with participants and
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legal guardians’ agreement, being children from the
Research Group (RG) assessed on the day of their
medical appointment before surgery, and the children
from the Control Group (CG) were assessed at the
Speech-Language Teaching Clinic of the institution,
and they belonged to the contact network of the
researchers (family members, friends, acquaintances,
etc.).

Regarding gender distribution, 62% of the children
in the Research Group were male, and 38% were
female. In the Control Group (CG), they accounted
for 50% for both genders. By comparing the groups,
gender variable did not evidence statistically significant
diversity (p= 0.227). Similarly, there was no disparity
between the groups regarding age, that is, mean value
was seven to nine years in the Research Group (RG),
and eight to three years (p=0.308) in the Control Group
(CG).

Interfering variables in the current research were
as follows: presence of non-nutritive suction, altered
lingual frenulum, self-report of hearing complaints and
occlusal disorders. It was opted for not omitting hearing
complaints and occlusal disorders, as they are mouth
breathing-related, and common among children from
the Research Group (RG). Regarding non-nutritive
suction and altered lingual frenulum, also observed in
the greatest part of children from the same age group,
such information was not omitted. However, as for the
results, statistical analyses related to the interfering
variables were held, comparing the Control Group (CG)
and the Research Group (RG).

Evaluations were based on the anamnesis with
parents and/or legal guardians of the participant minors
in order to search for their history and disorders, such
as: speech acquisition delay and speech disorders,
as well as clinical assessment founded in the MBGR
protocol*', which analyzes orofacial structures and
functions of the stomatognathic system. The obtained
data were stored in a data file.

Evaluations were carried out in the Speech-
Language Teaching Clinic of the Institution, followed
by a team from an extension project, monitored by a
specialized teacher with a Doctoral Degree in the Area
of Orofacial Motricity.

Regarding the evaluation of speech sound
production, the following tests were performed: to
name 35 phonetically selected figures entailing all the
phonemes in the Brazilian Portuguese language in
their diversified productions, utterance encompassing
days of the week intermingled with numbers, and



spontaneous conversations among the participants,
with varied excerpts of conversations carried on during
the sessions. Disregarding MBGR’ distinctive tests
for speech evaluation, it was chosen to gather data
related to omission, substitution, distortion (lateral lisp
and distortion of phoneme /r/) and lingual interposition
(t,/dl,InlN,/sl,/z/) whenever visual observation was
possible. As all participants got the same results on
all tests, presence of disorders was considered when
occurrence was equal to 25% or over from the sample
total in the assessed sound production. Samples were
video recorded and submitted to further analysis by the
research team, along with PhD supervisor in the area of
Orofacial Motricity.

The collected data were statistically analyzed,
validating the significance level of 5% (p<0.05). The
tests used were: Test for Equality of Proportions
Between Two Samples, Variance Analysis (ANOVA),
and Pearson’s Chi-Square Test.

RESULTS

As for the anamnesis data, it can be observed that
most legal guardians from both groups do not report
any current difficulties and/or delay in speech acqui-
sition on the part of the children (CG = 14%; RG =
18%; p = 0.585).

Table 1 shows the comparison between the groups
to evaluate speech sound production, which points out
higher number of alterations in the Research Group (GP
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— 32%), compared to the Control Group (CG - 14%), a
difference of p=0.032 between the groups.

As for the variance type analyzed in the speech
sound production, isolated phonetic disorders prevailed
in the Research Group (RG) (16%) compared to the
Control Group (CG) (2%), evidencing the difference
between them, (p=0.014). Isolated phonetic, phono-
logical alterations were similar between the groups, as
visualized in Table 1.

The processes observed in the speech assessment
were omission, substitution, distortion and tongue inter-
position. There was a difference between the groups
for the distortion and tongue interposition variables, the
higher number of alterations occurring in the Research
Group. In the Research Group (RG), 12 children
featured speech distortion, unlike the Control Group
(CG), with only three (p=0.012). Similarly, tongue
interposition during speech occurred in ten children
from the Research Group (RG), and in three children
from the Control Group (CG) (0.037). As for the substi-
tution variable, p value does not show any distinctions
between the groups (p=0.084).

Regarding the types of altered phonemes, consid-
ering the total number of participating children, it could
be observed the prevalence of: /d/ 12%, /r/ 11%, [[] 9%,
13/ 9%, [z/ 8%, [t/ 8%.

As for the data on dental occlusion, it was possible
to evidence a distinction between the groups, with 64%
of the children from the Research Group (RG) featuring
change, unlike 32% of the children from the Control
Group (CG) (p=0.001) — (Table 1).
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Table 1. Comparison between the research group and the control group in the speech assessment

Control Group Research Group

) %) ) (%) prvalie

Speech Altered 7 14% 16 32% 0.032

Normal 43 86% 34 68%

Type of alteration phonetic 1 2% 8 16% 0.014
phonetic and 1 2% 2 4% 0.558
phonological
phonological 3 6% 7 14% 0.182

Processes omission

No 45 90% 39 78% 0.102
Yes 5 10% 11 22%

substitution
No 46 92% 40 80% 0.084
Yes 4 8% 10 20%

distortion
No 47 94% 38 76% 0.012
Yes 3 6% 12 24%

Lingual interposition

(W 1l I N I8l Tzl
No 40 80% 47 94% 0.037
Yes 10 20% 3 6%

Test for equality of proportions between two samples (p<0.05).

In Tables 2 and 3, the results of the additional and altered speech (8.31 years) were similar (p=0.101)
analysis are shown, where speech data were associated — (Table 2). About the correlation between speech
with age and gender variables concomitantly. For the alterations and gender variance, the results evidenced
mentioned analysis, the total number of children was statistical difference (p=0.003), prevalence of disorders
considered, disregarding the group they belonged to. in males (83%), and normality in females (52%), as

Mean age of children with normal speech (7.43 years) shown in Table 3.

Table 2. Association between the presence or not of speech alteration and the age variable

Speech
Age Altered Normal
Mean 7.43 8.31
Median 7 8
Standard Deviation 1.97 2.30
Min 5 5
Max 12 12
N 23 77
Cl 0.81 0.51
P-value 0.101

ANOVA Test (p<0.05).
Legend: N = Sample Number; Cl = Confidence Interval; Min = minimum value;
Max = maximum value
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Table 3. Association between the presence or not of speech alteration and gender variable

Speech
Gender Altered Normal Total
(N) (%) (N) (%) (N) (%)
Female 4 17% 40 52% 44 44%
Male 19 83% 37 48% 56 56%
Total 23 23% 77 77% 100 100%
P-value = 0.003

Chi-square Test (p<0.05).

In Table 4, the results of the interfering variables,
adopted in this study, are shown. No statistical differ-
ences were verified between the Research Group (RG)
and the Control Group (CG) on hearing complaint,
lingual frenulum and non-nutritive suction (p>0.05

for all analyses). Difference was evidenced for the
occlusion variable, where children from the Research
Group (RG) showed greater occurrence of alterations
than the Control Group (CG) (p=0.001).

Table 4. Comparison between the groups, regarding the interfering variables for occlusion, hearing complaint, lingual frenulum and

non-nutritive suction

Control Group

Research Group

) %) ) (%) prvalie

Non-nutritive suction ye (; ;3 22;: Z jgtﬁ 0.424
Lingual frenulum ﬁg(;_r:; 428 945/:/0 500 18 (:/(:%, 0.153
Hearing complaint \I::; 181 2;?8:;: ?; g::ﬁ 0.755
- - -

Teste de Igualdade de Duas Proporgoes (p<0,05)*

DISCUSSION

Mouth breathing leads to disorders in the phonoar-
ticulatory organs and in functions of the stomatognathic
system, among them, speech changes. Therefore,
studies related to the mentioned theme are essential,
keeping in mind that such alterations are significant for
the child development. Disregarding the etiology of the
oral breathing, genetic factors and time length of the
nasal obstruction may bring about several damages to
child life?.

Speech acquisition and development are important
processes in child life, and parents have an ultimate role
in this period. Thus, it is essential that parents perceive
their children’s speech, as they spend longer time
with them and may follow up the process, with early

detection of probable alterations earlier. Parents are
usually intuitive on any abnormalities and conclude that
correct utterance must happen until 4 years old®. In the
current study, it was verified that the most parents from
the Research Group (RG), as well as from the Control
Group (CG) did not report any delay or complaints in
relation to their children’s speech when questioned
about it. These data may be justifiable once many
phonetic alterations, such as lingual interposition, one
of the most observed in this study, are imperceptible to
lay people, unlike phonological disorders, which hinder
speech intelligibility more frequently.

It was possible to observe, from the collected data,
that children in the Research Group (RG) evidenced
greater changes in the speech sound production than
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the Control Group (CG). The existing data corrobo-
rated the results of a prior study??, which showed that
31.2% of the children older than 5 years of age featured
speech disorders related to oral breathing. However,
such conclusions do not have thorough agreement,
as reported by another research study, which did not
evidence greater occurrence of speech alterations
in children with mouth breathing when compared to
children from the control group®.

Among the speech alterations, there are phonetic
and phonological disorders. Phonetic disorders feature
articulatory difficulties, ultimately caused by struc-
tural alterations, bone as well as muscle-related, thus
bringing about dysfunctions in the phono-articulatory
organs, impairing the speech sound production, and
the anterior lisp is an example. Therefore, phonological
disorders are characterized by the incorrect use of the
speech segments, by analyzing other speakers in the
linguistic community, unrelated to organic disorders®,
causing difficulties in the perception, production or
organization of the phonological system rules, gener-
ating speech sound substitutions or omissions after
a certain age®. Phonetic disorders were evidenced
among the participants of the Research Group (RG)
by comparing them to the Control Group (CG). The
exposed data corroborate the results of certain studies,
which claim that phonetic disorders can be origi-
nated from alterations in the stomatognathic system,
quite common in cases of oral breathing®. Therefore,
literature points out that such changes can be solved
if the stomatognathic system is worked on, which is
possible for the Research Group (RG) after undergoing
adenotonsillectomy?®.

Mouth breathers keep their lips parted longer,
tongue on the floor of the mouth, causing hypofunction
of the orofacial muscles??, thus impacting negatively in
utterance. Following such a structural alteration, there
may be impairment in the production of phonemes
which demand certain articulatory points, such as
phonemes /t/,/d/,/s/,/z/,/t],/I[%.

By analyzing the phonemes produced during
speech, it was possible to visualize prevailed altera-
tions in the following phonemes: /d/, /t/, I/, I3/, 1/, /z].
Such alterations can be related to tone dysfunctions in
the phono-articulatory organs, usually present in mouth
breathers, despite the study did not focus on that kind
of assessment?.

According to the processes occurring during
speech production, it was possible to observe more
distortions and lingual interpositions in the Research
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Group (RG). The obtained results corroborate data from
other studies®?*, which identified the prevalence of the
same processes claimed by the authors for impairing
the stomatognathic system. According to the literature,
hypertrophic palatine tonsils occupy the greatest part of
the posterior portion in the oral cavity, thus influencing
in the cases of lingual interposition/frontal lisp®.

The processes of omission and substitution did
not evidence any differences between the researched
groups. It should be pointed out that the mentioned
processes occur during the normal phonological acqui-
sition, but those strategies are kept in child speech due
to the difficulty of dealing with the segment complexity?®.

It is worth analyzing that the full acquisition of
Brazilian Portuguese language occurs around five
years of age'. The current study assessed children
between five and 12 years of age, and did not evidence
any statistical differences by relating mean age to
speech production, similar to what is found in liter-
ature®. Regarding the association between alterations
in speech sound production and gender, the study
verified male prevalence. Such data corroborate studies
in the literature, in which boys evidence more speech
delay and disorders than girls?®. However, another
study?® reported no gender difference regarding speech
acquisition and disorders among Brazilian children.
Thus, further research studies concerning that variable
are suggested, distinguishing phonetic disorders from
phonological disorders so that the subject is elucidated.

As previously mentioned in the methods and results,
some variables were assumed as interfering variables in
the present study, justifying that they are quite common
in mouth breathing children referred to adenotonsil-
lectomy. Speech can be impaired by several factors,
such as oral breathing and its etiology, food processes,
occlusion, frequency and timespan of deleterious
oral habits, hearing, stimulation??, and personality, as
shyness during the assessments.

In this study, there was no difference between the
groups for the variable non-nutritive suction, which
minimizes a remote hypothesis that disorders in the
speech sound production could be caused by delete-
rious habits, not oral breathing.

Chronic mouth breathing impairs craniofacial
development, hindering jaw and teeth growth®. When
comparing the groups regarding dental occlusion,
statistical difference with greater occurrence of altera-
tions verified in the Research Group (RG). That result
evidences that more common occlusion disorders
are observed in mouth breathing children, and may



influence in the result of speech alteration in that
group, as shown by the results in the current research.
Malocclusion is considered one of the features of oral
breathers, and may cause difficulties in phonetic/articu-
latory production®, as such disorders may stem from
muscular and/or skeletal dysfunctions, such as bone
alterations, face shaping, dental absence, bite changes,
which may hinder the correct articulation point of the
phonemes, thus resulting in lateral, anterior lisp and
other phonemic distortions®'. A study, which aimed
to analyze the correlation between respiratory mode,
occlusion and speech, observed the relation between
occlusion alteration and the presence of speech articu-
lation disorder variables®2.

Mouth breathing due to hypertrophic palatine and
pharyngeal tonsils cause alterations, in varied degrees
and impacts, on lip, mouth tone and posture, and in
the mobility of the soft palate, impairing swallowing,
speech and phonatory functions. After adenoidectomy
and/or tonsillectomy, spontaneous improvement in
certain aspects occurs, however, in many cases, it
is necessary to undergo speech therapy in order to
rehabilitate impaired organs and functions, in addition
to a multidisciplinary intervention®®,

Preventive treatments and health promotion should
be carried out in order to minimize the resulting effects
from an incorrect respiratory pattern. Multidisciplinary
intervention is essential, as that alteration demands
other professionals, apart from the speech therapist,
aiming at promoting proper quality of life for those
children.

It can be pointed out as the study limitations:
the impossibility to correlate assessment data of
speech sound production to more detailed otorhino-
laryngological characteristics concerning the clinical
assessment; the impossibility to obtain more objective
assessment parameters for speech production.

Further studies are suggested to correlate speech
disorders to probable dysfunctions in the stomato-
gnathic and neurovegetative systems. It is also possible
to increase the number of research participants and
expand the age range to be studied, in addition to
children’s follow-up after they have undergone adeno-
tonsillectomy and speech therapy.

CONCLUSION

Mouth breathing children feature more altera-
tions in speech sound production than those who do
not present changes in the respiratory mode, mainly
regarding phonetic aspects and lingual interposition.
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Such disorders occur disregarding the age range and
are more common in male children.
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