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Abstract

Background: postural control of mouth breathing school aged children. Aim: to compare the posture and
body balance of school aged children groups, with and without oral breathing considering the variable
gender. Method: the study was developed at a municipal school in the city of Santa Maria (Brazil) and
received prior approva of the ethics committee of the University of Santa Maria. The study group (with
oral breathing) and the control group (without oral breathing) were selected based on an anamnesis, age
(between 8 and 12 years), assessment of the stomatognathic system and auditory evaluation. The fina
sample was composed by 51 children in the study group (20 female and 31 male) and 58 in the control
group (34 female and 24 male). Both groups were submitted to a dynamic posturography (sensory
organization test - SOT) and to a postural assessment in right and left lateral view. Results: regarding the
female gender, astatistically significant difference was observed for the anglethat eval uates head horizontal
adignment; for the SOT Il value and for all SOT mean values. As for the male gender, a significant
numerical difference was observed for the knee angle, for the ankle angle, for the SOT |11 value, for the
SOT IV vaueand for al SOT mean values. Conclusion: school aged children with oral breathing present
postural aterations; females present head positing alterations and males present alterations in the
position of the inferior limbs. The body balance of school aged children with oral breathing, of both
genders, demonstrated to be atered when compared to children without oral breathing, especialy in the
presence of sensorial conflict.

Key Words: Posture; Postural Balance; Sex; Stomatognathic System; Mouth Breathing.

Resumo

Tema: controle postural de escolares com respiragao oral. Objetivo: comparar posturae equilibrio corporal
entre 0s grupos de escolares com e sem respiragdo oral considerando avariavel género. Método: o estudo
foi realizado em uma escola municipal da cidade de Santa Maria; foi aprovado pelo Comité de Eticada
Universidade Federal de Santa Maria. O grupo estudo (com respiracdo oral) e o grupo controle (sem
respiragdo oral) foram selecionados, baseados na anamnese, naidade (entre 8 a 12 anos), na avaliagdo do
sistema estomatognético e na avaliagdo auditiva. A amostra final ficou composta por 51 escolares no
grupo estudo (20 género feminino e 31 género masculino) e 58 escolares no grupo controle (34 género
feminino e 24 género masculino). Ambos os grupos foram submetidos a posturografia dinamica (teste de
organizagdo sensorial -TOS - eandlise sensoria) e aavaliagdo postural em vistalateral direita e esquerda.
Resultado: no género feminino encontrou-se diferenca estatisticamente significante nos valores obtidos
no angulo que andisa o alinhamento horizontal da cabega, nos valores do TOS |11 e no valor médio de
todos os TOS. No género masculino verificou-se diferenga numericamente significante nos valores
obtidos no angulo do joelho, no angulo do tornozelo, no TOS 111, TOS IV e no valor médio de todos os
TOS. Conclusdo: escolares com respiracao oral apresentam ateragdes posturais, no género feminino no
posicionamento cefélico e no masculino em membrosinferiores. O equilibrio corpora dos escolares com
respiragdo oral, em ambos 0s géneros, mostrou estar mais prejudicada em relagdo aos escolares sem
respiracdo oral, principalmente na presenca de conflito sensorial.

Palavras-Chave: Postura; Equilibrio Postural; Sexo; Sistema Estomatognatico; Respiragdo Oral.
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Introduction

To maintain the bipedal posture is necessary
an active postural control system, ie, we need
efficient body balance and proper posturel-2.

Body balanceisadynamic moment that can be
maintained even in the presence of corporal
ocilation3. This phenomenon occurs due to the
integration of information systems of visual,
somatosensory and vestibular4-6. Since the body
posture is a static time period of oscillation very
restricted3. Thus, it ischaracterized by the harmony
of the body segments with the segments
themselves and with the environment?7.

Dysfunction of any origin can affect the
postural control system8. Mouth breathing has
been studied as a precursor of postural changesin
children. This mode causes neuromusculares
respiratory adaptations 9-10 that can compromise
the body balance.

Regarding gender, it was found that male
children have higher rates of postural changell-
12. Regarding the balance, it wasfound that female
children can make better use of vestibular
information, featuring amore effective balanceds,
13. Thus, the objective of this research is to
compare body posture and balance between
groups of students with and without mouth
breathing, considering the variable gender.

Method

The study is part of a project to evaluate the
neurological aspects and auditory processing in
school. The project was approved by the ethics
committee of Universidade Federa de SantaMaria
(UFSM) andisregistered under the protocol number
0242.0.243.000-08. The data from this survey were
collected inaMunicipal School Elementary School
inSantaMaria- RS.

To definethe control group and study group was
considered age (8-12 years), medical history,
assessment of the stomatognathic system and
audiological evaluation. The case histories were
distributed to al parents or guardians, along the
border of informed consent (IC). For thisresearchwe
considered only those questions relating to major
clinical signs of mouth breathing (snoring, daytime
and nighttime breathing mode, and schoal difficulties
in concentrating, drowsiness, ear infections, dlergies
or respiratory problems, among others).

With the evaluation of the stomatognathic
system, we sought to detect themain clinical features
of oral breathing (type straight face, tone of tongue,
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cheeks and lips reduced, malocclusion, lip posture
gjar, dark circles, among others). The breathing mode
was investigated by testing waterl4. Hearing
evaluation (otoscopy, audiometry, speech audiometry
and tympanometry) was performed inthelaboratory
of otology at the Hospital Universitario de Santa
Maria (HUSM) (audiological diagnostics based on
Davisand Silverman15 and Katz16).

They werepart of the criteriafor inclusioninthe
study group as three or more symptoms compatible
with oral breathing in history and three or more
characteristics of oral breathing in the evaluation of
the stomatognathic system. Were defined as
exclusion criteria for both groups. lack of signed
Informed Consent; hearing loss, mobility limitations,
neurological signs, visual impairment, use of anti-
vertigodrugs; orthodontic treatment, physiotherapy
or speech and language in less than six months. For
thecontrol group it wasfelt, too, frequent respiratory
complaints.

The study group was composed of 51 students,
31 weremaes(mean age9.12) and 20 femaes(mean
age 9.25) and a control group of 58 students,
including 24 males (mean age 9, 54) and 34 females
(meanage9.26).

Postural findings were obtained through the
Positional Analysis Software - SAPO ® 17. Two
photographicimagesweretaken: right and | eft lateral
view. We opted for a sagittal view because they see
moreclearly thepostura oral disorders9 onrespirators.
We used a digital camera (Sony, resolution of 4.1
megapixels, 3.0x zoom). The marking of bony
prominenceswas performed with polystyrene spheres
(5 mm) at the points stipul ated by the protocol SAPO
®. The preparation of theenvironment and eval uated
for the photos also occurred as SAPO ® protocol.

Among the various angles measured by SAPO
®, only five were selected. All were measured in
degrees(°).

1 Horizontal alignment of the head: angle
between the tragus, C7 spinous process and the
horizontal. The smaller the angle, the greater the
forward head posture.

2 Vertical alignment of the body: the angle
between acronio, vertical and lateral malleolus.
Positive angular measure: body leaning forward, as
negative, backward.

3 Horizontal alignment of the pelvis. theangle
between the anterior superior iliac spine, posterior-
superior and horizontal. Negative angular
measurement: concavity; closeto zero: rectification,
theless negative, closer to normal.

4, Knee angle: angle between the greater
trochanter, the knee joint line and lateral malleolus

Roggiaet al.



Pré-Fono Revista de Atualizacdo Cientifica. 2010 out-dez;22(4).

(posterior angle). Angular measure positive: flexion,
negative measure: hyperextension.

5. Ankleangle: anglebetweenthekneejaintline,
lateral malleolusand horizontal. M easure angle> 90:
tibiatilted back, as<90: tibia bending forward.

Postural assessment and datainterpretation were
conducted by a team of physical educators and
physiotherapists UFSM.

The school underwent dynamic posturography,
an instrument developed by Castagnol8 to assess
thebody balance. Inthisexamination, theindividual
is exposed to six different conditions known as
Sensory Organization Test (SOT).

1. SOT | - open eyes, with no pillow and fixed cab. To
evaluate the three systems in the absence of sensory
conflicts.

2. SOT Il - closed eyes, no pillow and fixed cab.
Investigates the somatosensory system and
vestibular system.

3. SOT Il1-open eyes, no pillow and swinging cabin.
Evauates the three systems above the visual.

4, SOT IV -open eyes, with pad and fixed cab. Itis
investigated, especialy the somatosensory system.
5. SOT V - closed eyes, with pad and fixed cab.
Evaluates somatosensory and visual system in
overload conditions.

6. SOT VI - open eyes, with pad and oscillating cabin.
To evaluate the three systems in a condition of
sensory conflict.

Each test lasts for twenty seconds and in that
time, thereistheanterior-posterior maximum obtained.
The final values of each SOT are incorporated into
formulasfor cal cul ating the oscillation.

Theformulagivesthevaueof each SOT andthe
value of each system:

. somatosensory system: SOT | divided by SOT
I;

.visual system: SOT IV TOSdivided by SOT I;

. vestibular system: SOT V divided by SOT I.

Statistical analysiswasfirst performed to
compare the angles between the right and left side
view by means of the Wilcoxon test with a
significancelevel of 5% (p <0.05). This comparison
was performed to determine whether there is
influence of different views in the adjustment of
posture. In cases where there were no statisticaly
significant differences, theright and lft lateral view
werecombinedto makelarger samplesize. Tocompare
values obtained in the assessment of posture and
body balance between groupswith respect to gender,
wasused totest Krukal-Wallistest with asignificance
level of 5% (p<0.05).

Results

There was no statistical difference when
comparing the results obtained in right and left
lateral view in both genders in the control group
and also in females in the study group. However,
in male study group was found statistically
significant differencesin kneeangle (Table 1).

The remaining variables of postural
assessment hasjoined theright and | eft lateral view.
Thus, the sample consisted of 68 profilesinfemales
and 48 males in the profiles within the control
group. Already, the group studied, the overall
profilewasevauated in 62 malesand 40 for females
(Table2).

TABLE 1. Comparison of mean vauesobtained in the postura sde view of right and left school boysin the study group.

Gender Mde Study Group

Right Side View L eft Side View
Mean + SD M ean + SD P
head 49.31+5.63 49.09+ 8.04 0.6947
log 356 +1.59 296 +151 0.0583
pelvis -17.83 £ 5.65 -18.04+ 511 0.4841
knee 3.70 £6.28 -0.41 + 6.03 0.0143*
ankle 84.21+ 3.25 85.28+ 2.95 0.1814
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TABLE 2. Comparison of mean valuesobtaned in the assessment of pogurd control and study group in aside view of the varigble
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gender.
Femde Gender N .
Género masculino
Control Group Sudy Group Control Group Study Group
Mean + D Mean + SD Mean + SD Mean + SD p
head 4949 +6.01 46.95 + 5.65 0,0486* 50.05+ 5.77 49.20 + 6.89 0,2860
log 2.69 + 140 2.94+122 0,5754 363+1.16 326 + 1.57 0,1897
pevis -12.87 +6.17 -1165+511 0,1291 -1556 +5.27 -17.94+ 534 0,0584
ankle 84.19 + 3.46 84.49 + 2,96 0,8238 83.10+ 2.74 84.74 + 3.12 0,0034*
L egend: SD: standard deviation * statisticaly significant diff erence.
TABLE 3. Comparison of mean values obtained in the evaluation of body balance students' study and control groups
considering the gender variable.
Female Gender Género masculino
Contral Group Study Group Control Group Sudy Group
Mean+ D Mean+ SD Mean + SD Mean+ D p
SOTI 7482 + 8.46 65.33+ 18.09 0,0618 70.99 + 10.20 59.70+21.25 0.0819
SOT Il 68.30+ 10.39 59.15 +18.18 0,0509 63.73+ 18.72 57.50+20.24 0.2282
SOT Il 60.93+ 17.72 44.04+ 19.85 0,0006* 58.90 + 2049 46.91+ 20.63 0.0145*
SOT IV 70.84+ 1291 60.98+ 20.36 0,0564 65.98 + 13.79 56.05+ 16.46 0.0325*
SOTV 58.05+ 12.92 50.94 + 18.10 0,1468 52.34 + 2031 43.40+ 19.66 0.0897
SOT VI 4519+ 19.34 3529+ 23.27 0,1443 40.11 £ 21.19 32.45+20.08 0.1204
Average 63.02+ 10.07 5259+ 15.35 0,0052* 58.68 + 14.22 49.35+15.10 0.0183*
SOM 91.97+ 15.08 90.68+ 17.12 08157 89.07 + 2499 107.61£62.43 0.5286
VIS 94.95+ 1557 95.39+ 33.13 0,3836 92.78 + 1362 112.39+96.97 0.7469
VEST 77.99+ 17.26 79.26+ 32.64 08719 72.62 + 2650 81.80+ 60.61 0.6103

L egend: SOT: sensory organization tests; sound: somatosensory; vest: vestibular; vis: visual, SD = standard deviation * statisticaly

sianificant difference

Discussao

InTable 1therewasonly statistically significant
differencein kneeangle (p=0.0178). Accordingto
the mean valuefound in the mouth breathers males
have hyperextended knee.

The finding may be related to orthostatic
posture adopted (most support in either lower limb)
or with postural changes caused by mouth
breathing and influenced by the pattern of
dominance body. Described intheliteratureisthat
the pattern of dominance and plays an activerole
at an early age on the adjustment of the corporal
segments19. In a survey conducted to verify the
dominance side of schoolchildren, aged 7 to 10
years in various genres, was found handedness,
foot and right eye20.

In this study, possibly, the hyperextension is
related to mouth breathing, since the change was
found in theleft lateral side on the body used less
and lesslikelihood of interference by use.

In Table 2, when considering the side view
(regardless of side), there was a statistically
significant difference in the positioning head, just
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in school females (p = 0.0486). Thus, it appears
that girlswith mouth breathing have more anterior
head (46.95) compared to girls without mouth
breathing (49.49).

Anterior head of female children wasfound in
a study assessing the body posture in girls 70 to
10 years21. Other researchers found that female
children have head more anterior when compared
tochildren'smale gender12.

The literature indicates that the forward
positioning of the head isone of the major changes
found inrespirators orais22-24. Theforward head
is to increase the glottis and facilitate the flow
passage aéren9-10. Theresults of thisstudy agrees
with the studies and adds that such compensation
occurs mainly in children with mouth breathing
femde.

The statistically significant differencein values
found in the ankle angle (p = 0.0034), were
visualized only in school boys(Table 2). Thiscould
be associated with one of the compensatory

Roggiaet al.
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strategies used to, coupled with hyperextension
of the knee all ows the maintenance of posture and
body balance.

It was observed that male students had higher
number of posture changes when compared to
female students. This result does not agree with
the findings of some researchers25. However, it
encounters recent findings 11-12. Regarding
gender, we found only one study of nasal and oral
breathing. In this study no differences were seen
between genres9.

Possibly, the students were femal e with mouth
breathing, the forward head isthe only abnormality
found, since the other structures are undergoing
changes of its own female (increased size of the
hips and torso). For males, the changes occurring
in the lower limbs, probably due to the weakness
of the muscles, especially abdominal 26-27. A
recent study found that the distance toured the
diaphragm muscle is lower in mouth breathing,
which also demonstrates that greater muscle
weakness group24.

Table 3 shows that low scores on the SOT 111
of the study group to evaluate both thefemale (p =
0.0006), as the male (p = 0.0145). The literature
indicatesthat children are dependent onvision for
balance and corporal28-29, which could be
observed, given thevaluesobtainedin SOT Il in
both sexes, is that children with mouth breathing
are even more dependent on the visual system to
maintain body balance. This inference can be
accomplished by noting that in SOT Il1I, no
modification of somatosensory and vestibular
system and visual system the only modified.

Researchershelievethat childrentypically have
difficulties in sensory conflict 30. In one study it
was found that these difficulties do not occur due
to maturation of systemsb.
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