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Purpose: to describe the characteristics of the chewing profile in children from 3 to 5-years old, corre-
lating it with the chronological age, gender, oral habits, feeding introduction and dental aspects of them.

Methods: transversal study performed with 60 children of both genders. A pediatric dentistry dental
aspects evaluated, followed by evaluation of chewing performed by a speech therapist using French bread
and the elaborate protocol for this study. Data analysis was carried through visual observation and video
recording and late analysis by blind raters. The responsible answered a questionnaire about the oral habits
and food introduction.

Results: at the 10 items evaluated chewing occurred toggle between the standard expected for all varia-
bles. A statistical difference between the posture of lips of three- and four years compared to the five years
of age (p<0.001). The predominant mandibular movements of the rotary type evolved with increasing age
(p=0.008). No association was found between dental aspects and mastication of children. Association
was found between: girls and boys chewing characteristics (p<0.001); masticatory evolution according
to age (p=0,008); to present oral habits for the item cut so (p=0.003) and was mixed respiratory signi-
ficant factor in the child hold his mouth open chewing (p=0.01) and to carry out the jaw movements of
maceration predominantly (p=0,04).

Conclusion: for the studied sample, the chewing so presented itself gradually in its evolution and improve-
ment. Found in chewing differentiation according to age, gender, oral habits and breathing mode.
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Objetivo: descrever o perfil mastigatorio em criangas de trés a cinco anos de idade, correlacionando-o
com a idade cronologica, género, habitos orais, introdugao alimentar e aspectos dentarios.

Métodos: estudo transversal realizado com 60 criangas de ambos 0s géneros. Um odontopediatra ava-
liou 0 aspecto dentario, seguida da avaliagao da mastigagao realizada por uma fonoaudiologa, utilizando-
-se pao francés e o protocolo elaborado para este estudo. A coleta de dados da mastigacao foi realizada
por meio de registro em video e posterior andlise por avaliadores cegos. Os responsaveis responderam o
questionario sobre 0s habitos orais e introdugao alimentar.

Resultados: nos 10 itens avaliados na mastigagdo ocorreu alternancia entre o padrdo esperado para
todas as variaveis. Foi observada diferenga estatistica entre a postura de labios das criangas de trés e
quatro anos quando comparadas com as de cinco anos de idade (p<0,001). Os movimentos mandi-
bulares predominantes do tipo rotatorio evoluiram conforme o aumento da idade (p=0,008). Nao foi
encontrada associagao entre os aspectos dentarios e a mastigagao das criangas. Foi verificada associa-
¢ao entre: a mastigacao de meninas e meninos (p=0,001); a evolugéo mastigatoria conforme a idade
(p=0,008); apresentar habitos orais para o item modo de corte (p=0,003) e ser respirador oronasal foi
fator significante para a crianga realizar a mastigagao de boca aberta (p=0,01) e para realizar os movi-
mentos mandibulares de maceracao predominantemente (p=0,04).

Conclusao: para a amostra estudada, 0 modo mastigatorio apresentou-se gradativo em sua evolugao e
aperfeicoamento. Foi encontrada diferenciagdo na mastigagao conforme a idade, género, habitos orais e
modo respiratorio.

Descritores: Mastigacao; Crianca; Dentigéo; Sistema Estomatognatico




INTRODUCTION

The mastication is considered one of the most
important studied functions of the stomatognathic
system' and it may influence children’s social, nutritional
and psychological functions?. It is a process divided in
phases of incision, trituration and pulverization'®#. This
function occurs through firm and rhythmic movements
of the osteodental arcs which advance toward each
other. This may be obtained through the following
mandibular movements: opening, when the mandible
goes down from the intercuspation position; laterality,
movement through which the mandible moves laterally
from the midline; closure; the protrusion/retrusion
movements and the rotation combined, proper of
mastication'®.

The physiological mastication process starts with
the food cutting through the incisor teeth and, then,
with closed lips, without noise and without exaggerated
participation of the perioral muscles, performing food
lateralization, in alternated bilateral way and with
rotation mandibular movements357. Mastication, with
bilateral alternating food distribution, facilitates the
periodontal tissues stability and harmonizes occlusion,
with synchrony of the activities of the mastication
muscles’?.

The stomatognathic system maturity and the
teething development are complex patterns which are
acquired and they improve the mastication process'*.
The children’s mastication pattern is different from the
adults’ pattern®. From about five to six months, the
mastication is performed with vertical movements, the
tongue kneads food against the palate; with seven
months, the lateralization movements start; and from
about 12 to 18 months, the mandible will start rotational
movements, with conditions to perform bilateral
mastication with closed lips*. However, to perform
mastication, it is necessary that the first dentition is
stablished®. The deciduous teething is complete after
the occlusion of the second molars, about two years
and a half/three years old, and it does not change until
six years old, with the eruption of the first permanent
molar®. It is known that the constancy of an altered
function in the growth and craniofacial development
period enable gradual changes in the skeletal and
dental structures which may result in real dentofacial
asymmetries in the adult phase'.

Studies about the mastication function in children
present data about the side of preferential masti-
cation'>'¢, proprioception (escape of food)'s, way of
incision'®, lips posture'?'41517  participation of perioral
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musculature™*'”  and mandibular
movement'214.17.18,

Thus, the purpose of this study was to describe
the mastication profile of children from three to five
years old, and to correlate this data with chronological
age, gender, oral habits, food introduction and dental

aspects.

predominant

METHODS

This research was approved by the Central Ethics
Committee at Federal University of Rio Grande do Sul
(UFRGS), number 19236. The children’s parents and/or
guardians signed the Consent Term. All subjects who
participated in the present research and who presented
alterations related to dental and speech therapy
aspects were submitted to screening at the specific
services, according to the demand.

This is a cross-sectional study performed with 60
children from three to five years old, both genders,
who attended the clinic for children and young people
at the Faculty of Odontology at UFRGS. The excluded
children were the ones who have already received or
were receiving speech therapy treatment; the ones
who did not performed all the study proposed stages;
children with any disorder, syndrome or anomaly,
as well as neurological or cognitive deficits verified
in direct observation and/or information referred by
parents, and children in orthodontic or orthopedic
maxillary functional treatment.

The data collection was performed by researchers
from speech therapy and odontology areas. The profes-
sionals from both areas were blinded to the evaluation
performed by the other area’s professional, in order not
to present pre-trial interferences. First, the children were
evaluated by a pediatric dentist who used the pattern
protocol by the clinic for children and young people, to
evaluate the children’s dental aspects (occlusion and
dental caries). The dental caries diagnosis, as well as
the severity, were based on the dmft index™. It was
calculated the decidual rotted teeth, extracted because
of decay and obturated. The children were classified in
three dmft categories, according to a reference study?:
dmft 0 = no decay; dmft 1 — 5 = low severity; dmft >
6 = high severity. It was also checked when there was
tooth loss. In the evaluation of dental occlusion, it was
observed the following malocclusions': anterior and/or
posterior open-bite; over bite; anterior and/or posterior,
unilateral or bilateral crossbite.

The children were classified in four groups, consid-
ering the teething alterations: a) teeth free of dental
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caries, occlusive alterations and dental loss; b) incisor
tooth with high level of dental caries, occlusive alter-
ation or dental loss; c) posterior tooth with high level
of dental caries, occlusive alteration or dental loss;
d) incisor and posterior teeth with high level of dental
caries, occlusive alteration or dental loss.

It was used specific protocol to evaluate the masti-
cation function, created for this research, based on
nutritional studies'??'?2, This protocol considers the
analysis of ten evaluated items, which were classified
with scores from one (best result) to three (worst result).
The score three was considered the proper pattern for
all items. It was analyzed the following aspects:

Lips posture during mastication: with sealing lips (3),
alternating the presence and absence of sealing lips
(2), not sealing lips (1). It was considered mastication
with sealing lips the cases when the child remained
with sealing lips;

Food incision (type of cutting): centralized (3),
variable (2), lateralized to the right or to the left (1). It
was considered centralized incision when the child
used the anterior teeth, for food cutting; variable, when
the child used either the anterior teeth, or the lateral
teeth for food cutting; and lateralized to the right or to
the left when it was performed lateralized incision, use
of lateral incisor with canine and also pre-molar and
molar, for one side;

Cutting method: cutting with teeth (3), using the
teeth with the help of the hands and/or head to obtain
a piece of food (2), no biting, using only one hand to
obtain the necessary portion (1). It was considered
cutting with teeth when the child used only the teeth to
take a piece of bread to ingest; use of teeth and hands
when the child bit the food, pulled it with the hand and
tore it at the same time; and used only one hand to
obtain a piece of food, when the child was taking small
portions with the help of the hands;

Usual mastication patterns: bilateral alternated
(3), bilateral with low alternation (2), unilateral to the
right or to the left (1). It was considered the alternated
bilateral mastication when it was performed in both
sides, not simultaneously, in a proportional way. It
was considered mastication as bilateral with low alter-
nation when it was performed in both sides, but not in a
balanced way. The unilateral mastication to the right or
to the left was considered when the mastication cycles
were performed at the same side with the same portion
of food;

Predominant mastication movements: rotational (3),
vertical (2), maceration (1). It was considered rotational
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movement when the child performed, mainly, from
the phase of opening to the movement down of the
mandible from the intercuspidation position and, then,
lateral movement from the midline and, finally, closure
movement; it was considered as vertical movement the
cases when the child performed mainly opening and
closure movements; and maceration when the child
performed predominantly food knead with exaggerated
participation of the tongue muscles;

Perioral musculature: absence of exaggerated
mouth, mentalis and buccinator orbicularis muscles
contraction during mastication (3), it alternates absence
and presence of exaggerated contraction (2), presence
of muscles exaggerated contraction;

Amount of ingested food: medial (3), it alternates
from excessive/reduced to medial amounts (2),
excessive and/or reduced (1). It was considered medial
amount when the ingested food in the bite was visibly
compatible with the size of the child’s oral cavity, and
excessive or reduced when the food portion was great
or small for the child’s cavity;

Speed of mastication movements: proper (3), it
alternated from proper to rapid/slow (2), rapid or slow
(1). Such analysis was performed in subjective way.

Interposition of the lower lip: not performed (3),
alternated movements with and without interposition
(2), predominantly performed (1). It was considered as
lip interposition when the child performed inferior lip
contraction while performing food mastication;

Proprioception to perceive food on the lips: with no
residues on the lips (3), with residue, but soon removed
(2), did not remove the residues from the lips (1). It
was considered the fingers, tongue or lips use or not
to remove the food which occasionally was out of the
oral cavity.

Besides, it was analyzed the quantity of masti-
cation cycles necessary for each child to swallow the
bolus. The cycles were counted, corresponding to a
complete mandibular movement, from the opening to
the breakdown of the food which is through the teeth?,
in three ingested portions for further comparative
analysis, with the first portion discarded.

To the mastication speed, and also the subjective
aspect which was part of the protocol, it was performed
a mean of the two incisions time. For the speed
analysis, it was measured the necessary time for the
child to swallow each of the two portions; next, it was
calculated their mean.

The mastication function evaluation was performed
through direct observation and through video camera



recording, which was positioned one meter and a
half from the chair back, where the children remained
seated. It was offered 25¢g of bread (solid) and the child
was guided to bite a piece of bread and to eat it as
usual. The analysis of the filming regarding mastication
was performed by two calibrated evaluators, from the
speech therapy area, separately. In cases of lack of
consensus in the evaluations, another evaluator from
the area analyzed the situation. The considered results
were the ones with more agreement.

At the same moment the children were evaluated,
their guardians responded a questionnaire about oral
habits® to obtain data about breastfeeding, oral habits
(soother, baby bottle, finger, onicophagy, objects
into the mouth and oronasal breathing), as well as
demographic (age and sex) and socioeconomic infor-
mation (family income and parents’ education). The
condition of oronasal breathing was evaluated through
clinical evaluation performed by a speech, language
and hearing therapist. For this evaluation, it was used
the breathing item of the Orofacial Myofunctional
Evaluation Protocol (AMIOFE)2.

For the statistical analyzes, it was used the software
Statistical Package for Social Science (SPSS) v.18.0 for
Windows. For the categorical variables, it was performed
analyzes of absolute frequency and relative frequency
in percentage and for the quantitative variables, it was
calculated the mean and the standard deviation. For
the groups’ comparison, the used tests were Student’s
t-test, ANOVA or Chi-Square test, depending on the
variable. To analyze the variables correlation, it was
used the Pearson’s coefficient ®, and to verify the inter-
observer reliability, the Kappa test was selected. The
significance level was 5%.

RESULTS

The sample consisted of 60 children, 31 (51.7%)
male, with mean age 4.7+0.1 years. From these
children, 53 (88.3%) were breastfed up to the age mean
of 1.4 = 1.1 years old.

The baby bottle introduction was performed in
54 (91.7%) children with age mean of seven months
(minimum=0; maximum=3). The soother was
referred by 27 (45%) children, and the mean age of
this device beginning was four months (minimum=0;
maximum=5.3). The mean age for baby bottle
withdrawal was 3.9 + 1.4 years, coinciding with the
period of soother cessation, 3.6+1.6 years.
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In relation to introduction to food, 55 (91.7%)
children started fruit ingestion with mean age of 6 = 3
months, 56 (93.3%) started eating salty porridge with
7 = 3 months and 57 (95%) started eating grains and
pieces with 9 = 3 months. The use of cups started with
57 children (95%) with age mean of 1.9 = 1.3 years.
It is important to highlight that the guardians of some
children did not know how to answer the data above,
so these variables could not be analyzed.

The results from the mastication function evaluation
protocol are described in the Table 1. The sum of the
evaluation protocol items was 234+2.9 (minimum=17;
maximum=29), with IC . of 22.2-23.7. The interob-
server concordance through the kappa coefficient
calculated for each item was: lips posture in mastication
(k = 0.897); food incision (k = 0.899); cutting mode
(k = 0.531); usual mastication pattern (k = 0.754);
predominant mastication movements (k = 0.637);
perioral musculature (k = 0.486); amount of ingested
food (k = 0.941); mastication speed (k = 0.644); lower
lip interposition (k = 0.797); proprioception to perceive
food on the lips (k = 0.813). Such analysis demon-
strated that four items presented an almost perfect
concordance and, in other four items, the concordance
was high; for two items, the agreement was moderate.

Local de insercédo da tabela 1 (autores: nao inserir
as tabelas aqui, € apenas uma marcagao)

In addition to the items evaluated by the protocol,
it was verified that the children performed a mean
of 33.3x2.3 mastication cycles with mean speed
of 32.3+x2.4 seconds to the first swallowing. It is
highlighted that for this analysis it was used the second
and third food portions, discarding the first one.

Contrasting the mastication data with breastfeeding,
there were no significant data. The comparison between
mastication and breastfeeding time did not present
significance in any of the protocol items, as dividing
the children in breastfed up to 6 months or more, as
dividing them for up to 12 months or more. Considering
other suction ways, such as baby bottle, pacifier use
and finger sucking, there was also no means influence.
There was no correlation between the food introduction
mean age and devices introduction with the protocol
total mean (p>0.05).

Oral habits presence in the past or present moment
(finger sucking, onicophagy, use of soother or cloth
singly or concomitantly) were significant for the item
cutting way (p=0.03). To be oronasal breather was a
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Table 1. Analyzis of the evaluated aspects in the mastication protocol (n=60)

ltems n (%) (M:acno:_esm
Lips posture in mastication 2+0.8
With lips closure 16 (26.7)

Alternating presence and absence of lips closure 26 (43.3)

With no lips closure 18 (30.0)

Food incision (cutting type)* 25+0.8
Centralized 41 (68.3)

Variable 10 (16.7)

Lateralized to the left or right 7(11.7)

Cutting way 2+0.4
Cutting with teeth 7(11.7)

Using teeth and help of hands and/or head to obtain a piece of food 51 (85.0)

No biting, using only the hands to obtain the necessary portion 2 (3.3)

Usual mastication pattern 1.7 £0.7
Alternated bilateral 8 (13.3)

Bilateral with little alternance 25 (41.7)

Unilateral to the left or right 27 (45.0)

Predominant mandibular movements 21 £0.8
Rotational 25 (41.7)

Vertical 17 (28.3)

Maceration 18 (30.0)

Perioral musculature 2.7+0.8
Absence of exaggerated contraction 47 (78.3)

Alternating absence and presence of exaggerated contraction 11 (18.3)

Presence of exaggerated contraction 2 (3.3

Quantity of ingested food 2.4+0.8
Medial 35 (58.3)

Alternating between excessive/reduced and medium quantity 15 (25.0)

Excessive and/or reduced 10 (16.7)

Mastication speed 2.6x0.7
Proper 46 (76.7)

Alternating between proper and rapid/slow 6 (10.0)

Rapid or slow 8 (13.3)

Lower lip interposition 2.8+04
Does not perform 50 (83.3)

Alternating moments with and without interposition 9 (15.0)

Predominantly performs 1(1.7)

Proprioception to perceive the food on the lips 2+0.1
Did not leave residues on the lips 24 (40.0)

Left residue but soon removed it 12 (20.0)

Did not remove residue from the lips 24 (40.0)

*Two children did not perform food incision.
Legend: SD = standard deviation

significant aspect for the children to perform chewing
with the mouth open (p=0.01) and to perform the
maceration mandibular movements predominantly
(p=0.04), as well as for the protocol final score
(p=0.02).
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About the studied children gender, it was verified
that the mean of amount of mastication cycles and
speed of cycles were not different in the groups
(p>0.05). However, the girls presented higher indexes
in all protocol analyzed items (Table 2), with significant



difference in the lips posture (p=0.01), predominant
mandibular movements (p=0.04), perioral musculature
(p=0.03) and lower lip interposition (p=0.01), as well
as for the sum of all items (p=0.001).

Table 3 shows the analysis of the mastication evalu-
ation, according to the age group. It was observed
statistical significance between the children with three
and four years old, and the children with five years old
(p=0.001), who kept the lips closed during mastication.
The mandibular movements, predominantly rotational
presented development according to age increase
(p=0.008), fact which also occurs in the total score
of the evaluated items, which developed according
to age (p=0.008). In the other items, the results were
not significant among the age groups, even with
some difference among them. The mean of the cycles
quantity and speed did not differ among the groups,
per age (p>0.05).

In the Table 4, there are the scores of each masti-
cation items, divided by the teething classification. It
was not observed significant association between the
sum and the means of each mastication evaluated
items, when comparing the groups with and without
alterations (dental caries, occlusion and dental loss)
(p>0.05). In a more detailed analysis about the cutting
type, it was verified that the food incision was not influ-
enced by the incisor loss, that is, the children with or
without dental loss preferred to perform centralized
incision; however, the aspect of presenting anterior
open bite showed more influence in incision, although
without significance for this study. It was also observed
that most children preferred food cutting with the help of
hands and/or head, including the ones without anterior
alterations (anterior open bite or overbite). When
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compared the incision of the six subjects with anterior
incisor loss and the cutting mode, it was verified that
all subjects performed bite using teeth/hands/head to
obtain a piece of food. Besides, the two children who
did not bite the food, tore it using the hand, with no
anterior alterations.

DISCUSSION

In relation to lips posture during mastication, some
researchers verified that most children perform masti-
cation with closed lips'2'4'5, However, when compared
deciduous and mixed dentition, the proportion of open
lips in the first dentition is significantly higher than in the
group with mixed dentition'2. A research evidenced that
the way of mastication is gradual in its development
and improvement. It was analyzed the mastication
of 51 children, observing that the lips posture varied
according to the age. Most children from two to three
years old remained with the lips open, the children
from three to four years old presented semi-opened
lips posture and the children from four to five years old
remained with closed lips™. A study mentioned that the
absence of lip sealing during mastication may interfere
in foods lateralization, modifying the mandibular
movements during mastication®. In this study the
children presented predominant rotational movement,
similar with another research'®, although it is observed
high level of difficulty in keeping lips sealed during
mastication.

About the food cutting way, most subjects performed
incision in a centralized way, as it is observed in other
studies as well'*'®, however they performed the cutting
with the teeth and the help of hands or head to tear
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Table 2. Analyzis of mastication assessment according to gender (n=60)

- . male female
Items of the mastication evaluation protocol (n=32) (n=28)
Lips posture in mastication (Mean+SD) 1.7+041 2.2+041
With lips closure (n=16) 6 10
Alternating presence and absence of lips closure (n=26) 13 13
With no lips closure (n=18) 13 5
Food incision (cutting type)* (Mean=SD) 2.5+0.1 2.5+0.1
Did not perform (n=2) 1 1
Centralized (n=41) 22 19
Variable (n=10) 5 5
Lateralized to the left or right (n=7) 4 3
Cutting way (Mean=+SD) 2.2+01 2.1+0.05
Cutting with teeth (n=7) 5 2
Using teeth and help of hands and/or head to obtain a piece of food (n=51) 26 25
No biting. using only the hands to obtain the necessary portion(n=2) 1 1
Usual mastication pattern (Mean=SD) 1.6+0.1 1.7+041
Alternated bilateral (n=38) 3 5
Bilateral with little alternance (n=25) 14 11
Unilateral to the left or right (n=27) 15 12
Predominant mandibular movements (Mean=SD) 1.9+0.1 2.3+041
Rotating (n=25) 10 15
Vertical (n=17) 10 7
Maceration (n=18) 12 6
Perioral musculature (Mean=SD) 2.6x0.1 2.9+0.1
Absence of exaggerated contraction(n=47) 22 25
Alternating absence and presence of exaggerated contraction (n=11) 8 3
Presence of exaggerated contraction (n=2) 2 0
Quantity of ingested food (Mean=SD) 2.3+01 2.6+0.1
Medial(n=35) 17 18
Alternating between excessive/reduced and medium quantity (n=15) 8 7
Excessive and/or reduced (n=10) 7 3
Mastication speed (Mean=SD) 2.6+0.1 2.8+0.1
Proper(n=46) 23 23
Alternating between proper and rapid/slow (n=6) 3 3
Rapid or slow (n=8) 6 2
Lower lip interposition(Mean=+SD) 2.7+0.1 2.9+0.03
Does not perform (n=50) 23 27
Alternating moments with and without interposition (n=9) 8 1
Predominantly performs (n=1) 1 0
Proprioception to perceive the food on the lips (Mean+SD) 1.8+0.1 2101
Did not leave residues on the lips (n=24) 11 13
Left residue but soon removed it (n=12) 4 8
Did not remove residue from the lips (n=24) 17 7
Total Score (Média+DP) 221+0.4 24.3+0.5

*Two children did not perform food incision.
Legend: SD = standard deviation
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Table 3. Analyzis of the mastication assessment according to age group (n=60)
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3:0|-] 3:11  4:.0|-] 411  5:0 |- 5:11

Items of the mastication evaluation protocol months months months
(n=16) (n=16) (n=28)

Lips posture in mastication (Mean+SD) 1.6+0.7 1.6+0.6 2.4+0.6
With lips closure (n=16) 2 1 13
Alternating presence and absence of lips closure (n=26) 5 7 14
With no lips closure (n=18) 9 8 1
Food incision (cutting type)* (Mean=SD) 2.4+1 2.4+0.8 2.6+0.7
Did not perform (n=2) 0 0
Centralized (n=41) 1 9 21
Variable (n=10) 4 4
Lateralized to the left or right (n=7) 1 3 3
Cutting way(Mean=SD) 1.9+04 2104 21x0.3
Cutting with teeth (n=7) 1 3 3
Using teeth and help of hands and/or head to obtain a piece of food (n=51) 13 13 25
No biting, using only the hands to obtain the necessary portion(n=2) 0 0
Usual mastication pattern (Mean=+SD) 1.7+0.8 1.8+0.6 1.6+0.7
Alternated bilateral (n=38) 3 2 3
Bilateral with little alternance (n=25) 6 9 10
Unilateral to the left or right (n=27) 7 5 15
Predominant mandibular movements (Mean=SD) 1.6+0.8 21x0.9 2.4+0.7
Rotating (n=25) 3 7 15
Vertical (n=17) 4 3 10
Maceration (n=18) 9 6 3
Perioral musculature (Mean=SD) 2.9+0.2 2.7+0.6 2705
Absence of exaggerated contraction(n=47) 15 12 20
Alternating absence and presence of exaggerated contraction (n=11) 1 3 7
Presence of exaggerated contraction (n=2) 0 1 1
Quantity of ingested food (Mean=+SD) 2.3+0.8 24+09 2.5+0.7
Medial (n=35) 8 10 17
Alternating between excessive/reduced and medium quantity (n=15) 5 2 8
Excessive and/or reduced (n=10) 3 4 3
Mastication speed (Mean=SD) 2.6x0.6 2.6x0.8 2.7x0.7
Proper (n=46) 11 12 23
Alternating between proper and rapid/slow (n=6) 4 1 1
Rapid or slow (n=8) 1 3 4
Lower lip interposition (Mean+SD) 2.7+0.6 2704 2.9+0.3
Does not perform (n=50) 12 12 26
Alternating moments with and without interposition (n=9) 3 4 2
Predominantly performs (n=1) 1 0 0
Proprioception to perceive the food on the lips (Mean=SD) 1.8+0.8 1.9+0.9 21+0.9
Did not leave residues on the lips (n=24) 4 5 15
Left residue but soon removed it (n=12) 5 4 3
Did not remove residue from the lips (n=24) 7 7 10
Total Score(Mean=SD) 21.6+0.9 22.2+2.8 241+2.4

*Two children did not perform food incision.
Legend: SD = standard deviation
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Table 4. Percentage of each item score of mastication with the dentition classification (n=60)

Dentition classification

F Incisors with Posteriors Inclsors_ p
rea high severit with high SIS
dental caries. gh severity th high with high
Items of the mastication evaluation protocol occlusive caries. ALY garies. severity caries
. occlusive occlusive . ’
al(ti‘m:r:‘o::d alteration or alteration or a;:gf;?ist;l‘:eor
dental loss dental loss
(n=26) (n=16) (n=2) dental loss
(n=16)

Lips posture in mastication (Mean=SD) 1.9+0.7 2+0.9 3+0.0 1.8+0.7
With lips closure (n=16) 6 6 2 2
Alternating presence and absence of lips closure (n=26) 12 5 0 9
With no lips closure (n=18) 8 5 0 5
Food incision (cutting type)* (Mean=+SD) 2.4+1 2.6x0.6 3+0.0 2.5x+0.8
Did not perform (n=2) 2 0 0 0
Centralized (n=41) 18 10 2 11
Variable (n=10) 3 5 0 2
Lateralized to the left or right ( n=7) 3 1 0 3
Cutting way (Mean=SD) 2+0.4 21+03 2+0.0 21x03
Cutting with teeth (n=7) 3 2 0 2
tJn3|=r1§11t)eeth and help of hands and/or head to obtain a piece of food 91 14 9 14
No biting, using only the hands to obtain the necessary portion (n=10) 2 0 0 0
Usual mastication pattern (Mean+SD) 1.6x0.7 1.5x+0.6 2.5x0.7 1.9x+0.7
Alternated bilateral (n=8) 3 1 1 3
Bilateral with little alternance (n=25) 10 6 1 8
Unilateral to the left or right (n=17) 13 9 0 5
Predominant mandibular movements (Mean=SD) 2+0.8 24+09 3+0.0 1.9+0.8
Rotating (n=25) 8 11 2 4
Vertical (n=17) 9 1 0 7
Maceration (n=18) 9 4 0 5
Perioral musculature (Mean=SD) 2.9+0.3 2.7+0.6 2.5+0.7 2.6x+0.6
Absence of exaggerated contraction(n=47) 23 12 1 11
Alternating absence and presence of exaggerated contraction (n=11) 3 3 1 4
Presence of exaggerated contraction (n=2) 0 1 0 1
Quantity of ingested food (Mean=SD) 2.4x09 2.2+0.6 3+0.0 2.7+0.7
Medial (n=35) 16 5 2 12
Alternating between excessive/reduced and medium quantity (n=15) 4 10 0 1
Excessive and/or reduced (n=10) 6 1 0 3
Mastication speed (Mean=SD) 25+0.8 2.6+0.7 3+0.0 2.7+0.7
Proper (n=46) 25 16 2 3
Alternating between proper and rapid/slow (n=6) 4 2 0 0
Rapid or slow (n=8) 4 4 0 0
Lower lip interposition (Mean=+SD) 2.9+0.3 2.7+0.4 3+0.0 2.7+0.6
Does not perform (n=>50) 23 12 2 13
Alternating moments with and without interposition (n=9) 3 4 0 2
Predominantly performs (n=1) 0 0 0 1
Proprioception to perceive the food on the lips (Mean+SD) 1.8+0.9 1.9+0.9 2.5+0.7 2.2+0.9
Did not leave residues on the lips (n=24) 8 6 1 9
Left residue but soon removed it (n=12) 6 3 1 2
Did not remove residue from the lips (n=24) 12 7 0 5
Total Score 22.5+2.8 22.9+2.9 27.5+21 23.2+2.7

* Two children did not perform food incision.
Legend: SD = standard deviation
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the food. A study to evaluate if the absence of incision
modifies the individual pattern of the other mastication
phases® detected that when the incision is performed
with the incisor teeth, the following phases are
performed with less effort and with alternated bilateral
movements, without predominance of side, and when
the cutting is manual or pre-fractioned, the mastication
effectiveness decreases.

The results characterization regarding the masti-
cation preference showed that most children presented
a preferential side during usual mastication, agreeing
with other researches' 826, Other studies indicated
predominance of bilateral mastication'>'*'. According
to literature, in unilateral mastication there is higher
mandible development at the balancing side and
higher jaw development at the working side?. It avoids,
at the inactive side, presence of dental cuspid physi-
ological wear, enabling improper occlusal interference
and favoring the formation of bacterial dental plaques®.

The perioral musculature participation should be
discreet during mastication, as well as it is observed
in this study and in others'. The literature points
that mastication, when performed with exaggerated
participation of the periobicular musculature and of
the mentual contraction, is usually sign of inefficient
mastication. Such fact may be associated with tongue
posteroanterior movement during mastication, because
the musculature is in hyperfunction to contain the
tongue movement?,

The volume of the large ingested portions is pointed
as determinant with higher amplitude of mandibular
movements in mastication and association with
head movements during this function®. In this study,
it was observed that the children who ingested a
medial amount of food, according to the size of their
oral cavities, presented result similar to the findings
of another study, which characterized the masti-
cation function in children with deciduous and mixed
dentition™.

The rapid mastication is a signal of small amount of
mastication cycles, what means bad grinding and food
pulverization, been swallowed before the homoge-
neous bolus formation. The slow mastication may be
related to temporomandibular articulation disorders and
mandibular movements limitations®. The mastication
speed was considered as proper in the children of this
research, different from another study which observed
that the slow mastication was significantly higher in
children with deciduous teething, when compared with
children with mixed teething.
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From the evaluated children, most of them did
not perform lower lip interposition, as well as it was
observed in another study in which only a few children
performed mastication with lower lip interference.

This research performed with mixed and deciduous
dentition children showed that most of the children did
not use the hands to remove food residue from the
oral cavity, removing it with the tongue or lips™. In this
study some children presented proper proprioception
to perceive food on the lips, they did not leave food on
the lip and others did not remove bread residues.

Considering the relationship between mastication
and aspects related to diet, a study performed with 144
children from three to five years old investigated the
association between breastfeeding and quality of masti-
cation function. The findings showed positive corre-
lation among such variables, agreeing with another
research®, however, in the present study, it was not
observed such association. In this study, the children
who were breastfed for at least 12 months presented
mastication mean scores significantly higher, similarly
to another study?'.

The oral habits presented influence in relation to
food cutting mode. It is known that these habits may
damage the stomatognathic system stability, through
excessive masseter, temporal and pterygoid muscles
work, as medial as lateral, what may cause painful
symptomatology and modification in coordination and
potential'.

Another important aspect regards food introduction
in children’s routine, from diet amount to quality. A
study?®' reveals that mastication performance is different
with different food texture. There is great importance
of stimulation through manipulation of a solid food
diet to favor bone and dental growth. The mastication
enables the functional and muscular balance of the
stomatognathic system and its decrease, because of
a soft consistency diet which will favor the unbalance
of this system in higher or lower mastication intensity®.
Another research, however, reveals that there was no
association between food habits and mastication evalu-
ation, supporting the present study'.

In relation to children breathing way, it was
observed that oral and nasal breathers perform masti-
cation without lips closure significantly more frequently
than nasal breathers, as well as to perform mandibular
movements predominant of maceration. The literature
points that oral and nasal breathers present negative
interference in the mastication time, food residues in the
oral cavity, lips posture and noise during mastication®.
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When it is correlated the mastication development
with the age, a study performed with children in the
same age group demonstrated that the food knead
decrease depends significantly the age'®. Another
study which evaluated the mastication function verified
that the children with deciduous and mixed dentition
presented difficulty to lateralize the bolus, and this
preference tends to disappear as they grow up®.

In relation to gender, the studied literature diverges
from the findings of the present study. It was not
verified gender relevance in the statistics of the masti-
cation pattern for the deciduous and mixed dentition'?
and when it was analyzed the mixed dentition, boys
and girls present the same mastication aspect in this
phase’®.

It was understood that, in this evaluation, having
high severity caries was a factor which should be
considered to the group’s classification, because the
caries severity can mutilate the teeth and influence
mastication. The caries, dental loss and unilateral
crossbite are important conditions to unilateral masti-
cation’. The solid occlusive relations and stability
are basic for the mastication function, and they can
influence the proper mastication, because quality and
quantity of dental contacts inform the central nervous
system the type of bite which should be established®.

In this study, the mastication evaluation was
contrasted with the dental and occlusive classification,
with no observed association between these variables,
as it can be observed in another study with subjects of
a different age group®*. Researches which used electro-
myography for evaluation verified that there was not
difference between posterior crossbite and preferential
mastication side3°3,

In relation to dental caries, a study which evaluated,
among other aspects, the relationship between dental
caries and mastication in 12 years old students verified
that as higher the caries severity is, higher is the impact
on dissatisfaction about mastication®”. It was also
verified in another research®.

It is interesting to highlight that in this study the
incisor loss was not a determining factor to incision
absence with central incisor, parameter which is not
verified in the studied literature. A hypothesis may be
related to recent incisor loss, what was not verified in
the evaluation. Besides, the fact that the children who
did not bite the food presented the central incisor shows
that this is not always a determining factor the presence
or absence of teeth to present proper mastication. The
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incentive to the proper manner to perform feeding may
also be an important factor regarding mastication.

Such findings are extremely important for the
clinical practice to be attempt to the differences that
may be found according to the subjects’ age groups
and the presence or absence of structural and/or
functional aspects of the stomatognathic system.
It should be highlighted that the sample consisted,
mostly, of children with about five years old. Moreover,
the different environment and the fact that they were
being evaluated may have influenced the mastication
behavior. In the clinical scope, it is crucial that the
evaluation of each individual’s evaluation is performed
carefully, looking at the history and way of daily life,
including diet habits, and also orofacial myofunctional
evaluations, in order to trace the best therapeutic plan
according to the presented aspects.

CONCLUSION

From this study results, it was verified that in the
10 evaluated mastication items there was alternation
among the expected pattern for all variables. For the
studied sample, the mastication way was gradual in its
development and improvement. It was found difference
in mastication according to age, gender, oral habits
and breathing way.
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