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CHEWING BEHAVIOR - PHYSIOLOGICAL ASPECTS
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Abstract

Chewing is the first step in the process of digestion and is meant to prepare the food for swallowing and further
processing in the digestive system. During chewing, the food bolus or food particles are reduced in size and saliva is
secreted to moisten and lubricate the food. The urge to swallow the food could be triggered by a threshold level in
both food particle size and lubrication of the food bolus. The physiological masticatory behavior is essentially
defined, by the ability of different muscle groups to act alternately, correlated, integrated and nuanced, to achieve an
effectively adapted mastication. Human chewing behavior is one of the most complex physiological behaviors.
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CHEWING BEHAVIOR

Little attention is paid to the
individual morpho-functional features of the
oral organs, taking too little account of the
fact that gender, age, race, health, etc.
contributes to the sum of some differences
between the different models of masticatory
functioning, making it difficult to achieve
standards of unitary characterization and
quantification of the textural perception of
food. Added to these differences is the fact
that the efficiency of mastication is
decreasing or decreasing in conditions of
malnutrition, lack of masticatory exercise by
using mainly soft foods, dento-maxillary
abnormalities, carious disease or
periodontitis for which pain is an important
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limiting factor. of the masticatory force [1].
Each individual forms in his own almost
fixed habits regarding the approximate
number of masticatory movements whose
result is an effective chewing bowl. It was
found that adults perform a greater number
of masticatory movements than children,
and women less than men, the appearance
being influenced by the nature of the food
subjected to masticatory processing, the time
available for lunch and the intensity of
hunger. It was found that adults perform a
greater number of masticatory movements
than children, and women less than men, the
appearance being influenced by the nature of
the food subjected to masticatory
processing, the time available for lunch and
the intensity of hunger [2].
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When asked if there is an ideal
model of chewing that corresponds to the
best masticatory performance, the opinion of
those skilled in the art is that there is no such
model valid for an entire population of
individuals to be used in clinical and
research and to which we can refer in
various  situations  of  comparative
evaluations [3]. Provided that the general-
valid functional principles of masticatory
biomechanics are observed, it can be
considered that each individual is born with
his own basic morpho-physiological model
on which he then "builds" in detail the
masticatory activity strategy, aspects that are

restructurable and transformable in case
modification of oral morphological
conditions  (eg  prosthesis involving
modification of proprioceptive,

mechanosensitive circuits, etc.) or change in
eating habits.

Human chewing behavior is one of
the most complex physiological behaviors. It
is performed, as mentioned above, in each
individual under the control of a program
(model, pattern) neuro-central generator,
formed, engramed and evoked customized
by the neural structures in the sensory-motor
nuclei of the brainstem with a role in
regulating mastication. , a model whose
phylogenetic and ontogenetic functional
development plan for masticatory cycles is
present from birth. The nuclear structures
involved in the brainstem rhythmically emit
discharges of motor biopotentials in
response  to intra-oral  stimuli  that
permanently inform about changes in the
food bowl being formed. antagonistic tooth,
there is a slow compression that crushes the
food fragment, after which the mandible
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moves in the lateral direction. Canines act as
guides for the posterior (lateral) teeth during
interdental contact during lateral movements
of the mandible [4,5]. The masticatory
sequences of oral solid food processing
involve at the same time the coordinated and
unitary sensory-motor control of the actions
of the lips, cheeks, tongue, palate,
oropharynx and salivary glands [6-9]. The
masticatory model is constantly monitored
by the peribuccal mechanoreceptors and by
the feedback of the closure of the oral cavity
by signals originating in the periodontal
ligament [10]. The genetically determined
masticatory program is provided and
prepared with capacities to adapt to new
situations, being strongly influenced by the
morphological peculiarities of the temporo-
mandibular joint, dental arches and teeth.
Given that the most important parts of the
trajectory of the masticatory cycle are the
area of entry and exit from the intercuspid
position when translational contacts take
place, mastication approaches its maximum
capacity or can be maximum when the
masticatory model (customized) of the
individual faithfully follows the anatomy. In
situations where increased masticatory
efficiency becomes necessary (accompanied
by awareness or not) there is an increase in
lateralization movements. These adaptive
situations are imposed by the presence of
hard food fragments, the size and position of
the oral food bowl or the unsatisfactory
result of the evaluation of mastication at a
given time (the role of language in the
control and selection of untreated particles)
which requires an increase in efficiency.

The  physiological  masticatory
behavior is essentially defined, as previously
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shown, by the ability of different muscle
groups to act alternately, correlated,
integrated and nuanced, to achieve an
effectively adapted mastication.
Undoubtedly, the crucial role of the
mobilizing muscles of the mandible in oral
food processing cannot be denied, nor can it
be absolutized. On the other hand, in the
highly diversified human nutrition, the
tongue can sometimes gain the main role.
For example, its movements are highly
dependent on the texture of the food, in the
case of soft foods the lingual antero-
posterior movements even more important
than mastication [11]. In addition, the
tongue plays a decisive role in the selection
process based on the size of unground food
particles which are then projected
interdental (between agonist and antagonist
molars) to begin crushing or completing it.
The rate of fragmentation of food fragments
depends on two factors: the selection
function, which represents the chance of a
food particle to position itself in interdental
contact, and the breaking function which
indicates the degree of reduction of the
initial size of the food particle by
crushing/grinding it by the dental appliance,
the size of the final fragments resulting from
a masticatory process varying on average
between 0.1-5 mm [12]. It has long been
shown that the chance of selecting a food
particle for crushing/grinding is directly
proportional to the particle size [6], with
further research confirming that large food
particles are crushed more frequently than
small particles [13].

The tongue also plays an important
role in noticing the degree of softening of
the food bowl, information of first necessity
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for the adaptation and efficiency of
masticatory cycles. From a physiological
point of view, the most important actions of
the tongue are highlighted by the combined
and complex motor actions involved in the
oral transport of food particles by pulling,
sweeping and pushing food particles
finished masticator, to the back of the oral
cavity to form food bowl [14]. During
masticatory cycles are permanently analyzed
and evaluated in the central nervous system
information on: food bowl characteristics,
masticatory muscle activity, mandibular
movements and salivary flow, and tongue
movements differ depending on the
evolution of the state or activity of the listed
factors [15].

THE IMPORTANCE OF
MASTICATION; PHYSIOLOGICAL
MEANINGS

The  mastication ensures the

mechanical transformation of large food
fragments and especially solid and hard into
powdery fragments, which at the same time,
also with the help of mastication, are
salivated and transformed into a paste with a
certain volume. Only thus transformed can
the food fragment be subjected to
swallowing under normal conditions, hence
the indirect importance of mastication for
the swallowing motor act following
complete mastication. Favored salivation by
mastication not only softens the food bowl
during processing but subjects some of its
components to the action of salivary
digestive enzymes. Chewing, despite the
apparent simplicity of the problem, can have
a complex influence on gastrointestinal



Romanian Journal of Medical and Dental Education

Vol. 10, No. 4, July-August 2021

digestion, either by disfavoring it when
chewing is insufficient or by favoring it to a
significant extent when the masticatory
process is effective. But a priori, the very
composition and texture of food complicates
this problem. Thus, in the conditions of a
mastication to which nothing can be
reproached (optimal and constant
parameters) the foods can be presented [16]
depending on their submission to the action
of mastication as follows:

a. foods that leave residues whether
or not they are chewed (in the latter case the
residues are larger);

b. foods that leave residues if they
are not chewed (meat, potatoes, carrots), and
if they are chewed they are completely
digested,;

c. foods that are completely digested
regardless of whether or not they have been
chewed (fish, eggs, bread).

From the above classification it
results for the healthy individual that the
efficiency and even the efficiency of the
gastrointestinal digestion depend to a rather
important extent on the efficiency of the
masticatory act. The more efficient the
mastication, the more the motor and
gastrointestinal secretory activity will not
exceed the normal limits, avoiding the
secretory and mechanical overloads. At the
same time, in an effective mastication the
surface of chemical attack offered to the
salivary enzymes on the food substrate
increases, the efficiency of the chemical
digestion increasing as a result. On the
contrary, insufficient chewing causes for a
significant number of foods a smaller
surface area of contact with juices and
digestive enzymes and as a result a decrease
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in the efficiency of their chemical digestion
with all compensatory mechano-secretory
efforts made by the gastrointestinal segment.
sometimes severe digestive uptake due to
increased insufficiently processed and
enzymatically cleaved complex nutrients.

Therefore, it can be stated that the
volume of particles entering the stomach
controls the time of food stagnation in the
gastrointestinal segment and the time of
emptying the stomach. In addition, robust
and rhythmic mastication performs an
extremely useful massage on the salivary
glands (especially parotids) pushing more
saliva into the oral cavity, and on the other
hand the mastication stimulates salivary
secretion through multiple contacts with the
oral mucosa of food fragments made by
migration permanent food bowl "shoveled"
by the lingual muscles (stimulation of
extremely  numerous  mechanosensory
receptors in the oral mucosa) to which is
added the gustatory and olfactory
stimulation of salivary secretion also
activated by mastication.

Mastication also has particularly
favorable effects on the processes of
morphological and functional development
of oro-dento-maxillary structures, such as
for example at the level of the:

- soft periodontium, its immunological
capacity increases by stimulating the
keratinization and the increase of the cell
divisions in the basal layer of the gingival
mucosa.

- hard periodontium, through applied
pressures and tractions, it stimulates the
structure and continuous restructuring of the
walls of the dental alveoli and of the
maxillary bones.
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- teeth, it contributes to the orientation of the Despite all the current acquisitions of
inclination of the occlusal surfaces of the knowledge based on high technology,
upper lateral teeth (down and vestibular) and however, there are still a significant number
of the lower lateral teeth (up and towards the of questions that have not yet found
mouth) towards the occlusion plane, complete answers on oral food processing
favoring the taking and directing of such as: differentiated masticatory dynamics
masticatory forces in the longitudinal axis of of food transformations (solids, semisolids,
the tooth. effective masticatory and anti- liquids) in the course of oral processing, the
traumatic action). mechanism of avoiding interdental collision
- stimulation of osteogenetic centers for when there is a sudden decrease in
growth and development resistance of the food fragment subjected to
- stimulation of the neuromuscular apparatus mastication, the correlation between the
and oro-maxillo-facial, bone, dental and values of objective measurements of
muscular blood circulation. different degrees of oral food processing and

sophisticated sensory perceptions of the
human subject during oral processing,

CONCLUSION evaluation mechanisms of food texture
through sensory-sensory perceptions by the
human subject.
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