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ABSTRACT
Objective: to verify if the chewing side preference interferes in the postural muscular 
electrical potential. 
Methods: fifty-five volunteers (41 women and 14 men; average age of 26 years) were 
evaluated by Odontology (determining the type of dental occlusion), by a speech the-
rapist (determining the chewing side preference) and by a physiotherapist (evaluating 
the postural muscular electrical potential). The three professionals had no communi-
cation regarding the evaluations, in order to keep the study partially blind. For chewing 
preference electrognatography was used for muscles: sternocleidomastoid, upper tra-
pezium, gluteus medius and tibialis anterior, bilaterally, in static orthostatic posture. 
Results: there was statistical significance for the muscular electrical potential of the 
sternocleidomastoid and anterior tibial, when there was right chewing preference 
(p=0.030 for both) and left chewing preference (p=0.0028 and p=0.0020, respecti-
vely). In alternate bilateral chewing there was tendency to symmetry of postural mus-
cular electrical activation, in all muscles. 
Conclusion: there was presence of asymmetry of postural muscular electrical activa-
tion in the sternocleidomastoid and tibialis anterior, when chewing side preference was 
at right or left. In the presence of alternate bilateral mastication, there was tendency of 
symmetry of postural muscular electrical activation for all studied musculatures.
Keywords: Chewing; Dental Occlusion; Stomatognathic System; Surface 
Electromyography
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INTRODUCTION

The chewing act seems to be a conditioned function, 
acquired and automatic, constituting a physiologic and 
complex act involving neuromuscular and digestive1 
functions. Alternate bilateral chewing is considered as 
ideal by being responsible by the uniform distribution 
of strengths in the soft tissues and bones, providing 
stability and harmony due to the homogeneous distri-
bution of the food between the right and left sides1-5.

It is believed that food consistency may favor 
individuals to stay with the so called, ideal mastication, 
or to choose a chewing side preference2. Thus, the 
customary and balanced mastication is seen more 
specifically and frequently in the forester man, due 
to the ingestion of harder and dry food6, while the 
man considered as civilized, has a tendency of more 
frequently having a chewing side preference, because 
it ingests more soft food, not enough to cause fatigue in 
one side of the mouth, resulting in the constant change 
of chewing side not being duly stimulated2,6.

For that, the presence of a chewing side preference 
increases the possibility of muscle misfits, because 
literature already mentions that different activities of the 
chewing muscles change the electromyographic signal 
of the cervical and postural muscles7,8. The investi-
gation of the myoelectric potential in individuals with a 
chewing side preference gives the muscular response 
patterns while resting and during activities9,10.

Therefore, this research had as its intention, to 
verify if the existence of one chewing side preference, 
relates with the postural muscular electrical potential, 
represented by the sternocleidomastoid muscle, by 
the upper fibers of the trapezium, gluteus medius and 
anterior tibialis muscles, bilaterally.

METHODS

The research was approved by the Committee of 
Ethics and Research in Human Beings (CEP) from 
the “Universidade Federal de Pernambuco – UFPE”, 
with record number: 715,051 and CAEE number: 
30976214.5.0000.5208. A Free and Informed Consent 
Form (FICF) was subscribed, signalizing the voluntary 
agreement, after being oriented about the objectives of 
the study and being ensured about the confidentiality of 
information.

Volunteers were selected according to inclusion 
criteria: individuals from both sexes, aged between 24 
and 45 years, normoclusion, that had no symptoms 
and/or temporomandibular restrictions and that were 

not in physiotherapeutic and/or phonoaudiological 
treatment.

The excluded volunteers were the ones using dental 
prosthetics; subjects with tooth loss; having ulcerative 
lesions of the oral cavity; that where submitted to 
surgeries in oral cavity or in head or neck; people with 
loss of oral sensibility; having structured scoliosis; with 
pain symptoms in knees.

The environment was kept silent and peaceful, with 
adequate luminosity and without excess of stimuli that 
could change the evaluation process. Fifty-five subjects 
(41 women and 14 men; average age of 26 years) were 
evaluated by Odontology in order to determine the 
type of dental occlusion; by speech therapy regarding 
the chewing side preference and by physiotherapy 
regarding the evaluation of the postural muscular 
electrical potential. Professionals had no communi-
cation about assessments, during their processing and 
interpretation in order to keep the study partially blind.

After interpretation by the evaluators, about their 
investigations and establishing the type of occlusion of 
the volunteer, by Odontology, being stratified as normo-
clusion, this volunteer was included in the research, 
provided that all the other already mentioned inclusions 
criteria were also contemplated.

Volunteers were also submitted to application of a 
questionnaire in order to obtain the Anamnestic Index 
of Fonseca et al.11, in order to discard the possibility of 
painful symptoms in temporomandibular joints and/or 
restrictions on them.

Assessment of chewing side preference

In order to collect data from the chewing preference 
an electrognatography was performed (JT-3D 
from brand BioRESEARSH®). With the volunteer 
comfortably seated in a chair with backrest, a bread 
of 25g was offered and the command given for the 
bite and chewing of a piece of this bread, during 20 
seconds of test. The volunteer could not observe the 
graphic signal of those movements in the computer 
screen and had no visual stimuli from the mirror during 
the masticatory act.

Orientation for executing the chewing in the usual 
way was gave, without interference from the evaluator, 
regarding possible corrections in this action.

The movement of the magnet, located in the 
labial surfaces of the lower incisor teeth, captured 
the mandibular movement, as well as the amount of 
chewing cycles and their laterality.
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Assessment of foot pressure and pressure center 

The protocol of electromyographic evaluation of the 
postural muscles was adapted from studies of Moraes 
et al.12,13. Before placing the surface electrodes, the skin 
was cleaned with cotton and 70% ethyl alcohol, in order 
to reduce impedance12-14. All electrodes had conductive 
gel.

The reference electrode was placed over the lateral 
epicondyle of the right humerus, in order to eliminate 
some interferences in the electric signal12,13. Distance 
between electrodes was settled at 1.5cm for the studied 
muscle group12-14.

Electrodes were fixed in the middle point of the 
venter of each sternocleidomastoid muscle, longitudi-
nally regarding their fibers12,13,15, four centimeters below 
the mastoid process, in order to avoid that fibers of the 
platysma muscle could create interferences16.

Regarding the upper fibers of the trapezium muscle, 
electrodes were placed at half the distance between 
the acromion and the spine of C7, longitudinally to their 
fibers, bilaterally12-14. For the gluteus medius muscle, 
electrodes were placed in the middle point between 
the iliac crest and the greater trochanter of the femur, 
bilaterally14.

For the anterior tibial muscle, the placement of 
electrodes followed the point of greater muscle volume, 
longitudinally to its fiber14. The orientation of the active 
electrodes followed the longitudinal disposition of the 
muscle fibers, in order to facilitate the capture of the 
muscular electrical potential12,13.

In order to reduce the discrepancies of the captured 
records17, with the volunteer in the bipedal posture, 
the muscle electrical signal was normalized, by means 
of the Maximum Resisted Voluntary Activity (MRVA)

12, 
based on the muscle function tests18, for each muscle 
to be studied, as follows:

The contraction of the sternocleidomastoid muscle, 
flexing the cervical, manually resisted. The contraction 

of the upper fibers of the trapezium, requesting the 
simultaneous, maintained and resisted raise of the 
shoulders.  

Still with the volunteer standing-up, and with anterior 
support, the contraction of the gluteus medius muscle 
was performed, Abducting the right lower limb in a 
manually maintained and resisted way (the same 
procedure reproduced to the contralateral side). For 
the anterior tibial muscle, with the volunteer seated, a 
dorsiflexion manually assisted was performed for the 
right ankle (the same procedure reproduced to the 
contralateral side).

Normalization was performed with 3 repetitions of 
5 seconds of contraction for 10 seconds of relaxation, 
following the ratio of 1:212,13, the best of the three repeti-
tions being chosen.

After normalization of EMGs signal, the stage called 
Nihil followed, with the volunteer standing-up, with the 8 
channels connected to the electromyograph, capturing 
the EMGs signal from the postural muscles, during 1 
minute12,13, with the volunteer in static position.

Tests Pearson’s chi-squared, Mann-Whitney’s as 
well as Kendall’s tau b correlation coefficient for ordinal 
variables were used to compare parameters, according 
to chewing preference, being admitted value of p < 
0.05 in order to reject the null hypothesis attributable to 
chewing preference.

RESULTS

According to sample calculation, from the 55 
evaluated volunteers, 30 had right chewing side 
preference; 9 had left chewing side preference and 16 
had alternate bilateral chewing; there was no volunteer 
with simultaneous bilateral chewing or unilateral 
chewing (Table 1). Fifty-one volunteers had right-hand 
writing preference and only four had left-hand writing 
preference.

Table 1. Frequencies distribution of the chewing variable, in 55 volunteers

Variable Frequency Percentage
Right chewing preference 30 54.5
Left chewing preference 9 16.4

Alternate bilateral chewing 16 29.1
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right chewing preference (p=0.030 for both) and at left 
(p=0.0028 and p=0.0020, respectively) (Illustration 1 
and 2). 

Comparing the postural muscular electrical potential 
with chewing preference, it was seen statistical signifi-
cance for the muscular electrical potential of the sterno-
cleidomastoid and of the tibial anterior, when there was 

Legend: * Statistical significance

Illustration 1. Pictogram of means (standard errors of means) and medians of the electromyographic potentials according to right 
chewing preference.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Right sternocleidomastoid* 
Mean 43.0 (3.0) 

Median 46.0 (31.0-56.0) 

Right trapezium 
Mean 48.0 (3.0) 

Median 52.0 (31.0-65.0) 

Tibial anterior right* 
Mean 48.0 (4.0) 

Median 54.0 (27.0-64.0) 

Right middle gluteus 
Mean 56.0 (2.0) 

Median 57.0 (48.0-63.0) 

Left trapezium 
Mean 50.0 (3.0) 

Median 51.0 (36.0-60.0) 

Tibial anterior left* 
Mean 36.0 (4.0) 

Median 40.0 (23.0-65.0) 

Left sternocleidomastoid* 
Mean 34.0 (3.0) 

Median 35.0 (30.0-40.0) 

Left middle gluteus 
Mean 58.0 (3.0) 

Median 62.0 (45.0-71.0) 

(p=0.030) (p=0.030) 

(p=0.030) (p=0.030) 

(p=0.50) (p=0.50) 

(p=0.070) (p=0.070) 
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the muscular electrical potential of the trapezium and 
alternate bilateral chewing; p=0.50 for the muscular 
electrical potential of the gluteous medius and alternate 
bilateral chewing and p=0.067 for the muscular 
electrical potential of the anterior tibial and alternate 
bilateral chewing) (Illustration 3).

When there was alternate bilateral chewing, it 
was identified, for all studied muscles, tendency to 
symmetry of postural muscular electrical activation, 
however, without statistical significance (p=0.60 for 
the muscular electrical potential of the sternocleido-
mastoid and alternate bilateral chewing; p=0.54 for 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Right trapezium 
Mean 48,0 (9.0) 

Median 64.0 (24.0-70.0) 

Tibial anterior right* 
Mean 27.0 (5.0) 

Median 23.0 (18.0-32.0) 

Right sternocleidomastoid* 
Mean 40.0 (6.0) 

Median 37.0 (30.0-45.0) 

Right middle gluteus 
Mean 44.0 (9.0) 

Median 40.0 (30.0-41.0) 

Left trapezium 
Mean 49.0 (4.0) 

Median 62.0 (57.0-63.0) 

Tibial anterior left* 
Mean 36.0 (6.0) 

Median 41.0 (17.0-47.0) 

Left Right sternocleidomastoid* 
Mean 30.0 (5.0) 

Median 29.0 (26.0-30.0) 

Left middle gluteus 
Mean 45.0 (7.0) 

Median 42.0 (32.0-43.0) 

(p=0.0028) (p=0.0028) 

(p=0.0020) (p=0.0020) 

(p=0.65) (p=0.65) 

(p=0.70) (p=0.70) 

Legend: * Statistical significance

Illustration 2. Pictogram of means (standard errors of means) and medians of the electromyographic potentials according to left chewing 
preference



Rev. CEFAC. 2018 Set-Out; 20(5):648-656

Chew and electromyography | 653

DISCUSSION

It was seen that there was a greater quantity of 
volunteers with a right chewing side preference than 
with a left chewing side preference; and a greater 
frequency of right-handed individuals when compared 
to left-handed ones.

Studies show that, in statistic data, more than 90% 
of individuals have the right hand as the dominant; only 
6% of individuals have the left hand as dominant and 
the remaining 4% are considered as ambidextrous19,20. 
A cerebral hemisphere being responsible by controlling 
the contralateral hand20.

Corroborating the findings of this research and 
the cited studies, literature points for the possibility 

of existing a relationship between brain dominance, 
writing dominance and the presence of a chewing 
side preference in individuals without complains and/
or temporomandibular restrictions since, it is believed 
in the determination of chewing side preference by the 
cerebral domination in this cases20,21.

The presence of a chewing side preference, in 
individuals without complains and/or temporoman-
dibular restrictions is seen in literature as expected, 
possibly due to dietary change, with the advent of 
industrialization6,22.

Regarding the comparison of the chewing side 
preference and the postural muscular electrical 
potential, when chewing preference was at right, there 
was greater activation of the electric potential for the 

 

 

 

 

   

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

(p=0.54) 

(p=0.50) (p=0.50) 

(p=0.067) (p=0.067) 

Right sternocleidomastoid 
Mean 38.0 (4.0) 

Median 35.0 (30.0-40.0) 

Left sternocleidomastoid 
Mean 38.0 (4.0) 

Median 36.0 (29.0-37.0) 

Right trapezium 
Mean 48.0 (5.0) 

Median 58.0 (50.0-64.0) 

Left trapezium  
Mean 48.0 (3.0) 

Median 59.0 (50.0-60.0) 

Right middle gluteus 
Mean 59.0 (5.0) 

Median 66.0 (50.0-70.0) 

Left middle gluteus 
Mean 57.0 (4.0) 

Median 67.0 (44.0-68.0) 

Tibial anterior right 
Mean 33,0 (5.0) 

Median 37.0 (27.0-40.0) 

Tibial anterior left  
Mean 36.0 (5.0) 

Median 38.0 (25.0-45.0) 

(p=0.60) (p=0.60) 

(p=0.54) 

Illustration 3. Pictogram of means (standard errors of means) and medians of the electromyographic potentials according to alternate 
bilateral chewing.
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sternocleidomastoid muscle at left, as well as greater 
activation of the electric potential of the anterior tibial 
muscle at right, significantly. When there was left 
chewing preference, there was more activation of the 
muscular electrical potential for the sternocleidomastoid 
at right and greater activation of the muscular electrical 
potential for the anterior tibial at left, significantly.

In both cases of existing o a chewing side preference, 
there was asymmetry of muscular electrical activation 
for the sternocleidomastoid and for the anterior tibial 
muscle. For the other muscles (upper fibers of trape-
ziums and gluteous medius) there was tendency for 
a symmetry of muscular electrical activation, when 
there was right or left chewing preference, as well as 
a tendency at symmetry of the postural muscular 
electrical activation for all studied muscles (sternoclei-
domastoid, upper fibers of the trapeziums, gluteous 
medius and tibial anterior bilateral), when there was 
alternate bilateral mastication.

Justifying the electromyographic findings of 
asymmetries of muscular electrical activation when 
there is a chewing side preference, there is description 
of musculoskeletal imbalances secondary to the 
chewing preference, reflecting in one side with more 
muscle work when compared with the contralateral 
side; having the possibility of a functional impairment 
of the stomatognathic system, generating unbalance of 
strengths during the masticatory act, besides muscu-
loskeletal misfits as well as misfits of  the muscular 
electrical potential5.

This way, there may be a compensatory and 
adaptive process to the stomatognathic system23-26, 
suggesting that isolated conditions or ones restricted 
only to this system will not happen26.

In this sense, besides having this muscular masti-
catory hyperactivity, represented by the increase 
of muscular electrical potential, when the work is 
increased5,6,27, also characterizing the muscular 
electrical asymmetry and contributing with the electro-
myographic findings of the current research, there is 
also a tendency of misfits. This may happen in extra-
oral structures because the presence of neural connec-
tions between the cervical and trigeminal sensorimotor 
systems28, prove the strong neuromusculoskeletal 
and neurophysiological connections involved in the 
relationship between the orofacial, the cervical and 
other regions of the body, reinforcing the interdepen-
dence of the muscle chains of those regions26.

In this same line of reasoning of extra-oral altera-
tions and muscle interdependence, some authors 

mention that the contraction of the masticatory muscles 
is associated with the increase of the electrical activity 
of the trapezium and sternocleidomastoid muscles, 
mainly in the existence of a chewing side preference7,8.

This information is partially cooperating with the 
current findings of asymmetry of myoelectric activation 
because there was, with the presence of a right or left 
chewing side preference, a greater muscular electrical 
activation of both the sternocleidomastoid and anterior 
tibial, however, for the trapezium there as symmetry of 
activation independently of having or not a chewing 
preference.

The cross-effect between musculatures having 
symmetry of muscular electrical activation and chewing 
side preference, in other words, of the right chewing 
preference with the greater myoelectric potential of the 
left sternocleidomastoid and right anterior tibial; left 
chewing preference with greater myoelectric potential 
of the right  sternocleidomastoid and left anterior 
tibial, possibly existed due to the possibility of muscle 
compensation for trying to reestablish the postural 
muscle balance.

This may still be justified considering the relations 
between muscle chains with alterations in muscle 
dynamics, because it is seen that the proposal of the 
muscle chains considers the muscle system in an 
integrated way, aiming to rebuild the compensation 
chains installed in the body, in order to undo and 
dislodge the primary reason29. In the adaptive system, 
being represented by alterations of muscle activation, 
the function of the body and its structures will be to 
keep the balance as possible, in order to try to spend 
less energy to stay in that activity or posture29,30.

In contrast, the evident presence of symmetry of 
muscular electrical activation in all studied muscula-
tures, in the presence of alternate bilateral mastication, 
is possibly due to the higher incidence of harmony and 
balance of the orofacial structures and the tendency of 
this harmony in an extra-oral way.

This information may be justified due to the physi-
ology of chewing being characterized by alternate 
bilateral cycles, being an ideal condition for the 
functional concordance or the components of the 
stomatognathic system, characterizing a model of 
normality31, besides providing synchrony, stability, 
uniformity and balance of muscular contraction6.

CONCLUSION
It was seen that there was the presence of 

asymmetry of postural muscular electrical activation, 
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in the sternocleidomastoid and anterior tibial, when 
there was right chewing preference. This myoelectric 
asymmetry was crosswise, when related with the 
chewing pattern, indicating the tentative of postural 
rebalancing. 

In the presence of alternate bilateral mastication, 
there was tendency for symmetry of postural muscular 
electrical activation for all of the studied musculatures.
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