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ABSTRACT

Purpose: Aim of the study is to determine the activity of masseter muscle formed by mastication of
different foods in individuals with multiple sclerosis (MS).

Material and Methods: 12 women with MS and 12 healthy women were included in the study. 3 grams
of hazelnut and chewing gum were given to individuals 20 separate times. Activities of the left and the
right masseter muscles during mastication were recorded by using surface electromyography (EMG)

device.

Results: Values obtained from healthy women were higher than those obtained from patients with MS for

both foods and both sides.

Conclusion: The changes in the central and peripheral nervous systems of the patients affect chewing

function.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic disease that
frequently occurs in young adults and is characterized
pathologically by multiple areas of white matter
inflammation, demyelination, and glial scarring
(sclerosis). MS usually develops stepwise, in
recurrent phases of progression and remission (1).
Despite being studied for many years, the main
etiology of MS remains unknown. Many hypotheses
have been put forward, including immune deficiency,
and viral infections. High levels of antibodies against
certain viruses, including measles have been found in
previous case reports. Genetic and environmental
factors also could be etiologic elements (2,3).

As a result of demyelination, delays may occur in
neural transmission, degradation of muscle
metabolism functions, and changes in cross-bridge
mechanisms to muscle failure and exhaustion are
emphasized in the literature (4,5).

450

Altered peripheral muscle function in MS includes the
slowing of muscle contractile properties, decreased
muscle oxidative capacity, possibly impaired
excitation-contraction coupling, and an altered
muscle metabolic response to exercise. The
correlation between the severity of the alterations in
muscle function and the functional capacity of the
individual still is not lightened. Patients with MS have
muscle failure and exhaustion. These symptoms
affect patients' daily activities (6).

Many studies associated with MS and problems in
food consumption have studied swallowing problems
(7-9).

Mastication is an elementary function after the
eruption of the teeth and is a combination of
neuromuscular activities such as jaw movements,
control of the tongue, lip, cheek, food mass, and
salivation. It is known that the neuromuscular system
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works more efficiently with the synergy of
components of the system such as
temporomandibular articulation, muscles, teeth,

periodontal ligaments, tongue, lip, and cheek. There
is no adequate information about the efficiency of the
masseter muscle playing role in mastication function
in individuals with MS (10-12).

Foods with different textures and stiffness have found
to require different mastication activities in previous
studies (13-15).

In the light of this knowledge, present study aims to
determine the change of masseter muscle activity
during mastication function of the individuals with MS
while eating different test foods wusing an
Electromyography (EMG) device.

MATERIAL AND METHODS

Patients with MS who were recently diagnosed by
neurologists did not have any additive systemic
diseases and their treatment for MS had not started
yet. The mean age of the individuals in the MS group
was 36.1+£3.38 while in the control group it was
35.3+3.59.

Patients in the control and the MS group had no initial
disturbance in the masseteric region and no missing
teeth.

Mastication of 3 grams of hazelnut and 3 grams of
chewing gum separately specified the activities of the
masseter muscle.

The EMG records were measured using the Keypoint
device (Dantec, Skovlunde, Denmark) which
consisted of a screen used for observing action
potentials and an amplifier, recording 1 decibel in the
range of 20Hz-10 kHz to watch the data on the
monitor and paper.

EMG records of the individuals in the present study
were taken from the left and the right masseter
muscles of the patients simultaneously. The activities
of both muscles were examined by using surface
electrodes in a rectangular shape coated with silver
chloride. Before taking records, jaw movements to be
done were explained to the patients. During this
process, the patients sat down without any support
and their heads were straight. An earth electrode
joined to the wrist was used for localizing the
sensitivity (Figures 1-2).

Patients were requested to close their jaws for placing
the surface electrodes on the masseter muscle
parallel to the ventral section of the muscle that can
be felt by palpation.
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The reference electrode was at the ventral side of the
muscle and the active electrode was 1 cm below the
reference electrode.

Before application patients' faces were cleaned by
alcohol and electrode gel was used for increasing the
contact between the electrode and the skin. All
electrodes were fixed to the skin surface by sticking

1 mViD 100 ms/l

Figure 1. EMG pictures of right masseter of a healthy
individual during mastication of hazelnut (*) and chewing
gum (**)
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Figure 2. EMG pictures of right masseter of a patient with
MS during mastication of hazelnut (*) and chewing gum
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Figure 3. Average EMG magnitudes of masseter muscles
in different parameters
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plasters. After the electrodes were placed, patients
are requested to masticate 3 grams of hazelnut and 3
grams of chewing gum 20 times separately.

Ethical approval of the present study is recieved from
YUzincu Yil University's Faculty of Medicine in
18.12.2015 with decision number 02.

Statistical Analysis

In sample size calculation, G*Power (Dusseldorf-
Germany) software is used. For 0.5 effect size and
0.8 power, independent t test required 34 of total
sample size which for the present study was 48 for 2
regions of 24 indivuals. Achieved power of the study
was 0.92.

To minimize the Standard deviation, measurements
were done for each function of each individual and the
mean values were used in statistical evaluation. For
the statistical comparison of data from individuals with
multiple sclerosis and the data of the control group,
an independent t-Test has been applied.

RESULTS

Data of patients with MS were found to be lower than
healthy individuals (p=0.000). Another finding was
that the masseter activity during mastication of
hazelnut was higher than of chewing gum (p=0.000).
Patients were not categorized as being right or left-
handed and although the activity of the right masseter
was found to be higher than the left; this finding was
not statistically significant (p=0.315) (Table 2).

The amplitude data obtained from left and right
masseter muscles of the individuals with multiple
sclerosis and healthy individuals both during
mastication of hazelnut and chewing gum are saved.
Values of healthy people compared with MS and
mastication of hazelnut compared with chewing gum
are higher in a general view (Table 1, Figure 3).

DISCUSSION

In the present study, the activity of masseter muscles
of individuals with or without MS during the
mastication of different test foods is observed.
Previous studies by Winnberg and Panchers (16) and
Kibana et al. (17) have described that the head
posture affected all the EMG parameters and more
homogenous results were obtained by providing
standardization of environmental factors such as
light, temperature, sound, and recording hour. To
review the muscle activity of present test subjects
during mastication function objectively, it is paid
attention to perform the measurements at the same
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hours of the day (between 1.30-3.30 pm) at the same
sitting position and standard environmental factors.
Reports of previous studies have stated the moving
risk of needle electrodes in the muscle and false EMG
measurements could be achieved. To prevent this
drawback, in the present study surface electrodes are
used (18-20).

Localization of the electrodes is important in obtaining
the EMG data. Since the ventral side of the masseter
muscle is described as the best region, surface
electrodes were placed parallel to the muscle fibrils
on ventral side of the muscle which are determined
by palpation (21,22).

Carrol et al. have stated a decrease in muscle
function in individuals with MS depends upon the
types of muscle fibers, and the change formed on the
myosin heavy chain (23).

NG et al. have studied the contraction of the ankle
dorsiflexion muscles in healthy individuals and MS
patients. They have found lower data in MS patients
as the present study and the reason is described as
the changes in central motor activity (24).
Kent-Braun et al. have found both an increase and
decrease in different muscle activity in MS patients.
They have shown a decrease in the activity of
succinic dehydrogenase enzyme and have stated
that anaerobic structuring is more active in individuals
with MS while aerobic oxidative supported structuring
of the muscles is more active in healthy individuals
(25).

Kohyama et al. have evaluated mastication activity of
individuals while eating apples with 7 different
preparations like raw, half cooked, cooked, peeled,
cut and have reported that cooked apples that had
relatively less stiffness than non-cooked counterparts
have had significantly lower EMG amplitude and
masseteric activity, and no difference in swallowing
(15).

Kapur and Garret have stated that muscle effort
changes with the food tested on individuals with full
teeth (26).

Supporting literature knowledge, the present study
demonstrates lower masseter activity in individuals
with MS than in healthy ones. Determining higher
activity during mastication of hazelnut than chewing
gum showed that harder foods require higher muscle
strength.

Limitations of the present study are limited sample
size and limited EMG localizations like peripheral
components of the masseter muscle and temporal
left-handed or right-handed.
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Table 1. Average EMG magnitudes of masseter muscles in different parameters

Variable MS / Hazelnut Control/Hazelnut MS/Gum Control/Gum
Right Masseter 318.68 369.58 270.50 320.87 |
Left Masseter 307.13 356.75 267.29 325.70

Table 2. According to average EMG magnitudes and differences between groups
Variable Group N Mean Std Deviation Std Error Sig.

| . Right Masseter 24 319.91 40.47 4.13

31

Side Left Masseter 24 314.22 37.81 3.86 0.315

| Hazelnut 24 338.04 33.72 3.44 "
Food Chewing Gum 24 296.09 3250 3.32 0.000

| " MS 24 290.90 30.35 3.10 .
Condition Control 24 343.23 27.91 2.85 0.000

Independent t test

* p<0.05

CONCLUSION 5. Garner DJP, Widrick JJ. Cross-bridge

In conclusion, the present study has shown a
decrease in the activity of masseter muscle formed by
mastication of different foods in individuals with
multiple sclerosis. Moreover different types of food
require and cause different mastication activities.

The changes in the central and peripheral nervous
systems of the patients may affect chewing function.
For further investigations, more studies with a larger
sample size and EMG localizations will be beneficial.
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