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ARTICLE INFO Abstract
Background. Muscle weakness and low muscle tone may cause chewing and
Article History: swallowing disorders in people with Down syndrome. This study investigated the
Received: 13 Nov 2022 electromyography of the masseter and temporal muscles in children with Down
Accepted: 17 Jun 2023 syndrome, aged 2 to 12, during maximal voluntary isometric contraction and rest.
ePublished: 30 Jan 2024 Methods. The current descriptive-analytical and case-control study investigated the
electromyography frequency indicators of the masseter and temporal muscles at
Keywords: maximum voluntary contraction and resting states in 15 children aged 2 to 12 with
e Electromyography Down syndrome and 15 normal children of the same age.
e Down Syndrome Results. The average frequency of the mean and median in the electrical signal of the
e Masseter and Temporal masseter and temporal muscles on the left and right sides and in two different positions
Muscles in children with Down syndrome is lower than in normal children. In comparing the

average frequency of the mean, except for the left and right temporal muscles in the
maximum voluntary isometric contraction and the left master muscle during rest, there is
a significant difference in the rest. Also, in comparing the average frequency of the
median, except for the left and right temporal muscles in the resting state, there are non-
significant differences in the rest of the cases.

Conclusion. The average frequency of the electrical signal of the masseter and temporal
muscles in children with Down syndrome is lower than that of normal children. Unlike
typically developing children, those with Down syndrome struggle with chewing and
swallowing.

Practical Implications. The data obtained from this study contributes to the
enhancement of interventions and treatments for patients with Down syndrome.
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Extended Abstract

Background which the masseter and temporal muscles are
Dysfunction of swallowing and chewing is one of  involved. Muscle weakness can be one of the causes
the dysfunctions of children with Down syndrome, in  of chewing and swallowing disorders in these people.
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Electromyography analysis provides the possibility
to identify muscle behaviors in the assessment
situations of chewing, swallowing and during
maximal voluntary isometric contraction and thus
determine muscle behavior. According to so far no
study has been conducted on the electromyography
of these muscles during maximal voluntary isometric
contraction and rest in children with Down syndrome
in Iran, therefore the present study aims to
investigate the function of the masseter and temporal
muscles using the surface electromyography method
in Resting and maximum isometric contraction
positions in children 2-12 with Down syndrome and
the results of these children were compared with
normal children.

Methods

The current study is descriptive-analytical and
case-control. 15 children with Down syndrome were
selected from available samples aged 2 to 12 years
old in Arak city welfare centers, private and public
rehabilitation centers, and special education schools
and were included in the study with the consent of
the parents. According to the medical record, the
children in the study had no seizure problems, no
physical movement disorders due to brain lesions
except for Down's syndrome, and no cleft lip and
palate and were able to understand the therapist's
instructions; Also, at the time of research sampling,
they were not suffering from colds, influenza virus,
dental problems and other diseases that might have a
confusing effect on the results of the study. Also,
among normal children aged 2 to 12 years in schools
and kindergartens in Arak city, 15 children who
matched the samples with Down syndrome in terms
of age and gender according to the person-to-person
matching method, were randomly selected and
included in the study. Then electromyographic
evaluation was done. The electromyographic activity
of the masseter and temporalis muscles was
investigated by an 8-channel -electromyography
device with a sampling frequency of 1000 Hz and 24
BIT. After placing the electrodes while the child was
looking at the screen, the electrical activity of the
temporalis and masseter muscles was recorded
during maximal voluntary isometric contraction

(instructing the child to close the mouth tightly) and
rest. At the end, the obtained information was entered
into Spss for statistical analysis and mathematical
and statistical analysis of the obtained electrical
signals and also its processing was done through
Matlab 2016 software. In order to analyze inferential
statistics, independent t-tests, dependent t-tests and
chi-square tests were used.

Results

In this study, 15 children with Down syndrome
aged 2 to 12 years with an average age of 8.0 years
and 15 normal children aged 2 to 12 years with an
average age of 7.9 years were evaluated. The results
of the present study showed that the average
frequency (the average frequency of the mean and
the average frequency of the median) of the
electromyography in the masseter and temporal
muscles on both the left and right sides and in the
two states of maximum isometric contraction and rest
is lower in people with Down syndrome than in
normal children. The average frequency of the mean
in the maximum isometric contraction for the left
masseter, right masseter, left temporal and right
temporal muscles (in healthy people vs. people with
Down syndrome) respectively, 131.50 vs. 106.37,
142,53 vs. 116.95, 126.57 vs. 119.47, 135.23 vs.
119.04, and in the resting state, respectively, 115.52
vs. 105/38, 124.15 vs. 103.71, 129.9 vs. 99.20,
131.93 vs. 103/64 was obtained. Also the average
frequency of the median in the position of maximum
isometric contraction for left masseter, right
masseter, left temporal and right temporal (in healthy
people vs. people with Down syndrome)
respectively, 105.47 vs. 80.94, 119.60 vs. 93.59,
101.34 vs. 96.90, 112.06 vs. 93.90, and in resting
state, respectively, 83.30 vs. 76.07, 91.87 vs. 74.45,
104.40 vs. 69.97, 106.23 vs. 76.68 was obtained
against. The comparison of the average frequency of
the mean in the muscle electrical signal between the
two groups showed non-significant differences in the
maximum voluntary isometric contraction in the left
and right temporal muscles and during rest in the left
master muscle, and significant differences were
obtained in the other cases. Regarding the
comparison of the average frequency of the median
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in the muscle electrical signal in most states and
muscles, the differences were non-significant, and
only in the resting state in the left and right temporal
muscles, a significant difference was obtained.

Conclusion

The value of the median frequency and the mean
frequency of the electrical signal of the masseter and
temporal muscles are different between the two

groups of children with Down syndrome and normal
children in the states of rest and maximum isometric
contraction; the amount of these variables in children
with Down syndrome is lower than normal children.
Therefore, compared to their normal peers, children
with Down syndrome have swallowing and chewing
problems, and the need for intervention seems
necessary for these children.
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