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Abstract

Background: Parkinson’s disease (PD) is the third most common neurodegenerative disease in the central
nervous system. It is a degenerative and slowly progressive disease. PD patients have difficulty at the
beginning of the movement, at the path of movement, and at the end of the movement. PD consists of 5
main stages.

Methods: The purpose of this study was to diagnose PD type 1 and 2 on the electrical activity of shoulder
muscle during isometric contraction with and without intellectual activity. In the same way, the electrical
activity of the 2 right anterior deltoid muscles and the right upper trapezium by electromyographic
apparatus in 4 conditions: (1) Resting, (2) Resting with intellectual activity, (3) performing an isometric
movement in the hands, and (4) performing a movement Isometric in hand with an intellectual activity
evaluated. The statistical population of the study consisted of 20 patients as experimental group (10
patients in the first stage and 10 patients in the second stage of PD) and ten healthy subjects as the control
group as the statistical population. Shapiro-Wilk test was used to determine the normal distribution of
data. Averages of variables were compared using the ANOVA test at a significant level of 5%. All statistical
methods were performed using SPSS software.

Results: The results of this study showed that the electrical activity of the shoulder belt muscles is
significantly different during and after the isometric contraction with and without mental activity in PD
type I and II.

Conclusion: As a result, a non-invasive approach to assessing the electrical activity of shoulder muscle
can be used to determine the first and second stages of PD. Research shows that PD is a chronic and
progressive complication that most affects older people. Also, according to the results, Parkinson’s patients
have weaker performance in cognitive functions than healthy people.
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Introduction
Parkinson’s disease (PD) was first described by British
scientist Dr. James Parkinson in 1817. The disease
diminishes the amount of dopamine-mediated by the
destruction of a part of the brain, called substantia nigra,
that involved in the production of dopamine. Moreover,
every one of thousands of people has a population of men
and women and one out of one hundred people over the
age of 75. Many factors have led to the prevalence and
incidence of PD in different societies such as genetic and
environmental factors such as positive family history,
male gender, head trauma, and age.'?

Sometimes in the early stages of PD, there is a
type of disorder in a person ‘s motor function, which
includes sleep disorders, cognitive disorders, and mood

disturbances as well as intellectual deterioration.>?

Symptoms of PD are local instability that usually occurs
in the final stages of the disease, but may even affect those
with early or mild symptoms.**

PD patients usually have difficulty moving. An
important feature of this disease is resting tremor. There
is a particular type of stiffness in the muscles that can
affect both the flexor and extensor muscles so-called
rigidities and usually occurs as a cogwheel phenomenon.
Rigidity exacerbated by stress, anxiety, limb movement,
or standing posture.

Stress is a specific symptom of PD, which is considered
one of the most common signs of PD. However, some of
the people with PD have never encountered this problem.
With the progress of the disease, involuntary movements
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like hand motion are reduced.®

Changes that occur with age in balance control systems
decrease the ability of the elderly to maintain balance.
Changes in the muscle-skeletal system, including
reduction of proprioception and muscular endurance and
flexibility, changes in the sensory system, including deep
sensation, decreased visual acuity, and contrast sensitivity.
Consequently, central nervous system changes, including
decreased neurons and dendrites, decreased the number
of giant pyramidal cells in the motor cortex, including
changes that occur with age.”

The top - body studies in Parkinson’s patients show that
most of the patients are experiencing frequent vibration
problems during the disease period, slow motion
(bradykinesia), and the rigidity of the hand movement.
According to some researchers, these moving disorders
may consider as a substantial factor in the inability to cope
with PD patients. The analysis of the EMG signals will be
performed to investigate PD in the first and second stages
of the disease. Therefore, the analysis of the EMG signals
can provide new insight into PD and maybe a critical
indicator of assessment, diagnosis, and improvement.®

According to epidemiological studies, PD is due to
the collapse of the balance between the dopaminergic
and clinical systems. This imbalance is due to a decrease
in the activity of the dopaminergic system in the brain
substances that block the brain’s dopaminergic receptors
can also cause states such as PD.*

In a study, measuring and analyzing single and multiple
finger slashes in normal and Parkinson’s subjects, they
examined the timing and rhythm disorders in people with
PD. In this study, the fingers of seven subjects with PD
and ten normal subjects tested. The results showed that
there was no evidence of increased variation in operation
at specific frequencies. The acceleration velocity
decreased to the maximum speed, which was seen only in
Parkinson’s subjects.’

In a study comparing balance in patients with stroke,
Parkinson’s, and multiple sclerosis (MS), patients with MS,
PD, and stroke (ST) concluded that potential disorders
were due to impaired balance control system. This study
evaluated the evaluation of pathologically specific balance
disorders as well as the different effects of MS, PD, and
ST on the ability to use sensory information to control
balance.’

Hacker et al'' investigated the effects of deep brain
stimulation in the development of a resting body in the
early stages of PD. The results showed that the probability
of infection of deep brain stimulation in the early stages of
PD might slow the break-of process.

Pasquini et al*? performed a clinical and neurological
study of tremor progression in the early stages of PD. They
stated that resting tremor is one of the main symptoms
of PD and the most common type of tremor in the early
stages of PD. However, kinetic and postural vibration can
affect approximately half of these patients and occur in

the absence of rest.

Due to the mentioned issues, the consequences
associated with the arm disorders, especially in the
service delivery service, are more important and therefore
important and necessary to accomplish this study.'*'?

Materials and Methods

The present study is an applied research field in terms of
subject and purpose. The study design was a comparison
of two groups of Parkinson’s patients in the first and
second stages of the disease. For this purpose, the
statistical population of this study included 20 patients as
the experimental group (10 patients in the first stage of PD
and ten patients in the second stage of PD) and ten healthy
individuals as the control group. These 30 people were
selected purposefully, after fully explaining the purpose
and method of research and obtaining the consent form
as a statistical sample, the electromyography machine
examined the electrical activity of the shoulder muscles
at the Payambar hospital. In order to select subjects, the
random sampling method used. Twenty subjects with PD
who were eligible selected as the subjects (Table 1).

After the initial selection of the subjects in a face-to-
face meeting, all subjects provided with written and
oral information about the research, goals, and duration
of the research. This information included a series of
basic knowledge about the topic of the research, type
of activities, familiarity with the tools, plan, timing of
the research, goals, and the extent of the potential risks.
Nutrition and dietary habits and smoking were asked to
make no changes. Subjects were advised not to change
their medication if they were taking anti-Parkinson
medication. Subjects voluntarily participated in the study
and could be discontinued without any restrictions.

The 8-channel electromyography Noraxon device
(Figure 1) has been used in this study.

This device used to record the electrical activity of the
shoulder girdle muscles that Include transmitter and
receiver units. The transmitter unit, coupled with the
amplifier unit next to each pair of electrodes, is capable of
transmitting waves by antenna wirelessly up to 30 m from
the transmitter unit. The distance from the center to the
center of the electrodes was 20 mm.

At first, the skin of the electrode site was removed from
the hair and then cleaned with alcohol and sanding to
reduce resistance. The pair of electrodes positioned along

Table 1. Statistical Description of the Subjects Properties in Terms of Central
Indices and Dispersion

@ journals.sbmu.ac.ir/Neuroscience

Indicator
Group
No. Age (y) Weight (kg) Height (cm)
Group 1 10 75+0.5 77+0.3 163+0.6
Group 2 10 77+0.4 75+0.4 162+0.5
Group 3 10 76+0.7 78+0.5 160+0.4
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Figure 1. Eight-Channel Electromyography Noraxon Device.

the muscle line. The electrodes and cables were fixed to
the skin to prevent disruption to the subject’s motion
and were bonded to prevent possible movement and
disruption. The center-to-center distance of the electrodes
was 2 cm, and the EMG recorder electrode aligned to the
SENIAM protocol. Since according to Murray et al, wrist
extensors and biceps are clinically destructive and also
have the most accessibility in surface electromyography,
the electrodes are positioned on the muscle ventricle and
along the muscle fibers."

First, Initial analyses were performed on the recorded
signals by Dialogue software. These analyzes included:
sorting the signals and measuring them (40 seconds for
each data record), calculating the average level of muscle
activity at the time of data recording by calculating the
square root of the second, 100-millisecond muscle activity
signal. Then the average activity level using the mean
muscle activity level in the data of maximum voluntary
contraction and the lowest activity level, using the formula,
normalized the level of muscle activity, meaning that the
level of muscle activity at the time of data recording, in
percent We expressed the most voluntary contraction of
the muscle.

Shapiro-Wilk test was used to determine the natural

Table 2. Shapiro-Wilk Test for the Muscles in Running Isometric Movement
in Parkinson’s Patients in the First and Second Stages of the Disease

Shapiro-Wilk Test

Level

Statistics df Meaningful Level
Group 1 0.914 28 0.073
Group 2 0.902 28 0.051
Control 0.900 28 0.052

distribution of data and used in the deductive statistics
section of variance analysis with repeated measurements.
Comparing the average variables using the ANOVA test
was done at a significant level of 5%. Excel was used to
draw statistics and statistical analysis for parametric
data of the ANOVA test and was used to compare and
draw more accurate conclusions of Tokay and LSD. The
significance level of <0.05 considered. All statistical
methods were carried out using SPSS version 21.

Results and Discussion

In this section, the hypotheses of the study were examined
based on the data obtained from the sample. In all cases,
ANOVA test was used to compare the mean between
groups, and for comparison and conclusion, we used
Tukey and LSD test.

Disadvantages 1

Null hypothesis: between the electromyography signals,
there is no significant difference in the muscles in the
hand movement of suffering in the first and second stages
of the disease.

Based on the results of the Shapiro-Wilk test presented
in Table 2, the data are normal.

The P value obtained in Table 3 of ANOVA with the
degree of freedom 28 at P <0.05 indicates that there is
a difference between is 1 and group 2 during isometric
movement of right anterior deltoid muscle during
isometric movement. There was a significant difference
in the level of right trapezius muscle activity when
performing isometric movement between group 1 and
group 2.

Second Hypothesis

Null hypothesis: between the electromyography signals,
there is no significant difference in the muscles in the
hand movement of suffering in the first and second stages
of the disease.

As can be seen in Table 4, the P value obtained from the
ANOVA with 28 degrees of freedom at P>0.05 indicates
that there is a significant difference between group 1
during isometric movement and intellectual activity.
Moreover, group 2 exists from the level of activity of the
right anterior deltoid muscle. There was also a significant

Table 3. ANOVA test results to compare shoulder belt muscle activity during isometric movement in patients with PD in the first and second stages of the

disease
95% ClI
Root mean square Mean SD df P value
Lower Bound Upper Bound
. . Group 1 0.09397 0.12 0.2900 -0.3579 28 0.001
t ant
d'g]t ,3” et Group 2 0.19339 035 0.1305 -0.5173 28 0.001
eltol
Control 0.05354 0.50 0.5546 -0.5223 28 0.001
. Group 1 0.05155 0.53 0.3355 -0.2465 28 0.001
Right upper
. Group 2 0.13556 0.22 0.1645 -0.4833 28 0.001
trapezoid
Control 0.04873 0.42. 0.1656 -0.4253 28 0.001
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Table 4. ANOVA test results are used to compare the level of the activity of the shoulder - belt muscles while doing isometric movement and intellectual activity

in suffering Parkinson’s patients in the first and second stages of the disease

Root mean 95% CI
Mean SD df P value
square Lower Bound Upper Bound
Rich . Group 1 0.04111 0.56 0.865 -0.656 28 0.001
t ant
d'glt ,Zn €T Group 2 0.09354 0.05 0.254 -0.465 28 0.001
ellol
Control 0.03165 0.22 0.366 -0.256 28 0.001
Group 1 0.04431 0. 05 0.236 -0.876 28 0.001
Right upper
. Group 2 0.18251 0.01 0.121 -0.663 28 0.001
trapezoid
Control 0.02365 0.98 0.356 -0.369 28 0.001

difference in the level of right trapezius muscle activity
between group 1 and group 2.

Based on the results obtained from the Shapiro-Wilk
test in Table 5, the data are normal.

Third Hypothesis
Null hypothesis: There was no significant difference
between electromyographic signals in resting muscles
in patients with PD in the first and second stages of the
disease.

According to the results obtained from the Shapiro -
Wilk test, the data are normal (Table 6).

The P value obtained from the ANOVA test presented in
Table 7 with the degree of freedom 28 at P > 0.05 indicates
that there is a significant difference in the level of right

Table 5. Shapiro-Wilk test for muscles to perform isometric movement and
intellectual activity in suffering Parkinson’s patients in the first and second
stages of the disease

Shapiro-Wilk Test

Level

Statistics df Meaningful Level
Group 1 0.924 28 0.053
Group 2 0.811 28 0.141
Control 0.556 28 0.351

Table 6. Shapiro-Wilk Test for Resting Muscles in Parkinson’s Patients in

anterior deltoid muscle activity during rest between
group 1 and group 2 during rest. There was a significant
difference in the level of right trapezius muscle activity
between group 1 and group 2.

Fourth Hypothesis

Null hypothesis: Hypothesis Zero: There is no significant
difference between electromyographic signals in resting
muscles during exercise and intellectual activity in
patients with PD in the first and second stages of the
disease.

Based on the results obtained from the Shapiro - Wilk
test presented in Table 8, the data are normal.

The P values obtained from the ANOVA test given in
Table 9 with the degrees of freedom at the level of P<0.05
indicates that there is a significant difference during rest
and performing an intellectual activity at the level of the
right anterior cruciate ligament.

It can also observe at the level of the right - the right
muscle between group 1 and group 2.

Conclusion
According to the results of the tests, there was a significant

Table 8. Shapiro-Wilk test for the muscles of hand while resting and doing
an intellectual activity in patients suffering Parkinson in the first and second

Stages | and Il stages of the disease
Shapiro-Wilk Test Shapiro-Wilk Test
Level Level — -
Statistics df Meaningful Level Statistics df Meaningful Level
Group 1 0.055 28 0.653 Group 1 0.066 28 0.887
Group 2 0.085 28 0.356 Group 2 0.052 28 0.802
Control 0.054 28 0.344 Control 0.010 28 0.795

Table 7. ANOVA test results in order to compare the activity level of the belt muscles during resting in Parkinson’s patients in the first and second stages of the

disease
Root 95% Cl
00t mean Mean SD df P value
square Lower Bound Upper Bound
Rioh ) Group 1 0.08821 0.56 0.5552 -0.2355 28 0.001
t ant
d'glt ,3” T Group 2 0.18552 0.10 0.6646 -0.3545 28 0.001
eltol
Control 0.06254 0.54 0.5656 -0.5589 28 0.001
Group 1 0.05999 0.55 0.4892 -0.2798 28 0.001
Right upper
trapezoid Group 2 0.19766 0.07 0.1986 -0.2245 28 0.001
Control 0.03896 0.11 0.1222 -0.4461 28 0.001
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Table 9. ANOVA test results in order to compare the activity level of the belt muscles during resting and doing an intellectual activity in suffering Parkinson’s

patients in the first and second stages of the disease.

R 95% CI
oot mean Mean SD df P value
square Lower Bound Upper Bound
ol ) Group 1 0.07121 0.45 0.6431 -0.7863 28 0.001
t ant
d'g]t ,3” €MOT Group 2 0.2001 0.11 0.5454 -0.8500 28 0.001
eltoi
Control 0.06722 0.28 0.2125 -0.5863 28 0.001
Group 1 0.06654 0.14 0.6581 -0.7110 28 0.001
Right upper
. Group 2 0.1955 0.05 0.8643 -0.6822 28 0.001
trapezoid
Control 0.03896 0.11 0.1222 -0.4461 28 0.001

difference in the level of the electrical activity of the
anterior deltoid muscle as well as the right trapezius
muscle during isometric movement between group 1 and
group 2.

Also, it can be noted that there is a significant difference
in the level of the electrical activity of the right anterior
deltoid muscle and the upper trapezius muscle during
isometric movement and a mental activity between group
1 and group 2.

There was also a significant difference in the level of

the electrical activity of the right trapezius muscle and the
right anterior deltoid muscle during isometric movement
and a mental activity between group 1 and group 2.
There was a significant difference in the level of the
electrical activity of the right trapezius muscle during rest
between group 1 and group 2.
There was a significant difference in the level of the
electrical activity of the right anterior deltoid muscle
during rest and exercise of intellectual activity between
group 1 and group 2.

There was a significant difference in the level of the
electrical activity of the right trapezius muscle between
rest and group 2 during rest and exercise of brain activity.
Based on the results obtained in this study, we conclude
that there is a significant difference between shoulder
girth muscle activity and exercise in the shoulder girdle
muscle groups. Also, by studying parametric studies, it can
conclude that the selected patients have carcinogenesis in
comparison to people with poorer functional abilities.
Taking care of the place and making the patients and their
families aware of it can become a burden on the patient.
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