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ABSTRACT

The Coronavirus disease 2019 (COVID-19) pandemic has created widespread and
¢ long-lasting impacts on human health. Infection induces harm and damage to various systems, includ-
Received: 27 Jul 2021 ing the respiratory, digestive, kidney, and central nervous systems. Hence, considering its effects on the
Accepted: 14 Sep 2021 : central nervous system (CNS) and nervous disorders and the fact that the CNS can impact balance and
: “position sense”, the objective of this study was to compare static balance, dynamic balance, and knee
joint position sense among women (with COVID-19 and healthy subjects).
[VETEEE In this study, 15 women infected with COVID-19 (age: 47.73+3.44 years, height: 162.53+4.17
cm, mass: 70.3324.67 kg, and body mass index (BMI): 26.63+1.62 kg/m?) and 15 healthy women
(age:47.5343.27 years, height: 161.13+4.56 cm, and mass: 67.6614.25 kg, and BMI: 26.11+2.10 kg/m?)
were analyzed. Sharpendromberg and time up and go tests were utilized to respectively evaluate static
and dynamic balance as well as knee joint position sense. The data were recorded by angular reconstruc-
tion and via a digital camera. Balance and sense of status tests were performed for both groups, and
ultimately, the results were evaluated utilizing an independent t-test.
ST The findings revealed a significant difference between static and dynamic balance among the
two groups of women (with COVID-19 & healthy) (P<0.05). Moreover, there was a significant difference
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Keywords: between knee joint position sense (P<0.05), where the COVID group had 2.64 degrees more reconstruc-
Static Balance, Dy- : tion error than the healthy group.
namic Balance, Posi- The static, dynamic balance, and knee joint position sense of the COVID group decreased,
tion Sense, COVID-19 :  which can lead to an increase in the contingency of dropping/falling among these individuals.
Extended Abstract demic called Coronavirus disease 2019 (COVID-19), un-
precedented in modern medicine. The World Health Organi-
1. Introduction zation declared COVID-19 as a global pandemic on January
30, 2020. It is the sixth cause of public health emergencies
he Severe acute respiratory syndrome coro- worldwide. The effects of this virus on human health are
navirus 2 (SARS-CoV-2) first emerged in widespread and long-lasting. The infection causes damage
Wuhan, China, in 2019, causing a new pan- to various systems, including the respiratory, digestive, kid-
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ney, and central nervous systems. COVID-19 may therefore
induce complications, such as headache, consciousness dis-
order, angiitis, delirium, seizures, electroencephalography
changes, meningitis, encephalitis or inflammation of the
brain, myelitis, acute encephalopathy, neurogenic respira-
tory failure, myoclonus, stroke, silent hypoxia, lesion of
regular obsessions, malignant neuroleptic syndrome, etc. It
should be noted that the SARS-COV-2 can directly bring
about these complications or exacerbate the existing situa-
tion. Also, in a range of studies, complications, such as fa-
tigue, visual impairment, hearing and vestibular disorders,
and dizziness have been reported in people with COVID-19.
Considering the effects of COVID-19 on the central nervous
system (CNS) and neurological disorders caused by the vi-
rus, and the effect of the CNS on balance and sense of status,
the aim of this study was to compare static balance, dynamic
balance, and knee joint position sense between women with
COVID-19 and healthy female subjects. Since balance and
position sense are essential in daily activities and optimal
life, as well as reducing the risks and harms of the disease
complications, early diagnosis of these complications is
very significant. It is also likely that the SARS-COV-2 (CO-
VID-19) has a significant effect on balance and knee joint
position sense in middle-aged women.

2. Materials & Methodology

In this study, the statistical sample consisted of 15
women infected with COVID-19 (age: 47.7343.44 years,
height: 162.53+4.17 cm, mass: 70.33+4.67 kg, and body
mass index (BMI): 26.63+1.62 kg/m?) with symptoms of
respiratory distress, such as the early onset of shortness
of breath and chest pain with dizziness, fatigue and those
with gastrointestinal symptoms admitted/discharged from
the hospital and 15 healthy women (age: 47.53+£3.27
years, height: 161.13+4.56 cm, mass: 67.66+4.25 kg, and
BMI: 26.1142.10 kg/m?) with no COVID-19 symptoms.
Sharpendromberg and time up and go tests were used to
assess static and dynamic balance, respectively, and knee
joint position sense was recorded by angular reconstruc-
tion and a digital camera. The tests related to balance and
joint position sense were performed on both groups and
ultimately, the findings were evaluated utilizing an inde-
pendent t-test. It should be noted that before performing
the test, the subjects were explained how to measure the
tests and they were also requested to complete a written
consent for participating in the study.

3. Results

The findings of this study indicated a significant differ-
ence in the static and dynamic balance between the two
groups (P<0.05). Additionally, there was a significant dif-
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ference in knee joint position sense (P<0.05). COVID-19
patients had 2.64 degrees more repositioning errors than
healthy individuals.

Chart 1: Static & Dynamic Balance in women with
and without COVID-19 of in healthy and COVID-19 ()
Women

Chart 2: Knee repositioning error (45 Degrees) in wom-
en with and without COVID-19

4. Conclusion

Considering the novelty of the COVID-19, no such re-
search has been conducted on comparing the static and
dynamic balance and sense of position in healthy indi-
viduals as well as those infected with COVID-19, and to
the best of our knowledge, this is the first research on this
topic in Iran.

Timely identification of the primary mechanisms of
each disease and its complications is the first and best step
toward resolving the complication. Considering that the
static and dynamic balance and knee joint position sense
of people with Coronavirus (COVID-19) decreases and
the imbalance and position sense affect many of the activ-
ities of the individual and to have a desirable life, balance
is required; thus, it is important to have a timely diagno-
sis of the balance in people infected with COVID-19 and
healthy people and reduce the costs of treatment and also
prevent dangerous consequences after hospital discharge,
such as falls by providing rehabilitation exercises to im-
prove balance and proprioception for these people. There-
fore, in addition to breathing exercises, it is recommended
to use rehabilitation exercises to improve balance.
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9. Angiotensin

10. Encephalitis

11. Acute Disseminated Encephalo Myelitis (ADEM)
12. Neuroleptic Malignant Syndrome (NMS)
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3. Angiotensin-Converting Enzyme (ACE2)
4. Kinesin and Dynein

5. Myelin

6. Axon

7. Autonomic Nervous

8. Cytokine
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14. Sharpened Romberg (SR)
15. Timed Up and Go (TUG)
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