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Abstract

Attention, memory and visual motor skills gets affected in covid 19 patients. Brain gym exercise and dual task training
improving visual motor skills while Brain gym exercises and dual task training both are equally effective in improving
attention and memory in covid19 patients.

Objectives: To study the effectiveness of the brain gym exercise verses dual task training on cognitive functions — Attention,
Memory and Visual motor skills in post COVID19 patients.

Methodology: In this study total 64 subjects, both male and female with mean age of 36.61 Group A and 37.37 Group B were
selected using random sampling method and were allocated into two groups using odd and even method. In group A subjects
received treatment according to brain gym exercise protocol along with conventional exercises and in Group B subjects
received treatment according to dual task training protocol along with conventional exercises. Pre and post treatment attention,
memory and visual motor skills was assessed using Mini-Mental State Examination MMSE, mini cog test and TMT
respectively.

Results: The comparison of pre and post MMSE, mini cog scale, and trail making test scores between group A and group B
showed varying results. While there was no significant difference in attention improvement between the two groups, both
treatments were effective in improving attention in COVID-19 patients. Memory improvement also showed no significant
difference, indicating that both treatments were equally effective in enhancing memory. However, a significant difference was
observed in visual motor skills improvement, with group A showing better results compared to group B. Overall, both brain
gym exercise and dual task training were found to be beneficial in enhancing cognitive function in COVID-19 patients.
Conclusion: Brain gym exercise is more effective than dual task training in improving visual motor skills in covid19 patients
at the end of 4 weeks of protocol while Brain gym exercises and dual task training both are equally effective in improving
attention and memory.
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Introduction Coronaviruses, use sensory and motor neuronal pathways to
COVID-19 virus caused the entire world to come to stand enter the Cntral nervous system. Example is neuronal
still. This deadly virus emerged in Wuhan, Hubei Province, pathway of the olfactory nerve. This is mediated by the
China and within no time it spread to the entire world. This organization of olfactory nerves and the olfactory bulb in
virus caused Severe Acute Respiratory Syndrome (SARS) the nasal cavity and forebrain. The virus thus can reach the
making patient oxygen bound in ICU’s on invasive and non- brain and CSF, which causes inflammation and a
invasive ventilator for long period of time. demyelinating actions. If the infection is set, then the virus
The Coronavirus Disease 2019(COVID-19) pandemic may reach the whole brain and CSF in less than 7 to 8 days.
caused by the SARS-CoV-2 virus has affected more than Altered olfaction and gustatory problems (anosmia,
hundred million people and led to more than 2 million hyposmia, and ageusia) have been reported in 50% of
deaths worldwide. COVID-19 patient implicating the possibility of central
SARS-CoV-2 is a novel virus and its pathophysiological nervous system infection through the olfactory neuronal
mechanism on various physiological systems is not to be pathway.

fully understood. Mechanism of covid19 on the nervous system: Direct
Coronaviruses primarily affect upper respiratory tracts, but infection injury the genetic material and protein of various
they have been detected both in the brain and cerebrospinal viruse can be detected in nervous system tissue sample like
fluids of infected patients. There are several mechanisms cerebrospinal fluid or brain. This is suggesting that viruse
through which coronaviruses can damage the nervous can directly invade the nervous system and affects the
system. These may include direct infection injury, virus nerves.

entering in the blood circulation pathway, neuronal

pathway, hypoxic injury, immune injury, and via binding to Immune injury: Nervous system damage caused by viral
the angiotensin- converting enzyme2 (ACE2). infection can be mediated by the immune system. The
The neurotropic capacities of coronavirus allow them to pathology of severe viral infections is related to the
evade the immune response of the host and achieve latency. development of a systemic inflammatory response
This makes them a potent factor to cause acute and late syndrome. Systemic inflammatory response syndrome could
neurological effects. Although early indication shows that it be abnormally initiated in severe pneumonia caused by
is still a potential source for causing short and long-term covid19 infection.

neuropsychiatric and cognitive complications.
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Sahil Kohli et al stated that the traditionally risk factors for
stroke are uncontrolled blood pressure, diabetes, smoking,
high cholesterol, sedentary lifestyle, atrial fibrillation, etc.,
The patients suffering from these risk factors are more likely
to suffer from strokes but studies have shown that the
covid19 related strokes can happen to any one without any
risk factors. As per the literature, viruses like Influenza and
Herpes have been linked with heart attacks and brain stroke
However, the occurrence of stroke is more common in
Corona infection.

ACE2 enzyme is widely present in various organs including
oro-nasal, respiratory, cardiovascular, cerebrovascular, and
immune systems. Coronaviruses directly bind to ACE-2
receptors in respiratory epithelial cells because cytokine
storm, which causes widespread inflammation in patients
with covidl9, leading to multiple organ damage and
immune- mediated encephalopathy manifesting as delirium
and convulsions. It has also been proposed that the spike
protein of SARS-CoV-2 can bind to ACE2 receptors in
capillaries, breaking the blood-brain barrier and allowing
the virus to enter the brain directly.

Neurons have a high density of ACE-2 and high binding to
coronaviruses if they cross the blood-brain barrier. SARS-
CoV-2 can lie latent in the neurons of patient who are
recover from acute effects of covid19, increasing the risk of
long-term consequences by causing demyelination and
neurodegeneration. Early indications show that the cognitive
domains of attention, and memory and visual motor skill
appear to be affected by COVID-19. Doctors in a large
Chicago medical Centre found that more than 41% of
patients with COVID showed neurologic manifestations at
the outset, and more than 31% of those had impaired
cognition.

Brain Gym exercise: Brain Gym is an academic
kinesiological program that is promoted and applied with a
consistent learning purpose and is invented by Paul and Gail
Dennison, in the 1970s. Brain Gym an activity includes of
26 basic motions, which are believed to improve perception
and stimulates brain hemisphere by neural re-modeling to
facilitate whole brain learning. The neural mechanism and
white matter connectivity of the brain is influence by the
intervention of the exercise.

According to Brain Gym literature, the abstract framework
on which brain activity is conceptualized is generally
simplified and defined along dimensions: laterality,
attention and cantering.

The synchronization between the brain’s right and left
hemispheres, which is considered important for reading,
writing, hearing, communicating and being able to walk and
think. Focusing, the ability to process information in the
brain, which is connected to perception and lack in attention
or hyperactivity. The final section, centering, the top and
bottom brain parts organized as necessary to combine
rational thought with emaotion.

A healthy and sharp mind is the origin mantra of a fruitful
and happy life. A series of artless exercises can boost the
brain function in a better way which makes individual, think
sharper, smarter and more assertive. These exercises are
recognized as brain gym exercises. 5 It comprises of some
really relaxed body movements, which helps to
communicate the two hemispheres of the brain while
making them work in synchronization. Brain gym exercise
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is intended to remap or generate neural pathways through
positive self-talk, exercise, repetition, and stimulation.
Cognition is a big problem when trying to acquire a new
skill or override an old pattern with a novel skill so prior to
training breathing relaxation exercises that are suggested.
These exercises are really simple and can be done by people
of all age groups.

Mostly children and young adults actively perform brain
gym exercises. But now, even adults and aged people too
practice these exercises. There are various profits associated
with brain gym exercises. The major benefits associated
with brain gym exercises are as follows: it makes patient
learn anything faster & more easily, be more focused &
organized, overcome learning difficulties, reach new levels
of excellence and start & finish projects with affluence.
Brain gym exercises stimulate brain function to be more
effective and facilitate blood flow and oxygen to the brain.
It is a series of simple movements that are fun to improve
learning skills using the whole brain (improve breathing,
stamina, release tension and reduce fatigue). The reason
behind brain exercise is to prevent cognitive decline brain
(improve lack of attention and lack of concentration).

The brain gym exercises reactivate the neural connections
between the body and the brain so as to facilitate the flow of
electromagnetic energy throughout the body. This
movement supports electrical and chemical changes that
take place on all mental and physical events.

According to its founders, the regular performance of Brain
Gym results in stimulation and integration of different parts
of the brain, especially the corpus callosum, which, in the
long term, makes communication between the two
hemispheres faster and in a more integrated form for high
level reasoning.

On other hand many activities of daily life involve the
simultaneous performance of multiple 6 tasks concurrently
challenging motor and cognitive functions. The ability to
perform multiple tasks common in daily living such as
walking while engaged in a concurrent mental task (e.g.,
walking and talking) becomes impaired in cognitive decline.
Dual tasking is the ability to perform two or more tasks at
the same time. Many of us perform dual tasks throughout
the day without realizing it. For example include walking
while talking on the phone, cooking dinner while listening
to a podcast, or driving a car while following directions to
our destination.

Performing two tasks at one time often leads to a reduction
in performance. This is known as the dual task cost - or the
difference between single task and dual task performance.
However, in physical therapy, we can train one’s ability to
dual task in order to reduce dual task cost while improving
overall function. In this study we will discuss the role of
dual task training and how it can be used to improve
cognitive performance.

Dual-task intervention in comparison to single stimulation is
unclear, but in healthy older adults the simultaneous
conduction of a mental and a physical task (dual-task) seems
to be particularly efficient to increase cognitive function in
particular if mentally challenging activities are
simultaneously performed with multimodal physical
exercises.

According to past studies, dual task training appear to
provide more consistent cognitive or motor function benefits
in older adults, when compared to the other exercise
interventions. There are different types of dual task training:
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for example, dual task training with two motor assignments
like strength training and balance training exercised
simultaneously (called motor-motor dual task training) and
motor-cognitive dual task training, having cognitive task
associated with resistance training (called motor- cognitive
dual task training). Dual-task training (DTT), such as the
combination of cognitive training and motor training have
shown improvement in memory, balance.

Researchers frequently adopt the dual task (DT) technique
(i.e., simultaneous performance of 7 two tasks) to explore
multitasking ability as well as the effects of different
training. Significant decrements cognitive performance is
observed in older adults when cognitive tasks are performed
while walking.

Material and methods

Study design: Comparative study

Study setting: Physiotherapy OPD and clinics in and
around city.

Study population: Recovered Covid19 patients

Sample size: 64 Sample size

Sampling technique: Simple Random sampling

Allocation method for selection of sample: 1:1 allocation
by Odd and even number.

Method of selection of study subjects

A. Inclusion criteria

Age 20 to 50 years

Both male and female

Patients recovered from COVID19

CT severity score 9 -25 (moderate to severe)

Patient with mild (20-25) and moderate (10-20) score of

MMSE don sit to stand with or w/o support 12

Positive for cognitive impairment score of Mini-Cog

Test 13

7. Patients with trail A (>78 secs) for trail B (>273 secs)
score of TMT Scoring of at least 30/56 on BBS 14

akrwNE

o

8. Participants who willing to participate in this study.

B. Exclusion criteria

1. Patients with active infections

2. Any severe mobility problems

3. Other neurological conditions like stroke, Parkinson's

disease etc.
4. Any musculoskeletal and orthopedic conditions

C. Withdrawal criteria

1. Subject’s participation in this project is completely
voluntary.

2. Subject may withdraw from the project for any reason
(or no reason at all), at any time, without penalty of any
sort, or loss of benefit to which he/she would otherwise
be entitled.

3. The individuals which miss more than 4 sessions will
be included as dropouts.

4. Subjects will be informed and explained about the right
to Withdrawal of Participation while obtaining consent.
The data collected on the participant to the point of
withdrawal remains a part of the study database

Conclusion

Brain gym exercise is more effective than dual task training
in improving visual motor skills in covid19 patients at the
end of 4 weeks of protocol while Brain gym exercises and
dual task training both are equally effective in improving
attention and memory.
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