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ABSTRACT

There is evidence that coronavirus 2019 (COVID-19) has significant direct and indirect effects on the brain, including
neuronal degeneration and disturbed consciousness. Thus, it is important to examine the neural implications of the
novel virus to address long term issues regarding brain functioning and mental health. This review first focuses on
how COVID-19 might, and previous coronaviruses do directly infiltrate the brain. Next, we discuss how COVID-19
indirectly affects the mental health of nurses and the public resulting from work pressures and paranoia over contract-
ing the virus. Finally, we describe the variable response to the pandemic related to cultural factors, the impact of
leadership style to the pandemic response, and the effects of COVID-19 on people with lower socioeconomic status.

History

Coronaviruses in the past have infiltrated parts of the nervous system and are now being compared to the current
COVID-19 pandemic caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

SARS-CoV

Severe acute respiratory syndrome started in Asia and spread throughout the world in 2003. It causes neurological
injury such as polyneuropathy, encephalitis, and aortic ischemic stroke (Tsai et al., 2005). Autopsies performed on
severe acute respiratory syndrome (SARS) victims revealed signs of cerebral edema and meningeal vasodilation in
most cases of SARS, as well as infiltration of monocytes and lymphocytes in the vessel wall, ischemic changes of
neurons, and demyelination of nerve fibers. SARS-CoV virus particles and genome sequences were also seen in the
brain (Gu et al., 2005, Zhang et al., 2003).

MERS-CoV

Middle East respiratory syndrome spread in 2012 and was localized to the Arabian Peninsula. It originated from bats
and was mostly transferred to humans through infected camels. Middle East respiratory syndrome (MERS-CoV) is
potentially neuroinvasive, as a study identified that 25.7% of patients developed confusion and that 8.6% of patients
had seizures (Saad et al., 2014). Additionally, % of patients showed neurological symptoms. Some of these included
a disturbance of consciousness, paralysis that may be attributed to Guillain-Barre syndrome, and ischemic stroke (Kim
et al., 2017). Interestingly, these neurological complications occurred 2-3 weeks after respiratory symptoms such as
fever and cough. (Kim et al., 2017).
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SARS-CoV-2

SARS-CoV-2 shares approximately 79.5% genetic similarity with SARS-CoV and about 50% similarity with MERS-
CoV (Wu et al., 2020, Lu et al., 2020, Wang et al., 2020). Clinical data revealed symptoms similar to intracranial
infections such as headache, epilepsy, and disturbed consciousness. Additionally, anosmia and dysgeusia was found
in COVID-19 patients (Chiu et al., 2020, Giacomelli et al., 2020, Cho et al., 2020, Hopkins et al., 2020). Unlike
MERS-CoV, some patients developed COVID-19 related symptoms such as fever only after neurologic symptoms
(Mao et al., 2020). In fact, researchers were able to use genome sequencing to confirm the presence of SARS-CoV-2
in cerebrospinal fluid, further demonstrating that the virus can infiltrate the nervous system (Xiang et al., 2020).

Paths

COVID-19 and previous coronaviruses have been able to infiltrate the brain through multiple pathways:

Olfactory Bulb

The organization of olfactory nerves and the olfactory bulb in the nasal cavity and forebrain creates a channel between
the nasal epithelium and the central nervous system (CNS). As a result, coronaviruses (CoV) can enter the brain in the
early stages of infection. CoV can then spread through the brain and cerebrospinal fluid in a span of 7 days and cause
inflammation and demyelination. (Wu et al., 2020). Additionally, a study examining a patient’s olfactory bulb volumes
taken three years before COVID-19 induced anosmia found significant decreases in size (49.5 mm”3 and 47.46 mm”"3
to 29.96 mm”3 and 35.51 mm"3, respectively). There was an observed correlation between olfactory bulb volume
loss and the duration of olfactory loss, and it was hypothesized that anosmia and dysgeusia in CoV may be caused by
olfactory epithelial support cells such as the sustentacular cells and Bowman’s gland cells (Chiu et al., 2020). How-
ever, it is important to note that the patient olfactory formal assessment (Chiu et al., 2020, Chung et al., 2018). How-
ever, there is no literature testing the correlation between olfactory bulb atrophy and olfaction in COVID-19 patients.

Inflammatory Response

CoV infections are persistent and are able to infect macrophages, microglia, and astrocytes in the CNS. Neurotropic
viruses can activate glial cells to induce a pro-inflammatory state, such as interleukin (IL)-6, an important part of the
cytokine storm. IL is linked to the severity of COVID-19 symptoms (Li et al., 2004, Wan et al., 2020). Experiments
revealed that primary glial cells cultured in vitro released large quantities of inflammatory factors like IL-6, IL-12,
IL-15, and TNF-a (tumor necrosis factor-alpha) after infection from CoV (Bohmwald et al., 2018). These activated
immune cells in the brain caused chronic inflammation and brain damage.

Hematogenous Route (Bloodstream)

Coronaviruses can also travel through the bloodstream, where it infects the endothelial cells of the blood-brain-barrier
(BBB) or takes control of peripheral blood cells (mostly monocytes/macrophages), which are infected in the early
stages in the airways. CoVs can infiltrate the brain through the release of inflammatory mediators that cause meningeal
inflammation and damage to the BBB (Tohidpour et al., 2017). A study used transmission electron microscopy and
found SARS-CoV2 in frontal lobe tissue, suggesting that the virus most likely enters the brain through the hematog-
enous route (Paniz-Monodolfi et al., 2020).
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Lymphatic Route

SARS-CoV can directly invade hilar lymph nodes and mesenteric root lymph nodes both in humans and civets, espe-
cially in the lungs and intestine (Li et al., 2020). While the brain was previously believed to not have any lymphatic
vessels, later findings demonstrated that lymphatic drainage exists in the brain (Louveau et al., 2015). This glymphatic
pathway contains olfactory/cervical lymphatic vessels, which could allow the virus to directly infiltrate the brain
(Bostanciklioglu et al., 2020).

Symptoms
Neural

COVID-19, especially in severe forms, causes neurological symptoms such as impaired consciousness, skeletal mus-
cle injury, and acute cerebrovascular disease, according to a study performed in China (Kwong et al., 2020). Research-
ers suggested a potential involvement of the central nervous system (CNS) and peripheral nervous system (PNS);
other possible PNS symptoms included hypogeusia (loss of or reduction in taste) and hyposmia (loss of or reduction
in smell and odor detection). 13% of patients with COVID-19 later had acute cerebrovascular disease - including
ischaemic stroke, cerebral venous sinus thrombosis, and cerebral hemorrhage (Lahiri et al., 2020).

Of patients in a study done in France who had acute respiratory distress syndrome, 84% experienced neuro-
logical symptoms. There was evidence of encephalopathy corticospinal tract dysfunction, agitation, and delirium. A
small group of patients was also scanned with magnetic resonance imaging (MRI) and perfusion brain imaging, which
demonstrated leptomeningeal enhancement and bilateral frontotemporal hypoperfusion. Two patients also showed
evidence for a small acute ischaemic stroke (Kwong et al., 2020). These trials demonstrate a shared prevalence of
stroke as a result of infection in addition to a wide variety of other detrimental impacts on the brain and spinal cord.

Psychological

It was correspondingly identified that the environment surrounding patients with COVID can trigger multiple psycho-
logical responses, including anxiety, suicidal ideation, agitation, suspiciousness, auditory hallucinations, and de-
creased sleep.

Testing from a case study in New York showed elevated levels of C-reactive protein (CRP) in patients with
increased psychotic symptoms. CRP is a known marker of inflammatory response, and its presence was postulated to
trigger schizophreniform psychosis (Ferrando et al., 2020). The increased number of cytokines caused by the cytokine
storm, especially proinflammatory ones such as IL-6, can induce inflammation that causes neuropsychiatric symp-
toms. Neuroinflammation is known to be a factor in a large number of neurological and psychiatric diseases. It has
been connected to early stages of Alzheimer’s, Parkinson’s, and multiple sclerosis (MS), as well as changes in hypo-
thalamic pituitary adrenal (HPA) axis regulation and neurotransmitter metabolism. The structural changes occurring
due to neuroinflammation can lead to other potential cognitive and behavioral deficits. However, the inflammatory
reaction itself is not the only source that can cause psychosis. The increased use of corticosteroids to treat the inflam-
matory reactions has also been linked to psychosis, meaning both the response and its solution have the potential to
cause harmful effects to the patient. Although the amount of data on COVID-19 is limited due to the recent nature of
the virus, scientists have analyzed past coronaviruses such as SARS Cov-1 to help predict the possible long-term
neurological effects. These past diseases have been known to have effects such as anxiety, depression, suicidal idea-
tion, mania, and hallucinosis. As more people are infected with COVID-19, it is imperative to assess these patients in
order to rule out untreated long-term psychiatric effects. The population with the greatest risk of adverse effects from
the inflammation is the elderly. Neurodegenerative age-related diseases can be sped up by the inflammatory
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environment, so extra care should be taken with controlling the inflammation in older populations of patients. Alt-
hough the effects on children and adolescents is not immediately evident, there is still the potential for long-term
effects due to synaptic pruning during their brains’ growth stages (Serrano-Castro et al., 2020).

From the psychological perspective, a cross-sectional survey done in China revealed that COVID-19 also
had a severe impact on the patient’s mental health. In an anonymous online survey using a technique where respond-
ents recruited additional subjects, or the “snowball sampling strategy”, researchers collected their data from 1210
patients in China in early 2020. (Wang et al., 2020).

The survey revealed that 53.8% of respondents saw the psychological impact of the outbreak as moderate or
severe, 16.5% reported moderate to severe depressive symptoms, 28.8% reported moderate to severe anxiety symp-
toms, and 8.1% reported moderate to severe stress levels (Wang et al., 2020). Most respondents spent 20-24 h per day
at home, were worried about close ones contracting COVID-19, and were satisfied with the available health infor-
mation (Wang et al., 2020). Female gender, student status, symptoms such as dizziness, and poor self-rated health
status were strongly associated with a greater psychological impact of the outbreak, including higher levels of stress,
anxiety, and depression (Wang et al., 2020).

COVID-19’s Indirect Effects on Healthcare Workers and the General Population

Impacts of Isolation and Paranoia on the General Population

There are significant merits of social distancing concerning the spread of COVID-19, but this can contribute to feelings
of isolation, loneliness, stress, and fear—all of which can be triggers that contribute to the worsening of mental illness
(Mclntyre, 2020). Among those diagnosed with generalized anxiety disorder, many may fear catching or dying from
COVID-19, which increases anxiety levels. Obsessive compulsive disorder (OCD) is an anxiety disorder that occurs
when a person gets stuck in a recurring cycle of obsessions and compulsions. For those diagnosed with OCD, specif-
ically those whose obsessions and compulsions revolve around cleanliness and germs, a global pandemic may exac-
erbate symptoms. Similar to anxiety, for those with depression, fear and isolation can be very dangerous. Without
outside consultation, people may develop a sense of hopelessness or maybe paralyzed by fear, leading them to neglect
both their health and wellbeing. There are many other existing mental illnesses that are, although not connected with
the virus, continue to affect the mental health and the lives of those who have it. Thus, the heightened fear and anxiety,
trauma, and stress due to the threat of the pandemic have severe consequences on mental health.

The Impacts of Loneliness

Social distancing is one of the many ways that is being suggested to help diminish the exponential growth of hospi-
talized Coronavirus patients. It is recommended for everyone to stay inside of their homes unless it is necessary to go
out. The impact of quarantine has also increased the number of people feeling lonelier during self-isolation. The
stresses caused by the contrasting social environment of isolation that both the youth and adults do not experience in
their normal day at school or in public spaces, respectively, have made a great impact on the number of prescriptions
filled per week. For instance, antidepressant, anti-anxiety, and anti-insomnia medications increased 21% between
February 16 and March 15 (Cigna, 2020). In fact, the sales of these medications peaked the week of March 15, which
was when COVID-19 was announced a pandemic (Cigna, 2020). Though the restrictions on gathering within some
states have been lifted for a while, the United States’ cases of Coronavirus have increased, affecting the population’s
overall mental health.

Changes in Sleep Patterns among the General Population

While one might imagine that the inability to go to school and engage in other outdoor activities has positively in-
creased the amount of sleep individuals are able to get, COVID-19 has actually shown to create adverse effects on
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sleeping habits of those participating in the lockdown. Although many indeed get far more hours of sleep than usual,
that is not always beneficial. This causes a huge disturbance in regular sleep cycles and results in more lethargic
feelings throughout the day, and the stress of doing work outside of a normal routine and a lack of physical movement
can further damage one’s sleep quality.

A sleep study conducted in Austria, Germany, and Switzerland testing people’s sleep quality before and after
the COVID-19 lockdown revealed that overall sleep quality and duration slightly decreased as a result of the virus,
and mental health seemed to be negatively affected as well (Blume et al., 2020). This is harmful to the general popu-
lation, as sleep is essential to proper physical and mental health. Sleep deprivation has been shown to negatively
impact a part of the brain known as the hippocampus, which is imperative for learning and memory. After not getting
a sufficient amount of sleep, individuals are more likely to have a difficult time remembering and retaining infor-
mation. Lack of sleep also impairs functioning of the amygdala, a part of the brain responsible for processing emotions.
Sleep is also important for physical growth and other bodily processes, making sleep deprivation detrimental for those
already suffering physical illnesses and conditions (e.g., coronavirus).

It is important to recognize the importance of sleep and its benefits to individuals, while also emphasizing
the effects COVID-19 has on it. During the lockdown, people must take special care in getting the proper amount of
sleep, as well as decreasing stress, pressure, and anything else that could impair one’s sleep quality.

Moreover, the current COVID-19 pandemic is causing increased rates of stress and anxiety. In regards to the
general public, the fear of spreading the virus carries consequences. Risks of contracting the virus and worries over
passing it on to high-risk loved ones were recorded to build up, especially in essential workers (Tsamakis et al., 2020).
With an increase in stress and anxiety, observing an increase in insomnia and other illnesses related seems inevitable.

In addition to health stressors, we are troubled by social and financial stressors (Devanathan, 2020). Whether
it is about the health aspect of our current crisis or financial, social, or economic state of our world due to the pandemic,
we are inevitably affected by global events that alter our ability to sleep at night. The resulting lack of sleep that many
are experiencing results in a weakened immune system and a higher risk of contracting the virus or more difficulty
overcoming the virus.

Paranoia

Furthermore, studies have shown that patients who were tested positive for COVID-19 could undergo mental anxiety
even without the presence of observable symptoms (Ferrando et al., 2020). In a case report observed by the Abbott
Laboratories in Chicago, a 30-year-old male without any respiratory or gastrointestinal symptoms of COVID-19 was
brought to ED for his altered mental condition. Though he was not observed to have any outward symptoms of the
virus, he tested positive for COVID-19 (Ferrando et al., 2020).

In another case report, a 34-year-old female reported a similar set of symptoms as the previously identified
case, where she suffered anxiety and hallucination of a “fire burning up inside.” While she had a history of a significant
panic disorder, she also did not show any respiratory or gastrointestinal symptoms, anosmia, or ageusia. Nevertheless,
she also tested positive for COVID-19 in the ED (Ferrando et al., 2020).

In both cases, the patients never showed any COVID-19 related respiratory or gastrointestinal symptoms.
Yet both patients expressed their experience of auditory hallucinations and anxiety/stress, which were not COVID-19
related concerns. The fact that their stress did not originate from preoccupation towards COVID-19 and the increased
inflammation markers in CRP indicates a virus-associated inflammatory trigger. Such newly reported cases of psy-
chosis imply that the psychological symptoms expressed in both cases may have been derived from the extreme stress
towards the recent virus pandemic, especially when both patients were mentally vulnerable. It is also worthy to note
that these patients experienced abrupt delirium and sudden-onset psychosis (Ferrando et al., 2020).

Social and Cultural Impacts on Reaction to Social Guidelines

Another important aspect of the pandemic is the observation of the universal as well as unique psychologies encom-
passed by different people that influence how they react to the pandemic in terms of threat and social guidelines.
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Most people are influenced by social contexts and perception of fear and threat in similar matters. For in-
stance, a meta-analysis revealed that people are less likely to change behavior when they feel that they are not capable
of dealing with the threat (Strunk et al., 2005). However, it is also known that negative framing of the pandemic
sensitizes people to neglected risk for themselves or others (Bavel et al., 2020). Additionally, many people experience
optimism bias, in which they have a false sense of comfort of bad things falling upon themselves. Thus, due to the
large influence of social contexts in an individual’s reaction to a large threat like the pandemic, social measures can
play a large role in fostering unity and control. For instance, coordinated efforts among individuals, communities, and
governments promote feelings of cooperation and shared values, which are vital in such turbulent times (Bavel et al.,
2020). However, leaders must be careful to share positive reinforcement and to emphasize notions that they are work-
ing for the overall greater good of the community, as threats often lead to distrust and adverse reactions to the sug-
gested guidelines (Bavel et al., 2020). Additionally, people are likely to follow the choices made by trusted individuals
and thus wide community efforts are essential in promoting healthy habits in order to adhere to the appropriate social
guidelines (Bavel et al., 2020). In fact, influential figures such as leaders and celebrities act as role models that can
motivate people to act with kindness and selflessness (Schnall et al., 2011, Yang et al., 2018). As people tend to
underestimate healthy behaviors while overestimating unhealthy behaviors, positive habits must be promoted through
accurate information and social measures such as appropriate behavior in local communities (Bavel et al., 2020).
Political polarization also presents problems in the forms of “Attitudinal polarization,” which consists of taking ex-
treme positions on issues, and “Affective Polarization,” which consists of individuals distrusting and strongly oppos-
ing the conflicting views of the other parties (Westwood et al., 2018, Iyengar et al., 2019). As a result, the community
is often broken up, which has been proven to be detrimental in promoting wide, communal efforts enforcing healthy
social behaviors. People are also likely to seek and be influenced by biased, potentially inaccurate representations of
the situation. Furthermore, people are psychologically influenced to attach large causes to large events, further devel-
oping conspiracy theories that may proliferate inaccurate information (Leman et al., 2007). In order to combat this,
politicians must be able to take bipartisan stances towards the appropriate measures, and accurate information needs
to be distributed.

However, in addition to these universal effects on psychology, there are distinct cultural trends that differen-
tiate how people react to crises like the COVID-19 pandemic. For instance, western cultures (North America and
Europe) tend to emphasize values of independence, as opposed to a greater emphasis on the overall communal good
over personal desires in Asian countries (Kitayama et al., 2018). Additionally, western cultures often incorporate
greater instances of physical intimacy that may present habits prone to spread of the virus (Kraus et al., 2019).

Socioeconomic Impacts of Pandemic on Child Neural Development

The unprecedented times of the COVID-19 pandemic have also incited severe effects on the economy. In fact, the
global extreme poverty rate is expected to increase from 8.23% in 2019 to 8.82% under a baseline scenario (The World
Bank, 2020) or 9.18% under a downside scenario, which encapsulates the first global extreme poverty since 1998 and
undermining progress made since 2017. Besides, millions of families are facing unemployment and closed businesses,
leading to financial insecurities. Thus, it is important to recognize the potential long-term psychological and neural
effects on affected children, as they are in the prime, sensitive age of development.

Children who grow up in poverty often live in adverse environments consisting of racial discrimination,
violence, housing instability, and harsh parenting as a result of harsh discipline since some parents underwent poverty,
are mentally unstable, or do not have resources to seek help. This disrupts emotional, cognitive, behavioral, and phys-
ical health and development, particularly in the areas of the brain related to emotion regulation and cognition. Addi-
tionally, these adverse effects may lead to severe conditions such as heart disease, substance abuse, and depression
(Braveman, 2009, Shonkoff et al., 2012). However, these effects can be offset by stable, safe, and supportive home
environments by reinforcing qualities of routine and predictability and trust in relationships. Unfortunately, some
parents raising their children in these conditions were born in poverty themselves and may suffer from traumas and
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unconfidence in their ability to provide an ideal environment for development. Though there are multiple resources
for child behavioral health screening and a great amount of research on the effectiveness of parent-focused methods
of combating adverse developmental environments, interests in implementing parenting programs in primary care and
educating primary care providers about parenting strategies are a more novel area of growth (Francis et al., 2018). It
is even more important during these times to implement screening methods for parent and child behavior and to pro-
liferate healthy parenting strategies.

Impacts of Pressures on Health Care Workers

The prevalence of COVID-19’s detrimental effects can be observed beyond the direct impact of the disease on the
patient, specifically when considering the toll it takes on the mental wellbeing of healthcare professionals on the
frontlines of the pandemic. Healthcare workers in Greece specifically have reported an increased sense of anxiety,
uncertainty, vulnerability, and overall distress in the past with the SARS outbreak (Tsamakis et al., 2020). These
feelings are very likely to also be present in the COVID-19 pandemic, with healthcare workers facing challenges
similar to those in previous major outbreaks, such as a considerable increase in patients. In fact, these feelings are
most likely heightened since COVID-19 has presented to be a larger outbreak than SARS, meaning that healthcare
workers are dealing with an increased number of patients and thus, greater risks of being infected. Other difficulties
that were exacerbated by the COVID-19 pandemic include a high-pressure atmosphere. Some factors contributing to
this strained environment result from the public criticism, lack of sufficient resources, necessary speed and urgency
in decision making and treatment coupled with potential adverse effects, and danger associated with increased expo-
sure to the virus, among others (Tsamakis et al., 2020). Increased dangers of infection and harsh work conditions
foster a source of potentially unbearable stress. All of these extra stressors pile on top of an already demanding career,
feelings of helplessness, and uncooperative patients (Tsamakis et al., 2020).

However, one aspect to note is that in some cases, these barriers have not altered the frontline medical work-
ers’ motivation to continue their necessary service, similar to their dedication demonstrated in past pandemics. In fact,
there has been an observed increase in levels of commitment and resilience in treating patients among the workers in
the Greece National Health Service (Tsamakis et al., 2020).

Nevertheless, the physical and mental strain created by the conditions of working such taxing shifts with
extensive protective equipment and few breaks has negative psychological consequences. According to a study per-
formed in China, anxiety, depression, and stress disorders were frequent among these healthcare workers due to a
feeling of loss of control and general uncertainty (Tsamakis et al., 2020). Similarly, an online nationwide survey
performed with over 2,000 participants over the age of 16 from China analyzed factors contributing to mental health
issues, including but not limited to anxiety and depression (Zhang et al., 2020). Assessed using the Patient Health
Questionnaire - 4, the Symptom Checklist - 90 - revised, and similar scales, the study approximately indicated a higher
prevalence in rates of insomnia (38.4% vs. 30.5%]1), anxiety (13.0% vs. 8.5%), depression (12.2% vs. 9.5%), somati-
zation (1.6% vs. 0.4%), and obsessive-compulsive symptoms (5.3% vs. 2.2%). Among the medical workers, a few
variables encompassed in the analysis were gender, location, risk of COVID-19 contact, and medical history, all of
which presented risk factors for developing mental health issues. Additionally, a study observing healthcare profes-
sionals in a hospital coping with COVID-19 in China revealed a high rate of anxiety and stress disorders among
frontline medical staff, especially among nurses (Huan et al., 2020).

Overall, the augmentation of risk factors and prevalence rates suggests a risk of allostatic overload and other
destructive psychological effects on healthcare workers, highlighting the necessity of workplace practices to minimize
these burdens. The increase in these mental health disorders suggests that a lack of prevention, a long-term workload,
a high risk of exposure to patients with COVID-19, and the shortage of medical protective equipment are all stress
factors that have been contributing to the deteriorating mental health of healthcare professionals. With an increase in
education and knowledge regarding treatment of COVID-19, the psychological effects on frontline workers may be
reduced. Moreover, proper procedures addressing mental health concerns among these workers must be enacted. To
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combat COVID-19’s detrimental impact on healthcare workers’ psychosocial wellbeing, it has been recommended
that healthcare workers should be provided with sufficient medical equipment, adequate working conditions, rest, and
recovery programs. Additionally, story sharing among healthcare workers was highlighted as being an important as-
pect of recovery, as it can serve to reinforce positive outcomes and traits in workers (Zhang et al., 2020).

Conclusion

The virus presents observable neurological effects, causing problems ranging from dizziness, headaches, nausea, and
vomiting to brain tissue edema and partial neuronal degeneration. COVID-19 can directly attack the nervous system
entering through methods such as through the olfactory bulbs and through an inflammatory response. There is thus a
need to develop a variety of treatments accounting for these multiple sources and the variety of symptoms that may
emerge. COVID-19 has also seen a rise in new-onset psychiatric conditions such as hallucinations and delusions,
which have been tied to the presence of the inflammatory protein CRP. This raises questions about the long-term
psychological impacts of the virus and the connections between the routes of entry and symptoms.

Additionally, COVID-19 has indirectly impacted mental wellbeing in the public through social distancing,
leading to a dramatic increase in feelings of isolation, loneliness, stress, and fear, which may trigger serious conditions
such as depression. Families of patients and healthcare workers further experience significant levels of anxiety and
depression due to work overload and fear about the spread of the virus. The general population should make sure to
stay in touch with family and friends to combat loneliness, and hospitals should adopt measures for psychological
support and interventions to protect healthcare workers. These measures could be in the form of more balanced work
schedules and in the form of greater incentives. Furthermore, there is a need for more widespread mental health ser-
vices for the general population.The virus is also expected to cause an increase in poverty around the world, which
would further contribute to long term psychological effects on children exposed to racial discrimination, violence,
housing instability, and harsh parenting. These can disrupt emotional, cognitive, behavioral, and physical health and
development in children, highlighting a need for services that can monitor and provide counseling in these situations,
such as the parent-focused interventions and primary care initiatives mentioned.

However, the psychological impact differs based on factors such as cultural values and leadership. Though
there are universal influences, such as the panic-inducing use of negative framing, differing values on social respon-
sibility and organized, strong leadership change how the public responds. This showcases the importance of unity and
hope fostered by leadership and highlights unique barriers that certain countries, such as those that engage in more
physical contact, may need to account for.

Since this virus is fairly new and very little is known about it and its future effects, more research needs to
be done to fully understand its neural and psychological effects. In addition to exploring neural and psychological
symptoms of the virus, there is a need to monitor the long-term effects of the virus, whether it be directly in patients
or indirectly in health care workers and the general population.
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