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Abstract:
Background:
It is well established that a wide range of psychological disorders are influenced by the way people live, with lifestyle-related factors playing a
substantial role. During the past decade, the effects of major disasters on mental health have drawn a lot of attention.

Aim:

In this review, we compare clinical studies reporting a link between COVID-19 and other pandemics and mental health. Importantly, we also shed
light on Tau protein and neurotransmitters as neurobiological factors that might explain this link.

Methods:

Athorough PubMed search was done to gather and summarize published data on the COVID-19 pandemic’s effect on mental health. Additionally,
these studies were compared to previous research published on PubMed, triggering other pandemic and epidemic impacts on mental health.
Results:

The COVID-19 epidemic has had the biggest impact on raising awareness about mental health. Moreover, the past century has seen an increase in
the frequency of disease outbreaks like MERS-CoV, Ebola, and Influenza, which all had an impact on mental health. However, the exact role of
these epidemics on mental health and brain functions is poorly understood.

Conclusion:

Future research on the underlying pathways may yield essential information for the treatment and prevention of prospective mental diseases in light
of the ongoing decline in mental health during the past 10 years.
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1. INTRODUCTION

mental disorders [3]. Hence, modern clinical psychiatry now
places a strong emphasis on preventing mental illnesses. The

1.1. Mental Health: Then and Now indicated prevention of mental diseases lowers subthreshold

Different systems, cultures, or therapeutic practices have
different ideas about what constitutes mental and social health
[1]. According to World Health Organization, mental health is
a condition of well-being in which a person is aware of their
own potential, able to deal with everyday stressors, capable of
productive and fruitful employment, and able to give back to
their community [2]. According to this concept, having a
healthy mental state requires more than just the absence of
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symptoms in those who are at risk, which will ultimately result
in a reduction in the prevalence and incidence of mental
disorders [4]. However, these prevention strategies are
insufficient because they typically do not aim to reach the
entire population [5]. Moreover, the focus on medical disease
has dominated that of clinical psychiatry for the past several
decades [6]. For this reason, research efforts in the mental
health area have been irregular and inconsistent [7].
Nevertheless, following the rapid increase in mental health
issues and especially after COVID-19 pandemic, this topic is
witnessing a revival and reconsideration.
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1.2. Mental Health: The Player-makers

Numerous psychological conditions are known to be
caused or affected by how people live, with related lifestyle
variables having a significant role in this. For instance, many
epidemiological studies have revealed that lifestyle elements,
including nutrition, exercise, mental activity, and stress have a
big impact on how long people can live with a healthy
mentality [8]. These factors can have either a negative or a
positive effect.

For instance, Obesity, which has been increasing
dramatically over the past 70 years [9], has contributed to an
increase in metabolic diseases like type 2 diabetes, which has
been linked to psychiatric disorders like depression [10].

The body of studies supporting the improvement and
prevention of psychiatric diseases through altering certain
lifestyle factors is steadily expanding [11]. For example,
smoking has been proven to significantly increase the risk of
morbidity and mortality through the emergence of numerous
cancers and other illnesses. This, in turn, have a detrimental
effect on mental health [12]. A study reported that smokers
experienced higher drop-out rates, greater mental discomfort,
and worse quality of life from the start to a six-month follow-
up period as compared to non-smokers [13].

Another study showed that exercise plays a positive major
role on mental health in particular mood states such as anxiety,
depression, and stress through different body mechanisms [14].
For example, it was reported that exercise improved mental
health and reduced the need of care in schizophrenic patients
[15].

Although social connections typically play a positive
function on an individual’s mental health, their protectiveness
differs between groups and sexes. Men and women seem to
receive different kinds of social support from social networks
[16]. Yet, given the evolving complexity of human
interactions, it is oversimplified to assume that everyone,
regardless of age, gender, educational attainment, social status,
and cultural background, will benefit from increased social
networking, especially online [17].

1.3. Mental Health: Disasters Aftermath

The consequences of significant disasters on mental health
have received a lot of attention. There is a sizable and quickly
expanding body of research on the effects of disasters on
affected populations' mental health. PTSD (Post-Traumatic
Stress Disorder) is typically reported to be the most prevalent
disorder in populations exposed to disasters and has historically
been the disorder associated with catastrophes that have been
studied the most [18]. Following exposure to trauma,
psychiatric comorbidity with PTSD is quite common,
especially major depressive disorder and substance abuse [19].
This agrees with most disaster research that has shown major
depression as the second most common post-disaster disorder
[20]. Moreover, alcohol and drug use have been found to
increase following disasters, according to research on the topic
[21]. For additional post-disaster psychiatric diseases such as
generalized anxiety disorder, panic disorder, and adjustment
disorder, relatively fewer studies have provided prevalence
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data. In these studies, the prevalence rates of these diseases are
typically much lower than those for PTSD and major
depression [22]. COVID-19 (Corona Virus Disease-19), being
a health “disaster” or crisis, would also trigger the curiosity to
research its impact on mental health. Not only this, but it would
also prompt an interest in relating biological factors to mental
health.

1.3.1. Aim

In this review, we discuss the impact of the COVID-19
pandemic compared to other previous pandemics and shed light
on the Tau protein and neurotransmitters as neurobiological
factors that play a role in mental health.

2. METHODOLOGY

A thorough PubMed search was done to gather and
summarize published data on the COVID-19 pandemic’s effect
on mental health. Additionally, these studies were compared to
previous research published on PubMed on other pandemic and
epidemic impacts on mental health.

3. RESULTS

3.1. COVID-19: Quarantine and Mental Health

The contagious illness COVID-19 is brought on by the
SARS-CoV-2 virus. The COVID-19 outbreak was accomp-
anied by a drop in positive emotions and life content among the
general public, as well as an immediate rise in negative
emotions, including anxiety and depression [23]. For instance,
according to a study conducted in Wuhan, 20% of Wuhan
students who were required to stay at home reported
experiencing anxiety and depression [24]. The long-term
psychiatric effects of COVID-19 are probably similar to those
seen during the SARS (Severe Acute Respiratory System)
outbreak (which started in February 2003 and lasted for six
months), so that after physical recovery, 50% and 20% of
survivors continued to show signs of anxiety and depression,
respectively, and people who were given antiviral and
corticosteroid medications also showed strong memory
problems [25]. Additionally, it appeared that the psychological
discomfort in quarantine settings, like social distancing or
isolation, was adversely related to the advised health behaviors
to reduce the chance of infection [26].

According to a recent analysis of the effects of quarantine
and similar preventive measures on mental health, people who
have experienced physical isolation are much more likely to
experience depression, anxiety disorders, mood disorders, sleep
disorders, panic attacks, posttraumatic stress symptoms,
stigmatization, low self-esteem, and a lack of self-control [27].

A study conducted by Wang and his colleagues showed
that a moderate to severe mental health concern, such as signs
of depression, anxiety, insomnia, or acute stress, was reported
by 29.2% of the 56,679 participants from 34 Chinese provinces
[28].

Another quick examination revealed that widespread
posttraumatic stress symptoms, disorientation, and anger might
have been brought on by stressors such as extended quarantine,
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fear of infection, annoyance, boredom, insufficient supplies,
poor information, financial loss, and stigma [29].

3.2. COVID-19: Previous Diseases and Mental Health

Another issue with regard to global health is how
COVID-19 psychologically affects people who test positive
[30]. Patients with previous diseases or those with poor access
to healthcare are more likely to experience psychological stress
during this epidemic [31]. Additionally, prior to the pandemic,
some individuals and populations may have experienced a
number of mental health issues [32], which could make them
more vulnerable to negative mental health outcomes after
receiving a COVID-19 diagnosis. There is even more research
indicating that COVID-19 patients may experience depression,
anxiety disorders, psychological distress, and suicidal behavior
[33], which calls for a thorough study of the mental health
epidemiology during this pandemic. A study revealed that
changes in distress caused by COVID-19 were explained by
changes in the severity of the coronavirus symptoms; distress
was more prominent in individuals whose symptoms were
more severe and took longer to go away [34]. Moreover,
according to the research conducted by Xie and his colleagues,
those who survive the acute stage of COVID-19 are more
likely to experience a variety of incident mental health
conditions [35]. Combating mental health issues among
COVID-19 survivors needs to be a top concern. Not to mention
the increased suicide rates, which must also be taken into
account [36]. Suicide rates appear to be linked to the effects of
the lockdown-related economic slowdown, such as
unemployment and fear of infection, especially in low-income
nations [37].

3.3. COVID-19: Front Liners and Mental Health

It is also worth mentioning that COVID-19 may also have
an impact on the healthcare personnel’s mental health and
general wellness, particularly those who serve as frontline
providers [38]. An increase in working hours for many
healthcare workers that are needed to address the increasing
demand for critical care as COVID-19 cases have an impact on
the capacities of health systems around the world. These
factors were shown to increase the risk of anxiety, sadness,
burnout, and insomnia [39]. In an Italian study of oncology
specialists, the majority of whom were doctors, 69.2% of the
participants reported deteriorating mood, 92% reported
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concerns about the virus, and 59.5% revealed anxiety over
postponing cancer patients' therapies [40]. Moreover,
depression symptoms considerably rose during the pandemic
compared to pre-pandemic levels, according to a study that
looked at doctors in China prior to COVID-19 (2018-2019) and
during the pandemic (2019-2020) [41]. Not to mention, in
Saudi Arabia, during COVID-19, 56.9% of physicians reported
feeling isolated [42].

4. OTHER HEALTH CRISIS AND MENTAL HEALTH;
PANDEMICS AND EPIDEMICS

Population growth, the world's growing interconnection,
microbiological adaptation and change, economic develop-
ment, changes in land use, and climate change have all
contributed to a rise in the frequency of disease outbreaks
during the past century. Hence, COVID-19 is not the only
pandemic, but it is one of the many that also had a great impact
on the population’s mental health. For instance, during the
MERS-CoV epidemic, compared to individuals who had not
been exposed, nurses who had been exposed to confirmed or
suspected MERS cases showed a higher level of stress [43]. In
addition, higher degrees of anxiety were reported by non-
physicians about the possibility of spreading MERS-CoV to
their family [44].

This case was not different during the Ebola epidemic, as
healthcare workers (HCWs) in all three of the impacted
countries, as well as Ebola survivors in Guinea and Sierra
Leone, have all been shown to be in very high levels of distress
[45]. Moreover, after a year of the Ebola response, PTSD and
anxiety-depression symptoms were widespread, and those who
had Ebola-related experiences could require psychosocial care
[46].

This is also the case during influenza epidemics, where, in
contrast to bipolar disorder, case-control research reported that
people who were exposed to an influenza epidemic during the
second trimester of fetal development are more likely to
acquire unipolar affective disorders, which supports the neuro-
developmental concept of the affective disorder [47]. This
means that the epidemic had only depressive episodes without
any manic ones, which were shown to be linked to
neurodevelopment. Yet, compared to employees working in
low-risk environments, those in high-risk workplaces were
more stressed and exhausted during the HIN1 epidemic [48].

Table 1. Epidemics and Pandemics: Studies on their effects in different targeted populations.

Pandemic Year of [Type of Mental |Affected People Results

(P)/Epidemic(E) Study |Disorder

MERS-CoV (E) 2017 Stress Nurses “When compared to individuals who had not been exposed, the
nurses that had been exposed to confirmed or suspected MERS cases
showed a higher level of stress.”

MERS-CoV (E) 2019 Anxiety Non-physicians “Higher degrees of anxiety were reported by non-physicians about the
possibility of spreading MERS-CoV to their family.”

Ebola (E) 2017 Distress Health Care Workers “Healthcare workers (HCWs) in all three of the impacted countries,
as well as Ebola survivors in Guinea and Sierra Leone, have all been
shown to be in very high levels of distress.”

Ebola (E) 2018 PTSD Population in affected  |“After a year of the Ebola response, PTSD and anxiety-depression

Anxiety countries symptoms were widespread, and those who had Ebola-related
Depression experiences may require psychosocial care.”




4 Clinical Practice & Epidemiology in Mental Health, 2023, Volume 19

Barakat et al.

(Table 1) contd.....
Pandemic Year of |Type of Mental |Affected People Results
(P)/Epidemic(E) Study |Disorder
Influenza (E) 1997 Unipolar affective |Exposed population “The people who were exposed to an influenza epidemic during the
disorders second trimester of their fetal development are more likely to acquire
unipolar affective disorders, which supports the neuro-developmental
concept of affective disorder.”
Influenza (HIN1) (E) |2012 Stress High-risk workplaces  |“High-risk workplaces had more stressed and exhausted personnel
during the HIN1 epidemic.”
SARS (P) 2005 PTSD SARS patients “SARS patients typically experienced post-traumatic stress disorder
(PTSD) while recovering.”
SARS (P) 2006 Psychological SARS survivors “41-65% of SARS survivors had persisting psychological
symptoms symptoms.”
SARS (P) 2007 PTSD SARS patients who were|“SARS patients who were healthcare workers are at an elevated risk
healthcare workers of PTSD (40.7%).”
SARS (P) 2006 Distress Health professionals “Health professionals who treated SARS patients but were not
who treated SARS infected continued to experience significant psychological distress”
patients

On the other hand, SARS patients typically experience
post-traumatic stress disorder (PTSD) while recovering, with
one study finding that the lowest blood oxygen saturation
(Sa02) level during hospitalization was the most important
predictor for intrusion and avoidance symptoms [49]. It is also
significant to highlight that, although earlier investigations
were not intended to make a psychiatric disease diagnosis, they
revealed that 41-65% of SARS survivors had persisting
psychological symptoms [50]. The finding that SARS patients
who were healthcare workers are at an elevated risk of PTSD
(40.7%) is also in line with a prior study's findings [51], as well
as the discovery that health professionals who treated SARS
patients but were not infected continued to experience
significant psychological distress [52] (Table 1).

5. NEUROLOGICAL MECHANISM: TAU HYPERPHO-
SPHORYLATION

Although a large number of studies have investigated the
role of epidemics on mental health, the neurological
mechanisms underlying this relationship are still poorly
understood. Tau is a microtubule-associated protein (MAP)
expressed in neurons. Its function is to regulate the normal
operation of the cytoskeletal network in terms of microtubule
assembly [53]. Importantly, the most prevalent form of
dementia is Alzheimer's Disease (AD), a chronic
neurodegenerative condition [54]. Two key characteristics of
AD include the extracellular buildup of amyloid-beta (AB)
peptides as amyloid plaques and the formation of intraneuronal
neurofibrillary tangles (NFTs) from hyperphosphorylated or
abnormally phosphorylated Tau protein [55]. The presence of
NFTs is a characteristic of a group of degenerative diseases
known as Tauopathies [56].

In addition to its contribution to AD, Tau was shown to
play a role in mental health disorders. For example, in one
imaging study, it was reported that depression was twice as
likely to be present in participants with elevated Tau. Similarly,
participants  with increased Tau who were taking
antidepressants had a higher likelihood of experiencing
depression [57]. Moreover, in another study, increased Tau
binding on PET was found to be significantly linked with
cognitive impairment in the PTSD (Post Traumatic Stress
Disorder) population [58].

Interestingly, postmortem studies also reported a link
between Tau hyperphosphorylation and mental health. For
example, a recent study reported the presence of hyper-
phosphorylated Tau in the postmortem brains of bipolar
patients [59] at the Thr231 site, which is known to be important
in microtubule assembly and stabilization [60]. Therefore, this
will affect major cellular mechanisms such as axonal transport
and neuronal differentiation [61]. Moreover, it was reported
that patients with schizophrenia had considerably lower blood
total Tau and phosphorylated Tau levels in comparison to
healthy controls [62]. Further studies are needed in this
context, as Tau peripheral levels could be different from those
in the brain.

It is important to mention that some studies focused on
metals’ role in neurodegeneration. Four metal ions (Al, Zn, Fe,
and Cu) may have diverse effects on the development of
amyloid aggregates [63]. For instance, amyloid protein
precursors are copper-binding proteins [64]. Metal ions may
impact the aggregation of amyloid beta (Af) monomers from
random coil AR monomers to beta-sheet monomers, resulting
in the production of mature fibrils that eventually settle as
senile plaques [65].

6. NEUROLOGICAL MECHANISMS: NEUROTRAN-
SMITTERS UNBALANCE

The onset and progression of depression and anxiety were
tightly correlated with the central nervous system's
neurotransmitter alterations [66]. Through meta-analysis,
Romeo and his associates demonstrated that patients with
major depressive disorder (MDD) have lower GABA
expression levels in their brains and peripheral tissue [67].
Moreover, numerous neuropsychiatric conditions were linked
to dopamine and its receptor abnormalities, which also
contributed to the development of depression [68]. Also,
depression and serotonin levels in the brain were proven to be
intimately connected [69]. There are reports from a study
conducted by Hermann and his team supporting
norepinephrine's involvement in dementia due to the loss of
noradrenergic neurons in Locus Coeruleus (LC) [70], and it has
also been discovered by Mathews and his colleagues that
variations in this neurotransmitter's typical function are linked
to AD [71]. Moreover, in the CNS, astrocytes are the primary
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sites of viral infection, according to a new post-mortem
analysis, and cells infected with SARS-CoV-2 show noticeable
metabolic alterations [72]. However, the restoration of the glial
physiological state, whether by the astrocytes or even the
microglial cells, may not take place in some individuals. This,
in turn, compromises glial function and ultimately leads to
homeostatic failure, which underlies a specific set of
neuropsychiatric symptoms associated with COVID-19 [73].

CONCLUSION

In conclusion, several clinical studies have found a link
between mental health disorders and pandemics or epidemics,
such as COVID-19, ebola, and influenza. Although the link is
still poorly understood, studies converge to indicate that Tau
hyperphosphorylation and neurotransmitter imbalance might
represent possible neurological mechanisms. In light of the
continuous decline in mental health over the last decade, future
focus on the underlying mechanisms may provide invaluable
information for the treatment and prevention of potential
mental disorders.
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