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Coronavirus may have a negative impact not only on physical, but also on mental wellbeing. Despite the differ-
ent approaches of countries to stop the spread of the virus and different infection rates, the dynamically de-
veloping pandemic has already affected the entire world. The consequences of the coronavirus for our mental
health can be divided into those related to strategies for the prevention of infection, like isolation, quarantine,
limitation of social contacts, and remote work, and those related to the direct impact of infection on our ner-
vous system. This review aims to highlight the global effects of the Coronavirus Disease 2019 (COVID-19) pan-
demic on public mental health following social restrictions, to identify how infection with severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) may have direct neurophysiological effects and to compare the
impact on public mental health between the USA, Australia, and Poland with Taiwan and Thailand.
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Background

At the beginning of 2020, when the Coronavirus Disease 2019
(COVID-19) pandemic broke out worldwide, we were unaware
of the potentially serious implications of the coronavirus on
global mental health. We now know that severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) infection may have
negative effects not only on physical, but also mental wellbe-
ing [1]. These psychiatric and psychological consequences can
be divided into those related to the prevention of infection,
like isolation, quarantine, limitation of social contacts, or re-
mote work, and those related to the direct impact of infection
on the nervous system [1]. Therefore, this review aims to high-
light the global effects of the COVID-19 pandemic on public
mental health following social restrictions, to identify how in-
fection with SARS-CoV-2 may have direct neurophysiological
effects, and to compare the impact on public mental health
in the USA, Australia, and Poland with Taiwan and Thailand.

Psychological and Psychiatric Consequences
of Prevention Strategies

To stop the spread of the virus, authorities worldwide under-
took drastic preventive measures that have affected the ev-
eryday life of their citizens to a greater or lesser degree. These
measures have included the recommendation of social dis-
tancing, variably introduced and enforced curfews, quaran-
tines, and isolation of affected individuals. Some nonessential
stores and facilities, like gyms or theaters, were closed. Such
actions affected many sectors of the overall economy. Many
people had to switch to remote work. School and universities
began on-line classes. Many aspects of our lives moved to
the internet. Although lockdown has been partially successful
in slowing the spread of the COVID-19 pandemic, its mental
health consequences are significant. Economic stress, social
isolation, and decreased access to medical help and commu-
nity support are significant risk factors leading to a variety of
psychological problems.

Several studies have been carried out to investigate the im-
pact of quarantine and isolation on mental health. Brooks et
alindicated that quarantine can be accompanied by stress as-
sociated with the duration of the quarantine, fear of infection,
frustration, boredom, inadequate supplies, and inadequate in-
formation. These stressors can induce acute stress disorders,
anxiety, irritability, poor concentration, indecisiveness, deterio-
rating work performance, post-traumatic stress symptoms, psy-
chological distress, depressive symptoms, and insomnia [2]. The
prevalence of depression during COVID-19 quarantine ranged
from 16.5% [3] up to 37% [4] and the prevalence of anxiety
from 12.9% [5] up to 35% [6,7]. Lei et al showed that there is
a significant difference in depression and anxiety prevalence
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between individuals affected and those unaffected by quar-
antine (22.4% and 12.9% compared to 11.9% and 6.7%, re-
spectively) [5]. Other studies have shown that subjects who
were in COVID-19 quarantine were more likely to experience
adverse mental health effects in comparison to those who
were not quarantined [8,9]. However, the affected groups are
heterogenous.

Wang et al revealed that frontline workers and individuals
with previously-existing mental or physical issues, those in-
fected or at risk of infection, and people with financial prob-
lems were more vulnerable to psychological stress in quar-
antine. Accepting the quarantine, taking part in usual work,
and understanding information concerning the outbreak are
the factors which act protectively and result in fewer mental
problems [10]. Gualano et al also emphasize the role of pre-
disposing and protective factors. Younger people had a great-
er likelihood of experiencing mood or anxiety disorders during
quarantine [7]. A stable work situation and being in a relation-
ship also reduced overall risk [7]. Women may be more likely
to report mood or sleeping problems [11-14], although data
are inconsistent [3,4,6].

The media have played a major role in the development of
mental health-related problems during the pandemic. Media
often use alarming messages that can increase the level of
anxiety in the population. This in turn contributes to poten-
tial stigmatization of individuals and groups affected by the
infection [15-18]. Youth who spend a lot of time on-line, have
a strong need for social contacts with their peers, are more
sensitive to stigma, and are in a less stable financial situations
are particularly vulnerable to developing psychological stress
reactions associated with the pandemic [19,20]. As previous-
ly mentioned, people with pre-existing mental disorders are
more prone to developing COVID-19-related psychiatric prob-
lems. However, the question arises of whether psychiatric pa-
tients are more susceptible to SARS-CoV-2 infection?

The Evidence That Poor Mental Health
Increases Susceptibility to Infection with
SARS-CoV-2

Jeon et al concluded that psychiatric patients in general are
not more likely to develop COVID-19. However, individuals
with a schizophrenic disorder may be at higher risk of devel-
oping COVID-19 disease. Moreover, higher mortality due to
infection with SARS-CoV-2 virus has been suggested in psy-
chiatric patients [21]. There are several physical health risk
factors for COVID-19, and many of these, such as diabetes,
are more prevalent in people with psychiatric conditions than
in the general population [22]. Taquet et al have shown that
patients who were diagnosed with a psychiatric disorder in
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the year before the COVID-19 outbreak had a 65% increased
risk of SARS-CoV-2 infection [22]. Indeed, mental illness per
se may be a risk factor for COVID-19, regardless of the catego-
ry of psychiatric diagnosis [22]. This finding is in line with the
study conducted by Wang et al, who assessed the impact of
a psychiatric diagnosis within the previous year on the risk of
SARS-CoV-2 infection and related mortality [14]. Patients who
have been recently diagnosed with mental health problems
were at significant risk of COVID-19 and that was especially
true for those with depression and schizophrenia. Women and
African Americans had higher odds of SARS-CoV-2 infection.
Elderly people had a lower risk than those aged 18-65 years,
with the exception of people with schizophrenia. The mor-
tality rate in this group is also higher than in those unaffect-
ed by mental illness (8.5% versus 4.7%) [14]. However, there
are inconsistent data on the link between mental illness and
the risk of developing COVID-19 [23]. Nevertheless, clinicians
need to be aware that certain factors related to mental dis-
orders may contribute to greater risk of developing COVID-19
disease. Patients with serious mental illness may have health
literacy barriers and might encounter problems understand-
ing and complying with health security measures, coping with
stress related to social isolation, and recognizing and commu-
nicating symptoms or their health needs [24].

The Neuropsychiatric Effects of SARS-CoV-2
Infection

There are several neurobiological consequences of SARS-CoV-2
infection. In the first 2 weeks to 3 months after the diagnosis
of COVID-19 was made, psychiatric disorders were diagnosed
for the first time in 5-8% of patients [22]. This suggests that
the risk of developing a psychiatric disorder for COVID-19 sur-
vivors almost doubles (5-8% versus 2.5-3.4% in comparison
cohorts) [22]. However, these numbers may be an underesti-
mate. Access to healthcare services during a pandemic is more
difficult. Many people may be undiagnosed or simply not seek
help from a specialist [22].

Coronavirus infection is primarily associated with anxiety, de-
pression, trauma-related disorders, and insomnia. The mech-
anism linking the emergence of these disorders to COVID-19
is still unknown. Undoubtedly, psychological factors and stress
play an important role. Attention should also be paid to the in-
fluence of infection on the central nervous system (CNS), par-
ticularly immune mechanisms (Figure 1).

Mao et al reported that 40 out of 88 hospitalized patients in
Wuhan, China with severe coronavirus diseases (COVID-19)
had neurological manifestations [25]. SARS-CoV-2 can pene-
trate the CNS from peripheral nerves via synapses, through the
olfactory bulb, and through the systemic circulation, directly
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Figure 1. Scheme of possible linking mechanisms between
mental disorders and Coronavirus disease 2019
(COVID-19).

causing neuroinflammation [1,26-28]. Coronavirus can also af-
fect the CNS indirectly by an increased cytokine release [1]. In
a group of patients with CNS-related symptoms, lymphocyte
counts were significantly lower [25,29,30]. The presence of
the “cytokine storm” in severe cases of COVID-19 emphasizes
the significance of immunological mechanisms in the patho-
physiology of this disease [31,32]. Mindful of the inflamma-
tion theory of depression [33,34], elevated pro-inflammatory
cytokines might be a nexus in the shared pathology of these
diseases. Fetal and early childhood exposure to viral infections
enhances the risk of developing psychiatric disorders [35,36].
Severance et al observed elevated levels of antibodies against
4 coronavirus strains in patients who had experienced psychot-
ic episodes, suggesting a possible correlation between SARS-
CoV-2 infections and psychosis [37]. Other potential mecha-
nisms of neuropsychiatric manifestations in COVID-19 may
involve gut microbial translocation and thus dysregulation of
the gut-brain barrier [38,39].

The Global Effects of the COVID-19 Pandemic
on Public Mental Health From SARS-CoV-2
Infection and Social Isolation

COVID-19 is a heterogeneous disease. Currently, more conta-
gious mutations of the coronavirus are emerging, including
B.1.1.7, first identified in the United Kingdom, and B.1.351,
which was identified in South Africa. The course of infection
can vary from asymptomatic to very severe. We do not yet
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know all the risk factors for the severity of the disease. There
are countries that have dealt very well with the pandemic and
countries where the epidemiological situation is poorly con-
trolled. The restrictions in different parts of the globe are dif-
ferent. Access to vaccines also varies from country to country.
Psychiatry experts from different parts of the globe comment-
ed on the situation in their countries.

The Effects of the COVID-19 Pandemic on
Public Mental Health in the USA

The pandemic has profoundly affected nearly all aspects of life
in the United States. The country continues to record the high-
est rates of new cases and deaths than any other country. This
is in large part due the politicization of the pandemic with the
intentional spread of misinformation by the government lead-
ership and interference with the expeditious and universal im-
plementation of mitigating strategies that had been deployed
successfully in many other countries. These measures have
proven effective and have effectively arrested the pandemic
in many countries. Presently, the rapid pace of vaccination is
beginning to show a beneficial effect on containing transmis-
sion and reducing the number of new cases and daily deaths.
Mandatory wearing of face shields (masks) in public places,
social distancing, restrictions in occupancy at restaurants and
shopping areas, quarantining, and contact tracing, which are
all measures that have been proven effective in most coun-
tries that have deployed them universally and consistently, are
practiced in most but not all locations in the United States.
With 3 proven safe and efficacious vaccines presently available
in the United States and strong and mature leadership in the
US government, the pace of vaccination expectedly will lead
to herd immunity by late summer 2021. In the meantime, ad-
herence to established mitigation strategies must be enforced
across the country and the world. Unfortunately, mass media
interfere negatively by spreading misinformation about vac-
cine safety, and a portion of the population is refusing to be
vaccinated. The same misinformation driven by political mo-
tives undermines the implementation of mitigation strategies
still essential to be practiced until at least 85% of the popu-
lation has been vaccinated.

With respect to the psychiatric consequences of COVD-19, the
high rates of anxiety (6.33% to 50.9%), depression (14.6% to
48.3%), post-traumatic stress disorder (7% to 53.8%), psycho-
logical distress (34.43% to 38%), and stress (8.1% to 81.9%)
that have been reported in other countries also hold true for
the United States. Risk factors include female gender, young-
er age (<40 years), presence of chronic/psychiatric illnesses,
unemployment, student status, and frequent exposure to so-
cial media/news concerning COVID-19 [40].
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The pandemic has profoundly affected psychiatric patients and
practice. Just as in the general population, psychiatric patients
have to cope with isolation, loneliness, sudden bereavement
following the loss of loved ones, loss of livelihood, and fear of
possibly losing their own lives. Delivery of psychiatric care has
been negatively impacted by the pandemic at a critical time
when effective and prompt interventions are urgently needed.
Services based on groups, such as partial hospital and inten-
sive outpatient programs involving group therapies, were sus-
pended indefinitely. In-office visits were replaced by telehealth
sessions. Telehealth has been most useful under the pandem-
ic and will likely remain a treatment option for years to come.
Unquestionably, psychiatric telehealth, where appropriate, will
likely make such care more easily accessible to remote parts of
any country that lack provider and facility availability. It is entirely
our responsibility as health care providers to inform health care
policy makers and health care systems about the challenges and
continued needs of financial and administrative support for psy-
chiatric clinicians and mental health systems across any country.

Effects of the COVID-19 Pandemic on Public
Mental Health in Australia

The number of COVID-19 cases reported in Australia remains
low. The average daily number of cases in the last 2 weeks of
February 2021 was 5, the same as in the previous 2 weeks.
The total number of cases brought up to 28 937 and 909
deaths. Australia has started a COVID-19 vaccination program.
By February 28t%, 33 702 Australians had received 1 dose of
the Pfizer vaccine. A total of 14% of all COVID-19 cases have
been admitted to hospital since the start of the pandemic.
According to sentinel surveillance data, 19% of hospitalized
patients were admitted to the intensive care unit. The death
rate in Australia remains steady at 3.1%, and no COVID-19-
related deaths occurred in February 2021 [41].

There was great concern about the mental health consequenc-
es of the epidemic and risks of suicide. Demand for servic-
es has gone up, but whether that is related to consequences
of COVID-19 or increases in public interest in mental health
more generally is unclear. Unlike many other countries, men-
tal health is a major political and election issue. The recent
Victorian Royal Commission into mental health services has
advocated for dramatically increased resourcing for the sec-
tor, but this is independent of COVID-19.

Effects of the COVID-19 Pandemic on Public
Mental Health in Poland

In Poland, over 1.8 million cases of SARS-CoV2 infection have
been recorded since the beginning of the pandemic. There
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have already been over 45 000 deaths due to COVID-19 [42].
A Polish study conducted at the beginning of the pandemic,
in spring 2020, showed that 68% of respondents were wor-
ried about the COVID-19 pandemic. The main areas of con-
cern were: death of loved ones (75%), severe illness in loved
ones (72%), failure of healthcare (64%), and individual and
social consequences of the pandemic (64% and 63%, respec-
tively) [43]. Polish research indicates that 30% of respondents
changed their alcohol drinking habits during the pandem-
ic: 14% consume more alcohol and 16% consume less [44].
A study conducted on health care workers in Poland during
the pandemic showed that as many as 70.7% present symp-
toms of depression, 64.4% suffer from anxiety, and 58% suf-
fer from insomnia. The results of this study also indicate that
people fighting on the front lines with a pandemic statistical-
ly significantly more often suffer from depression, anxiety, or
insomnia [45]. Already in the spring of 2020, during the first
lockdown, it was possible to grant reimbursed telephone psy-
chiatric visits, which helped to assure continued therapy. The
worst situation is with inpatient addiction treatment, which
has not been functioning for a year. The pandemic is accelerat-
ing the trend of increasing amounts of prescribed antidepres-
sants. In 2020, the number of prescriptions issued by doctors
in general decreased by 8% YoY (year-over-year) whereas, by
contrast, the number of prescriptions issued by psychiatrists
increased by 3%. From March to April 2020, Poles spent 24%
more on sedatives and sleeping pills than they did a year ear-
lier and spent 33% more on antidepressants [46].

Effects of the COVID-19 Pandemic on Public
Mental Health in Taiwan

On March 10, 2021, a total of 977 confirmed Taiwanese cas-
es had been recorded and 10 people had died, making Taiwan
one of the most unaffected countries worldwide [47]. Taiwan
has achieved relative success against COVID-19 due to prudent
action, rapid response, and early-stage containment policy, to-
gether with transparency and public trust with solidarity [48].
At the very beginning of the COVID-19 pandemic, Taiwan had
commenced onboard quarantine measures for all direct flights
arriving from Wuhan, China, and activated airport quarantine
measures. From their experience with the SARS pandemic in
2003, people in Taiwan had already internalized the impor-
tance of wearing face masks and hand-washing to prevent
infection; moreover, to ensure adequate domestic supplies of
surgical masks and personal protective equipment, the Taiwan
government encouraged the rapid ramping up of mask pro-
duction and banned mask exportation [49]. Based on data of
the National Health Insurance smart-card system, Taiwan had
used big data analytics with smart contact tracing, automat-
ed alert messaging for self-restriction, and follow-up of the
outcome [50,51]. Since January 22, 2020, the Taiwan Health
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and Welfare Minister has hosted a daily televised press con-
ference to provide the public with a case-by-case update on
the current status of the outbreak, seeking to maximize trans-
parency and awareness and thereby minimize public anxiety.

Due to social isolation, hospitalized patients had limited time
to meet with their family or to temporarily leave the hospital
in Taiwan. We did not need to implement city lockdowns or
mass screening, but we applied information technology and
artificial intelligence to carry out precision disaster prevention
and mitigation. Due to border control, quarantine, social dis-
tancing, and financial problems, the outpatients experienced
more anxiety, insomnia, and stress.

Since November 2020, several COVID-19 vaccines, such as the
Pfizer, Moderna, and Astra-Zeneca vaccines, have been ap-
proved and made available for clinical application [52-55]. The
Taiwan government made recommendations for who should
be offered COVID-19 vaccines first, including medical staff, es-
sential government employees, soldiers, the elderly, and those
at high risk of severe respiratory complications. At the same
time, the Taiwan government continues to promote internal-
ized healthy behaviors, such as wearing face masks, social dis-
tancing, and hand-washing.

Effects of the COVID-19 Pandemic on Public
Mental Health in Thailand

On March 11*, 2021, Thailand registered a total of 26 598
COVID-19 cases, of whom 25 946 have recovered. Eighty-five
deaths due to COVIC-19 have been registered. After a few
months without any new infections, there was a second out-
break starting in January 2021 imported via migrant workers
from Myanmar. Thailand was the first country to report a case
of COVID-19 outside China; however, due to the strict com-
prehensive measures taken, such as tracing and quarantining
contacts, there were no reported local transmissions during
May and September 2020. Nevertheless, on March 11t 2021,
58 new cases were detected, consisting of 53 local infections
(especially in Myanmar nationals) and 5 imported cases.

Researchers in Thailand now analyze new data on COVID-19,
namely (a) epidemiologic studies that examined the associ-
ation between COVID-19-associated stressors and new men-
tal health problems; and (b) biomarkers of depression, anxi-
ety, and fatigue symptoms during acute COVID-19 infection.

The first series of Thai epidemiologic studies show that iso-
lation due to lockdown is accompanied by increased rates of
stress and distress, depression, anxiety, panic, post-traumat-
ic stress disorder, and suicidal ideation, especially in those
who already suffered from depression. Likewise, the anxiety
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about being infected, or that a close family member is affect-
ed, is associated with increased rates of the same symptoms.

Scientists in Thailand and Iraq also established new biomark-
ers of acute COVID-19 infection, which have an accuracy of
100%, including interleukin-6, lowered calcium, C3, C4, angio-
tensin-converting enzyme 2, RAGEs, albumin, and thrombox-
ane. Patients in the acute phase of COVID-19 show increased
depression, anxiety, fatigue, and physio-somatic symptoms.
The latter are strongly associated with the biomarkers of
acute COVID-19 infection, including interleukin-6, CRP, albu-
min, and RAGEs.

As described above, there is a significant increase in mental
health symptoms; however, the number of patients attend-
ing the clinic in Thailand did not increase, and overall severi-
ty of chronic patients with affective disorders or schizophre-
nia did not appreciably increase. On the other hand, there is
probably a significant increase in suicides, but the hypothesis
is that this may be the consequence of economic problems
due to the lockdowns.

At the end of February 2021, Thailand had 200 000 Sinovac
doses of COVID-19 vaccine. According to Prof. Michael Maes,
Thailand is now the latest to receive vaccine deliveries, where-
as all neighboring countries are already vaccinating. The cur-
rent government was unable to secure more doses of vaccines
at this point. They bought 20 million Astra-Zeneca doses and
will produce Astra-Zeneca vaccine to have the whole popu-
lation vaccinated by the end of the year. It appears that the
Thai population is eager to get vaccinated as soon as possible.

Patients with COVID-19 infection should routinely be screened
for major psychiatric symptoms; they should be prospectively
followed because many of these patients will develop a post-
COVID syndrome and chronic fatigue, and depression, which
are cognitive impairments that are major features of this syn-
drome. The neuro-immune approach is warranted because: (a)
the psychiatric symptoms during infection are associated with
inflammation, immune disorders, and oxidative stress, and (b)
increased autoimmunity is one of the features of COVID-19
infection [56], which is probably associated with the post-CO-
VID-19 syndrome.

Conclusions

We have reviewed the literature and have confirmed that
SARS-CoV-2-infected patients are at high risk of develop-
ing neuropsychiatric complications, suggesting that the
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“psychoneuroimmunity” (interaction between psychological
processes, nervous system and immunity) model may be help-
ful in understanding the effect of the virus [57,58]. During the
COVID-19 pandemic, the most common psychiatric symptoms
both in patients and health providers [59] were anxiety and
mood disorders as well as suicidal thoughts [60,61]. Lifestyle
interventions are essential for using “psychoneuroimmunity”
models against COVID-19 [62]. For example, poor sleep quali-
ty was also associated with a slow recovery and an increased
need for intensive care [63]; while certain nutritional approach-
es, such as omega-3 fatty acids, could be beneficial in increas-
ing psychological and physiological resilience against COVID-19
[64]. Among patients with mental disorders, the COVID-19
pandemic appeared to disrupt daily routines, sever social ties,
and increase financial worries and fears about the future [65].
COVID-19 infection can cause a wide variety of nervous sys-
tem symptoms, including acute cerebrovascular disease, head-
ache, sleep disturbances, impaired consciousness, dizziness,
and loss of taste and smell [1,59,66]. COVID-19 patients fre-
quently presented with subjective neurological symptoms in
their early stage of the disease; cutaneous hyperesthesia was
also reported [67,68].

In addition to the newly administered vaccinations and the cur-
rently available supportive treatments for COVID-19, a healthy
lifestyle, including physical activity [69] and psychological inter-
ventions, have the potential to enhance the immunity against
the virus and improve mental health during the COVID-19 pan-
demic [57,58]. Furthermore, Kinoshita et al used the snowball
sampling method within a global network of telepsychiatry ex-
perts and found that the COVID-19 pandemic accelerated the
promotion of telemedicine [70]. There are several factors that
may contribute to this trend. For example, psychiatric medicine
is based on face-to-face interviews, and telemedicine can facili-
tate interviews without the need for exposure and infection risk;
additionally, telemedicine can reduce the pressure for patients to
go to the hospital, as well as improving access to psychotherapy.

This review has highlighted the global effects of the COVID-19
pandemic on public mental health following social restrictions
and has also discussed how infection with SARS-CoV-2 may
have direct neurophysiological effects. Comparison of the im-
pact on public mental health between the USA, Australia, and
Poland with Taiwan and Thailand has also shown that social re-
strictions during the COVID-19 pandemic have affected public
mental health and that poor mental health increases the sus-
ceptibility to SARS-CoV-2 infection in all countries. However,
lessons may be learned from the different public mental health
measures and approaches in different countries as pandemic
SARS-CoV-2 infection becomes endemic throughout the world.
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