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The Coronavirus Disease 2019 (COVID-19) pandemic, now a global health crisis,
has surprised health authorities around the world. Recent studies suggest that the
measures taken to curb the spread of the COVID-19 outbreak have generated issues
throughout the population. Thus, it is necessary to establish and identify the possible risk
factors related to the psychosocial and psychophysiological strain during the COVID-19
outbreak. The present extensive literature review assesses the social, psychological,
and physiological consequences of COVID-19, reviewing the impact of quarantine
measures, isolation, vast human loss, social and financial consequences in the family’s
economies, and its impact on the psychological health of the population. We also
discussed the effect of psychophysiological factors, considering the impact of physical
inactivity and modifications in nutritional habits, at psychological and physiological levels.
The present review includes an actualized to date bibliography, articles for which were
methodologically analyzed to verify they met the standards of quality and scientific
accuracy. Authors understand the pandemic as a multifactorial event for which only
a profound and extensive analysis would lead to better compression and efficient
intervention in the near future.

Keywords: COVID-19, pandemic, stress, anxiety, depression, nutrition, gut, physical activity

INTRODUCTION

Since the emergence of severe acute respiratory syndrome (SARS)-Cov-2 in the city of Wuhan,
(Hubei, China) in December 2019, governments around the world have taken unprecedented
actions to respond and contain the virus (Vital Surveillances, 2020). Countries are implementing
different community, economic, and public health control measures to flatten the epidemic curve
and avoid the overload and possible collapse of their health systems. The quick response by
governments is strictly necessary since epidemiologists predict 7.0 billion infections and 40 million
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deaths globally for the year 2020 if no interventions are done
(Walker et al., 2020). To date (22th June of 2020), the ongoing
SARS-Cov-2 pandemic has resulted in 9,053,536 active infected
cases, with a total of 4,482,312 recovered patients and 470,844
deaths (WHO Coronavirus Disease (COVID-19) Dashboard,
2020). These large and rapid increases in the confirmed cases and
deaths are causing medical personnel and the general population
to experience psychological health problems, including anxiety,
depression, and stress (Kang et al., 2020). Studies suggest that
frontline nurses present lower vicarious traumatization scores
than non-frontline nurses and the general public, possibly due to
their reduced accessibility to formal psychological support, less
first-hand medical information on the outbreak, or less intensive
training on personal protective equipment and infection control.
However, a survey of 500 health care workers showed that 14.5%
screened positive for anxiety, 8.9% for depression, 6.6% for
stress, and 7.7% for clinical posttraumatic stress disorder (PTSD;
Tan et al., 2020).

In order to attenuate the reproduction/infection cases,
suppression measures are being taken worldwide to bring
the R number below 1 with the use of non-pharmaceutical
interventions. These measures must be taken till a vaccine is
available, which according to recent data is likely at least 12—
18 months away (James et al., 2020). These types of actions
focus on the restriction of free movement and assembly,
quarantining people with absolute diligence. According to the
World Health Organization (WHO), these suppression strategies
will allow the scientific community and governments to have
time until a vaccine or an effective treatment becomes widely
available. However, quarantine is an unpleasant experience
for those who undergo it. Separation from loved ones, the
loss of freedom, and uncertainty over disease status creates
dramatic effects. Although the majority of people are not
expected to suffer mental disorders in the actual pandemic,
a significant percentage of the population will still experience
intense emotional adjustment reactions (Li et al., 2020). The
impact of prolonged confinement, in addition to the death of
relatives and increased social adversity, may lead to psychological
adverse effects, increasing the risk of emotional disturbance,
depression, low mood, irritability, insomnia, and post-traumatic
stress symptoms (Duan et al., 2020). Authors relate how loss
of appetite, mood swings, delusions, fear, sleep disorders, and
suicidal/domestic-violence cases have become quite common
during lockdowns with helpline numbers being overload with
people seeking help (Ammar et al., 2020b). Since authors have
stated the high risk of psychosocial strain during the current
home confinement period and have provided a clear remit for
the urgent implementation of a technology-based intervention
to foster an Active and Healthy Confinement Lifestyle (AHCL;
Ammar et al., 2020a,b), an accurate understanding of behavioral
changes accompanying the Coronavirus Disease 2019 (COVID-
19) lockdowns is a necessary step. Quarantine and confinement
measures have been taken with the main objective of alleviating
the medical systems, which were in danger of collapse, but the
remedy cannot be worse than the disease. However, psychological
care services can be highly affected, collapsing as a consequence
of the measures for health prevention. Regardless of whether

mobility restriction measures are being progressively lifted in
most countries, we must be prepared for a rebound in the disease,
or a new wave in the appearance of the virus, which clearly
indicates the need to produce guidance for the public.

Thus, the aim of the present review was to examine the present
literature and provide a comprehensive narrative explanation
of the psychophysiological and social effects of the COVID-19
pandemic. Since a second wave of the virus is likely to appear, it is
essential to know the consequences of COVID-19 on the human
psyche and physiology.

PSYCHOSOCIAL AND PSYCHOLOGICAL
STRESSORS IN THE PANDEMIC

Numerous studies, mostly using questionnaires, have been
developed to identify how confinement has impacted
the health of the world population, aiming at identifying
possible relationships between psychosocial, psychological, and
behavioral changes during the confinement period and obtaining
scientific data that could help to characterize the psychosocial
aspects of the COVID-19 crisis (Ammar et al., 2020a,b). In
general, authors describe how the COVID-19 pandemic has
impacted the mental health of citizens worldwide; isolation
measures, fear, uncertainty, and economic turmoil, lack of social
connectedness and trust in other people and institutions, and
jobs and incomes being at risk are taking a huge toll in terms
of anxiety and worry, leading to “psychological distress” (Zhang
J.J. et al., 2020). The United Nations (UN) has warned of the
necessity for a policy briefing, calling for substantial investment
in support services (Howard, 2020). Depression and anxiety cost
the global economy more than one trillion dollars per year, and
this was before the COVID-19 pandemic, and globally the ratio of
mental health professionals per citizen is 1 to 10,000 (Chisholm
et al., 2016). Although anxiety and depression affects over 264
million citizens worldwide, only 2% of the healthcare budget on
average goes on mental health services (Sobocki et al., 2006).

Due to the novelty of the virus, there is little evidence available
on how this new global political, economic, and health scenario
may impair the psychological health of subjects. Researchers
have suggested that new psychiatric symptoms in people without
mental illness would increase, and that people with pre-existing
mental illness would aggravate their symptomatology (Ho et al.,
2020). Independently of the exposure to the virus, the experience
of depression and anxiety and fear of falling sick or dying may
potentially trigger mental breakdowns (Hall et al., 2008). Previous
research has revealed a large spectrum of psychological impacts
that outbreaks could inflict on people. Increasing psychiatric
morbidities vary from depression, anxiety, panic attacks, somatic
symptoms, and PTSD symptoms, to delirium, psychosis, and
even suicidality (Yang et al., 2020). However, effects may vary
according to the psychological trigger.

Imminent Psychological Effects, the

Fear, and the Normalization Process
The health alert state declared by the WHO due to the COVID-
19 pandemic merited this the greatest challenge faced by societies
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since the Influenza virus. Countries like the United States,
France, the United Kingdom, Spain, or Brazil were forced to
adopt policies without precedents to prevent the spread of the
virus (Thakur and Jain, 2020). These actions were mostly taken
only when fear was already evident in society and involved the
restrictions of free movement, closure of airports and shops,
and the total confinement of the population (Xiao et al., 2020a).
Thus, within the space of 1 day, citizens went from experiencing
a generalized feeling of uncertainty and lack of information to
being notified of their confinement in their homes to avoid
infection and the collapse of the health systems. Countries found
themselves unable to cope with the increasing number of daily
cases and to administer correct treatments due to the lack of
technical and human resources (Liu et al., 2020). Fear was evident
in society, from fear of contagion, fear of how the virus was
transmitted, fear of the future, of losing jobs, to fear for loved
one’s health (Shanafelt et al., 2020).

Therefore, citizens are experiencing an extremely stressful
and novel living situation, one which is impacting each subject
in different ways and undoubtedly leading to psychological
consequences in the medium and long term (Holmes et al., 2020).
Confinement is an anomalous situation that forces people to
modify their normal life habits and daily routine (Girdhar et al.,
2020). Suddenly, normal activity comes to a halt; even in cases
where it is possible to continue with work, the person modifies
their natural way of acting: they no longer wake up every day to
the rhythm of the alarm clock, do not get dressed and clean, do
not leave the house to go to work, do not take public or private
transport to get to their work location, do not interact for at least
8 h a day with their colleagues, and they do not organize the
rest of the day to attend to other family and social obligations
(Venkatesh and Edirappuli, 2020).

During confinement, the person is forced to suddenly stop
their life, and although in the first days a brief relief is felt
due to this stop, like that produced during the vacation period,
the person quickly begins to present symptoms associated with
anxiety produced by social isolation, lack of mental hygiene
habits, and repeated exposure to negative news and information.
Thus, feelings of sadness, apathy, fear, uncertainty, frustration,
lack of impulse control, anxiety, alterations of the circadian
cycles, insomnia, hypervigilance, or difficulties in concentrating
may appear (Kumar and Nayar, 2020). In this line, it is important
to consider that people with mental pathologies existing before
the pandemic should be extremely cautious about the fulfillment
of some rules that prevent a worsening of the symptoms
associated with their diagnosis (Tsamakis et al., 2020). While
for people without previous pathologies, it should be equally
important to be aware to apply different prevention actions
to maintain a balanced mental health during the complex
and unusual situation of social isolation in the pandemic
(Ahmed et al., 2020).

Consequently, it would be indispensable for people to create
a series of habits that protect their mind from these associated
negative factors (Pancani et al., 2020). Amongst these, previous
authors highlighted the need to control exposure to the news,
and to limit choices to the most reliable sources. People are
encouraged to try to normalize the day-to-day by creating

healthy routines, maintaining as far as possible those that we
had previously internalized, such as exercising at a certain time
each day. Daily rituals should be established if possible; when the
subject can maintain his/her work activity, it was recommended
to maintain a more or less established schedule, trying to separate
personal life from work. When a person cannot maintain such
activity, a reasonable part of the day should be dedicated to
actively seeking employment, then the feeling of having been
productive can increase. Personal care rituals should also be
practiced as we would do daily (Lippi et al., 2020).

In short, in a state as exceptional as the one society is
experiencing now, we must act in the most rational way possible
to try to prevent not only the worsening of the pandemic but also
the exacerbation of mental disorders.

From Social Beings to Total Isolation:

The Imposed Quarantine

The current situation produces a new social feeling not previously
experienced by society, wherein there may be certain level of
distrust toward other individuals in terms of disease spread and
toward the government and healthcare services in terms of their
capability to contain the outbreak (Ho et al., 2020). In previous
pandemics, such as the SARS, confinement resulted in symptoms
of PTSD and depression in Canadians (28.9% and 31.2% of the
population, respectively; Lesser and Nienhuis, 2020). Specifically,
hospital staff who quarantined for 9 days developed acute stress
disorder, reporting exhaustion, detachment from others, anxiety
when dealing with febrile patients, irritability, insomnia, poor
concentration, indecisiveness, deteriorating work performance,
and reluctance to work or consideration of resignation (Bai et al.,
2004). In this line, parents and children who were in quarantine
presented with four times higher stress scores than ones who were
not in quarantine (Sprang and Silman, 2013).

In the case of the COVID-19 epidemic in China, researchers
found a prevalence of 45.3% for moderate and severe depressive
symptoms, of which 84.7% spent between 20-24 h a day confined
at home (Wang et al,, 2020). Recent research suggests that
there is an emotional impairment caused by extreme fear and
uncertainty (Shigemura et al., 2020). Furthermore, and given the
uncontrolled fear and distorted risk perception, symptomatology
of insomnia, anger, extreme fear of the disease, fear to leave the
house, increased use of drugs and tobacco, and social isolation
were reported (Wang et al., 2020). Authors found that home
confinement due to COVID-19 evoked a negative effect on
mental well-being and emotional state and these psychosocial
rates were associated with unhealthy lifestyle behaviors, with
a greater proportion of individuals experiencing physical and
social inactivity, poor quality sleep, unhealthy eating habits,
and unemployment (Ammar et al., 2020b). An analysis of the
Chinese social media Weibo found that negative emotions,
such as outrage, depression, and anxiety, significantly increased
after the declaration of the COVID-19 pandemic, leading to a
decrease in life satisfaction (Li et al., 2020). This information
is in line with further studies in the Chinese population, where
nearly 20% reported moderate to severe depressive symptoms,
and almost 30% reported symptoms of moderate to severe
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anxiety, with over 85% of the participants spending around
20 h confined at home a day (Wang et al., 2020). In this line,
previous studies suggested that larger hours of isolation and
quarantine are associated with a larger prevalence of PTSD and
depressive symptoms, establishing a direct correlation with time
(Hawryluck et al., 2004).

However, once again, the experience of anxiety symptoms
and psychological disorders may be modulated through several
triggers, which can aggravate the quarantine situation, its
perception, and somatization (Brooks et al., 2020). One of the
most important elements is the duration of the quarantine
since authors relate a directly proportionate relationship with
psychological disorders, showing greater post-traumatic stress
symptoms, avoidance behaviors, and anger during longer
periods (Reynolds et al., 2008). In addition, the creation
of a vicious circle of routine can lead to frustration and
boredom, as well as the loss of a routine and the high sense
of isolation from the rest of the world by the imposed law
(Wilken et al., 2017). A lack of information is a further
aggravator of symptoms, with surveys exposing how participants
cited poor information from health authorities as a powerful
stressor, making the uncertainty of the context greater, thereby
increasing fear (Di Giovanni et al, 2004; Cava et al., 2005;
Caleo et al., 2018).

Undoubtedly, quarantine and isolation are perceived as
a negative and stressful stimulus, leading to psychological
discomfort. Interestingly, the psychological scar of quarantine
can be found months and even years after the quarantine
happened, suggesting acute and chronic effects (Jeong et al.,
2016; Liu et al., 2020). Thus, along with the quarantine measures
imposed by governments, psychological assistance, planning, and
measures must be implemented, not only during the quarantine
period but also in the subsequent de-escalation.

Experiencing COVID-19 Symptomatology
Experiencing sickness may trigger shame, social stigma, and
even the feeling of guilt. A large survey of 730 COVID-19
positive patients from China showed a 96.2% prevalence of post-
traumatic stress symptoms associated with the COVID-19, of
which 49.8% considered psycho-educational services helpful (Bo
etal., 2020). When compared to previous outbreaks like the 2003
SARS, the prevalence of PTSD in SARS survivors was 9.79% in
their early recovery phase (Fang et al., 2004) and 25.6% at 30-
month post-SARS (Mak et al., 2020). In the actual pandemic,
the authors concluded that patients who experienced COVID-
19 infection have a 29.2% increased prevalence of depression.
Also, trends for an increased prevalence of depression comorbid
with anxiety were identified in patients who experienced
COVID-19 infection (21.1%) and the general population (22.4%;
Zhang J. et al.,, 2020).

Among COVID-19 patients, there are certain groups which
are likely more exposed to and suffer greater psychological impact
from than the quarantined population, such as health workers.
Authors reported in this collective a 14.5% prevalence of anxiety,
8.9% of depression, 6.6% of stress, and 7.7% of PTSD (Tan
et al., 2020). Cross-sectional studies of self-rated questionnaires
in medical staff treating COVID-19 patients showed how greater

levels of anxiety scores positively correlate with stress and
negatively with sleep quality, social support, and self-efficiency
(Xiao et al, 2020Db). Interestingly, traumatization related to
COVID-19 was higher among non-front-line than front-line
nurses, while traumatization was lower among the general public
and higher for front-line nurses but not non-front-line nurses
(Lietal., 2020). Finally, the presence of any COVID-19 symptoms
and the self-perceived poor health state were largely associated
with higher rates of anxiety, depression, and the possible need for
psychological assistance (Rajkumar, 2020).

Vast Human Loss

Since the tendency of deaths continues to rise, knowledge of
the idiosyncratic nature of loss and grieving its essential. The
grieving process is a completely normal and expected reaction
which reflects a unique convergence of responses, from affective,
behavioral, physical, and cognitive ones. Psychologists pointed
out that the death of a loved one should not be categorized as
a mental illness but, rather, as a process of recovery from an
imbalance, a return to homeostasis. However, due to the actual
situation and the inability to attend the last hours of life and to
provide a decent burial, this has led to the impossibility of gaining
closure, leading to an ambiguous loss, thus stimulating feelings of
resentment (Shear et al., 2020).

Also, patients, family members, and loved ones under the
COVID-19 symptomatology may experience the possibility of
anticipatory grief. For health care workers, the discontinuation
of palliative care or disconnection from mechanical ventilation
systems is perceived as emotionally onerous and psychologically
difficult, but little time is allowed for mourning due to the intense
situation. For families, they know that they will miss the final
moments in case of death, will be unable to say goodbye, and
know that their loved ones are suffering without being able to
assist them. Therefore, as a result of prolonged and disabling
grief, a large number of the population is at risk of prolonged grief
disorder (PGD) in this pandemic, which will compromise mental
wellbeing (Zhai and Du, 2020).

Specific strategies to help grievers to adapt to loss in these
highly challenging times are essential. A general approach could
be following the model of William Worden, which states that
acceptance of the loss is the first step in healing (Worden et al.,
2020). The appearance of mental and psychological blocks may
be usual as a consequence of the shock due to the sudden
disappearance with the impossibility of a goodbye. Two possible
scenarios may be established, negation or indifference, which will
indicate an unprepared duel. In these situations physical actions,
spiritual connections, and rituals may be helpful for the patient to
gradually accept the irreversibility of the situation and the human
loss. In this line, a home-based ritual, letters to the deceased,
or reorganizations associated with objects are strategies that are
easily achievable at home and may be of substantial helpful.
Secondly, it is necessary to work on emotions and pain since the
situation will lead to a collapse or the manifestation of depressive
symptoms. Subsequently, an adaptation phase is reached, and the
person accepts an environment in which the deceased is absent.
If the previous phrases are correctly processed, the person should
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be able to emotionally relocate the deceased, beginning to resume
their normal way of life while still remembering their loved one.

Financial Collapse, the Fall Dawn of

Personal Economies

Coronavirus Disease 2019 has led to a global economic
recession (Fernandes, 2020), rating the Economic Cooperation
and Development (OECD) losses between 2.3 and 4.4% of gross
national product worldwide (Organisation for Economic Co-
operation and Development, 2014). This is a direct consequence
of the reduction in jobs, as well as a marked loss in productivity
(Melnychuk, 2012), with labor markets playing a fundamental
role in mental health results (Gili et al., 2013).

Worldwide, confinement policies have forced large
corporations, financial markets, and small businesses to stop
suddenly. The reality after this situation is having a catastrophic
effect on economies and resulting in a vast loss of employment
(Pfefferbaum and North, 2020; Piguillem and Shi, 2020). One
of the largest world economies, the United States of America,
suggests a loss of employment in the second quarter similar to
that experienced during the great recession, with a 30% drop in
Gross Domestic Product (GDP; Kennedy, 2020). For European
Union countries such as Spain, one of the most affected by the
pandemic, the amount of unemployed people registered a 14.5%
increase during the first three weeks of the alarm state decreed
by the government, making it the country in Europe with the
second highest number of unemployed people (Woolhandler
and Himmelstein, 2020).

Indeed, work activity is among the most important factors for
the development of the individual, since it not only consolidates
a way of obtaining economic income but is also an essential
factor for personal and societal development (Monitor, 2020).
The individual who exercises stable work activity will be able to
develop both individually and collectively, and develop emotional
ties with other individuals, generating relations of equality,
respect, and collaboration that will form part of their personality
and that will directly impact their self-image and self-concept
(Fernandes, 2020). Therefore, employment is of great value for
the person and is not only a functional fact; it has psychological
and social implications since the individual can establish future
projections and planning of work level and personal identity
(Fleming et al., 2019). Some authors related that the effects on
people when they lose their jobs are going to be just as devastating
in social and health terms as the spread of the health pandemic
(Douglas et al., 2020).

Currently, there is extensive scientific literature that links
unemployment and the mental health of workers, establishing
a strong inverse relationship (Paul and Moser, 2009). Feelings
of depression, anxiety, psychological distress, and decreased life
satisfaction are direct indicators of psychological illnesses and
psychiatric morbidity (Boyle et al., 2020). When unemployment
is prolonged, other symptoms may appear, such as hopelessness
about the future, not being able to understand one’s own
feelings, a decrease in self-esteem, and chronic stress, which
may lead to a feeling of listlessness and negative helplessness
(Pfefferbaum and North, 2020). The immediate changes in

social stage, loss of self-concept and identity, decrease in social
contacts, financial deprivation, and uncertainty about the future
have been the main mechanisms that explain the appearance of
psychological pathologies (Extremera and Rey, 2016). However,
it must be considered that the possible psychophysiological
impact of job loss would depend on family circumstances,
for example by increasing financial stress (Draghi, 2014),
generating economic instability in the family unit (Maitoza,
2019), influencing marital conflicts, and increasing the possibility
of divorce (Gonzalez-Val and Marcén, 2018). There is a clear
tendency to consume alcohol and different drugs such as
benzodiazepines, cannabis, or other addictive substances in an
attempt to prevent these negative emotions from appearing.
Addiction becomes a refuge in the face of a lack of stability
and to try to silence the most emotional and negative parts of
the loss of employment (Nurmela et al., 2018). It is important
to note that longitudinal studies have shown that although
life satisfaction is moderately stable over time, individuals
strongly reacted to unemployment and did not completely
return to their previous satisfaction and happiness levels, even
after becoming employees (Lucas et al, 2004). In addition,
according to Ammar et al. (2020b), the negative psycho-
emotional effect of COVID-19 was also shown to be accompanied
by a negative effect of unemployment compared to before the
confinement period.

On a physiological level, unemployment could elicit
alterations in sleep cycles, chronic fatigue, exhaustion, and
physical strain that could occur, facilitating continued muscular
pain (Antillon et al, 2014). All of these symptoms would
be present due to the excess in cortisol production, which
regulates these physiological responses to stress and is associated
with a wide range of diseases and alterations in areas of the
hippocampus. Memory loss and difficulties in the correct
functioning of higher executive functions, such as attention
and information processing, among others, may also be
experienced (Musana et al., 2019). From a long term perspective,
unemployment has been associated with increased cardiovascular
diseases (Johansson et al., 2020), chronic inflammation (Sumner
et al., 2020), abusive consumption of antidepressants, tobacco,
and alcohol (Kaiser et al., 2017), decreased immune function
(Sumner and Gallagher, 2017), and an 11% increase in all-cause
mortality (Browning and Heinesen, 2012). In this line, the need
for a specific approach to unemployed individuals that takes into
account their vulnerability should be considered.

PHYSIOLOGICAL STRESSORS IN THE
PANDEMIC

Severe acute respiratory syndrome-CoV-2 has shown a high
virulence that has caused a rapid increase in infected and
deceased patients. Currently, without a developed vaccine and
population herd immunity, it is an individual’s immune system
that must face this virus (Clemente-Suarez et al., 2020). In this
regard, different behavioral factors have a direct effect on the
immune system and the organic state of the subject, also affecting
their mental state (Anderson, 2020). Nutritional habits, physical
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activity, and even the individual’s microbiota are be factors that
could play an important role in the fight against COVID-19.

Physical Inactivity in the Pandemic

Social isolation measures imposed by governments across the
world caused an abrupt decline in physical activity, as recreation
facilities, athletic centers, gyms, public parks, playgrounds, and
schools were forced to close. As it may take some time for
communities to return to normal daily life, the longitudinal
effects of physical inactivity are still not noticeable. Still, several
studies conducted through online surveys measured the effects of
social isolation on physical activity in various populations, given
the fact that prolonged inactivity can lead to various health issues
and potential remedies (Lippi et al., 2020).

There are recent studies that showed the impact of
confinement on the physical activity habits of citizens. One of the
first ones found insufficient physical activity in 60% of Chinese
citizens during the early days of the pandemic (Qin et al., 2020).
They also showed a negative effect of social isolation on physical
activity during various intensities, from vigorous exercise to
walking, while daily sitting time presented an increase from 5 to
8 h daily (Ammar et al., 2020a).

In Australia, biomedical students of both sexes were found
to have reduced physical levels by 30%, compared to the pre-
pandemic years (2018 and 2019), despite the participants’ report
for sufficient activity levels (Gallo et al., 2020). Meanwhile, the%
of United Kingdom citizens of both sexes (20 years old) reported
equal levels of physical activity intensity during the lockdown
period, compared to the pre- pandemic period. These findings
were more obvious for males, while other factors, such as living
alone or the existence of a garden in the house, also influenced
the results (Rogers et al., 2020). In adult Canadians, 22.4% of the
participants that were self-reported as “active” became less active,
while 40.3% became more active. For those reported as “inactive,”
40.5% became less active and 33% became more active (Lesser
and Nienhuis, 2020). In the Spanish population (age range 18- to
64-years-old) a decrease in vigorous physical activity and walking
time (16.8% and 58.2%, respectively), with a simultaneous
increase of sedentary time (23.8%), were reported. Males reduced
the time for vigorous physical activity to a greater degree
compared to females (21% vs. 9%, respectively). Finally, young
participants (18- to 24-years-old) and students had the highest
decrease in moderate activities and walking time (Castafieda-
Babarro et al., 2020). Finally, using a microsimulation model,
childhood obesity under four different scenarios related to school
closure in the United States was analyzed, reporting an increase
in the obesity rate of 2.4% during the ominous scenario (school
closure until December 2020) with a modestly higher impact in
specific populations (i.e., boys, non-Hispanic black children, and
Hispanics; An, 2020; Chen et al., 2020; Hammami et al., 2020;
Ricci et al., 2020).

It is obvious that the quantification of the impact and
extent of COVID-19 on physical inactivity is largely dependent
on the lockdown duration and the transition phase to
“normal life” strategies imposed by different governments.
Given the importance of staying physically active, useful home-
based activities are already available through different studies

(Chen et al., 2020; Hammami et al., 2020; Ricci et al., 2020) and
the American College of Sports Medicine, 2020 (3/2020). In
addition, authors developed a proposal of physical performance
tests adapted as home workout options during the COVID-
19 pandemic, with simple home-based exercises, considering
individual limitations. According to these authors, individuals
might monitor their performance daily and employ useful
home-based exercise strategies to counterbalance the negative
impact of the sedentary lifestyle during confinement. Therefore,
they recommend the practice of physical exercise (easy, useful,
and suitable) to be performed in a small physical space, such
as at home without special devices (da Cunha de Sa-Caputo
et al., 2020). Moreover, specific populations, such as cardiac
patients, are also encouraged to participate in home-based
activity programs, under online supervision, aiming to minimize
premature mortality (Pecanha et al., 2020).

Being a disease primarily affecting the respiratory system
(Yuki et al, 2020), greater attention has been given to
moderate aerobic exercise as a proposed strategy to improve
lung function, decrease hospitalization (Mohamed and Alawna,
2020), enhance the immune system (Zbinden-Foncea et al.,
2020), prevent respiratory infections (Olivo et al., 2014) and,
consequently, prevent new COVID-19 incidences (Dixit, 2020).
Complementary, the role of low- to medium-intensity resistance
training to prevent neuromuscular degeneration is highlighted
(Narici et al., 2020).

Nutrition in the Pandemic

The relationship between nutritional status and the prevention
and treatment of COVID-19 means that several dietary-
nutritional aspects can be worked on. In this sense, although
there is no specific diet that can prevent COVID-19, a balanced
diet and adequate hydration favors presenting a stronger immune
system and having a lower risk of chronic and infectious diseases
(Naja and Hamadeh, 2020). Therefore, it is recommended
to eat a variety of fresh and unprocessed foods every day
to obtain the vitamins, minerals, dietary fiber, proteins, and
antioxidants that the body needs in order to prevent any
infectious disease, including COVID-19 (Jayawardena et al,
2020). In addition, the consumption of sugar, fat, and salt
that promote comorbidities (obesity, cardiovascular diseases,
and diabetes, among others) that have been associated with
having COVID-19 should be reduced (Zhou et al., 2020). Along
with these dietetic recommendations, supplementation with
10,000 IU/day of vitamin D for a few weeks (~4 weeks) and
subsequent maintenance of 5,000 IU/day could be suggested
due to the direct relationship that has been shown between low
concentrations of 25-hydroxyvitamin D [25 (OH) D] and serious
complications of COVID-19 (Grant et al., 2020). This may be
because vitamin D is important in regulating the physical barrier,
natural cellular immunity, and adaptive immunity (Rondanelli
etal., 2018). However, although supplementation with probiotics
has shown a direct relationship with the immune system and
could prevent all types of infections (Kanauchi et al., 2018), the
blind use of conventional probiotics for the treatment of COVID-
19 is not recommended until understanding of SARS-CoV-2
pathogenesis and its effect on the intestinal microbiota is gained
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(Mak etal., 2020). These same recommendations could be applied
to people who have emerged from a confined situation and in
which physical inactivity together with an excess of energy has
caused them to have a higher risk of suffering metabolic disorders
(Martinez-Ferran et al., 2020).

Concerning the best nutritional strategy in the treatment of
people infected with COVID-19, this will depend on the state of
health of the patient. For those patients who are not in a critical
situation, diets containing at least 25-30 kcal/day with foods
of different textures and consistencies that are easily digestible
(yogurt, custard, fruit mousse, fruit slices, and soft cheese, etc.)
should be recommended (Caccialanza et al., 2020). This type of
diet in addition to ensuring adequate energy content will ensure
an optimal content of vitamins and minerals, as well as protein
(Zhang and Liu, 2020). However, for those patients who have
intake problems due to COVID-19 (Beltran-Corbellini et al.,
2020), supplementation with 20 g/day of whey protein may be
considered together with a supplement that includes vitamins
and minerals that cover daily recommendations (Caccialanza
et al., 2020). Whey protein supplementation is based on its
anabolic, antioxidant, and immunomodulatory (Cross and Gill,
2000) properties and its potential antiviral activity (Ng et al.,
2015), combined with a high digestibility (Ha and Zemel, 2003).
In addition, vitamin D supplementation [50,000 IU/week if 25
(OH) D < 20 ng/ml; 25,000 IU/week if 25 (OH) D > 20
to < 30 ng/ml] would be justified (Caccialanza et al., 2020) in
order to reduce levels of inflammation and immune activation,
and increase immunity against pathogens (Grant et al., 2020).

On the other hand, although enteral nutrition in the ICU
has been shown to be feasible and safe (Pan et al., 2020), its
implementation in patients with COVID-19 could be difficult
due to frequent gastrointestinal symptoms in these patients
(vomiting and diarrhea; Saez de la Fuente et al, 2016).
Furthermore, hypoxemia requires delayed enteral nutrition
(Singer et al., 2019). However, in patients with acute respiratory
distress syndrome/acute lung injury, enteral diets containing
eicosatetraenoic acid, gamma-linolenic acid, and antioxidant
agents may offer a clinical benefit in oxygenation and ventilation
days (Singer et al., 2019).

Finally, in situations of quarantine and/or confinement, an
appeal must be made to nutritional moderation since the decrease
in physical activity is large. An excess of energy in a situation
of physical inactivity can increase metabolic disorders that
increase the risk of multiple chronic diseases (Winn et al,
2019). Consequently, the recommendation during a period of
confinement is to eat a balanced and healthy diet with a restricted
calorie intake, avoiding an over-intake. In this line, using the
SDBQ-L, a short, crisis-driven questionnaire recently developed
to assess eating behaviors before and during the blocking period,
Ammar et al., 2020a, reported that food consumption and meal
patterns (the type of food, eating out of control, snacks between
meals, number of main meals) were more harmful to health
during confinement, with only excessive alcohol consumption
decreasing significantly. In their study, in responses to the diet
behavior questionnaire before and during home confinement,
they found that consuming unhealthy food, eating out of control,
the number of snacks between meals or late-night snacking, and

the numbers of main meals were significantly higher during
home confinement. Thus, the diet should be based on low
glycemic carbohydrates (vegetables, legumes, or fruits), foods
rich in healthy fats (olive oil, salmon, or nuts), and foods
rich in protein with low-fat content (skim dairy, poultry, or
rabbit; Martinez-Ferran et al., 2020). In addition, vitamin D
supplementation would also be justified due to the low sun
exposure that is usually received during confinement (Nair
and Maseeh, 2012). These nutritional guidelines reduced the
possibility of suffering from chronic diseases and increased the
chance having a strong immune system that ensures a return
to optimal normality and being prepared to face a relapse of
COVID-19 or any other disease.

Gut Microbiome Alterations Due to
COVID-19 and Its Brain Nexus

The gut microbiome has been defined as the second human brain,
due to its bidirectional signaling between the gastrointestinal
tract and the brain, being vital for homeostasis maintenance
and involved in the production of brain transmitters such as
serotonin, dopamine, GABA, norepinephrine, or acetylcholine
(Ridaura and Belkaid, 2015).

Current scientific evidence shows that the gut microbiota
plays an important role in the development of mental
disorders such as depression, anxiety, Alzheimer’s, Parkinson’s,
obsessive-compulsive disorder, eating disorders, autism spectrum
disorders, multiple sclerosis, and epilepsy (Kelly et al., 2015).
In this line, stress has proven to influence the composition and
function of gut microbiota (Foster et al., 2017). The high co-
morbidity between stress-related psychological symptoms, such
as anxiety, with gastrointestinal disorders, including irritable
bowel disorder, and inflammatory bowel disorder (Camara
et al, 2009), is strong evidence of this axis (Cryan and
O’mahony, 2011). Animal studies on germ-free mice reported
altered anxiety-related behavior, supporting the link between
microbiota and stress (De Palma et al, 2014), as well as
increased hypothalamic-pituitary-adrenal axis (HPA) activity
(Luczynski et al., 2016).

Recent studies suggest how psychological stress may
also increase the production of hypothalamic and amygdala
corticotropin-releasing hormone (CRH), which has been
related as a precursor of the HPA axis, thus leading to cortisol
production (Vanuytsel et al., 2014). Since CRH has an impact on
the production of inflammatory cytokines and tumor necrosis
factor-alpha (TNF-a), it is likely to underpin the association
of stress and stress-associated medical conditions with the
novel SARS-CoV-2, therefore increasing the severity of and
fatalities associated with the COVID-19 pandemic. Thus, by such
effects on the immune system and the reactions it may trigger,
the gut microbiome may modulate the pathophysiology of
SARS-CoV-2 (Anderson, 2020). In addition, most of the medical
conditions that have been pointed as causing an increased risk of
fatality from SARS-CoV-2 are associated with alterations either
on gut permeability and dysbiosis, such as obesity, diabetes,
cardiovascular disorders, and lung and respiratory airways
inflammation (Anderson and Maes, 2020).
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In this line, the increased level of pro-inflammatory cytokines
presents a direct effect on the downregulation of hormones
such as serotonin and melatonin, which are necessary for
the maintenance of circadian rhythms (Markus et al., 2018).
This situation suggests that stress will make the population
more susceptible to the viral infection by an affection of
the second brain, the gut microbiome (Ridaura and Belkaid,
2015). COVID-19 is pulmonary, a fact that highlights the
importance of gut, since previous authors already found a
“gut-lung axis” (Keely et al., 2012), suggesting how respiratory
infections are associated with a change in the composition
of the gut microbiota (Groves et al., 2020). This exposes a
bidirectional relation, in which microbial metabolites and certain
endotoxins may impact the lung through blood and when
inflammation may happen on the lung, reciprocally affecting
the gut microbiota (Dumas et al., 2018). This in turn raises an
interesting possibility that novel SARS-Cov2 might also have an
impact on the gut microbiota.

PHYSIOLOGICAL SEQUELAE OF THE
COVID-19

Coronavirus Disease 2019 infection in humans can lead to mild
symptoms, with a recovery time of 1 to 2 weeks, to more severe
cases which may result in death (Adhikari et al., 2020). That
being said, the magnitude of symptoms is related to the health
status before infection. As such, elderly men and people with
underlying cardiovascular and respiratory diseases and cancer
(Tan and Aboulhosn, 2020; Wu and McGoogan, 2020), obese
individuals (Petrakis et al., 2020), and those with diabetes mellitus
(Muniyappa and Gubbi, 2020) are more susceptible to infection.
Nevertheless, the relative importance of these health conditions
is yet unknown. Infants, children, and young adults (20- to 54-
years-old) are also likely to be infected (Bialek et al., 2020; Lu
et al., 2020). While cases of cardiomyopathy have been reported
in pregnant women (Juusela et al., 2020), this population group
is not considered a high-risk group; however, more studies are
required (Fang et al., 2020).

The most common symptoms include fever, dry cough,
dyspnea, arthralgia, and myalgia (ZhangJ.J. et al., 2020). Recently
two more symptoms, loss of taste and loss of smell, were
identified as markers of mild to moderate infection (Lechien et al.,
2020). Less common symptoms include headache, hemoptysis,
rhinorrhea, and gastrointestinal symptoms such as abdominal
pain, diarrhea, and nausea (Di Gennaro et al., 2020). In more
severe cases, lymphopenia is acknowledged (Tan et al., 2020;
Figure 2). Moreover, arrhythmias and acute kidney injury have
been reported in COVID-19 patients (Fanelli et al., 2020; Guo
et al., 2020), as well as the production of blood clots, ultimately
causing a pulmonary embolism and thrombosis (Wise, 2020).
Finally, regarding older individuals, the potential link and
implications of gut microbiota (Dhar and Mohanty, 2020), as well
as cachexia and sarcopenia (Morley et al., 2020), in severe cases
during the recovery phase are discussed.

The chronic physiological sequelae of this pandemic will
not be fully understood for some time. Since no viable

vaccine is currently available and coronavirus cases are growing
exponentially, continued worldwide research is needed in this
challenging period to analyze the potential COVID-19-associated
health issues and provide detailed and specific guidance.

PSYCHOLOGICAL SEQUELAE OF THE
COVID-19

A large amount of fear, despair, and death has been spread
worldwide. The unknown consequences, symptoms, and
condition of the virus, the lack of a vaccine, and the collapse of
the economic system which is leading to a worldwide recession,
is causing mass fear since we are facing the most serious
pandemic of the last 100 years (Thakur and Jain, 2020). The
dramatic and exponential increase in infections, which could
only be countered by drastic decisions such as confinement and
quarantine of the entire population, has forced a radical change
in citizen’s lifestyles, which has had psychological impacts on
many people (Galea et al., 2020).

Although it is not yet known exactly what the psychological
impact of these drastic measures will be, it is possible to
infer some psychological consequences (Figure 1). Firstly, it
is important to consider the psychological and emotional
state of vulnerable people who, prior to the emergence of
the pandemic, had already been diagnosed with some mental
pathology (Pfefferbaum and North, 2020). In these cases, it is
possible that confinement, social isolation, and the impossibility
of continuing with their life routine and habits, may lead
subjects with depressive symptoms or other mental disorders to
suffer panic attacks due to the sudden stop of activity and the
extraordinary situation (Torales et al., 2020). In this line, support
is highly necessary, either professional or familiar, through
offering therapy or ensuring that they do not worsen over time
and that there are not decompensations at a psychopathological
level that may lead these patients to address anxiety through
disruptive autolytic behaviors (Alradhawi et al., 2020).

Secondly, adolescents are another high-risk group. There is
an increase in rates of depression, panic disorder, agoraphobia,
and substance use disorders, as well as a decrease in separation
anxiety disorder and attention-deficit hyperactivity disorder in
the transition from childhood to adolescence (Costello et al.,
2011). Major depression and psychological disorders increased
with the rise in ownership of smartphones and the consumption
of digital media and social networks (Twenge et al., 2019),
factors which increased during the pandemic. The confinement
made social connections difficult, connections which form the
basis for the self-affirmation of adolescents’ personality (Lebel
et al,, 2020), and the isolation could negatively affect adolescent’s
relationships, especially when they did not previously have a
good relationship with their relatives (Rosen et al., 2020). In
these cases, when the adolescent is in the situation of not
being able to correctly face the demands of such an exceptional
situation, aggressive behaviors may be found, which may become
a risk for people around them and also for themselves. In
this sense, different organizations call for attention to the fact
that, during the months of confinement, the percentage of
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FIGURE 1 | Common and less common physiological symptoms related to the COVID-19 pandemic.
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FIGURE 2 | Possible psychological consequences related to the COVID-19 pandemic.

suicide attempts by this group has increased from 1.9% to 8.3%
(Assari and Habibzadeh, 2020).

As for the general population, many who previously had
not suffered any kind of pathological symptomatology before
the pandemic will find themselves developing symptoms. It was
estimated that a high percentage of the general population could
present psychological sequelae such as anxiety disorders, apathy,
boredom, loneliness, and frustration due to the confinement,
hypochondria due to fear of contagion, insomnia or sleep
disorders, difficulties in the proper functioning of concentration,
memory or attention, and may even present symptoms associated
with post-traumatic stress disorder (Jia et al., 2020; Figure 2).

These consequences will silently appear, as individuals return
to the so-called “new normality;,” then, researchers will start
talking again about a new pandemic, the psychological scar of
COVID-19 in our society.

A correct understanding of pleasure and pain, happiness, and
virtue gained from Stoic philosophical thought could be applied
to the current pandemic and sociological context and be used to
cope with the situation.

Today’s society skids, since it has been seduced by the wrong
lines of thought (hedonism), instead of following a stoic path.
The current western man has let hedonism win the ideological
and consequently today we pursue pleasure, forgetting about the
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consequences that it has. We have undoubtedly created a world
that seeks stimulation for stimulation and pleasure for pleasure.
Consequently, when all of this is taken from us and a pandemic
strikes, our lives are emptier than ever, since no one prepared
us for misfortune.

We despair the lack of instant, free, superficial, and fleeting
pleasure that defines today’s hedonistic society. All this, because
we chose to follow a philosophical line of thought which does not
prepare us for difficult times since, from a very young age, we
have been taught that the immediate satisfaction of the drives
is the right way to go. We only paid attention to Hedoné and
not to Areté.

Stoicism teaches us that situations which we are not capable of
controlling should not matter to us, since only we are the owners
of our thoughts and emotions. The objective must be marked to
those elements which we can change. In this sense, the pandemic
is irrelevant; it is how we face it that really matters.

Seneca pursued poverty voluntarily in order to appreciate
wealth when it was available to him, so in this order...Allow
yourself to enjoy confinement to appreciate freedom, that
freedom that we take for granted. Let us not be afraid of the
loneliness that we now live, since it will make us value future
company. Do not fear the inaction that the pandemic brought us
because it will show us that the work that we once believed to be
a torment was not really one. Enjoy missing family and friends,
as this will have taught us how much we love them. Appreciate
how cinemas, shops, theaters, and bars are closed so that in
this way we will understand what place all this occupied in our
lives, in order to establish future priorities. Let’s avoid suffering
from inefficiencies since when these comforts are missing some
other day, everything will matter and affect us much less. See
the obstacles as opportunities. Being locked up offers limitless
opportunities for study, to pick up old friendships, to discover
new skills, or simply to spend time in solitude in the guise of what
you can offer yourself.

Thus, confinement does not have a positive or negative charge,
since the only thing that matters for the Stoic is the reaction

to events. A stoic does not judge facts or events, but sees how
confinement occurs and accepts it as it is, tries to use all their
resources to change things if necessary, never becoming that fly
that hits the glass, over and over again. There are millions of
factors that affect the possibility of our wishes being fulfilled, but
a stoic will always have the certainty of controlling that part of
things that only depends on him. Let us never hope that the world
is as we wish it to be, if not as it really is, in this way we will have
a peaceful life, that with ourselves, is enough, since the only way
of getting out of the mud, is leaving by our own foot.

CONCLUSION

Depression, anxiety, panic attacks, somatic symptoms, and PTSD
symptoms, delirium, psychosis, and even suicidality may be
experienced according to the psychological and psychosocial
stressors/triggers. The fear and normalization process of the
new reality creates an extremely stressful and novel context for
the population. Confinement and restriction measures translates
to a sudden stop of citizens’ normal life. thus the person
quickly begins to present symptoms associated with an anxiety
state produced by social isolation, lack of mental hygiene
habits, and repeated exposure to negative news and information.
Feelings of sadness, apathy, fear, uncertainty, frustration, lack
of impulse control, anxiety, alterations of circadian cycles,
insomnia, hypervigilance, or difficulties in concentrating may
appear. These symptoms would be aggravated if the person
presents mental pathologies previous to the pandemic. The
experience of COVID symptomatology may trigger shame, social
stigma, and even the feeling of guilt. Moreover, the presence
of some symptoms, such as headaches, migraines, or irritating
cough, can be mistaken by the subject as COVID symptoms,
despite not having the virus; this and the impossibility of
performing individual PCR or rapid tests to know if he is infected
or not, adds to an even greater state of uncertainty, exponentially
increasing psychological distress. Another potential trigger is the
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grieving process, which is a completely normal and expected
reaction which reflects a unique convergence of responses, from
affective, behavioral, physical, and cognitive ones. However,
unexpected and sudden deaths and the inability to attend the
last hours of life and to provide a decent burial, lead to the
impossibility of gaining closure to the emotional link, leading
to an ambiguous loss, thus stimulating feelings of resentment.
Since the world economy is entering into recession, the reality
after this situation is showing a catastrophic effect on economies
and a vast loss of employment, strongly affecting the mental
health of workers, which may translate into depression, anxiety,
psychological distress, and a decreased life satisfaction. The
social isolation measures imposed by governments across the
world caused an abrupt decline in physical activity, as recreation
facilities, athletic centers, gyms, public parks, playgrounds, and
schools were forced to close. However, physical activity is more
than encouraged, since it has been proven to enhance the immune
system, prevent respiratory infections, and consequently, prevent
new COVID-19 incidences. An excess of energy in a situation
of physical inactivity can increase metabolic disorders that
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a balanced and healthy diet with a restricted calorie intake,
avoiding an over-intake. Finally, gut microbiome may be a
potential key factor (Figure 3), since the gut microbiota plays
an important role in the development of mental disorders such
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of the pandemic) and the bidirectional relation, in where
microbial metabolites and certain endotoxins may impact the
lung through blood and when inflammation may happen on
the lung, reciprocally affects the gut microbiota, raises an
interesting focus point.

AUTHOR CONTRIBUTIONS

VC-S and JT-A: conceptualization. JM-A: methodology. AD:
writing—original draft preparation all, writing—review and
editing, all. VC-S and JT-A: supervision. All authors contributed
to the article and approved the submitted version.

Bai, Y., Lin, C. C,, Lin, C. Y., Chen, J. Y., Chue, C. M., and Chou, P. (2004). Survey
of stress reactions among health care workers involved with the SARS outbreak.
Psychiatric Serv. 55, 1055-1057. doi: 10.1176/appi.ps.55.9.1055

Beltran-Corbellini, A, Chico-Garcia, J. L., Martinez-Poles, J., Rodriguez-Jorge, F.,
Natera-Villalba, E., Gomez-Corral, J., et al. (2020). Acute—onset smell and
taste disorders in the context of COVID—19: a pilot multicentre polymerase
chain reaction based case—control study. Eur. . Neurol. 27, 1738-1741. doi:
10.1111/ene.14273

Bialek, S., Boundy, E., Bowen, V., Chow, N., Cohn, A., Dowling, et al. (2020).
Severe outcomes among patients with Coronavirus Disease 2019 (COVID-
19)—UnitedStates, February 12-March 16, 2020. Morbidity Mortality Weekly
Report 69, 343-346. doi: 10.15585/mmwr.mm6912e2

Bo, X., Kraemer, M. U. G., and Open COVID-19 Data Curation Group (2020).
Open access epidemiological data from the COVID-19 outbreak. Lancet Infect.
Dis. 20:534. doi: 10.1016/S1473-3099(20)30119-5

Boyle, S., Murphy, J., Rosato, M., Boduszek, D., and Shevlin, M. (2020). Predictors
of antidepressant use in the English population: analysis of the adult psychiatric
morbidity survey. Irish J. Psychol. Med. 37, 15-23. doi: 10.1017/ipm.2018.19

Brooks, S. K., Webster, R. K., Smith, L. E., Woodland, L., Wessely, S., Greenberg,
N., et al. (2020). The psychological impact of quarantine and how to reduce it:
rapid review of the evidence. Lancet 395, 912-920. doi: 10.1016/s0140-6736(20)
30460-8

Browning, M., and Heinesen, E. (2012). Effect of job loss due to plant closure
on mortality and hospitalization. . Health Econ. 31, 599-616. doi: 10.1016/j.
jhealeco.2012.03.001

Caccialanza, R., Laviano, A., Lobascio, F., Montagna, E., Bruno, R., Ludovisi, S.,
et al. (2020). Early nutritional supplementation in non-critically ill patients
hospitalized for the 2019 novel coronavirus disease (COVID-19): rationale and
feasibility of a shared pragmatic protocol. Nutrition 74:110835. doi: 10.1016/j.
nut.2020.110835

Caleo, G., Duncombe, J., Jephcott, F., Lokuge, K., Mills, C., Looijen, E., et al.
(2018). The factors affecting household transmission dynamics and community
compliance with Ebola control measures: a mixed-methods study in a rural
village in Sierra Leone. BMC Public Health 18:248.

Cémara, R. ], Ziegler, R., Begré, S., Schoepfer, A. M., and Von Kénel, R. (2009). The
role of psychological stress in inflammatory bowel disease: quality assessment of
methods of 18 prospective studies and suggestions for future research. Digestion
80, 129-139. doi: 10.1159/000226087

Castaneda-Babarro, A., Arbillaga-Etxarri, A., Gutiérrez-Santamaria, B., and Coca,
A. (2020). Impact of COVID-19 confinement on the time and intensity of
physical activity in the Spanish population. Res. Square doi: 10.21203/rs.3.rs-
26074/v1

Frontiers in Psychology | www.frontiersin.org

December 2020 | Volume 11 | Article 580225


https://doi.org/10.1016/j.ajp.2020.102092
https://doi.org/10.1016/j.ijsu.2020.04.070
https://doi.org/10.1016/j.ijsu.2020.04.070
https://doi.org/10.1101/2020.05.04.20072447
https://doi.org/10.1101/2020.05.04.20072447
https://doi.org/10.1101/2020.05.04.20091017
https://doi.org/10.1101/2020.05.04.20091017
https://doi.org/10.1016/j.jshs.2020.05.006
https://doi.org/10.1016/j.jshs.2020.05.006
https://doi.org/10.2174/1568026620666200131094445
https://doi.org/10.2174/1568026620666200131094445
https://doi.org/10.1016/j.ehb.2014.03.003
https://doi.org/10.1016/j.ehb.2014.03.003
https://doi.org/10.34172/aim.2020.12
https://doi.org/10.34172/aim.2020.12
https://doi.org/10.1176/appi.ps.55.9.1055
https://doi.org/10.1111/ene.14273
https://doi.org/10.1111/ene.14273
https://doi.org/10.15585/mmwr.mm6912e2
https://doi.org/10.1016/S1473-3099(20)30119-5
https://doi.org/10.1017/ipm.2018.19
https://doi.org/10.1016/s0140-6736(20)30460-8
https://doi.org/10.1016/s0140-6736(20)30460-8
https://doi.org/10.1016/j.jhealeco.2012.03.001
https://doi.org/10.1016/j.jhealeco.2012.03.001
https://doi.org/10.1016/j.nut.2020.110835
https://doi.org/10.1016/j.nut.2020.110835
https://doi.org/10.1159/000226087
https://doi.org/10.21203/rs.3.rs-26074/v1
https://doi.org/10.21203/rs.3.rs-26074/v1
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Clemente-Suérez et al.

Consequences of COVID-19 Pandemic

Cava, M. A,, Fay, K. E., Beanlands, H. J., McCay, E. A., and Wignall, R. (2005). The
experience of quarantine for individuals affected by SARS in Toronto. Public
Health Nurs. 22, 398-406. doi: 10.1111/j.0737-1209.2005.220504.x

Chen, P., Mao, L., Nassis, G. P., Harmer, P., Ainsworth, B. E., and Li, F. (2020).
Coronavirus disease (COVID-19): the need to maintain regular physical activity
while taking precautions. J. Sport Health Sci. 9, 103-104. doi: 10.1016/j.jshs.
2020.02.001

Chisholm, D., Sweeny, K., Sheehan, P., Rasmussen, B., Smit, F., Cuijpers, P., et al.
(2016). Scaling-up treatment of depression and anxiety: a global return on
investment analysis. Lancet Psychiatry 3, 415-424. doi: 10.1016/s2215-0366(16)
30024-4

Clemente-Sudrez, V. J., Hormefo-Holgado, A., Jiménez, M., Benitez-Agudelo,
J. C., Navarro-Jiménez, E., Perez-Palencia, N., et al. (2020). Dynamics of
population immunity due to the herd Effect in the COVID-19 pandemic.
Vaccines 8:236. doi: 10.3390/vaccines8020236

Costello, E. J., Copeland, W., and Angold, A. (2011). Trends in psychopathology
across the adolescent years: what changes when children become adolescents,
and when adolescents become adults? J. Child Psychol. Psychiatry 52, 1015-
1025. doi: 10.1111/§.1469-7610.2011.02446.x

Cross, M. L., and Gill, H. S. (2000). Immunomodulatory properties of milk. Br. J.
Nutr. 84, 81-89. doi: 10.1017/s0007114500002294

Cryan, J. F,, and O’mahony, S. M. (2011). The microbiome-gut-brain axis: from
bowel to behavior. Neurogastroenterol. Motility 23, 187-192. doi: 10.1111/j.
1365-2982.2010.01664.x

da Cunha de Sa-Caputo, D., Taiar, R., Seixas, A., Sanudo, B., Sonza, A., and
Bernardo-Filho, M. (2020). A proposal of physical performance tests adapted
as home workout options during the COVID-19 pandemic. Appl. Sci. 10:4755.
doi: 10.3390/app10144755

De Palma, G., Collins, S. M., Bercik, P., and Verdu, E. F. (2014). The
microbiota—gut-brain axis in gastrointestinal disorders: stressed bugs, stressed
brain or both? J. Physiol. 592, 2989-2997. doi: 10.1113/jphysiol.2014.
273995

Dhar, D., and Mohanty, A. (2020). Gut microbiota and Covid-19-possible link and
implications. Virus Res. 285:198018. doi: 10.1016/j.virusres.2020.198018

Di Gennaro, F., Pizzol, D., Marotta, C., Antunes, M., Racalbuto, V., Veronese,
N., et al. (2020). Coronavirus diseases (COVID-19) current status and future
perspectives: a narrative review. Int. J. Environ. Res. Public Health 17:2690.
doi: 10.3390/ijerph17082690

Di Giovanni, C., Conley, J., Chiu, D., and Zaborski, J. (2004). Factors influencing
compliance with quarantine in Toronto during the 2003 SARS outbreak.
Biosecur. Bioterror. 2, 265-272. doi: 10.1089/bsp.2004.2.265

Dixit, S. (2020). Can moderate intensity aerobic exercise be an effective and
valuable therapy in preventing and controlling the pandemic of COVID-19?
Med. Hypotheses 143:109854. doi: 10.1016/j.mehy.2020.109854

Douglas, M., Katikireddi, S. V., Taulbut, M., McKee, M., and McCartney, G.
(2020). Mitigating the wider health effects of covid-19 pandemic response. BM]
369:m1557. doi: 10.1136/bmj.m1557

Draghi, M. (2014). “Unemployment in the euro area,” in Proceedings of the Speech
at the Annual Central Bank Symposium in Jackson Hole (Vol. 22) (Jackson Hole).

Duan, L., Shao, X., Wang, Y., Huang, Y., Miao, J., Yang, X,, et al. (2020). An
investigation of mental health status of children and adolescents in china during
the outbreak of COVID-19. J. Affect. Disord. 275, 112-118. doi: 10.1016/j.jad.
2020.06.029

Dumas, A., Bernard, L., Poquet, Y., Lugo-Villarino, G., and Neyrolles, O. (2018).
The role of the lung microbiota and the gut-lung axis in respiratory infectious
diseases. Cell. Microbiol. 20:¢12966. doi: 10.1111/cmi.12966

Extremera, N., and Rey, L. (2016). Attenuating the negative impact of
unemployment: the interactive effects of perceived emotional intelligence and
well-being on suicide risk. PLoS One 11:¢0163656. doi: 10.1371/journal.pone.
0163656

Fanelli, V., Fiorentino, M., Cantaluppi, V., Gesualdo, L., Stallone, G., Ronco, C.,
et al. (2020). Acute kidney injury in SARS-CoV-2 infected patients. Crit. Care
24:155.

Fang, X. W., Mei, Q., Yang, T. J., Zhang, L., Yang, Y., Wang, Y. Z, et al. (2020).
Clinical characteristics and treatment strategies of 79 patients with COVID-19.
Chinese Pharmacol. Bull. 36, 453-459.

Fang, Y., Zhe, D., and Shuran, L. (2004). Survey on mental status of subjects
recovered from SARS. Chinese Ment. Health ]. 18, 675-677.

Fernandes, N. (2020). Economic Effects of Coronavirus Outbreak (COVID-19) on
the World Economy. IESE Business School Working Paper No. WP-1240-E.
Fleming, C., Martin, E. D., Curtis, R., and Varda, K. (2019). Social role valorization
and employment of people with the most significant disabilities. J. Rehabil. 85,

14-21.

Foster, J. A., Rinaman, L., and Cryan, J. F. (2017). Stress & the gut-brain axis:
regulation by the microbiome. Neurobiol. Stress 7, 124-136.

Galea, S., Merchant, R. M., and Lurie, N. (2020). The mental health consequences
of COVID-19 and physical distancing: the need for prevention and early
intervention. JAMA Internal Med. 180, 817-818. doi: 10.1001/jamainternmed.
2020.1562

Gallo, L. A, Gallo, T. F,, Young, S. L., Moritz, K. M., and Akison, L. K. (2020).
The impact of isolation measures due to COVID-19 on energy intake and
physical activity levels in Australian university students. medRxiv [Preprint].
doi: 10.1101/2020.05.10.20076414

Gili, M., Roca, M., Basu, S., McKee, M., and Stuckler, D. (2013). The mental health
risks of economic crisis in Spain: evidence from primary care centres, 2006 and
2010. Eur. J. Public Health 23, 103-108. doi: 10.1093/eurpub/cks035

Girdhar, R., Srivastava, V., and Sethi, S. (2020). Managing mental health issues
among elderly during COVID-19 pandemic. J. Geriatric Care Res. 7, 29-32.

Gonzélez-Val, R., and Marcén, M. (2018). Unemployment, marriage and divorce.
Appl. Econ. 50, 1495-1508. doi: 10.1080/00036846.2017.1366642

Grant, W. B., Lahore, H., McDonnell, S. L., Baggerly, C. A., French, C. B., Aliano,
J. L., et al. (2020). Evidence that vitamin D supplementation could reduce
risk of influenza and COVID-19 infections and deaths. Nutrients 12:988. doi:
10.3390/nu12040988

Groves, H. T., Higham, S. L., Moffatt, M. F., Cox, M. J., and Tregoning, J. S. (2020).
Respiratory viral infection alters the gut microbiota by inducing inappetence.
mBio 11:03236-19.

Guo, T., Fan, Y., Chen, M., Wu, X, Zhang, L., He, T. et al. (2020).
Cardiovascular implications of fatal outcomes of patients with coronavirus
disease 2019 (COVID-19). JAMA Cardiol. 5,811-818. doi: 10.1001/jamacardio.
2020.1017

Ha, E., and Zemel, M. B. (2003). Functional properties of whey, whey
components, and essential amino acids: mechanisms underlying health benefits
for active people. J. Nutr. Biochem. 14, 251-258. doi: 10.1016/s0955-2863(03)
00030-5

Hall, R. C., Hall, R. C., and Chapman, M. J. (2008). The 1995 Kikwit Ebola outbreak:
lessons hospitals and physicians can apply to future viral epidemics. General
Hosp. Psychiatry 30, 446-452. doi: 10.1016/j.genhosppsych.2008.05.003

Hammami, A., Harrabi, B., Mohr, M., and Krustrup, P. (2020). Physical activity and
coronavirus disease 2019 (COVID-19): specific reccommendations for home-
based physical training. Managing Sport Leisure doi: 10.1080/23750472.2020.
1757494

Hawryluck, L., Gold, W. L., Robinson, S., Pogorski, S., Galea, S., and Styra, R.
(2004). SARS control and psychological effects of quarantine, Toronto, Canada.
Emerg. Infect. Dis. 10:1206. doi: 10.3201/eid1007.030703

Ho, C. S., Chee, C. Y., and Ho, R. C. (2020). Mental health strategies to combat
the psychological impact of COVID-19 beyond paranoia and panic. Ann. Acad.
Med. Singapore 49, 1-3.

Holmes, E. A., O’Connor, R. C., Perry, V. H., Tracey, 1., Wessely, S., Arseneault,
L., et al. (2020). Multidisciplinary research priorities for the COVID-19
pandemic: a call for action for mental health science. Lancet Psychiatry 7,
547-560.

Howard, J. C. (2020). The Mental Health Impact of the Coronavirus Pandemic
is «Already Extremely Concerning» UN says. CNN. Available online
at: https://edition.cnn.com/2020/05/14/health/un- coronavirus- mental- health/
index.html (accessed May 14, 2020).

James, A., Hendy, S. C., Plank, M. J.,, and Steyn, N. (2020). Suppression and
mitigation strategies for control of COVID-19 in New Zealand. medRxiv
[Preprint]. doi: 10.1101/2020.03.26.20044677

Jayawardena, R., Sooriyaarachchi, P., Chourdakis, M., Jeewandara, C., and
Ranasinghe, P. (2020). Enhancing immunity in viral infections, with special
emphasis on COVID-19: a review. Diabetes Metab. Syndrome Clin. Res. Rev.
14, 367-382. doi: 10.1016/j.dsx.2020.04.015

Jeong, H., Yim, H. W,, Song, Y. J., Ki, M., Min, J. A., Cho, J., et al. (2016). Mental
health status of people isolated due to Middle East Respiratory Syndrome.
Epidemiol. Health 38:¢2016048. doi: 10.4178/epih.e2016048

Frontiers in Psychology | www.frontiersin.org

December 2020 | Volume 11 | Article 580225


https://doi.org/10.1111/j.0737-1209.2005.220504.x
https://doi.org/10.1016/j.jshs.2020.02.001
https://doi.org/10.1016/j.jshs.2020.02.001
https://doi.org/10.1016/s2215-0366(16)30024-4
https://doi.org/10.1016/s2215-0366(16)30024-4
https://doi.org/10.3390/vaccines8020236
https://doi.org/10.1111/j.1469-7610.2011.02446.x
https://doi.org/10.1017/s0007114500002294
https://doi.org/10.1111/j.1365-2982.2010.01664.x
https://doi.org/10.1111/j.1365-2982.2010.01664.x
https://doi.org/10.3390/app10144755
https://doi.org/10.1113/jphysiol.2014.273995
https://doi.org/10.1113/jphysiol.2014.273995
https://doi.org/10.1016/j.virusres.2020.198018
https://doi.org/10.3390/ijerph17082690
https://doi.org/10.1089/bsp.2004.2.265
https://doi.org/10.1016/j.mehy.2020.109854
https://doi.org/10.1136/bmj.m1557
https://doi.org/10.1016/j.jad.2020.06.029
https://doi.org/10.1016/j.jad.2020.06.029
https://doi.org/10.1111/cmi.12966
https://doi.org/10.1371/journal.pone.0163656
https://doi.org/10.1371/journal.pone.0163656
https://doi.org/10.1001/jamainternmed.2020.1562
https://doi.org/10.1001/jamainternmed.2020.1562
https://doi.org/10.1101/2020.05.10.20076414
https://doi.org/10.1093/eurpub/cks035
https://doi.org/10.1080/00036846.2017.1366642
https://doi.org/10.3390/nu12040988
https://doi.org/10.3390/nu12040988
https://doi.org/10.1001/jamacardio.2020.1017
https://doi.org/10.1001/jamacardio.2020.1017
https://doi.org/10.1016/s0955-2863(03)00030-5
https://doi.org/10.1016/s0955-2863(03)00030-5
https://doi.org/10.1016/j.genhosppsych.2008.05.003
https://doi.org/10.1080/23750472.2020.1757494
https://doi.org/10.1080/23750472.2020.1757494
https://doi.org/10.3201/eid1007.030703
https://edition.cnn.com/2020/05/14/health/un-coronavirus-mental-health/index.html
https://edition.cnn.com/2020/05/14/health/un-coronavirus-mental-health/index.html
https://doi.org/10.1101/2020.03.26.20044677
https://doi.org/10.1016/j.dsx.2020.04.015
https://doi.org/10.4178/epih.e2016048
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Clemente-Suérez et al.

Consequences of COVID-19 Pandemic

Jia, R., Ayling, K., Chalder, T., Massey, A., Broadbent, E., Coupland, C., et al. (2020).
Mental health in the UK during the COVID-19 pandemic: early observations.
medRxiv [Preprint]. doi: 10.1101/2020.05.14.20102012

Johansson, E., Bockerman, P., and Lundqvist, A. (2020). Self-reported health versus
biomarkers: does unemployment lead to worse health? Public Health 179,
127-134. doi: 10.1016/j.puhe.2019.10.005

Juusela, A., Nazir, M., and Gimovsky, M. (2020). Two cases of COVID-19 related
cardiomyopathy in pregnancy. Am. J. Obstetr. Gynecol. MFM 2:100113. doi:
10.1016/j.ajogmf.2020.100113

Kaiser, M., Bauer, J. M., and Sousa-Poza, A. (2017). Does unemployment lead to
a less healthy lifestyle? Appl. Econ. Lett. 24, 815-819. doi: 10.1080/13504851.
2016.1231888

Kanauchi, O., Andoh, A., AbuBakar, S., and Yamamoto, N. (2018). Probiotics
and paraprobiotics in viral infection: clinical application and effects on the
innate and acquired immune systems. Curr. Pharm. Design 24, 710-717. doi:
10.2174/1381612824666180116163411

Kang, L., Li, Y., Hu, S., Chen, M,, Yang, C., Yang, B. X,, et al. (2020). The mental
health of medical workers in Wuhan, China dealing with the 2019 novel
coronavirus. Lancet Psychiatry 7:e14. doi: 10.1016/s2215-0366(20)30047-x

Keely, S., Talley, N. J., and Hansbro, P. M. (2012). Pulmonary-intestinal cross-talk
in mucosal inflammatory disease. Mucosal Immunol. 5, 7-18. doi: 10.1038/mi.
2011.55

Kelly, J. R., Kennedy, P. ], Cryan, J. F,, Dinan, T. G,, Clarke, G., and Hyland, N. P.
(2015). Breaking down the barriers: the gut microbiome, intestinal permeability
and stress-related psychiatric disorders. Front. Cell. Neurosci. 9:392.

Kennedy, S. (2020). 30% GDP drop: Morgan Stanley Joins Goldman Sachs in
upping Estimates of Coronavirus Economic Pain. Fortune. March 23, 2020.
Available online at: https://fortune.com/2020/03/23/morgan-stanley- goldman-
sachs-estimate- coronavirus-economic- pain/ (accessed March 8, 2020.

Kumar, A., and Nayar, K. R. (2020). COVID 19 and its mental health consequences.
J. Ment. Health 1-2. doi: 10.1080/09638237.2020.1757052

Lebel, C., MacKinnon, A., Bagshawe, M., Tomfohr-Madsen, L., and Giesbrecht, G.
(2020). Elevated depression and anxiety among pregnant individuals during the
COVID-19 pandemic. psyarxiv [Preprint]. doi: 10.31234/osf.io/gdhkt

Lechien, J. R., Chiesa-Estomba, C. M., Hans, S., Barillari, M. R, Jouffe, L., and
Saussez, S. (2020). Loss of smell and taste in 2013 European patients with mild
to moderate COVID-19. Ann. Internal Med. 173, 672-675. doi: 10.7326/M20-
2428

Lesser, I. A., and Nienhuis, C. P. (2020). The impact of COVID-19 on physical
activity behavior and well-being of Canadians. Int. J. Environ. Res. Public Health
17:3899. doi: 10.3390/ijerph17113899

Li, S., Wan, Y., Xue, J., Zhao, N., and Zhu, T. (2020). The impact of COVID-
19 epidemic declaration on psychological consequences: a study on active
weibo users. Int. J. Environ. Res. Public Health 17:2032. doi: 10.3390/ijerph170
62032

Lippi, G., Henry, B. M., Bovo, C., and Sanchis-Gomar, F. (2020). Health risks and
potential remedies during prolonged lockdowns for coronavirus disease 2019
(COVID-19). Diagnosis 7, 85-90. doi: 10.1515/dx-2020-0041

Liu, K, Chen, Y., Wu, D,, Lin, R,, Wang, Z, and Pan, L. (2020). Effects of
progressive muscle relaxation on anxiety and sleep quality in patients with
COVID-19. Comp. Ther. Clin. Pract. 39:101132. doi: 10.1016/j.ctcp.2020.
101132

Lu, X,, Zhang, L., Du, H,, Zhang, J., Li, Y. Y., Qu, J., et al. (2020). SARS-CoV-2
Infection in Children. N. Engl. J. Med. 382, 1663-1665.

Lucas, R. E,, Clark, A. E., Georgellis, Y., and Diener, E. (2004). Unemployment
alters the set point for life satisfaction. Psychol. Sci. 15, 8-13. doi: 10.1111/j.
0963-7214.2004.01501002.x

Luczynski, P., Neufeld, K. A. M., Oriach, C. S., Clarke, G., Dinan, T. G., and
Cryan, J. F. (2016). Growing up in a bubble: using germ-free animals to
assess the influence of the gut microbiota on brain and behaviour. Int. J.
Neuropsychopharmacol. 19:yw020. doi: 10.1093/ijnp/pyw020

Maitoza, R. (2019). Family challenges created by unemployment. J. Fam. Soc. Work
22,187-205.

Mak, J. W., Chan, F. K., and Ng, S. C. (2020). Probiotics and COVID-19: one size
does not fit all. Lancet Gastroenterol. Hepatol. 5, 644-645. doi: 10.1016/S2468-
1253(20)30122-9

Markus, R. P., Fernandes, P. A., Kinker, G. S., da Silveira Cruz-Machado, S.,
and Margola, M. (2018). Immune-pineal axis-acute inflammatory responses

coordinate melatonin synthesis by pinealocytes and phagocytes. Br. J.
Pharmacol. 175, 3239-3250. doi: 10.1111/bph.14083

Martinez-Ferran, M., de la Guia-Galipienso, F., Sanchis-Gomar, F., and Pareja-
Galeano, H. (2020). Metabolic impacts of confinement during the COVID-19
pandemic due to modified diet and physical activity habits. Nutrients 12:1549.
doi: 10.3390/nul12061549

Melnychuk, M. (2012). Mental health and economic conditions: how do
economic fluctuations influence mental problems? Ivie Working Paper Series
WP-AD 2012-08. Instituto Valenciano de Investigaciones Econdmicas,
Valencia.

Mohamed, A., and Alawna, M. (2020). Role of increasing the aerobic capacity on
improving the function of immune and respiratory systems in patients with
coronavirus (COVID-19): a review. Diab. Metab. Syndrome Clin. Res. Rev. 14,
489-496. doi: 10.1016/j.dsx.2020.04.038

Monitor, 1. L. O. (2020). COVID-19 and the World of Work. Available
online at: https://www.ilo.org/global/topics/coronavirus/lang- - en/index.htm
(accessed September 23, 2020).

Morley, J. E., Kalantar-Zadeh, K., and Anker, S. D. (2020). COVID-19: a major
cause of cachexia and sarcopenia? J. Cachexia Sarcopenia Muscle 11, 863-865.
doi: 10.1002/jcsm.12589

Muniyappa, R., and Gubbi, S. (2020). COVID-19 pandemic, coronaviruses, and
diabetes mellitus. Am. J. Physiol. Endocrinol. Metab. 318, E736-E741.

Musana, J. W., Cohen, C. R. Kuppermann, M., Gerona, R., Wanyoro,
A., Aguilar, D., et al. (2019). Association of differential symptoms of
stress to hair cortisol and cortisone concentrations among pregnant
women in Kenya. Stress 23, 556-566. doi: 10.1080/10253890.2019.169
6305

Nair, R., and Maseeh, A. (2012). Vitamin D: the “sunshine” vitamin. J. Pharmacol.
Pharmacother. 3:118.

Naja, F., and Hamadeh, R. (2020). Nutrition amid the COVID-19 pandemic: a
multi-level framework for action. Eur. J. Clin. Nutr. 74, 1117-1121. doi: 10.
1038/541430-020-0634-3

Narici, M., De Vito, G., Franchi, M., Paoli, A., Moro, T., Marcolin, G., et al.
(2020). Impact of sedentarism due to the COVID-19 home confinement
on neuromuscular, cardiovascular and metabolic health: physiological and
pathophysiological implications and recommendations for physical and
nutritional countermeasures. Eur. J. Sport Sci. 1-22. doi: 10.1080/17461391.
2020.1761076

Ng, T. B., Cheung, R. C. F,, Wong, J. H.,, Wang, Y., Ip, D. T. M., Wan, D. C. C,,
et al. (2015). Antiviral activities of whey proteins. Appl. Microbiol. Biotechnol.
99, 6997-7008.

Nurmela, K., Mattila, A., Heikkinen, V., Uitti, J., Ylinen, A., and Virtanen, P.
(2018). Identification of depression and screening for work disabilities among
long-term unemployed people. Int. J. Environ. Res. Public Health 15:909. doi:
10.3390/ijerph15050909

Olivo, C. R,, Miyaji, E. N,, Oliveira, M. L. S., Almeida, F. M., Lourengo, J. D.,
Abreu, R. M, etal. (2014). Aerobic exercise attenuates pulmonary inflammation
induced by Streptococcus pneumoniae. J. Appl. Physiol. 117, 998-1007. doi:
10.1152/japplphysiol.00290.2014

Organisation for Economic Co-operation and Development (2014). Making
Mental Health Count: The Social and Economic Costs of Neglecting Mental
Health Care. Paris: OECD Publishing.

Pan, L., Mu, M., Yang, P., Sun, Y., Wang, R, Yan, J., et al. (2020). Clinical
characteristics of COVID-19 patients with digestive symptoms in Hubei, China:
a descriptive, cross-sectional, multicenter study. Am. J. Gastroenterol. 115,
766-773. doi: 10.14309/ajg.0000000000000620

Pancani, L., Marinucci, M., Aureli, N., and Riva, P. (2020). Forced social isolation
and mental health: a study on 1006 Italians under COVID-19 quarantine.
PsyArXiv [Preprint]. doi: 10.31234/osf.io/uacfj

Paul, K. I, and Moser, K. (2009). Unemployment impairs mental health: meta-
analyses. J. Vocat. Behav. 74, 264-282. doi: 10.1016/j.jvb.2009.01.001

Pecganha, T., Goessler, K. F., Roschel, H., and Gualano, B. (2020). Social isolation
during the COVID-19 pandemic can increase physical inactivity and the global
burden of cardiovascular disease. Am. J. Physiol. Heart Circ. Physiol. 318,
H1441-H1446.

Petrakis, D., Margind, D., Tsarouhas, K., Tekos, F., Stan, M., Nikitovic, D., et al.
(2020). Obesity - a risk factor for increased COVID-19 prevalence, severity and
lethality (Review). Mol. Med. Reports 22,9-19. doi: 10.3892/mmr.2020.11127

Frontiers in Psychology | www.frontiersin.org

December 2020 | Volume 11 | Article 580225


https://doi.org/10.1101/2020.05.14.20102012
https://doi.org/10.1016/j.puhe.2019.10.005
https://doi.org/10.1016/j.ajogmf.2020.100113
https://doi.org/10.1016/j.ajogmf.2020.100113
https://doi.org/10.1080/13504851.2016.1231888
https://doi.org/10.1080/13504851.2016.1231888
https://doi.org/10.2174/1381612824666180116163411
https://doi.org/10.2174/1381612824666180116163411
https://doi.org/10.1016/s2215-0366(20)30047-x
https://doi.org/10.1038/mi.2011.55
https://doi.org/10.1038/mi.2011.55
https://fortune.com/2020/03/23/morgan-stanley-goldman-sachs-estimate-coronavirus-economic-pain/
https://fortune.com/2020/03/23/morgan-stanley-goldman-sachs-estimate-coronavirus-economic-pain/
https://doi.org/10.1080/09638237.2020.1757052
https://doi.org/10.31234/osf.io/gdhkt
https://doi.org/10.7326/M20-2428
https://doi.org/10.7326/M20-2428
https://doi.org/10.3390/ijerph17113899
https://doi.org/10.3390/ijerph17062032
https://doi.org/10.3390/ijerph17062032
https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1016/j.ctcp.2020.101132
https://doi.org/10.1016/j.ctcp.2020.101132
https://doi.org/10.1111/j.0963-7214.2004.01501002.x
https://doi.org/10.1111/j.0963-7214.2004.01501002.x
https://doi.org/10.1093/ijnp/pyw020
https://doi.org/10.1016/S2468-1253(20)30122-9
https://doi.org/10.1016/S2468-1253(20)30122-9
https://doi.org/10.1111/bph.14083
https://doi.org/10.3390/nu12061549
https://doi.org/10.1016/j.dsx.2020.04.038
https://www.ilo.org/global/topics/coronavirus/lang--en/index.htm
https://doi.org/10.1002/jcsm.12589
https://doi.org/10.1080/10253890.2019.1696305
https://doi.org/10.1080/10253890.2019.1696305
https://doi.org/10.1038/s41430-020-0634-3
https://doi.org/10.1038/s41430-020-0634-3
https://doi.org/10.1080/17461391.2020.1761076
https://doi.org/10.1080/17461391.2020.1761076
https://doi.org/10.3390/ijerph15050909
https://doi.org/10.3390/ijerph15050909
https://doi.org/10.1152/japplphysiol.00290.2014
https://doi.org/10.1152/japplphysiol.00290.2014
https://doi.org/10.14309/ajg.0000000000000620
https://doi.org/10.31234/osf.io/uacfj
https://doi.org/10.1016/j.jvb.2009.01.001
https://doi.org/10.3892/mmr.2020.11127
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Clemente-Suérez et al.

Consequences of COVID-19 Pandemic

Pfefferbaum, B., and North, C. S. (2020). Mental health and the Covid-
19 pandemic. N. Engl. ]. Med. 383, 510-512. doi: 10.1056/NEJMp20
08017

Piguillem, F., and Shi, L. (2020). Optimal COVID-19 Quarantine and Testing
Policies. CEPR Discussion Paper No. DP14613.

Qin, F,, Song, Y., Nassis, G. P., Zhao, L., Cui, S., Lai, L., et al. (2020). Prevalence
of Insufficient Physical Activity, Sedentary Screen Time and Emotional Well-
Being During the Early Days of the 2019 Novel Coronavirus (COVID-19)
Outbreak in China: A National Cross-Sectional Study. doi: 10.2139/ssrn.35
66176

Rajkumar, R. P. (2020). COVID-19 and mental health: a review of the
existing literature. Asian J. Psychiatry 52:102066. doi: 10.1016/j.ajp.2020.10
2066

Reynolds, D. L., Garay, J. R., Deamond, S. L., Moran, M. K., Gold, W., and
Styra, R. (2008). Understanding, compliance and psychological impact of the
SARS quarantine experience. Epidemiol. Infect. 136, 997-1007. doi: 10.1017/
50950268807009156

Ricci, F., Izzicupo, P., Moscucci, F., Sciomer, S., Maffei, S., Di Baldassarre, A.,
et al. (2020). Recommendations for physical inactivity and sedentary behavior
during the coronavirus disease (COVID-19) pandemic. Front. Public Health
8:199.

Ridaura, V., and Belkaid, Y. (2015). Gut microbiota: the link to your second brain.
Cell 161, 193-194. doi: 10.1016/j.cell.2015.03.033

Rogers, N. T., Waterlow, N. R, Brindle, H., Enria, L., Eggo, R. M., and Lees,
S. (2020). Behavioral Change Towards Reduced Intensity Physical Activity Is
Disproportionately Prevalent Among Adults With Serious Health Issues or Self-
Perception of High Risk During the UK COVID-19 Lockdown. Public Health
Front. 8:575091. doi: 10.3389/fpubh.2020.575091

Rondanelli, M., Miccono, A., Lamburghini, S., Avanzato, I., Riva, A., Allegrini,
P., et al. (2018). Self-care for common colds: the pivotal role of vitamin D,
vitamin C, zinc, and echinacea in three main immune interactive clusters
(physical barriers, innate and adaptive immunity) involved during an episode
of common colds—practical advice on dosages and on the time to take these
nutrients/botanicals in order to prevent or treat common colds. Evid. Comp.
Altern. Med. 2018:5813095.

Rosen, Z., Weinberger-Litman, S. L., Rosenzweig, C., Rosmarin, D. H,
Muennig, P., Carmody, E. R., et al. (2020). Anxiety and distress among the
first community quarantined in the US due to COVID-19: psychological
implications for the unfolding crisis. PsyArXiv [Preprint]. doi: 10.31234/osf.io/
7eq8c

Saez de la Fuente, 1., Saez de la Fuente, J., Quintana Estelles, M. D., Garcia
Gigorro, R., Terceros Almanza, L. J., Sanchez Izquierdo, J. A., et al. (2016).
Enteral nutrition in patients receiving mechanical ventilation in a prone
position. J. Parenteral Enteral Nutr. 40, 250-255. doi: 10.1177/01486071145
53232

Shanafelt, T. Ripp, J, and Trockel, M. (2020). Understanding and
addressing sources of anxiety among health care professionals during the
COVID-19 pandemic. JAMA 323, 2133-2134. doi: 10.1001/jama.2020.
5893

Shear, M. D., Goodnough, A., Kaplan, S., Fink, S., Thomas, K., and Weiland, N.
(2020). The lost month: How a failure to test blinded the U.S. to Covid-19. The
New York Times. Available online at: https://www.nytimes.com/2020/03/28/us/
testing- coronavirus- pandemic.html

Shigemura, J., Ursano, R. J., Morganstein, J. C., Kurosawa, M., and Benedek, D. M.
(2020). Public responses to the novel 2019 coronavirus (2019-nCoV) in Japan:
mental health consequences and target populations. Psychiatry Clin. Neurosci.
74, 281-282. doi: 10.1111/pcn.12988

Singer, P., Blaser, A. R., Berger, M. M., Alhazzani, W., Calder, P. C., Casaer, M. P.,
et al. (2019). ESPEN guideline on clinical nutrition in the intensive care unit.
Clin. Nutr. 38, 48-79. doi: 10.1016/j.cInu.2018.08.037

Sobocki, P., Jonsson, B., Angst, J., and Rehnberg, C. (2006). Cost of depression in
Europe. J. Mental Health Policy Econ. 9, 87-98.

Sprang, G., and Silman, M. (2013). Posttraumatic stress disorder in parents and
youth after health-related disasters. Disaster Med. Public Health Preparedness 7,
105-110. doi: 10.1017/dmp.2013.22

Sumner, R. C. Bennett, R, Creaven, A. M. and Gallagher, S. (2020).
Unemployment, employment precarity, and inflammation. Brain Behav.
Immunity 83, 303-308. doi: 10.1016/j.bbi.2019.10.013

Sumner, R. C,, and Gallagher, S. (2017). Unemployment as a chronic stressor: a
systematic review of cortisol studies. Psychol. Health 32, 289-311. doi: 10.1080/
08870446.2016.1247841

Tan, L., Wang, Q., Zhang, D., Ding, J., Huang, Q., Tang, Y. Q., et al. (2020).
Lymphopenia predicts disease severity of COVID-19: a descriptive and
predictive study. Signal Transduct. Targeted Ther. 5, 1-3.

Tan, W., and Aboulhosn, J. (2020). The cardiovascular burden of coronavirus
disease 2019 (COVID-19) with a focus on congenital heart disease. Int. J.
Cardiol. 309, 70-77. doi: 10.1016/j.ijcard.2020.03.063

Thakur, V., and Jain, A. (2020). COVID 2019-suicides: a global psychological
pandemic. Brain Behav. Immunity 88, 952-953. doi: 10.1016/j.bbi.2020.04.062

Torales, J., O’Higgins, M., Castaldelli-Maia, J. M., and Ventriglio, A. (2020). The
outbreak of COVID-19 coronavirus and its impact on global mental health. Int.
J. Soc. Psychiatry 66, 317-320. doi: 10.1177/0020764020915212

Tsamakis, K., Triantafyllis, A. S., Tsiptsios, D., Spartalis, E., Mueller, C., Tsamakis,
C., et al. (2020). COVID-19 related stress exacerbates common physical and
mental pathologies and affects treatment. Exp. Ther. Med. 20, 159-162.

Twenge, J. M., Cooper, A. B,, Joiner, T. E,, Duffy, M. E., and Binau, S. G. (2019).
Age, period, and cohort trends in mood disorder indicators and suicide-
related outcomes in a nationally representative dataset, 2005-2017. J. Abnormal
Psychol. 128:185. doi: 10.1037/abn0000410

Vanuytsel, T., van Wanrooy, S., Vanheel, H., Vanormelingen, C., Verschueren,
S., Houben, E., et al. (2014). Psychological stress and corticotropin-releasing
hormone increase intestinal permeability in humans by a mast cell-dependent
mechanism. Gut 63, 1293-1299. doi: 10.1136/gutjnl-2013-305690

Venkatesh, A., and Edirappuli, S. (2020). Social distancing in covid-19: what
are the mental health implications? BMJ 369:m1379. doi: 10.1136/bmj.
m1379

Vital Surveillances (2020). The epidemiological characteristics of an outbreak
of 2019 novel coronavirus diseases (COVID-19)—China, 2020. China CDC
Weekly 2, 113-122. doi: 10.46234/ccdcw2020.032

Walker, P. G., Whittaker, C., Watson, O. J., Baguelin, M., Winskill, P., Hamlet,
A, et al. (2020). The impact of COVID-19 and strategies for mitigation and
suppression in low-and middle-income countries. Science 369, 413-422. doi:
10.1126/science.abc0035

Wang, C., Pan, R, Wan, X,, Tan, Y., Xu, L., Ho, C. S,, et al. (2020). Immediate
psychological responses and associated factors during the initial stage of
the 2019 coronavirus disease (COVID-19) epidemic among the general
population in China. Int. J. Environ. Res. Public Health 17:1729. doi: 10.3390/
ijerph17051729

WHO Coronavirus Disease (COVID-19) Dashboard (2020). covidl9.who.int.
Available online at: https://covid19.who.int/?gclid=CjwKCAjww
YP2BRBGEiwAkoBpAl7sUeqrbL7haK102hb90V VrsingLuMepUZmTIIaWdt
tLANxPHhoC120QAvD_BWwWE (accessed November 23, 2020).

Wilken, J. A., Pordell, P., Goode, B., Jarteh, R., Miller, Z., Saygar, B. G.,
et al. (2017). Knowledge, attitudes, and practices among members of
households actively monitored or quarantined to prevent transmission
of Ebola Virus Disease—Margibi County, Liberia: February-March 2015.
Prehospital  Disaster Med. 32, 673-678.  doi: 10.1017/s1049023x1700
6720

Winn, N. C,, Pettit-Mee, R.,, Walsh, L. K., Restaino, R. M., Ready, S. T., Padilla,
J., et al. (2019). Metabolic implications of diet and energy intake during
physical inactivity. Med. Sci. Sports Exerc. 51, 995-1005. doi: 10.1249/mss.
0000000000001892

Wise, J. (2020). Covid-19 and thrombosis: what do we know about the risks and
treatment? BMJ 369:m2058. doi: 10.1136/bm;j.m2058

Woolhandler, S., and Himmelstein, D. U. (2020). Intersecting US epidemics:
COVID-19 and lack of health insurance. Ann. Internal Med. 173, 63-64. doi:
10.7326/M20-1491

Worden, H., Martinez-Alonso, S., Park, M., and Pan, L. (2020). COVID-19 Impact
on Asian Emissions: Insight from Space Observations.

Wu, Z., and McGoogan, J. M. (2020). Characteristics of and important
lessons from the coronavirus disease 2019 (COVID-19) outbreak in China:
summary of a report of 72 314 cases from the chinese center for disease
control and prevention. JAMA 323, 1239-1242. doi: 10.1001/jama.2020.
2648

Xiao, H., Zhang, Y., Kong, D., Li, S., and Yang, N. (2020a). Social capital and
sleep quality in individuals who self-isolated for 14 days during the coronavirus

Frontiers in Psychology | www.frontiersin.org

December 2020 | Volume 11 | Article 580225


https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.2139/ssrn.3566176
https://doi.org/10.2139/ssrn.3566176
https://doi.org/10.1016/j.ajp.2020.102066
https://doi.org/10.1016/j.ajp.2020.102066
https://doi.org/10.1017/s0950268807009156
https://doi.org/10.1017/s0950268807009156
https://doi.org/10.1016/j.cell.2015.03.033
https://doi.org/10.3389/fpubh.2020.575091
https://doi.org/10.31234/osf.io/7eq8c
https://doi.org/10.31234/osf.io/7eq8c
https://doi.org/10.1177/0148607114553232
https://doi.org/10.1177/0148607114553232
https://doi.org/10.1001/jama.2020.5893
https://doi.org/10.1001/jama.2020.5893
https://www.nytimes.com/2020/03/28/us/testing-coronavirus-pandemic.html
https://www.nytimes.com/2020/03/28/us/testing-coronavirus-pandemic.html
https://doi.org/10.1111/pcn.12988
https://doi.org/10.1016/j.clnu.2018.08.037
https://doi.org/10.1017/dmp.2013.22
https://doi.org/10.1016/j.bbi.2019.10.013
https://doi.org/10.1080/08870446.2016.1247841
https://doi.org/10.1080/08870446.2016.1247841
https://doi.org/10.1016/j.ijcard.2020.03.063
https://doi.org/10.1016/j.bbi.2020.04.062
https://doi.org/10.1177/0020764020915212
https://doi.org/10.1037/abn0000410
https://doi.org/10.1136/gutjnl-2013-305690
https://doi.org/10.1136/bmj.m1379
https://doi.org/10.1136/bmj.m1379
https://doi.org/10.46234/ccdcw2020.032
https://doi.org/10.1126/science.abc0035
https://doi.org/10.1126/science.abc0035
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://covid19.who.int/?gclid=CjwKCAjwwYP2BRBGEiwAkoBpAl7sUeqrbL7haK1o2hb90VVrsingLuMepUZmTlIaWdtLWUtLdNxPHhoC12oQAvD_BwE
https://covid19.who.int/?gclid=CjwKCAjwwYP2BRBGEiwAkoBpAl7sUeqrbL7haK1o2hb90VVrsingLuMepUZmTlIaWdtLWUtLdNxPHhoC12oQAvD_BwE
https://covid19.who.int/?gclid=CjwKCAjwwYP2BRBGEiwAkoBpAl7sUeqrbL7haK1o2hb90VVrsingLuMepUZmTlIaWdtLWUtLdNxPHhoC12oQAvD_BwE
https://doi.org/10.1017/s1049023x17006720
https://doi.org/10.1017/s1049023x17006720
https://doi.org/10.1249/mss.0000000000001892
https://doi.org/10.1249/mss.0000000000001892
https://doi.org/10.1136/bmj.m2058
https://doi.org/10.7326/M20-1491
https://doi.org/10.7326/M20-1491
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1001/jama.2020.2648
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Clemente-Suérez et al.

Consequences of COVID-19 Pandemic

disease 2019 (COVID-19) outbreak in January 2020 in China. Med. Sci. Monitor
Int. Med. ]. Exp. Clin. Res. 26:¢923921.

Xiao, H., Zhang, Y., Kong, D., Li, S., and Yang, N. (2020b). The effects of social
support on sleep quality of medical staff treating patients with coronavirus
disease 2019 (COVID-19) in January and February 2020 in China. Med. Sci.
Monitor Int. Med. ]. Exp. Clin. Res. 26, €0923549-41.

Yang, H., Wang, C., and Poon, L. C. (2020). Novel coronavirus infection
and pregnancy. Ultrasound Obstet. Gynecol. 55, 435-437. doi: 10.1002/uog.
22006

Yuki, K., Fujiogi, M., and Koutsogiannaki, S. (2020). COVID-19 pathophysiology:
areview. Clin. Immunol. 215:108427. doi: 10.1016/j.clim.2020.108427

Zbinden-Foncea, H., Francaux, M., Deldicque, L., and Hawley, J. A. (2020). Does
high cardiorespiratory fitness confer some protection against pro-inflammatory
responses after infection by SARS-CoV-2? Obesity 28, 1378-1381. doi: 10.1002/
oby.22849

Zhai, Y., and Du, X. (2020). Loss and grief amidst COVID-19: a path to adaptation
and resilience. Brain Behav. Immunity 87, 80-81. doi: 10.1016/j.bbi.2020.04.053

Zhang, J., Lu, H., Zeng, H., Zhang, S., Du, Q., Jiang, T., et al. (2020). The differential
psychological distress of populations affected by the COVID-19 pandemic.
Brain Behav. Immunity 87, 49-50. doi: 10.1016/§.bbi.2020.04.031

Zhang, J. ]., Dong, X,, Cao, Y. Y., Yuan, Y. D,, Yang, Y. B,, Yan, Y. Q,, et al. (2020).
Clinical characteristics of 140 patients infected with SARS-CoV-2 in Wuhan,
China. Allergy 75, 1730-1741. doi: 10.1111/all.14238

Zhang, L., and Liu, Y. (2020). Potential interventions for novel coronavirus in
China: a systematic review. J. Med. Virol. 92, 479-490. doi: 10.1002/jmv.25707

Zhou, F., Yu, T., Du, R, Fan, G, Liu, Y., Liu, Z., et al. (2020). Clinical course and
risk factors for mortality of adult inpatients with COVID-19 in Wuhan. Lancet
395, 1054-1062. doi: 10.1016/S0140-6736(20)30566-3

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Clemente-Sudrez, Dalamitros, Beltran-Velasco, Mielgo-Ayuso
and Tornero-Aguilera. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

15

December 2020 | Volume 11 | Article 580225


https://doi.org/10.1002/uog.22006
https://doi.org/10.1002/uog.22006
https://doi.org/10.1016/j.clim.2020.108427
https://doi.org/10.1002/oby.22849
https://doi.org/10.1002/oby.22849
https://doi.org/10.1016/j.bbi.2020.04.053
https://doi.org/10.1016/j.bbi.2020.04.031
https://doi.org/10.1111/all.14238
https://doi.org/10.1002/jmv.25707
https://doi.org/10.1016/S0140-6736(20)30566-3
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Social and Psychophysiological Consequences of the COVID-19 Pandemic: An Extensive Literature Review
	Introduction
	Psychosocial and Psychological Stressors in the Pandemic
	Imminent Psychological Effects, the Fear, and the Normalization Process
	From Social Beings to Total Isolation: The Imposed Quarantine
	Experiencing COVID-19 Symptomatology
	Vast Human Loss
	Financial Collapse, the Fall Dawn of Personal Economies

	Physiological Stressors in the Pandemic
	Physical Inactivity in the Pandemic
	Nutrition in the Pandemic
	Gut Microbiome Alterations Due to COVID-19 and Its Brain Nexus

	Physiological Sequelae of the Covid-19
	Psychological Sequelae of the Covid-19
	Conclusion
	Author Contributions
	References


