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Abstract

COVID-19 infection in humans has been declared as a global emergency by the World Health Organization. During the
pandemic, the morbidity and mortality rate increases rapidly. COVID-19 spreads various respiratory disorders in
humans. In 2019, SARS-CoV-2 spread more rapidly compared to MERS-CoV and SARS-CoV. A lot of people
experienced stress, anxiety, and sleep disorders during the pandemic and the lockdown period due to financial losses
and human-to-human transmission of the virus. Depression, stress, and anxiety increased during the pandemic, with
even suicidal cases increasing by 30 percent. COVID-19 is a zoonotic disease. The origin of the spread of COVID-19 is
not confirmed yet, but it is suggested that it was transmitted from animals to humans. Later on, human-to-human
transmission became a major source of the virus spreading among human beings. COVID-19 can spread through both
horizontal and vertical transmission. It can also be transmitted through organ transplantation and surgeries. The mental

health of the general public was affected due to lockdown and quarantine measures, as they were required to practice
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social distancing and stay at home. Financial losses, high mortality rates, social distancing, quarantine, lockdowns, and
unavailability of basic needs were some of the most common factors that caused stress, anxiety, and depression. In
addition to the respiratory tract, COVID-19 also affects other organs and organ systems, such as the heart, liver, urinary
bladder, and even the central nervous system. ACE2 is a receptor of SARS-CoV-2 and is present in the endothelial
linings of all organs. The virus enters the cell through ACE2, and furin also facilitates the entrance of the virus into the
cell. Mechanoreceptors and chemoreceptors can also play a role in the spread of COVID-19 through synaptic routes in

the medulla of the brain. This causes some neurological problems, which lead to psychological problems.
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1. Introduction

Coronavirus is an RNA enveloped round or spherical virus that belongs to the family Coronaviridae and subfamily
Coronavirinae. It has a diameter between 60 to 140 nm. (Shereen M. A., 2020) It is divided into four genera:
Alphacoronavirus, Betacoronavirus, Gammacoronavirus, and Deltacoronavirus. (Tang, 2020) Coronavirus is not new to
human beings. It was already present in other animals like bats, civet cats, and rodents. It actually transfers from animals’

reservoirs and causes disease in humans after some modifications in its genomic sequence. (Corman)

In this century, coronavirus is spreading a severe respiratory disorder in humans and has demolished all researched
treatments. Out of the six known coronaviruses, Severe acute respiratory syndrome (SARS-CoV) in China in 2002 spread
the disease to 8422 people, out of which 916 died, and Middle East Respiratory Syndrome (MERS-CoV) in 2012 spread in
Arabian countries and infected 1800 people. In 2019, a novel coronavirus called SARS-CoV2 spread more rapidly than

MERS-CoV and SARS-CoV. (Kadam SB, 2021)

The actual spreading origin of the novel coronavirus is unknown. There is no authentic information regarding its origin of
spreading. Some scientists claim that its spreading origin was The Hunan food market in Wuhan City, China. Different
animals like frogs, snakes, and bats were being sold in the market, and 50 people were affected by it. Initially, it was
suggested that people already had pneumonia and they ate food from the market and experienced this disease. Later

investigations revealed that people from outside Wuhan city were also infected by this virus (Shereen M. A., 2020).

In previous outbreaks, such as SARS and MERS, viral infection led to sleep disturbances, anxiety, and depression(Deng
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J, 2021) During the COVID-19 pandemic, people have also experienced stress, anxiety, and depression due to social
distancing, financial losses, quarantine, and staying at home. (Varma P, 2021) COVID-19 is a fast-growing infection,
transmitted through human to human via contacts and droplets. In the beginning of the pandemic, many countries
imposed safety measures due to the lack of proper treatment and vaccination. Suicide rates had increased by 30% in
populations due to these depression, traumatic stress, and anxiety. There is a gap in the treatment of people having
psychological disorders in developing countries like Pakistan. 76-85% of people do not receive any treatment for mental

disorders due to this gap. The level of the gap is much higher during and after the pandemic. (Wolf S, 2021)

In Pakistan, the first SARS-CoV-2 case was reported in February 2020 and the government of Pakistan imposed a
lockdown in the second week of March 2020 to control the spread of the virus. All educational institutes, workplaces,
worship places, and industries were closed. This lockdown affected the psychological health of the Pakistani people.

(Majeed S, 2021)

The purpose of this article is to provide a review of the effects of the coronavirus SARS-CoV-2 on the psychological health
of the general public. It will explain how the current COVID-19 pandemic has adversely affected the social lives of people
through social distancing, lockdown conditions, and quarantine. It will also discuss the various modes of transmission of
the coronavirus, its impact on the central nervous system of humans, and the smart lockdown policy implemented by

Pakistan to prevent the devastating effects of the virus and minimize major economic losses.

2. Psychological Effects of COVID-19

Governments of different countries all over the world have imposed lockdowns to control the effects of the spread of the
COVID-19 viral infection. All public health measures, such as social distancing and quarantine, have led to some adverse
psychological disorders in the public. Fears of infection, social losses, financial losses, and an improper supply of basic
things like food items and even medicines have increased the frustration in people, thereby increasing risk factors.
Loneliness and social distancing have caused psychological disorders and syndromes such as hypertension and
insomnia. (Blanco C, 2020) Different waves of coronavirus over time have produced frustration in people. The major fear
has been getting infected with the virus. In some countries like India, Italy, the USA, and some European countries where
COVID-19 has spread at devastating levels, people have become hopeless for their future, and complete lockdown
conditions have made them powerless, unsocial, and alone. Certain social activities, such as family gatherings, meeting
with friends, and outings, which help a person relax and alleviate depression, have been restricted due to public health
measures. Although these measures are imposed for the betterment and safety of the general public, they have
psychological effects. (Manivannan M, 2021) Quarantine situations especially affect the mental health of young
individuals. A young individual has a vast social circle compared to an older one. Therefore, the conditions during the
coronavirus pandemic have resulted in anxiety, anger, and confusion in young individuals. According to research
conducted by The Angus Reid Institute, there was a disturbance in mental health for 50% of Canadians, and 42% of
Canadians reported a disturbance in physical health due to limited physical activity during quarantine conditions. There

was a 5.5% increase in the perception of loneliness among young individuals in the UK. Post-traumatic stress syndrome

Qeios ID: IIOEEH - https://doi.org/10.32388/IIOEEH 3/14



Q Qeios, CC-BY 4.0 - Article, November 30, 2023

(PTSS) was observed in the general public after the pandemic. Extended exposure to fear during the pandemic resulted in

changes in emotional and behavioral patterns of people due to social distancing. (Chen, 2021)

3. Host Susceptibility to COVID-19

The COVID-19 induced by a virus named SARS-CoV-2 infection is characterized by a range of clinical severities. Some
patients are asymptomatic, while others show mild symptoms of upper respiratory tract infection. However, in a few
patients, SARS-CoV-2 develops severe pneumonia followed by cough, fever, dyspnea, acute respiratory injuries, and
bilateral pulmonary infiltrates, involving multiple organs of the human body, which can cause deaths. Risk factors for the
severity of COVID-19 infection include male sex, elderly persons, pre-existing comorbidities, and an increased body mass
index. (Velavan TP, 2021) Angiotensin-converting enzyme 2 (ACE2) is an enzyme that functions as a receptor on the cell
surface, and it is present in high numbers in cells of the lungs, heart, and kidneys. Through ACE2, the SARS-CoV-2
enters the host cell. This enzyme is also the main regulator of the renin-angiotensin-aldosterone system (RAAS). SARS-
CoV-2 triggers ACE2 unbalancing and RAAS activation, which eventually leads to COVID-19 progression, specifically in
those patients having comorbidities, such as diabetes mellitus, hypertension, and cardiovascular diseases. Therefore,
ACEZ2 expression may have paradoxical effects and aid in SARS-CoV-2 pathogenicity. (Beyerstedt S, 2021) Along with
ACE2, transmembrane protease serine 2 and dipeptidyl peptidase-4 also play a key role in the intensity of the disease.
(Choudhary S, 2021). Stress-like syndromes are also possible risk factors that are involved in the severity and

susceptibility to COVID-19.

Pregnant mothers also have an increased susceptibility to COVID-19 due to stress during pregnancy. There is no
evidence of transmission of SARS-CoV-2 from mother to fetus. This may be due to the amniotic fluid, lactoferrin in the
placenta, and lacteal secretion. During COVID-19, there is a cytokine storm causing inflammation that leads to fetal
damage. It can then cause disorders like autism and developmental abnormalities of the brain in neonates. So, COVID-19

can have serious health issues for the fetus. (Naidu SAG, 2022)

4. Mechanism of COVID-19 to Damage Other Organs, Especially the Brain and Central

Nervous System

Coronavirus not only affects the respiratory tract but also affects other organs and organ systems such as the heart,
urinary system, liver, testes, and even the CNS. The angiotensin-converting enzyme ACE2 plays a role as a receptor for
SARS-CoV-2. ACE2 is present in the endothelial linings of all organs, especially the heart, lungs, liver, kidneys, and
Leydig cells in the testes. ACE2 regulates fluid and electrolyte balance and blood pressure. The virus enters the cell
through these receptors. Another protein that facilitates the entrance of the coronavirus into host cells is furin. (Tancheva,
2020) Patients also experience insomnia, headaches, and dizziness during viral infection, indicating the effect of the virus
on the nervous system. Neuro-COVID is a new term used for COVID that relates to neurological disorders. In one study,

78 out of 214 patients with SARS-CoV-2 had neurological symptoms like impaired consciousness and cerebrovascular
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disease. (Mao L, 2020) Coronavirus can also spread via mechanoreceptors and chemoreceptors through synaptic routes

in the medulla of the brain.
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Figure 1. Possible entry routes of coronavirus in the Central Nervous System (CNS) (Mahalakshmi AM, 2021)

The most targeted area of the coronavirus is the brainstem. (Li YC, 2020) ACE2 receptors are also present in glial cells,
which can be a pathway for the coronavirus to reach the brain. Gene sequencing of the cerebrospinal fluid shows the
occurrence of the coronavirus, indicating its ability to affect the nervous system. (Holshue ML, 2019) This approach of the
coronavirus to the CNS (central nervous system) has caused some neurological problems. These neurological problems

lead to some serious psychological disorders in patients with the coronavirus.

5. Modes of Transmission

As mentioned above, the actual origin of transmission is from animals. So, it's a zoonotic disease that transfers from
animals to humans. Human to human transmission was first studied by Chan et al. They studied the travel history of six
people from a family who were infected with the coronavirus. One person from that family never traveled to Wuhan, but

was also infected with COVID-19 when they came in contact with the rest of their family members. It transfers through
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person to person. lts modes of transmission are aerosol, person to person contact, and through sneezing or coughing of

infected person. (Sharma, 2021) The following are the different modes of transmission of coronavirus.

5.1. Animal-to-Human Transmission

The COVID-19 virus, which is found in bats and in humans, is similar. According to this, bats are considered as reservoirs
causing acute infections of COVID-19 in humans. When studied at the genomic level, the coronavirus found in humans
and bats is 96% identical. (Peng Zhou, 2020) Cross-species transmission occurs because of homologous recombination
in the spike glycoprotein. COVID-19 and the snake Bungarus multicinctus have the same codon usage bias and, because
of resampling similarity, snakes were also suggested as virus reservoirs causing COVID-19 in humans. (Ji W, 2020)
Pangolins provide a partially spiked gene to COVID-19, so they are implicated as a missing link in this infection to
humans. The virus isolated from a pangolin is 91.02% identical at a whole genome level to the binding site of functionality
in the spike protein of the coronavirus in humans. Therefore, pangolins also play a role as a natural reservoir for the
coronavirus, playing an important role in the transmission of the disease in humans. (Matthew C. Wong, 2020) (Li Q,
2020) (Lam, 2020) Later on, many patients who didn’t have any exposure to China, Wuhan, or animals had contracted
the disease, indicating that COVID-19 is not only limited to “animal-to-human transmission”, but it can also transmit from
humans to humans. So, the transmission pathway of COVID-19 is apparently similar to MERS and SARS, which infect
and spread because of respiratory droplets through coughing and sneezing, and close contact is also a major reason for

its transmission. (Rahman HS, The transmission modes and sources of COVID-19: A systematic review, 2020)

5.2. Human-to-Human Transmission

In the current pandemic, the major pathway of transmission of the disease is human-to-human transmission of the virus,
COVID-19 (Jin X, 2020). Testing and rigorous surveillance are needed to avoid further expansion of the pandemi¢RN,
2020) (COL, 2020). Generally, patients with COVID-19 symptoms spread the virus to those with whom they are in close
contact (She J, 2020) (Boldog P, 2020). Many COVID-19 patients unknowingly serve as carriers, transmitting the virus to
others, even while being asymptomatic (Rothe C, 2020) (Zhou, 2020) (Hu Z, 2020). This ultimately leads to an increase
in COVID-19 cases in societies that lack the practice of social distancing and isolation, as well as in families with

individuals who have asymptomatic infections (Riou J, 2020) (Phan LT, 2020).
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Figure 2. Primary sources of coronavirus transmission (Rahman HS, The Transmission Modes and Sources of

COVID-19: A Systematic Review, 2020)

5.3. Horizontal Transmission

Based on the guidelines provided by Chinese health authorities, there are three major routes that primarily transmit the

COVID-19 virus in humans. These routes include: droplets, direct contact, and aerosols. (Yan Y, 2020) (Lu Q, 2020)

5.3.1. Direct Contact Transmission

Direct contact transmission occurs when there is direct contact with objects and surfaces that are contaminated with the
virus. People can get infected through their mouth, eyes or nose. Healthcare workers are at a higher risk of infection as
they constantly attend to COVID-19 positive patients. They are particularly susceptible to infection through direct contact
transmission, which is a common cause of nosocomial infections. (Belser JA, 2013) (Koenig KL, 2020)(Li X, 2020) In
direct contact transmission, the main source of infectious particles are fomites. (Jiang F, 2020) (Rothan HA, 2020)
Washing hands frequently with an alcohol-based hand wash and avoiding touching the nose, mouth, and eyes with

contaminated hands can minimize the risk of COVID-19 transmission. (T, 2020)

5.3.2. Aerosol Transmission

The coronavirus is not actually an airborne virus. Aerosols, which are contained in expired air from sneezes and coughs,
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contaminate the environment and serve as a medium for virus spread. (Belser JA, Ocular tropism of respiratory viruses,
2013) (Koenig KL, 2019-nCoV: The Identify-Isolate-Inform (31) Tool Applied to a Novel Emerging Coronavirus, 2020)
Patients who have symptoms of COVID-19, as well as asymptomatic COVID-19 positive patients, can be a source of
infection and play a role in aerosol transmission. (Yeo C, 2020) Aerosols contaminated with the virus can stay in the air at
high concentrations for a long time in close environments, ultimately increasing the rate of transmission. (Wu D, 2020) The

virus can remain viable for at least 48 to 72 hours on plastic surfaces and stainless steel. (van Doremalen N, 2020)

A significant risk to healthcare workers and doctors is the transmission of nosocomial infections(Wang, Y., 2020).
Nosocomial infections are transmitted through aerosols during respiratory pathways and dental care procedures (Peng,
X., 2020), as well as hemodialysis (Basile, C., 2020). These infections are most commonly observed in intensive care
units. To minimize the risk of infection, it is suggested to use personal protective equipment (PPE), and in severe cases, a
powered air-purifying respirator (PAPR) should be used. (Rahman, H.S., The transmission modes and sources of

COVID-19: A systematic review, 2020)

5.3.3. Droplet Transmission

Droplets are abundant in respiratory air, and their size is less than 5mm in diameter. Sneezing and coughing increase the
expulsion of droplets from the oral cavity and respiratory tract. These droplets are contaminated with the virus in COVID-
19 positive people. When healthy people inhale or ingest these droplets, they become infected with COVID-19. (Wang C,
2020) It is the most dangerous form of transmission for healthcare workers.(Tran K, 2012) If personal protective
equipment is used with proper barriers to droplets, the risk of infection can be reduced. Maintaining personal and

environmental hygiene is also recommended to limit the transmission of infection. (MA, 2020)

5.4. Transmission of Coronavirus Through Surgical Operations and Organ Transplantation

The coronavirus primarily inhabits the respiratory tract and its secretions. If COVID-19 patients require surgery, they pose
a risk of infection to healthcare workers, for example, in organ transplantation procedures. Organ recipients are in an
immunocompromised state, which is required for the procedure, so they are at a greater risk of infection (Tian S, 2020)
(Kumar D, 2020). Therefore, cases in which organ transplantation is not necessary are suggested to be delayed until the

COVID-19 pandemic is no longer a health threat.

However, it is necessary to perform emergency surgical interventions in COVID-19 population for severe appendicitis,
cases of abortions needing strangulated inguinal hernias, caesarian sections, intestinal/respiratory obstructions,
aggressive tumors, painful kidney stones, severe toothache, and even severe trauma caused by a car accident or

gunshot. (Patriti A, 2020)

There was no published data on cases of virus transmission from patients to doctors, healthcare workers, surgeons, and
other hospitalized patients during treatment, surgical operations, and hospitalization (Wang W, 2020). But later on, it was
confirmed by the Chinese Center for Disease Control and Prevention that healthcare personnel were infected in 3.8% of

cases, of which 15% were severe cases and the mortality rate was 0.2%. In COVID-19 positive patients, it is obvious that
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the virus is present in sputum (93%), stool (29%), blood (1%), and some organs may also contain the virus, which can
ultimately expose surgeons or operating room staff (Wu, 2020). Upper respiratory and pulmonary surgeries are at a

greater risk, and gastrointestinal and colorectal surgeries can also pose a higher risk of virus transmission (Ortega, 2020).

6. Smart Lockdown Policy of Pakistan

In Pakistan, people give a lot of importance to social life. The lockdown disturbed the social activities and increased the
pressure on the psychological health of people. The poverty rate in Pakistan is 33%. Many people are daily wage earners.
When the government of Pakistan imposed a complete lockdown during the first wave of COVID-19, all daily wage
earners became jobless due to the shutdown of industries and construction sites. Small private companies and schools
reduced the pay of their employees, which led to severe financial problems for a large population of Pakistan. (Majeed S,
2021) After a complete lockdown, the Pakistan Government reviewed the socio-economic situation of the country and
implemented a smart lockdown at both federal and provincial levels on June 13, 2020. This concept was based on a new
strategy of trace, track, and quarantine. According to this policy, healthcare workers identified the high-risk areas where
the number of cases was too high, and the health department declared those areas as hotspots. These areas were
declared as quarantine zones for all the residents. Everyone stayed at their houses for two to three weeks for quarantine.
After a suitable period of quarantine and proper testing, all the people came out and continued their normal life routines.
When healthcare staff identified a patient, they traced their previous two weeks’ history of travel and meetings with other
people. After a complete checkup and identification, an affected person was sent to the nearest quarantine facility. The
government of Pakistan also supported its low-income and jobless citizens due to COVID-19 by launching an Emergency
Cash Program, which was known as the “EHSAAS EMERGENCY CASH PROGRAM”. (Abbas, 2022) Industries and
construction sites were opened under the smart lockdown policy with strict SOPs. This way, all the income sources of daily

wage earners had resumed.

Conclusion

COVID-19 is an infectious disease caused by a virus named SARS-CoV-2. The COVID-19 pandemic has created a global
health crisis. The infection is characterized by a range of severity, from mild to moderate and severe infections in human
beings. Europeans mostly develop severe infections due to their cold weather, which affects their immunity and ability to
maintain body temperature. Asians, on the other hand, tend to develop mild or moderate infections and report a
comparatively smaller number of deaths compared to Europe. There are two ways in which anxiety is linked to COVID-19.
Firstly, patients develop anxiety due to isolation and fear of the deadly COVID-19. Secondly, in cases of severe COVID-19
infection, the level of oxygen decreases, leading to inadequate oxygen supply to the body’s tissues. This can result in
damage to various body parts, including the brain, and can lead to serious mental issues. As Coronavirus affects the
central nervous system, it is also a major factor in causing serious psychological and brain malfunctioning. Pakistan, being

an Asian country with a long hot span in its weather pattern, has prevented major economic losses and witnessed a
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decline in the number of positive cases due to its smart lockdown policy and strict implementation of SOPs in all waves of

the coronavirus.
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