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Abstract.
BACKGROUND: COVID-19 is a highly contagious acute respiratory syndrome and has been declared a pandemic in more
than 209 countries worldwide. At the time of writing, no preventive vaccine has been developed and tested in the community.
This study was conducted to review studies aimed at preventing the spread of the coronavirus worldwide.
METHODS: This study was a review of the evidence-based literature and was conducted by searching databases, including
Google Scholar, PubMed, and ScienceDirect, until April 2020. The search was performed based on keywords including
“coronavirus”, “COVID-19”, and “prevention”. The list of references in the final studies has also been re-reviewed to find
articles that might not have been obtained through the search. The guidelines published by trustworthy organizations such as
the World Health Organization and Center for Disease Control have been used in this study.
CONCLUSION: So far, no vaccine or definitive treatment for COVID-19 has been invented, and the disease has become a
pandemic. Therefore, observation of hand hygiene, disinfection of high-touch surfaces, observation of social distance, and
lack of presence in public places are recommended as preventive measures. Moreover, to control the situation and to reduce
the incidence of the virus, some of the measures taken by the decision-making bodies and the guidelines of the deterrent
institutions to strengthen telecommuting of employees and reduce the presence of people in the community and prevent
unnecessary activities, are very important.

Keyword: Pandemic, prevention, novel coronaviruses, COVID-19

1. Introduction

Coronaviruses are a large family of viruses and a
subcategory of Coronaviridae, which includes differ-
ent viruses from the common cold to more serious
diseases such as SARS, MERS, and COVID-19.
The virus naturally spreads in mammals and birds.

∗Corresponding author: Mohsen Poursadeqiyan. E-mail: mo.
poursadeghiyan@uswr.ac.ir.

However, seven human-transmitted coronaviruses
have been discovered so far [1]. Coronaviruses
are zoonotic; that is, they are transmitted between
animals and humans [2]. The latest species, the
new corona, became widespread in Wuhan, China,
in December 2019, and studies suggest that this
disease has an animal origin, which was first trans-
mitted from animal to human, and then become
a pandemic through human-to-human transmission
in many countries [3]. Given the large number of
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people who have been in contact with seafood and
have been to the wet animal wholesale market in
Wuhan, it is possible that this market is a zoonotic
zone of COVID-19. Numerous studies have been con-
ducted to identify the root cause of the disease, but so
far the cause has not been precisely determined, and
the results only show that mammals are most likely
the link between COVID-19 and humans [1]. Based
on the results of the virus genomes sequencing and
evolutionary analysis, bats have been suspected as
the natural host of the virus [4], and COVID-19 may
have been transmitted to humans through unknown
intermediate host sources for infection. According
to the protein sequences alignment and phylogenetic
analysis, it is more likely to provide an alternative
intermediate host, such as turtles, snakes and pan-
golin [5]. It seems that discovering the origin and how
it was created will help scientists to prohibit the use
of the category of wild animal meat for preventing the
occurrence of these dangerous global phenomena. It
seems that this method is the most basic way to stop
the disease and prevent such dangerous epidemics,
although there have been some hypotheses that the
virus may be man-made, of which the results of the
study conducted by Menachery et al. have made this
hypothesis more serious [6]. However, in a recent
study by Andersen published in Nature, the hypothe-
sis that COVID-19 was man-made has been rejected
[7]. According to statistics provided by China, the
death rate caused by COVID-19 has been higher in
people over the age of 50 [8]. In a small number of
patients, the virus quickly led to developing acute res-
piratory symptoms and organ failure, and even death.
Some adults and children with COVID-19 may not
have severe symptoms, but they can transmit the virus
to other adults [9]. Studies by Qifang et al. have shown
that the risk of being infected by COVID-19 in chil-
dren and adults is equal, although fewer children have
severe symptoms [10].

At the time this study was conducted (in early
April 2020), more than one million people worldwide
have been infected by the disease, and the number
will certainly increase [11]. There have been reports
that younger people were also among the victims of
COVID-19. For instance, a 24-year-old Iranian nurse,
three teenagers aged 12, 14, and 16 in Europe, and a
16-year-old girl in France died due to the virus with-
out any medical history [12, 13]. There have been
reports of a positive test for COVID-19 in some pets,
including two dogs of different breeds, a cat from
Hong Kong, and a Malaysian tiger infected at a zoo
in the USA [14, 15]. Studies have shown that the

period from symptoms onset of COVID-19 to death
ranged from 6 to 41 days, with an average of 14 days.
This period depends on the person’s age and immune
system, and this period is lower among adults over
70 than in those under 70 [1]. The results of the study
by Kampf et al. showed that 30% of the carriers were
asymptomatic, only 43.8% of the individuals had a
fever, and in 15.7% of the cases severe pneumonia
was observed [8]. On the other hand, the results of
epidemiologic studies have shown that every per-
son with COVID-19 can infect a large number of
people. Thus, if the process of stopping the chain
of infection by the application of preventive mea-
sures in the community is ignored, COVID-19 will
always have a host, and the number of infected peo-
ple will exponentially increase. By April 2020, more
than 200 countries (i.e. almost the entire world) have
been affected by COVID-19 [11]. Statistics show that
human casualties in China have been lower than in
many other countries, which is one of the reasons
for the success in the prevention of COVID-19 [16].
The virus is transmitted through contact with respi-
ratory droplets caused by coughing or sneezing or by
touching objects and surfaces that contain droplets
of coughs or sneezes of an infected person. Stud-
ies have also shown that coronaviruses can survive
on environmental surfaces and inanimate objects for
several days [17]. Due to the fact that no preven-
tive vaccines have been developed and tested in the
community at the time of writing, the present study
intended to review studies with the aim of preventing
the COVID-19 crisis worldwide.

2. Materials and methods

This study was based on an evidence-based lit-
erature review and was conducted by searching
databases, including Google Scholar, PubMed, and
ScienceDirect, by April 2020. The search was based
on keywords, such as “Coronavirus”, “COVID-19”,
and “prevention”. The reference list of the final study
was also reviewed to find articles that had not been
obtained through the search. The guidelines pub-
lished by reputable organizations such as the World
Health Organization (WHO) and the Center for Dis-
ease Control (CDC) have also been used in this study.
Studies published in English and conducted in dif-
ferent countries were selected for analysis. Studies
and research related to treatment and clinical diag-
nostic symptoms have been excluded from the study.
Finally, after removing duplicate cases, the search
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results were independently reviewed by two authors
based on the inclusion and exclusion criteria, and
the studies that entered the final analysis phase were
extracted and analyzed.

3. Discussion and results

Based on the results obtained from different arti-
cles, the results are categorized in several categories
with the prevention approach.

3.1. Disease screening in the workplace

Disease screening is a critical and important step
for detecting and isolating infected people. In this
plan, governments and their health centers should
take real and accurate tests from possibly infected
people and intensify the screening rate as much as
possible. By implementing this plan, patients are rec-
ognized more quickly and are separated from the
work- and family environment, and are treated and
quarantined entirely [18]. In this case, when the
COVID-19 test is positive, the family of the infected
person, as well as people and colleagues who have
been in contact with this person during the last two
weeks are also quarantined to prevent the transmis-
sion of the infection to other people in the community.
Without a doubt, this is the most important way to
stop the global epidemic chain [19]. However, the
monitoring should continue until the end of the epi-
demic and eradication of the disease, and no person
will be safe, even when the test is negative, and it is
possible that the test, through exposure to the virus
in the next days, with the appearance of suspicious
symptoms, becomes positive. This strategy, known as
eliminating the risk, is the most effective and efficient
risk reduction strategy [20]. Some of the challenges
for the screening of diseases include the shortage of
diagnostic kits and the duration of the test, the amount
of use and the time required for taking the test, as well
as the cost to governments. Some countries, such as
Iran, monitor the health condition of people by estab-
lishing an online self-reporting site and telephone
inquiry system (4030 system). Although this is one of
the least effective ways to diagnose patients and has
been somewhat successful in performing this task, the
incidence of diagnostic symptoms is extremely chal-
lenging. The incubation period of at least 14 days
and the probability of being asymptomatic carriers
are among the many challenges of this part-time diag-
nostic method. On the other hand, people have been

conditioned to observe the distance from people with
symptoms, and all these cases have played a role in
the hidden spread of COVID-19.

The source of the COVID-19 outbreak may be
likened to a mountain of ice; the part that comes out
of the water represents people with the symptoms,
and the part underwater, that is probably much larger,
represents the asymptomatic carriers. Therefore, it
is always recommended to pertain social distance
and cover the respiratory areas as a precautionary
measure. In some work environments such as pro-
duction halls and assembly lines, a large number
of employees may be present in a closed environ-
ment, so screening and disease detection in such
environments have particular importance because it
will prevent the transmission of the disease to col-
leagues.

3.2. COVID-19 transmission and pathogenicity

The incubation period for COVID-19 is 1–14 days,
and during this time, the person can transmit the
disease to others [5]. It should be noted that the pres-
ence of a symptom does not indicate the presence
of the disease and is not the condition for caution,
but the observance of principles of health and pre-
vention should always be taken into consideration.
Results of studies conducted by Bai et al. showed
that 30% of the carriers are asymptomatic and can
carry the virus for up to two weeks. 55% of the
patients have mild symptoms that began less than a
week after infection and improved after a few days.
These patients are carriers of the virus for up to three
weeks. About 10% of the patients show severe symp-
toms, and their symptoms began late in the first week;
this group carries the disease for about four weeks.
About 5% of the patients show very severe symp-
toms, which occur after a few days; their breathing
becomes very difficult, they need to be transferred to
the ICU and need a ventilator, and, eventually, 50%
of this group recovers [21]. Only some infected peo-
ple had symptoms such as a runny nose, a cough or
sneeze, sputum, etc. [22]. 43% of the people had fever
symptoms [8].

COVID-19 has the ability to stay on different sur-
faces from two hours up to nine days, depending on
the type of surface, temperature, and relative humid-
ity [23]. The results showed that the virus persistence
was higher on steel and glossy surfaces [8]. COVID-
19 is transmitted through contact with droplets of
the infected person’s respiratory tract, which may
come in direct contact with the person’s face or are
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precipitated on surfaces, and lead to infection of
other people through contact with infected surfaces.
Some studies in China have shown that the virus is
also found in the feces of an infected person, which
indicates that it is transmitted in different ways [5].
Airborne transmission of COVID-19 has also been
discussed. The WHO reported that the virus could be
suspended for up to eight hours [24]. COVID-19 is
still alive three hours after being spread through tiny
droplets, according to a recent study by the Amer-
ican Institute for Allergy and Infectious Diseases
Research. In simpler terms, very small particles that
come out of the mouth and nose when sneezing or
coughing carry the virus and can be the disease carrier
for three hours [25]. According to research published
in the Journal of Virology, people should never shake
used or unused clothes, plates, or fabrics because the
virus is highly ineffective when attached to a porous
surface, and only lasts three hours on porous fab-
rics and materials, four hours on copper (this is a
natural disinfectant substance) and wood, 24 hours
on cardboard, 42 hours on metal and 72 hours on
plastic.

However, if the materials are shaken, the virus
molecules float in the air for up to threehours and can
settle in the nose [26]. Examination of the room of
three COVID-19 patients in Singapore showed that
there was no virus in the air of the patient rooms,
which can indicate that the virus was not airborne.
However, more samples are needed. Even in presence
of severe infection, routine cleaning and disinfection
of patients’ rooms are sufficient to eradicate the virus
[27]. Due to the airborne capability of COVID-19, it
is recommended to reduce the activites and processes
that intensify the production of aerosol particles in
the workplace, including the use of compressed air to
clean surfaces, and, if necessary, this process should
be done in isolation and with the use of appropriate
masks in order to reduce the exposure to production
aerosols.

In the section, the role of masks in preventing
the transmission of the virus from the patient is dis-
cussed. Reactions such as coughing and sneezing by
an infected person or carrier can cause indoor air pol-
lution or pollution of the surfaces [17]. Therefore,
the use of masks can effectively prevent the spread
of COVID-19, and some countries have emphasized
the use of masks for healthy people and patients
alike [28]. Some sources have suggested that, in the
absence of a mask, people should use a handkerchief
in front of the mouth, the elbow or the hand to cover
the mouth when coughing or sneezing [29, 30].

3.3. Carriers and hosts

Some studies have suggested that wild animals
were the primary origin of COVID-19, as its primary
reservoir and intermediate host were identified to be
a bat and anteater, respectively [3, 4]. But so far, the
transmission of COVID-19 from animals to humans
has not been shown. A few cases of domestic animals
such as dogs and cats were recently added to the list of
carriers [14, 15], which can be very worrying during
a global pandemic. WHO’s initial recommendations
suggested to avoid animals and not get in contact
with animals [31]. Based on these interpretations, the
person-to-person transmission of the disease is the
most important manner for its transmission, which
can be prevented by observing a safe distance of 2
meters. Studies have shown that it is also possible
to transmit the disease from asymptomatic carriers,
and people are the most dangerous carriers [32]. In
fact, the most important carriers are humans who have
made it impossible to break the disease chain because
of their contact and close social relationships in pub-
lic places. Due to the transmissibility of the disease
from animals to humans and, recently, humans to ani-
mals, occupations involving animals such as sellers of
live animals, veterinarians, zoo staff, ranchers, farm-
ers and slaughterhouses and all people who may have
contact with domestic or wild animals should avoid
any direct or unprotected contact.

3.4. Observance of the personal hygiene
principles

It is important to was the hands properly and avoid
contact with surfaces. Due to the structure of COVID-
19, which has a lipid membrane, the use of soap and
water is effective in destroying the membrane and
the the virus. Frequent handwashing with soap dur-
ing the day, especially after contact with high-touch
surfaces, after defecation and before eating, as well
as after sneezing, coughing and blowing the nose are
recommended. If soap is not immediately available,
60–90% alcohol-based detergents are suggested [33].
Some sources recommend that people should con-
tinue washing their hands for 20 seconds or more.
By dissolving the lipid layer, the protein molecule is
decomposed on its own. The heat melts the lipid, so
hands should be washed with water with a tempera-
ture above 25◦C and clothes should be washed above
this temperature as well. In addition, hot water creates
more foam, and therefore heat is more useful [26].
The time recommended by WHO in clinical settings
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for alcohol-based hand rub [ABHR] is 20–30 sec-
onds, and the volume is 1.5–2.25 ml [34]. According
to WHO, the use of gloves is recommended in public
places and clinical centers for the care of COVID-19
patients. All members of the clinical staff, laboratory
technicians, cleaning staff, and visitors are advised
to wear disposable gloves. For general use in clinical
settings, gloves should be made of nitrile or latex,
should be packed, sterile, and disposable without
pores [2], and should be discarded after use [23].

In a study published in The Lancet Gastroenterol-
ogy and Hepatology, out of 74 patients with positive
respiratory swabs, stool samples were positive for
41 cases. In these patients, the respiratory sample
was positive for an average of 16.7 days, but the
stool sample was positive for an average of 27.9
days. This means that the stool sample was positive
for an average of 11.2 days longer than the respi-
ratory sample. At present, the decision to discharge
the patient is based on the absence of symptoms
and the presence of two consecutive PCR tests of
sputum or airway at a time interval of more than
24 hours. However, this study shows that the virus
is actively reproducing in the gastrointestinal tract,
and oral-fecal transmission is possible even after a
negative respiratory sample [35]. Studies have also
shown that coronaviruses can survive on peripheral
surfaces and inanimate objects for several days [17],
so the disinfection of high-touch surfaces is essential.
According to the results of previous studies, disin-
fectants such as 62–71% ethanol, 0.5% hydrogen
peroxide, or 0.1% sodium hypochlorite can effec-
tively inactivate coronaviruses within one minute,
but other disinfectants such as 0.05–0.2% benzalko-
nium chloride or 0.02% chlorhexidine digluconate
were found to be less effective [8]. Alcohol is recom-
mended only for the disinfection of small surfaces
[33], and in some cases where water and soap are
not available, the recommended alcohol is ethanol
with a concentration of more than 70%. Frequent
use of alcohol removes the lipid from the skin and
causes dryness [33]. In the most recent version, the
benzalkonium chloride and chlorhexidine are still
ineffective on coronaviruses unless 70% ethanol is
added to these compounds. Chloroxylenol is in the
list of ineffective compounds on coronaviruses [36].
It is very dangerous to use methanol, which is known
as industrial alcohol. Methanol or industrial alcohol
may be absorbed through the skin and respiratory
tract, which can damage the respiratory system, kid-
neys, and can cause blindness. It should be noted that
the CDC recommended non-smoking and non-use

of alcohol because smoking increases the concen-
tration of nicotine in the blood, which can lead to
vasospasm and premature hypoxia in the organs. In
particular, a decrease in oxygen in the respiratory tract
and visceral damage can impair immunity. Drinking
too much alcohol can damage the digestive system,
liver, and brain cells and weaken the body’s immune
system.

3.5. Disinfection of food and sterilization of
bread

Food and its use, depending on the type of cooking
and use, can cause concerns about the transmission of
COVID-19. Although the virus infects the lungs and
is mostly transmitted through the respiratory trans-
mission and through contact with released aerosols
from the patient, the final respiratory manifestations
are dangerous, and its transmission through meat and
raw foods should be considered as an important pre-
caution since animals have been first identified as the
main origin of COVID-19. For example, meat should
be completely cooked. According to the WHO Safe
Shopping Protocol, after purchase, the materials must
be thoroughly washed if possible [37]. Other foods,
such as nuts and foods that cannot be cooked, should
be (re)heated to destroy the virus before use [38].

Bread is one of the main components of the family
food basket. Considering that there is a possibility of
contamination of bread through contaminated hands,
it is recommended to heat the bread before consump-
tion. Because research has shown that COVID-19 is
sensitive to heat and stays at a room temperature for
up to 9 days, but is less resistant at temperatures above
30◦C[8]. Freezing bread has no effect on eliminat-
ing the virus, as it can survive for several years at
temperatures up to –60◦C, and, in fact, cold strength-
ens the virus. The results of a recent study published
by The Lancet showed that the virus is highly resis-
tant at –4◦C, and the lowest decrease in the number
of viruses was observed after 14 days [39]. Virus
molecules are very stable in the cold and in air con-
ditioning systems in homes and cars. They also need
darkness and moisture to be more stable. Therefore,
low-water, dry, hot, and bright environments lead to
a faster destruction [26].

3.6. Quarantine

Quarantine is known to be an important step in the
onset of a widespread epidemic and is the most effec-
tive way to stop the chain of an unknown contagious
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disease for which a vaccine and safe treatment has
not yet been developed [19]. The duration of quaran-
tine varies from source to source, but in most cases
two weeks of quarantine are recommended (depend-
ing on the incubation period) [40]. However, there is
a possibility of longer incubation periods for some
people, and even after mild involvement it is pos-
sible to transmit the disease; thus, some countries
have instated longer quaraintine periods. Based on the
results of an article published in The Lancet Global
Health, a mathematical model examines the control
of COVID-19 infection by isolating individuals and
examining the history of contact with infected indi-
viduals. It was stated that in most scenarios isolating
individuals and reviewing and following up the con-
tact history with infected individuals is sufficient to
control the virus over a three month period. If there is
a long delay between the onset of symptoms and iso-
lation, the chances for disease control are decreased
[41]. The results of other studies have shown that
the centralized quarantine of patients in temporary
hospitals or hotels and dormitories effectively stop
the epidemic. Home quarantine, staying at home, and
reducing public transportation also help but are not
effective enough because they transmit the virus to
patients at home, and the cycle of prevalence in soci-
ety continues [42]. Ending a quarantine is possible
depending on the circumstances. The final CDC rule
for ending home quarantine is as follows for three
different groups [22].

The first group: test-based group (the PCR-positive
group). If they do not have a fever without taking any
antipyretic and after relieving respiratory symptoms
(i.e. cough, shortness of breath, etc.) and after two
negative PCR tests were taken with a time interval of
more than 24 hours, the quarantine does not have to
be continued.

The second group: non-test-based group (a group
that does not have an initial PCR test or calculates
onset of the disease based on time). If they do not
have a fever without taking any antipyretic for 72
hours and at least three days after the removal of res-
piratory symptoms (i.e. cough, shortness of breath,
etc.) and seven days after the onset of symptoms, the
quarantine does not have to be continued.

The third group: the group whose PCR test is
positive but has no symptoms. If seven days have
passed since the positive test and no symptoms were
observed, the quarantine does not have to be contin-
ued.

The results of scientists in Hong Kong have
shown that even people who recovered can transmit

COVID-19 through nasal secretions and saliva for up
to 25 days, so even after recovery social distance must
be observed [22].

3.7. Observance of social distancing

Maintaining social distance means staying at
home, and not observing a distance of 1.5 meters.
According to results published by the University of
Sydney, Australia, if 90% of people observe social
distancing, COVID-19 will be controlled within three
months, and if only 70% of people observe social
distaning, control will not be possible [43]. As rec-
ommended by the CDC, individuals should stay away
from sick people, avoid direct contact with people in
the community as much as possible, and use a mask
[33]. According to Chinese researchers, COVID-19
can travel more than 4.5 meters and stays in the
air for 30 min [44]. The results published by the
United States have shown that social distancing has
been largely effective in controlling the prevalence
of COVID-19, and individuals should stay at home
if they have symptoms and visit a health center if
needed [33]. It should be noted that COVID-19 may
be present in various societies and countries for a long
time, and it is not possible to prolong quarantine, so
smart social distancing should be observed.

3.8. Return to work for people with COVID-19

Return to work for the people with COVID-19 is
possible when there is no possibility of transmis-
sion of the virus. In other words, when the person
is not a carrier of the disease, the other employees
are safe. According to the CDC’s health protocols,
people with COVID-19, after treatment and phys-
ical and paraclinical examinations by a physician,
can return to work according to the recommended
and standard algorithm. According to the form pre-
pared in the study by a group of experts from the
Health and Workplace Center of the Ministry of
Health of Iran, the information of the individual will
be recorded, and feedback will be provided to the
employer. Examinations include examining the res-
piratory, cardiovascular, renal, and hepatic systems
of the individual [45, 46].

3.9. Observing the principle of prevention in
clinical settings

An important part of observing the principles of
prevention is related to health care staff and all
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areas of work that are directly related to COVID-19
patients and includes proper use of personal pro-
tective equipment, observance of disinfection and
sterilization principles during the transfer of patients,
treatment process, performing diagnostic tests, labo-
ratories, clothing and equipment used in the treatment
process of patients, and the process of disposing of
waste contaminated with COVID-19. Some treat-
ments, such as tracheal intubation, non-invasive
ventilation, cardiopulmonary resuscitation, manual
ventilation before intubation, and bronchoscopy, have
been associated with an increased risk of COVID-19
transmission due to the possibility of aerosol produc-
tion. It should be ensured that health care workers
who perform these procedures take precautions [2].

Therefore, the N95 mask recommended by NIOSH
(EU FFP2 or its equivalent) should be used. When
using disposable respiratory masks, staff should
always do a seal and leak test. It should be noted that
facial hair can prevent proper breathing. Eye protec-
tion (i.e. glasses, face shield), long-sleeved clothing,
and clean gloves should be used. If the gown is not
resistant to liquids, a waterproof apron should be
used [2, 47]. It is worth noting that the health care
staff is not limited to nurses and physicians, and
includes all individuals, such as physicians, nurses,
paramedics, emergency medical staff, diagnostic lab-
oratory staff, and service personnel. According to
the New York Times, the highest risk of infection is
related to general physicians, laboratories, pharma-
cies, and radiology, which have the closest contact
with COVID-19 patients and are placed in the next
rank. It is also recommended that health care staff
should take off their protective clothing immediately
after finishing work, and take off their gloves and
immediately wash their hands with water and soap or
disinfect them by alcohol-based disinfectants. More-
over, individuals should not touch the mask with
contaminated hands. In all work environments, in
addition to training employees, sufficient detergents
and disinfectants must be provided. All high-touch
surfaces and objects should be sterilized and disin-
fected on a regular basis [33]. The results of the study
showed that the most sensitive people to COVID-
19 are family members and relatives of the patient,
elderly people, and, of course, medical staff. These
three groups need quarantine, careful care, and pro-
tective equipment. Medical personnel is among the
most susceptible carriers of the disease in the com-
munity, and if they are not well protected, they can
transmit the virus first to their families and then to
the whole community. Investing in these people’s

protective equipment and separating them from
public communications is one of the priorities in com-
bating the spread of the disease [48].

Increasing referrals to medical centers leads to an
increase in the workload of health and medical staff.
One of the consequences of this increase is fatigue
and burnout, which leads to a decrese in the effi-
ciency of employees and quality of services. On the
other hand, high workload and a lack of sleep reduce
the physical decline of healthcare professionals, and
due to the high infection in the hospital, the risk of
getting infected by COVID-19 is increased in the
staff. Increasing the risk of infection causes the loss
of community professionals. So far, statistics show
that many doctors, nurses and service personnel have
died in countries all over the world [49]. Also, the
increase in the number of patients due to limited med-
ical equipment led to difficulty in providing services,
such as the lack of ventilators in Italy that led to the
triage of patients [50].

3.10. Principles of prevention in the patient
transfer or transfer and burial of corpses
with COVID-19

In addition to observing the prevention rules in
the transfer or treatment of suspected or ill people,
it is important to observe the preventive rules in the
transfer of sick people and the and corpses of COVID-
19 patients. Emergency medical personnel must use
personal protective equipment when transporting a
patient. If the sent unit announces that the patient is
suspected of having COVID-19, the team sent must
use the appropriate PPE before entering the site. If
there is no information that the patient is suspected
of having COVID-19, the sent team should be cau-
tious when examining the patient with symptoms of a
respiratory infection and, if possible, an initial eval-
uation should be initiated at a distance of 1 meter
from the patient. Contact with the patient should be
kept to a minimum until (s)he wears a surgical mask.
If the patient is not suspected of having COVID-19,
medical emergency personnel should follow standard
procedures and use appropriate PPE to assess the
patient with the respiratory infection. For transporta-
tion, the number of personnel, who provides essential
services, should be limited so that the least number
of people are at risk. Ambulance should only com-
prise of an isolated driver, and patient compartments,
doors and windows should be closed. If an ambulance
without an isolated driver compartment and ventila-
tion is used, its window in the driver’s area should be
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open, and the rear exhaust fan should be used at the
highest setting; this will lead to a negative pressure
gradient in the patient’s area [51]. Preparation, wash-
ing, funeral, and burial of corpses require compliance
with health requirements. The funeral and burial of
COVID-19 patients’ corpses should be carried out
based on health principles so that people who pro-
vide transportation and burial do not get infected. It
is also recommended to use waterproof PPE when
washing the corpse and protective clothing with long
sleeves should be worn during transport and burial.
Even in cases where the autopsy of the deceased is
required, all hygiene principles should be observed to
prevent the spread of COVID-19 through the aerosols
and droplets from the autopsy [52].

3.11. The need for a face mask

Studies have shown that the use of masks has a
positive effect on the prevention of COVID-19 [53].
However, issues such as the frequency of mask use
and the type of appropriate mask are a concern. It
should be noted that surgical masks are made for
single use. Also, respiratory masks are usually dis-
carded after use, but they can be reused for a limited
time unless there there is a risk of infection due to the
deposition of infectious particles on the surface (for
example, when the mask is used to care for patients
with tuberculosis, it is acceptable to use respiratory
masks several times if it is worn by the same person).

When respiratory masks are soaked with body flu-
ids and can no longer be properly fitted to the face,
or when breathing becomes difficult through the res-
piratory mask, they should be discarded. It should be
noted that due to the high infection of the masks, it
is necessary to discard them after use during a treat-
ment procedure. However, an alternative approach,
such as long-term use of the mask, has been recom-
mended. By employing a surgical mask or wearing
a clean face shield, infection can be prevented. In
cases of severe shortages of surgical and respiratory
masks, as was the case during the COVID-19 epi-
demic, a number of methods can be considered to
sterilize the used masks. However, it should be noted
that the mask is usually not used several times, and its
disinfection with alcohol or washing is not very effi-
cient, and even when washed, the efficiency is greatly
reduced.

Studies have shown that cloth masks are less pro-
tective than surgical masks and may even increase
the risk of infection due to moisture, fluid release, and
virus retention. Overall, conventional fabric masks do

not provide protection against respiratory viruses and
are not recommended for use [29, 54]. In the cases
of a severe shortage of personal protective equipment
and only in the absence of access to surgical or respi-
ratory masks, homemade fabric masks (for example,
scarves or T-shirts) are recommended by the US CDC
as the last temporary solution until the standard PPE
is achieved [29, 30].

In China, people living in Wuhan were obliged
to wear a mask. However, some WHO recommen-
dations have emphasized that the use of a mask is
only necessary for people with symptoms and people
working in health centers [55]. Due to the fact that
some carriers are asymptomatic, CDC in its latest
guidelines recommended that everyone should cover
their respiratory area to avoid the spread of the infec-
tion due to respiratory droplets in places where it is
not possible to observe the social distance, such as
shops, pharmacies, etc. According to this guide, any
simple fabric coverage that can prevent the release of
respiratory droplets from carriers and asymptomatic
people is recommended. It should be noted that these
masks do not substitute surgical masks and N95 are
only recommended for public environments [30].

3.12. Prevention by controlling the spread of
COVID-19 infection in the environment

According to an article in the journal Science,
washing and spraying streets and public places
with disinfectants have no effect on preventing the
spread of COVID-19 because the initial disinfection
conditions, including adequate contact time, proper
disinfection and repetition cannot be provided cor-
rectly and may lead to respiratory complications for
people as well as environmental effects [56]. There-
fore, targeted disinfection is recommended with a
focus on high-touch and specific surfaces such as
public places, public transportation systems, waste
collection tanks, waste transfer stations, and waste
collection and transportation facilities.

Respiratory masks and infected gloves are dis-
posable, and studies have indicated the infection of
saliva and nasal of COVID-19 patients. Release of
this infected protective equipment in the environ-
ment and contact with these infected materials or
contact with infected clothing and wipes impregnated
with these biological liquids is dangerous; thus, they
should be disposed properly after use, and infectious
hospital waste should also be disposed of in accor-
dance with hazardous waste disposal protocols. On
the other hand, the production of this volume of infec-
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tious waste, in addition to the problem of standard
sanitary disposal, will become a major challenge that
pollutes the environment. Another positive achieve-
ment of the volume of visits to medical centers will
be the reduction of waste production and environ-
mental protection. Based on this, it can be said that if
home quarantine is voluntarily observed, in addition
to reducing the risk of COVID-19, and reducing the
number of visits to medical centers, it will be associ-
ated with another positive achievement, which is the
reduction of waste production and the development
of environmental protection.

Another environmental consequence of COVID-
19 is an increase in the burden of biological
contamination on hospital wastewater of COVID-19
patients’ rehabilitation centers and mortuaries. The
persistence of the virus in sewages, which is a sign of
an epidemic in an area, can be important and can lead
to catastrophic infectious diseases during floods and
other crises, and require special guidelines for dis-
infection and treatment of wastewater in the event
of epidemic crises. All wastewaters released from
bathrooms, sinks, handwashing points, and laundries
should be properly treated before infiltration [2], and
the stabilization pond is an effective method because
the retention time of more than 20 days along with
sunlight destroys pathogens. If no action is taken to
eliminate the virus, a final disinfection step is per-
formed; for this purpose, hygienic principles must
be observed to prevent the infection of the treatment
plant workers. Those workers should wear appro-
priate PPE (i.e. protective clothing, gloves, boots,
goggles or protective shields, and masks), observe
frequent hand hygiene, and avoid touching the eyes,
nose, or mouth with unwashed hands [23].

3.13. Ambiguity in immunity after infection

Re-infection of sick people is one of the ambigui-
ties and points of doubt of scientists and researchers.
Reports indicate that some patients are re-infected by
COVID-19 after recovery [57], and it was predicted
that 14% of recovered people would be at risk for
re-infection and there is the possiblity of a person’s
involvement with a new form of the diseae due to the
highly mutable structure of the virus and the condi-
tions of its changes. Moreover, the treatment method
is the injection of plasma taken from the recovered
people into sick people’s bodies [58, 59]. This method
is very expensive but has had good results in China.
In addition, COVID-19 treatment with stem cells has
recently been proposed in Iran [60]. A study con-

ducted on monkeys who were exposed to COVID-19
for the second time showed that they do not become
infected again. But it is not yet clear how long this
safety period will last [61]. The collective epidemic
approach and the creation of immunity of the whole
society after the infection is completely rejected and
dangerous. Because, in addition to the unprecedented
killing of people, it imposes a heavy burden of med-
ical referrals on the treatment system. Furthermore,
as mentioned, it cannot be said with certainty that
those who have been infected will not get infected
again. This has been evaluated in several studies, and
re-infection of a number of recovered patients was
reported.

3.14. Applying preventive instructions and rules

Passenger traffic in different cities also helps to
spread the infection in all parts of a city or country and
increases the risk of COVID-19 infection. With the
full quarantine of Wuhan, China has taken every nec-
essary step to prevent any unnecessary traffic inside
and outside of the city and has prevented the spread
of the disease to other parts of China. This model
was calibrated based on international reports about
COVID-19, and it shows that many infected travelers
entered most Chinese cities before the prohibition of
travel on January 23, 2020. The travel quarantine of
Wuhan has delayed the overall progress of the epi-
demic in China by only 3 to 5 days, but it has had a
more significant impact on an international scale as
it led to the reduction of the incidence of COVID-
19 by almost 80% by mid-February. The results of
the modeling also show that travel restrictions to and
from China, consistently up to 90%, slightly affect the
epidemic path unless it can be accompanied by a 50%
or more reduction in transmission in the community
[62].

In China and many other countries, including
the United States, travel screening laws have been
enacted to control the spread of the disease [1]. Some
strict rules, such as fines for unnecessary leaving
home and attending public places, which is con-
sidered a violation of quarantine laws, were also
imposed in many countries, including Italy, Spain,
and the United Kingdom. Moreover, in some coun-
tries, not reporting a sick person is subject to penalty.
In China, a multi-dollar prize was awarded to people
who reported people with COVID-19. Some govern-
mental measures, such as screening and detection
of the disease, in addition to assessing community
conditions and quickly identifying people in need of
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medical care, will help to reduce referrals and the
infection load caused by the presence in hospital
settings. However, due to the presence of asymp-
tomatic carriers that may not be detected even in
the screening program, observing social distance is
the best and most effective way to prevent an infec-
tion. In South Korea and Germany, it was possible
to test a large number of people, consequently, to
provide timely treatment and to reduce the risk of
human exposure by isolating patients from healthy
individuals. Statistics show that, in spite of a large
number of identified patients. In Germany, mortality
rates have been very low because of timely identi-
fication and action. Moreover, they could conduct
200,000 to 1 million COVID-19 tests a day. Dr.
Dalglish, Professor at the Johns Hopkins School of
Health, described how countries in the Far East,
such as China, Korea, Singapore, and Taiwan, have
responded effectively, quickly, and even creatively to
these challenges, based on to their experiences with
SARS and animal-borne flu. According to him, even
the performance of weaker countries (such as African
countries) has been remarkable so far. While COVID-
19 deceived developed countries such as the United
States and the United Kingdom, and challenged the
reputation of experience and expertise in these coun-
tries so that they are the first and second ranks in
terms of the number of infected cases in the world,
respectively [63]. China’s successful experiments in
disease control have been the result of several effec-
tive and timely measures that have generally included
early diagnosis, early reporting, early isolation, and
early treatment and have prevented the spread of the
disease throughout China. Some of these measures
have resulted from an effective integrated command
system and the application of strict restrictions [61].

Accordingly, the role of the government, in addi-
tion to timely and accurate training and information
is very important in formulating deterrent laws and
appropriate measures based on the opinion of experts
and can be very effective in controlling the spread and
stopping the chain [64]. The laws related to prohibit-
ing the activities of various guilds, except for jobs and
guilds producing essential necessities such as small
grocery stores and pharmacies, is one the law that
is worth mentioning. Of course, it should be noted
that the reopening of all guilds and the return to the
activities of the guilds should be based on scientific
and technical evaluation of the existing conditions
and should be in accordance with the principles of
health and prevention until the final eradication of
COVID-19.

3.15. Challenges of the need for public
information and public education

Timely training and information will increase pub-
lic awareness and lead to informed decisions by the
public to reduce the prevalence and to prevent casu-
alties and costs caused by the multiplicity of patients
in treatment centers. One of China’s most valuable
measures has been the timely information and train-
ing and use of cyberspace capacity to reduce stress
caused by the COVID-19 crisis [65]. Because with-
out the cooperation of the public, overcoming the
conditions and controlling the crisis will not be pos-
sible [57]. The growing and uncontrollable outbreak
in Italy has been due to ignoring the issue and per-
haps the unpreparedness and unpredictability of the
COVID-19 outbreak in the country, which has led to
a high number of casualties [66]. It is worth noting
that due to the unknown dimensions of the virus and
the change and updating of information on how to
care and prevent during research, and the guidelines
of the WHO and CDC, a lot of effort is needed for
training different people, ranging from children to
elderly and from people with disabilities to ordinary
people. In the context of educational challenges, it is
important not to underestimate and neglect the virus.
If China, which first discovered and detected the dis-
ease and became involved in its epidemic, provided
more accurate information, as well as the importance
and nature of the virus to the entire world, perhaps
the international community could be able to control
the origin of this virus and the entire world would
not be stuck in a pandemic. Of course, in the field
of educational challenges, the issue of transferring
false and incorrect information from social networks
and non-scientific sources, in addition to the unknown
aspects of the virus and updating the information of
competent institutions, has lead to misleading or mis-
behaving. An example is alcohol consumption and
the number of deaths caused by its consumption in
Iran. In this context, people’s confusion about how to
get the right information can also lead to stress in the
society and a sense of fear or distrust in the society.

4. Limitations

Many studies are still being performed in this field,
and some cases are being updated. Therefore, the lack
of valid scientific studies and evidence can challenge
the scope of this research. Different genetic mutations
of COVID-19 and the type of reaction of different
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people to the virus depend on individual differences,
individual resistance, and underlying diseases and a
dose of exposure to the virus and other factors are
among the ambiguities and important challenges of
this pandemic, which will certainly be identified by
performing more detailed studies.

5. Conclusion

Since we are faced with a global COVID-19 out-
break, which is rapidly spreading, and there is no
vaccine for prevention of the disease (at the time of
writing of this article), there are still many ambigui-
ties about the origin of the disease and the different
ways of transmission. Issues about individual suscep-
tibility to the virus and the severity of the disease in
different individuals, as well as immunity after infec-
tion, are still unclear. Thus, the policy of quarantine
for a few weeks and lockdown of tourism, cultural
places, and parks are necessary, and observing per-
sonal hygiene is the most effective way to stop the
transmission chain.

Therefore, observing personal hygiene and the
correct principles of handwashing, disinfecting high-
touch surfaces, observing social distance, and not
attending public places are recommended as pre-
ventive measures. Some important measures related
to applying the obstructive rules and regulations by
decision-making bodies to strengthen telecommuting
and to reduce the presence of people in the society and
to prevent unnecessary activities have an imperative
role in controlling the situation and reduce infection.
We hope that after passing the peak period in each
country and its control, the disease will later become
endemic and sporadic in the entire world, and we will
go through such crises.
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