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Abstract
Viruses are the potential cause of several diseases including novel corona virus-19, flu, small pox, chicken pox, acquired 
immunodeficiency syndrome, severe acute respiratory syndrome etc. The objectives of this review article are to summarize 
the reasons behind the epidemics caused by several emerging viruses and bacteria, how to control the infection and preven-
tive strategies. We have explained the causes of epidemics along with their preventive measures, the impact of lockdown 
on the health of people and the economy of a country. Several reports have revealed the transmission of infection during 
epidemic from the contact of an infected person to the public that can be prevented by implementing the lockdown by the 
government of a country. Though lockdown has been considered as one of the significant parameters to control the diseases, 
however, it has some negative consequences on the health of people as they can be more prone to other ailments like obesity, 
diabetes, cardiac problems etc. and drastic decline in the economy of a country. Therefore, the transmission of diseases can 
be prevented by warning the people about the severity of diseases, avoiding their public transportation, keeping themselves 
isolated, strictly following the guidelines of lockdown and encouraging regular exercise.

Keywords Viruses · Bacteria · Epidemics · Lockdown · Infectious diseases · Transmission · Vector

Introduction

Borderline organisms or viruses are the organisms that eas-
ily qualify all the features needed to be including in epi-
demics or pandemics. When any diseases caused by such 
microorganisms are tuned into epidemics, it becomes very 
difficult to control the rate of infection. Infectious diseases 
caused by viruses are highly dangerous and occur due to 
their multiplication inside the human body (Hollmann et al. 
2021). These are ultramicroscopic entities that are inactive 
in the outside environment. However, they get attached to the 
host cell surface and inject their genome to replicate them-
selves using host enzymes. Viruses are severe infectious dis-
eases causing agents which can transform into pandemics 
(World Health Organization 2020). The diseases caused by 
viruses are communicable. The prevention of viral infection 
is very complicated due to the lack of proper diagnostics 
and therapeutics. As a result, viral diseases take a shape 
into epidemics. Worldwide, a large number of viral, bacte-
rial and fungal epidemics have been reported (Bongomin 
et al. 2017). These viral pandemics involve a response from 
thousands of healthcare workers (HCWs) globally (Brooks 
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et al. 2018). Therefore, providing frontline healthcare dur-
ing viral pandemics has increased several threats such as 
long-term or short psychological imbalance, anxiety, depres-
sion, anger, and fear to HCWs (Serrano-Ripoll et al. 2020; 
Maunder et al. 2006). Recently, in December 2019, a virus 
pandemic was reported by World Health Organization on 
11th March 2020 due to infection caused by novel corona 
virus 19 (COVID-19). This COVID-19 pandemic has greatly 
increased the mortality of people worldwide. Moreover, 
consequences of these epidemics include reduced people 
immunity so that they are more vulnerable to other diseases, 
a high death rate, and interruption of the healthy life cycle of 
human beings and most significant is a decline in the econ-
omy of a country (Bloom and Cadarette 2019a, b). This is 
due to the non-availability of adequate vaccine or therapeutic 
components because of the generation of a new strain of 
infecting agent or resistant strain (Roy 2020). Therefore, in 
such circumstances of a pandemic, it is essential for a coun-
try to suspend all the on-going activities like public transport 
including airports, schools, and colleges and prevent huge 
gatherings in public places to maintain the social distancing 
among the people (Paital et al. 2020; Modesti et al. 2020) 
since lockdown was seen as a prevention step to reduce the 
spread of primary infection among the population (Atalan, 
2020). Lockdown is an emergency protocol to prevent the 
movement of people from one place to another (Grover et al. 
2020). Strict lockdown protocol renders persons to stay 
where they are not allowed for entry and exit movements. 
This is both a powerful method for preventing the spread. 
Cross-border cooperation should be actively pursued and 
supported at all levels of government, to promote a coher-
ent response approach across a broad territory (e.g. border 
closure and reopening, containment measures, exit strate-
gies, migrant workers) and an emergency strategy for saving 
lives of susceptible or at-risk individuals. Therefore, in such 
a situation, government of any country can completely close 
educational institutions, shopping arcades, factories, offices, 
local markets, transport vehicles, airports, railways, metros, 
and buses except hospitals, police stations, emergency ser-
vices such as fire stations, transport fuels and foodstuffs. But 
it happens only when the people follow the rules and regu-
lations of lockdown properly however if it is not a success 
due to premature withdrawal then the infection rate hikes 
in the communities. Consequently, people die enormously. 
Recently, Grover et al. (2020) reported the importance of 
social distancing to improve the health of people by control-
ling the spread of infection caused by novel corona virus 19 
in various countries including China, the USA, Italy, France, 
and Malaysia. During pandemics, the old age group people, 
new born, pregnant women and people who have already 
been the victim of some other diseases such as asthma, dia-
betes, high blood pressure people have been found more 
susceptible to pandemics (Mishra et al. 2020; Tabish et al. 

2020; WHO 2019). However, the after-effects of pandem-
ics and epidemics worsen political pressures and conflicts 
in countries with poor institutions and a history of political 
turmoil. Quarantines and other outbreak response strategies 
have caused violence and hostility between states and civil-
ians in these situations (Madhav et al. 2017). Epidemics and 
pandemics can cause severe morbidity, i.e. immunocompro-
mised individuals and mortality, as well as societal, political, 
and economic instability. Providing high-quality treatment 
before and during these situations is a top priority for public 
health, posing many logistical, bureaucratic, and therapeutic 
challenges. Hence, there is a big challenge for the research-
ers to answer all the serious challenges of distinct epidemics. 
Moreover, the scientific communities in the field of medi-
cal, they can mitigate the hazardous effects of epidemics by 
designing some effective diagnostics and therapeutics like 
vaccines and antibiotic drugs. Recently, the world is severely 
affected by the loss caused by COVID-19 epidemics (Mishra 
et al. 2020; Tabish et al. 2020). Therefore, in this review 
article, we have discussed the cause of epidemics, almost all 
the viral and their best possible preventive measures. This 
review article also emphasizes the impact of lockdown on 
the human health and economy of a country.

Cause of epidemic or pandemic

Several factors have been found significant for a virus pan-
demic. So, herein we discussed a list of parameters for virus 
pandemic:
i) Public transmission and behaviour

Earth has a huge population; therefore, if any infectious 
agent like virus encounters that allows more risk of virus 
transmission from one person to another. Furthermore, the 
movement of people from one place to another is also quite 
more which drastically transmit the virus to distantly located 
people at a faster rate. In the 2014–15 pandemic, the infec-
tious disease was spread due to cultural customs or social 
gatherings. For instance, people in West Africa who cared 
for sick families were got infected with the Ebola virus due 
to interaction with contaminated body fluids. Consequently, 
they facilitated the transmission of the virus from infectious 
families to other people (Jacob et al. 2020).
ii) Variations in vector reservoir populations

The virus changes its vector for the transmission of dis-
eases and thereby virus reaches to new environment and 
communities as well. This consequence was found critical in 
the transmission of the West Nile virus. It was observed that 
this virus spread in Western Hemisphere through an infected 
person or mosquitoes found in Eurasia. Once the virus grows 
in the confined population of urban New York town, from 
where it reaches the new atmosphere and showed its effect 
on different birds and mosquito species. Consequently, the 
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virus population was increased and that facilitated more viral 
transmission in the entire USA (Randolph and Rogers 2010).
iii) Effect of altered weather and climatic conditions

Weather and climate alteration are also important param-
eters for a virus to cause a pandemic. Because alteration in 
weather as well as climatic conditions facilitates the move-
ment of animals bearing virus to distinct locations and there-
fore, spread the infection to new communities. The effect of 
weather and climate on virus epidemic was observed in an 
outbreak caused by Hantavirus in 1993 although the change 
in weather and climate from the normal generally affects 
the growth of pathogens it sometimes provides the optimum 
state for growth when the climate returns to its normal con-
ditions it also declines the movement of pathogens due to 
the lack of optimum condition. During this outbreak due to 
heavy rainfall, a large number of the plant grew which in 
turn increased the number of rodents. After sometime, the 
new habitats of rodents were extinct due to normal weather 
and climatic conditions. As a result, rodents for their food 
and habitat moved to homes and infected local communi-
ties with Hantavirus. The pandemic was ended by build-
ing rodent-proof homes in that area. Moreover, Aleya et al. 
(2021) reported that SARS-CoV infection is transmitted by 

air pollution caused by anthropogenic activities. Environ-
mental humidity increases the incidence of viral infection. 
The impact of global warming on Vibrio cholera has also 
been revealed (El-Sayed and Kamel 2020). This is due to 
high temperature enhances the growth of zooplanktons in the 
water bodies. Consequently, V. cholera develops a symbiotic 
relationship with the planktons; therefore, swimmers with 
open wounds get a bacterial infection.
iv) Mutations in the genome of infecting agent

A virus becomes pandemic when it changes its genetic 
material due to mutations. For example, the spread of the 
influenza virus in the population was due to mutations 
caused in the viral genome by genetic drift. Mutations in 
the flu viral genome are the significant cause of the influenza 
epidemic. Therefore, it was very difficult for the researchers 
and pharmaceutical companies for developing vaccines for 
the flu virus (Webster and Walker, 2003). Primary transmis-
sion and infection caused by several zoonotic diseases have 
been depicted in Fig. 1.

An epidemic is the drastic spread of diseases conse-
quently at the same time a disease is transmitted to the entire 
population. The epidemic happens when the number of cases 
of illness is unexpectedly increasing. An epidemic may arise 

Fig. 1  Various zoonotic 
diseases showing their mode 
of primary transmission and 
infection
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in a population, geographic region or several countries. It is 
a condition to demonstrate any out-of-control crisis. Exam-
ples of several epidemics are the Spanish flu epidemic in 
1918, the measles epidemic reported in 1981–1991, and 
whopping cough an outbreak is a pandemic reported in 2014 
as it occurs through large regional regions and impacts a 
significant portion of the population. In brief, a pandemic 
can be defined as an epidemic that is on a regional or global 
level. Furthermore, past pandemics such as pandemics due 
to HIV/AIDS documented in1968, COVID-19 pandemic in 
2020, SARS-CoV in 2003, MERS-CoV in 2012, Ebola virus 
in 1976, influenza pandemic in 1918, 1957 and 1968, ZIKA 
virus pandemic in 2007 and 2015 and 3 plague pandemics 
first reported in 6th–8th centuries, second 14th–19th century 
(Black death) and third at the beginning of 19th century 
and cholera pandemic in 1816. Declaration of pandemics of 
any diseases by a country allows national and global public 
health authorities to adapt preventive measures globally to 
the crisis. (Brower and Chalk 2003). Figure 2 depicts the 
timeline of various epidemics from past to recent periods 

with the number of deaths reported. Education programs 
will be introduced to encourage traveller safeguards, wash-
ing of hands regularly, coughing identification and the usage 
of personal safety equipment (such as masks) while entering 
public places. This extraordinary accomplishment was only 
possible in the absence of vaccines and antivirals, leading 
to the robust application of conventional public health inter-
ventions. These public health initiatives aim mainly to avoid 
the spread of disease by creating distance among people that 
disrupt the transmission of the virus. The widest approaches 
include isolation and quarantine, public detachment and 
containment of the population. Isolation provides a segre-
gation zone for patients suffering from infectious diseases 
to non-infected individuals to cover uninfected individuals. 
‘Quarantine’ is among the oldest and most potent methods 
to manage highly infectious disease outbreaks. Quarantine 
involves the restriction of travel by people that are infected 
with a disease but not showing symptoms of illness that may 
be either due to they are not infected or still in the incubation 
phase (Cetron and Landwirth 2005). ‘Social distancing’ is 

Fig. 2  Timeline showing vari-
ous pandemic/epidemics out-
break from history to modern 
period with the no. of deaths 
reported
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intended to minimize connections with people in a larger 
society, in which people may be contagious but have not yet 
been identified. Herein, this reviews various epidemics or 
pandemics and preventive measures taken to combat the risk 
are discussed. The review also describes that the epidemic 
resulted in lockdown conditions and how they impacted the 
overall health and economic conditions.

Journey of various epidemics

Infectious diseases can result from several distinct types 
of microorganisms including bacteria, fungi, parasites and 
viruses (Halstead et al. 2010). Among these, infectious dis-
eases caused by viruses are fatal if they are not diagnosed 
and treated timely. Viruses are ultramicroscopic germs 
which are having DNA or RNA as genetic material and are 
covered by a layer of protein. The envelope of some viruses 
is also covered by a layer of fat. They cannot multiply them-
selves. Therefore, they rely on host enzymatic machinery for 
their multiplication (Fenner et al. 2013). There are different 
types of viruses that are responsible for causing different 
infectious diseases viz. chickenpox, smallpox, influenza, 
herpes, acquired immune deficiency virus, viral hepatitis, 
meningitis, pneumonia, gastroenteritis, shingles, mumps, 
measles, rubella and many more (Mehendale et al. 2013). 
Besides these, several other infectious diseases causing 

viruses include Marburg virus, Ebola virus, Rabies, Hanta-
virus, Dengue, Rotavirus, SARS-CoV (severe acute respira-
tory syndrome), SARS-CoV2 (coronavirus) and Middle East 
Respiratory Syndrome (MERS-CoV) (Meganck and Baric 
2021). In addition to these aforesaid viruses, several other 
viruses have been categorized into types of infectious dis-
eases caused by them. Table 1 depicts the different types of 
viruses which are responsible for distinct infectious diseases 
https:// www. onhea lth. com/ conte nt/1/ viral_ infec tions.

Therefore, herein we have explained the various viral and 
bacterial epidemics with their preventive measures:

COVID‑19 epidemic

COVID-19 is a modern virus-causing infectious disease 
whose outbreak first occurred in Wuhan, China. It has 
flu-like signs of cough, nausea and even respiratory prob-
lems. By 16th March 2020, the rate of COVID-19 patients 
reported outside China had increased exponentially and 
the number of nations, including not only states but also 
territories, affected that reported infections to WHO was 
143 (Wu and McGoogan 2020). Coronavirus disease 2019 
(COVID-19) has also been detected and is spreading quickly 
in Europe, North America, Asia and the Middle East, with 
the first confirmed cases found in African and Latin Ameri-
can nations. On March 11th 2020, Director-General of WHO 
described the COVID-19 condition as a pandemic on the 

Table 1  Different types of viruses and related infectious diseases

Sr. no. Type of viruses Name of viruses Diseases caused

1. Respiratory viral infections Rhinovirus Common cold
Seasonal influenza

Respiratory syncytial virus (RSV) Pneumonia and bronchitis
2. Viral skin infection Herpes simplex virus Cold sores

Varicella zoster Chickenpox
3. Food borne virus Hepatitis A Yellow skin, nausea, diarrhea

Norovirus Gastrointestinal illness
Rotavirus Severe watery diarrhea

4. Sexually transmitted viral infection Human papilloma virus Genital wart (cervical cancer)
Hepatitis B Inflammation in liver
Herpes simplex virus -2 Genital herpes
Human immunodeficiency virus (HIV) Acquired immunodeficiency syndrome (AIDS)

5. Other viral infection Epstein barr virus (EBV) Fever, fatigue, swollen lymph nodes, enlarged spleen 
(Mononucleosis)

West nile virus Encephalitis, meningitis
6. Viral cancers Epstein barr virus (EBV) Burkitt lymphoma, hodgkin’s lymphoma, stomach cancer

Hepatitis B and Hepatitis C Liver cancer
Human immunodeficiency virus (HIV) Kaposis sarcoma, invasive cervical cancer, lymphomas
Human T-lymphotropic virus (HTLV-1) T-cell leukemia
Human papilloma virus (HSV) Cervical cancer
Merkel cell polymavirus Skin cancer
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grounds of “disturbing levels of distribution and intensity 
of infection” (Zhou et al. 2020). Like other new high-threat 
diseases, COVID-19 in China and many other nations also 
infected health care personnel. Epidemiological reports in 
China indicate that approximately 85 % of diseases transmis-
sion occurs from man-to-man in family clusters and infected 
doctors and nurses with the lack of significant nosocomial 
outbreaks and any convincing proof of illness in their com-
munities by some healthcare staff (Huang et al. 2020; Wang 
et al. 2020). Hence, the above said apprehensions indicate 
that near and insecure contact is the cause for the transmis-
sion of disease in the nearby surrounding of those with infec-
tion through direct contact or interaction with contaminated 
materials. Continuing accounts from outside China say the 
similar dissemination to similar connections and individu-
als attending the same social activities or in different places 
such as workplaces or cruise ships (Ahnert et al. 2019; Sni-
jders et al. 2012). It primarily causes respiratory infection in 
cows, pigs and birds (El-Sayed and Kamel 2021). Prevalence 
of hazardous effects of COVID-19 is mainly due to its high 
infectivity, use of diverse receptors by the CoV for invad-
ing the host tissues, quick and well adaptation of virus in 
the host system, excretion of CoV entities through urine, 
milk and nasal droplets and its persistence at high tempera-
ture (El-Sayed et al. 2021a, b). Presently, infected persons 
are being diagnosed by PCR and other serological tests by 
recognizing virus-specific antibodies (Bedford et al. 2020).

Preventive measures of COVID‑19

WHO recommended the use of PPE containing N95 res-
piratory mask, gloves, gown, face shield and goggles for 
the frontline healthcare workers (Hossnain et al. 2020). 
Furthermore, gloves fabricated with nitrile and latex have 
been more preferred during the COVID-19 pandemic. An 
insulation space, which can be fitted with negative pressure 
for reducing the spread of infection via aerosols, but control, 
has been achieved without negative pressure chambers for 
large droplets like SARS-CoV. Patient isolation is especially 
successful when communication is disrupted if early iden-
tification before overtviral shedding is feasible (Nishiura 
et al. 2012). The quarantine can be optional, or mandatory, 
both persons should be checked for any symptoms when in 
quarantine. When such signs arise, patients must be treated 
promptly in a specified area associated with the diagnosis 
of acute respiratory illness. Since respiratory droplet-borne 
diseases require some proximity to individuals, therefore 
by maintaining social distance among persons can reduce 
the rate of infection transmission. Because social distancing 
has been found effective in situations where the movement 
of people from a community is possibly taking place but 
where the relations among infected patients are uncertain 
and constraints imposed solely on individuals known to have 

been exposed are inadequate for preventing recurrent infec-
tion spread (Gostic et al. 2020). Examples of social isolation 
involve shutting classrooms or offices and halting commu-
nity services to avoid meetings.

SARS‑CoV epidemic

The province of Guangdong is the site of the massive 2003 
SARS epidemic, which has infected about 8000 people and 
774 lives have been lost (He and and 52 others 2004). The 
emergence, dissemination and perseverance of diseases are 
encouraged due to the movement of contemporary people. 
The SARS outbreak caused a great deal of misery, substan-
tial mortality, considerable disturbance of social and labour 
practices and major economic losses. In certain nations, dra-
conian public safety policies including hundreds or thou-
sands of residents being segregated and quarantined and 
stringent travel limits had to be placed in some countries. 
Chinese consultants have adopted the intervention after the 
recurrence of SARS infection at end of 2003 was due to the 
discard of the colonies of civet cat on the animal markets 
and breeding farms, reported to have included the evacu-
ation of over 10,000 animals (Watts 2004). Human beings 
are very similar to the strain observed in civet animals but 
somewhat distinct to the strain affected in 2003. Better scru-
tiny of animals in environments where the human infecting 
virus travels widely to recognize the sources of the disease in 
men and the function of animal reservoirs is a high priority. 
Widespread epidemics of new infection-causing pathogens 
are expected to escalate in the 21st century relative to the 
previous era in human history. It is also important to plan 
and the ‘SARS’ epidemic offered several apprehensions for 
coming years. The SARS outbreak explicitly demonstrated 
how successful international cooperation (and competition) 
contributed to the early release of the complete genome 
sequence of the SARS-CoV (Anderson et al. 2004).

Preventive measures of SARS‑CoV

Preventing SARS relies on the rapid detection of cases and 
the early adoption of protection measures including isolation 
of patients, the usage of suitable personal protection gear, 
contact control and possibly quarantine. Effective identifica-
tion and treatment of SARS patients are critical in reducing 
the spread of infection. Infection prevention strategies for 
alleged SARS include the following, based on knowledge 
of disease transmission.

Despite the lack of appropriate antiviral treatment and 
vaccines, infection prevention steps remain the most relevant 
tool for stopping the spread of SARS from human to human. 
It is necessary to isolate the suspected patients early to avoid 
nosocomial transmission (Chowell et al. 2003). Screening 
and triage, the CDC proposed that patients be screened with 
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specific questions in hospital facilities as soon as possible 
upon admission or on the line for an appointment. Easy 
screening device was used for the screening of all patients. 
The infected person confirmed on first screening should use 
a mask to isolate from other infected persons, keep them 
in the test room. Such infected patients should be screened 
again with an airborne N-95 respirator and doctors must use 
gowns and gloves when they handle the patients. When dur-
ing this evaluation the patient matches the CDC case report 
for SARS and needs treatment, the patient may be admitted 
to a negative air room. If treatment is inappropriate or fur-
ther tests are required, the patient should be accompanied 
to suitable areas (for laboratory investigation, radiological 
samples, etc.) and extended testing to avoid interference with 
other patients (Sampathkumar et al. 2003).

MERS‑CoV epidemic

MERS-CoV was first isolated and identified in Jeddah, KSA, 
in June 2012 in a 68-year-old man and died due to pneu-
monia and multi-organ failure (Zaki et al. 2012). This was 
the second most severe infection after coronavirus severe 
acute respiratory syndrome, SARS-CoV. Coronavirus was 
identified as a lethal zoonotic human pathogen of the 21st 
century. The observation from serological tests has indi-
cated that camels had MERS-CoV infection for 20 years. 
MERS-CoV has infected the camels and it has been docu-
mented that there are very few chances of human infections 
caused by camel zoonotic infection (Reusken et al. 2016). 
Intermittent cases have been found in the MERS-CoV cases 
(Memish et al. 2014) and hospital outbreaks (Assiri et al. 
2013). MERS-CoV hospital case clusters represent the pri-
mary location where MERS-CoV has been rapidly trans-
mitted human-to-human (Memish et al. 2013). The infec-
tion caused by SARS-CoV has been spread primarily by 
nosocomial transmission, but MERS-CoV's transmission 
characteristics are less evident (WHO 2013). Although 
KSA accounted for 90 % of recorded MERS-CoV cases, 
MERS-CoV was infected in around 27 countries including 
Europe, North Africa, Asia, the (U.S) United States and the 
Middle East. MERS-CoV remains the priority on “emerg-
ing pathogens that are likely to cause big epidemics” in the 
WHO list (WHO 2016). However, several questions remain 
unanswered about MERS-CoV epidemiology, pathogenesis, 
management, and control (Zumla et al. 2016).

Preventive measures of MERS‑CoV

Understanding of MERS-CoV zoonotic causes helps in the 
prevention of disease. According to guidelines of WHO, 
people with MERS-CoV infection include measures such 
as restrain from touching and coming in contact with either 
camels or their products, hygiene all surface touching body 

parts and restricted or no use of raw milk, washed, cleaned 
the food items and cooked them properly (WHO 2014). 
Because mostly infections caused by any pathogen occur 
in the contaminated environment. Therefore, it is recom-
mended that doctors and nurses should take adequate steps 
to prevent infection during the monitoring of patients with 
MERS-CoV (WHO 2015). There is currently no clear 
treatment or vaccine available for treating MERS-CoV 
infection. Yet, there are currently a variety of antiviral 
drugs under review (Zumla et al. 2015). No vaccine is 
recommended for avoiding infection caused by MERS-
CoV. However, to avoid the transmission of contagion, 
an experimental MERS-CoV vaccine has been designed 
by a pharmaceutical company (Novavax 2013). The com-
pany has also developed several aspirant vaccines that are 
being tested as a full-length MERS-CoV infectious viral 
genome cloned in a bacterial artificial chromosome. There 
are currently no appropriate drug treatments for treating 
or avoiding the infection. Clinically, patients with a seri-
ous disease can be cured by meticulous intensive care and 
complication avoidance like hydration, antipyretics, anal-
gesics, respiratory assistance and, if applicable, antibiotics 
for superb bacterial infection. The new protocol depends 
on earlier practices for severe acute respiratory syndrome-
Coronavirus (SARS-CoV), in vitro trials, and case series. 
Diverse therapeutic components were tested, that block 
the invading of viruses and their replication inside the host 
system (Al-Tawfiq and Memish 2014).

Ebola virus epidemic

Ebola virus disease was firstly reported in 1976 and recorded 
a high death rate due to haemorrhagic fever in two parallel 
outbreaks. The first outbreak was reported in Nzara, (Sudan) 
and the other in Yambuku, Democratic Republic of Congo 
(formerly Zaire), Central Africa (WHO 2015). Many Ebola 
outbreaks have affected approximately 1–400 patients and 
the prevalence was mainly seen in remote forest areas (WHO 
2015). The Zaire strain of Ebola was originated in a small 
village in Guinea, West Africa in December 2013; however, 
Ebola diseases were not identified until March 2014. This 
transmitted quickly causing Africa’s worst and elongated 
Ebola epidemic (WHO 2015). A total of 24,666 cases of 
Ebola were confirmed in Guinea, Liberia and Sierra Leone 
as of 18 March 2015, including 10,179 deaths. Countries 
including Nigeria, Mali, Spain, Senegal, the UK and the 
United States (U.S) were registered for importing cases from 
the countries affected in West Africa. Man-to-man spread of 
Ebola comes from symptomatic patients due to interaction 
with the affected body fluids. For the disease, the normal 
incubation time is 8 to 10 days (Suwantarat and Apisarn-
thanarak 2015).
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Preventive measures of Ebola

Prevention is focused on preventing viral contact. The fol-
lowing measures will help prevent Ebola from forming and 
spreading. Ebola may be fatal; anyone in direct contact with 
an infected individual’s body fluids is at increased risk of 
spreading the infection oneself. Wash the hands properly, 
safely mount and uninstall personal protection equipment 
and other precautions are necessary. Since Ebola can spread 
across borders, the appropriate infection prevention and 
control steps must be planned for all countries. Frequent 
hand-washing is one of the most effective prevention steps. 
Using soap and water or using drug-based hand pieces that 
contain 70% drug where there is no soap and water avail-
able (Bray et al. 2015). Avoid contact with a sick person. 
Carers should prevent direct contact with the fluids of the 
infected individuals and tissues of disease-carrying persons, 
including blood, semen, vaginal secretions and saliva. Dur-
ing later stages of the disease, those with Ebola or Marburg 
are more infectious. Employ protocols to manage infections. 
When you are a health official, wear appropriate gear includ-
ing boots, helmets, gowns and eye covers. Hold the persons 
infected isolated from others. Disposing of needles and steri-
lizing others. The remains of those who suffer from Ebola 
or Marburg fever appear to be infectious. Reducing the risk 
of animal infection to humans by preventing the contact 
with infected fruit bats or monkeys/apes and avoiding the 
ingestion of raw meat. Outbreak prevention steps, including 
timely and secure burial of the deceased, the detection and 
surveillance of individuals who may have been in touch with 
someone diagnosed with Ebola for 21 days, the importance 
of distinguishing the well from the ill to avoid further spread 
and the importance of good grooming and a clean atmos-
phere (Bray and Geisbert 2005).

Influenza epidemic

Influenza has remained the major cause of morbidity and 
mortality, instead of the availability of vaccines in recent 
years (Cox and Subbarao 2000). The human population has 
not shown immunity to the emerging new strain of influenza 
virus as a result converted into pandemics worldwide. It has 
been reported that in the pandemic of 1918 due to A / H1N1 
had lost 20–50 million lives globally (Johnson and Muel-
ler 2002), whereas the pandemics of other influenza virus 
strains including A / H2N2 and A / H3N2 were reported 
in 1957 and 1968 respectively. These pandemics were less 
severe in the 1918 A/H1N1 pandemic and about one million 
people were died (Nguyen-Van-Tam and Hampson 2003). 
These epidemics mostly occur in the winter season due 
to continuous viral antigens modification by host loss the 
immunity (Plotkin et al. 2002). The effect of these annual 
epidemics on mortality differs considerably with years 

(Simonsen et al. 2005). Moreover, the extent of severity 
relies on the prevalent subtype of the influenza virus. It has 
been reported that a/H3N2 influenza strain is more virulent 
than others (Simonsen et al. 1997). However, it is interesting 
that there are significant residual variations in the effect of 
infectious mortality and morbidity within a given subtype. 
In the US, for example, there has been a four-fold gap in 
the effect of mortality between the moderate and extreme A 
/ H3N2 seasons. It was shown that the influenza outbreak 
of 1951 had an extraordinarily high effect on mortality in 
England and Wales. The mortality rate was more in 1951 
than the pandemics of 1957 and 1968, and a greater mor-
tality effect than all three Liverpool pandemics. Another 
peculiar characteristic of the 1951 outbreak was the study 
of multiple mortality and morbidity disease curves. The 
laboratory data gathered during the 1951 outbreak by the 
WHO monitoring network provide information as to what 
the exceptionally serious influenza strain of 1951 had been. 
Influenza viruses that spread in England, Wales and Canada 
during the winter of 1951 were identified as A / H1N1, and 
Hemagglutinin-inhibition study performed did not display 
significant variations in the Hemagglutinin antigen (Isaacs 
et al. 1952). This epidemiological and virological data has 
indicated a virus without totally new antigens (i.e. no shift) 
(Viboud et al. 2006).

Preventive measures of influenza

Numerous interventions have proved their efficacy in influ-
enza prevention. Nevertheless, the community was not well 
aware of the position of various risk exposures and preven-
tive measures against influenza. The key prevention method 
is influenza vaccines, but the safety benefit obtained is not 
always attained either because the vaccine does not suit up 
with the circulating viral strain, or because a new pandemic 
virus appears (Nichol et al. 2007). Some findings from the 
intervention have shown that alcohol-dependent hand-wash-
ing or hand sanitisers can reduce the risk of influenza (Bell 
and World Health Organization Writing Group 2006). The 
public is concerned with measures to avoid non-pharmaco-
logical influenza and stresses common precautions such as 
cover the mouth while coughing or sneezing and washing 
hands gently.

ZIKA virus epidemic

ZIKA infection was spread due to the sucking of blood by 
diurnal-active Aedes mosquitoes like Aedesaegyptiand A. 
albopictus (Malone et al. 2016). In Yap Island, 2007, the 
very first epidemic of ZIKA infection was reported and after 
that, it was documented in Brazil, 2015. The common symp-
toms of ZIKA infection include mild fever, knee pain, skin 
rashes, conjunctivitis (red eyes) and myalgia. It has been 
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observed that most individuals diagnosed with Zika did not 
get sick; on the other hand people, sick individuals showed 
a variety of symptoms, close to dengue fever symptoms and 
the mortality rate was very less. Therefore, prevention and 
management methods are poorly applied in the patient popu-
lation; however, new infections need to be avoided. Now, 
the ZIKA virus (ZIKA) is a worldwide epidemic. Evidence 
of ZIKA transmission was recorded in more than 72 coun-
tries and territories since 2007. ZIKA’s spread has made 
the World Health Organization recognize the condition as a 
health emergency. This condition is bad as there appears to 
be an extremely visible correlation between pregnancy infec-
tion and the onset of microcephalus and Guillain – Barré 
syndrome (Rather et al. 2017).

Preventive measures of Zika virus

Collective duty and contribution to comprehensive vector 
control, in particular through eliminating contaminated 
water and using insecticides (diethyltoluamide/ethyl buty-
lacetylaminopropionate)/larvicides, is strongly focused 
because the shortage of vaccinations and antiviral therapy 
against ZIKV (Lazear and Diamond 2016). A. Aegypti and 
A. Albopictus are the chief vectors for causing the current 
ZIKV epidemic, the vector management techniques and 
the vector-pathogen relationship of all potential mosquito 
species are suggested regardless of the capacity of ZIKV 
to evolve (Ayres 2016). It has also been advised to wear 
full sleeved shirts and lengthy skirts, also possibly impreg-
nated with insecticides, to avoid interaction with the vector 
(Basarab et al. 2016). Barrier contraception for 28 days is 
recommended for asymptomatic travellers returning from 
endemic ZIKV regions (Wong et al. 2016). Now, public 
health agencies in vulnerable areas of ZIKV are advised to 
have access to condoms, reproductive treatment, and secure 
abortion facilities. Besides emphasis on preventive strate-
gies, efforts should also be in the direction to educate the 
communities mainly areas with ZIKV endemic and also 
aware the people travelling the possible transportations of 
ZIKV spread (Lazear and Diamond 2016). Normal health 
care steps must remove the mosquitoes from health care 
services so that spread of autochthonous ZIKV can be pre-
vented (Wong et al. 2016).

Bacterial epidemics

Besides viruses, bacteria have also caused severe infected 
diseases and sometimes results in epidemics. Bacteria are 
microscopic entities found in water, land and atmosphere. 
Some of the bacteria reside on the skin, genital organs and 
gut of human beings. Not all bacteria cause diseases some 
of them are beneficial to health such bacteria are known 
as good bacteria. However, certain bacteria cause highly 

threatened diseases including Neiserriameningitids, Staphy-
lococcus aureus, Salmonella, Helicobacter pylori and many 
more. Therefore, in the given section below, we discussed 
the epidemics caused by plague and cholera:

Plague epidemic

Bacterium Yersinia pestis was the causal organism of 
endemic and it was widely researched because of its present 
and historical significance. According to a past report, the 
disease triggered a minimum of three pandemics in the pre-
sent time: the principal pandemic was recorded in the 6th 
to 8th centuries from the Justinian Disease, the subsequent 
pandemic was revealed in 14th to 19th centuries from the 
“Black Death”, and the 3rd pandemic was documented in 
the beginning of 19th century (Bramanti et al. 2016). Cur-
rently, a plague has been revealed in rodent lakes of several 
countries including Asia, Africa and the Americas. People 
of these countries have shown persistent danger to adja-
cent human residents. Bubonic and pneumonic forms of 
plague infection are the most prevalent (Dennis et al. 1999). 
When bacteria penetrate the skin, bubonic plague normally 
emerges from the infested flea vector. Through the bite 
of the vector, the bacteria transmitted to the lymph nodes 
and causes swelling. It has been reported that this bubonic 
plague transmitted from wild rodents to humans (Kugeler 
et al. 2015). But man ectoparasites including fleas or lice are 
also thought to induce transmission between humans (Dran-
court et al. 2006). Respiratory plague occurs by the penetra-
tion of aerosolized bacteria to the lungs and makes them 
infected. This type of plague has also caused complications 
of bubonic/septicemic infections which is known as second-
ary pneumonic plague. Therefore, pneumonic plague can 
spread infection through the respiratory tract, but pneumonic 
plague outbreaks are usually limited since infected people 
die rapidly without care (Gani and Leach 2004). Septicemia 
type plague happens as bacteria enter the bloodstream, often 
from a  10 pneumonic or bubonic-infection.

Preventive measures of plague

Enzootic plague has been reported in Africa, South America, 
and Asia. In these countries, the threat of plague in semi-
arid grasslands or mountainous areas is more. The risk of 
spreading plague from wild rodents to the village or urban 
centres is highest were higher population densities in plague 
prone rodents and poor daily sanitary activities. Persons liv-
ing in plague-enzootic regions should escape rodent-infested 
regions. Furthermore, people working in such areas should 
avoid touching sick and deceased rodents. They should also 
use some effective repellents and insecticides for the preven-
tion of flea biting. Travellers to plague-endemic areas are 
typically at low risk of infection. To minimize the risk of 

8099Environmental Science and Pollution Research (2022) 29:8091–8108



1 3

fleas being infected, travellers should protect their exposed 
body parts using some insect repellents and also add insec-
ticides to outfits and outdoor duvets. In high risk of plague, 
the use of immediate prophylactic application of antibiotics 
should be avoided. It has been recommended that in ana-
phylaxis conditions, epinephrine hormone can be used. The 
efficacy and immune response generated by the vaccine has 
not been tested for individuals < 18 years of age. The plague 
vaccine’s effects on the developing foetus are still uncertain. 
Expecting females who are unable to escape threatened con-
ditions must be informed of threat management strategies 
and will only be immunized if the possible benefits of vac-
cines compensate the possible threats to the growing young 
one. People with lower immunity or who have undergone 
immunosuppressive treatment may not produce antibodies 
after vaccination. Wherever practicable, PHA-determined 
antibody levels should be obtained to decide whether addi-
tional doses should be administered outside the primary 
series. Pest vaccination should not be given to people with 
a history of hypersensitivity to the vaccination or its compo-
nents. Moreover, individuals suffering from an acute febrile 
disease like influenza cannot be immunized until they must 
entirely cure (Gage et al. 1996).

Cholera epidemic

Cholera is a bacterial infection that, despite continuing 
attempts to restrict its transmission, tends to cause outbreaks 
and pandemic infection. Traditionally, six cholera epidemics 
have ravaged the world since 1816. The seventh epidemic 
was reported in Indonesia in 1961. Cholera is estimated to 
affect 3–5 million people in the year 2010 alone and cause 
100,000–130,000 deaths worldwide (WHO). Cholera is a 
small-intestinal infection caused by Vibrio cholera. The 
symptoms of this disease include diarrhoea and vomiting, 
consequently causes severe dehydration and an imbalance 
in electrolytes, which lead to death. As water and foodborne 
illness, this disease is usually associated with bacterium 
absorption in the form of drinking water polluted with sew-
age or consuming food eaten by a soiled-handed adult (El-
Sayed and Kamel 2020). In the meantime, various modes of 
transmission are necessarily possible. The cholera epidemic 
in a psychiatric hospital in Singapore has shown man-to-man 
transmission (Goh et al. 1990). Cholera poses a huge public 
health threat for developed countries and cholera continues 
to attract global consideration (Tian and Wang 2011).

Preventive measures of cholera

Cholera has been considered one of the most feared epidem-
ics. It has raised awareness of health education campaigns 
and offers platforms to educate households, street vendors 
and caterers and implement food preparation protocols. 

Furthermore, preventive steps to contain emerging epidem-
ics include tracking the health of shellfish beds and hygienic 
household drinking water and food quality in the home and 
on the highway. Nonetheless, it is also necessary to search 
modes and vehicles of this disease spread (Estrada-García 
and Mintz 1996). There are two cholera vaccines available 
and recommended by two cholera vaccines approved by 
WHO; oral cholera vaccines are safe, successful and cur-
rently WHO licensed as follows: 1-Dukoral (Crucell, Lei-
den, The Netherlands) and 2-Shanchol (Shantha Biotech-
nics Ltd., Basheerbagh, Hyderabad, India). All vaccines 
are given in a double dose regimen; Vaccines are secure 
and allow for many years of continuous protection. Figure 3 
shows the cells, tissues or organs targeted by distinct viruses 
and bacteria.

Lockdown in various epidemics

Lockdowns have occurred in many ways in human history, 
often with numerous purposes with preventing a pandemic; 
this has been of tremendous benefit, for example, to physi-
cians, nurses, pharmacists and state agencies to react effec-
tively and appropriately to the hazards of a pandemic like 
Covid-19. Pandemics have also been extremely volatile, due 
to the enormous difficulty of human-virus interactions. By 
using the language of safety and purity, modern rationality 
has accepted and regulated the establishment of borders, 
gated communities and quarantines that separate safe society 
from the unclean or unsafe. The sick person’s appearance has 
always acted as a justification that isolates and strengthens 
the social and political imperatives of protecting the dignity 
of a “good country” against all those afflicted by the illness. 
The strategies can differ from changes in behaviour, such as 
social distance, quarantine of infectious patients, regional 
or national lockdown

Lockdown from history

The advent of pandemics in human history was often fol-
lowed by a sequence of psychological, political and eco-
nomic interventions. In 412 BC, Greek physicist Hippocrates 
documented an outbreak that modem physicians claim was 
the first influenza reference ever (Tognotti 2003). Europe 
eventually endured two big plague pandemics; As such, each 
epidemic in the West was followed by the introduction of 
health legislation for its confining. One of the steps taken in 
early modern Europe was to classify the plague victims. As 
early as the 15th century, several Italian city-states devel-
oped quarantines to protect those sick with the plague. In 
the 16th and 18th centuries, the European naval powers such 
as England and France introduced the custom of quarantine 
of those afflicted by the plague (Cohen 1974). The great 
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plague in London, 1665, and the outbreak in Marseilles, 
1720, forced the French and British Governments to enact 
quarantine policies to prevent residents from exposure to 
dangerous diseases from overseas. The epidemic of 1347-48 
was however attributed to Black Death patients, as part of 
their general mercantilist policies; the European maritime 
states have introduced quarantine laws, forming monopolis-
tic trading firms. In early modern Europe, quarantine poli-
cies not only helped encourage international trade but also 
acted as a political mechanism for European states to substi-
tute public health over citizens’ private lives. Even in the late 
18th century, the British population became more conscious 
of the risks of the plague outbreak, but by the mid-19th cen-
tury, the quarantine laws were relaxed (Tognotti 2013).

Europe’s conclusion of the plague pandemic did not mean 
the planet was free of all infectious diseases. The contempo-
rary extent and seriousness of some common diseases gave 
them psychological, economic and political importance 
that outweighed those of the two world wars of the 20th 
century. The 1918 influenza pandemic caused 50 million 
deaths worldwide (Tognotti 2013). A million people have 
died of influenza pandemics since 1957. Despite emerging 
infectious diseases such as SARS, Avian flu and Ebola hav-
ing a devastating effect on the global economy and interna-
tional affairs, many developing countries around the world 
have had to take drastic action. China’s SARS epidemic in 
November 2002 affected over 5300 people and killed 349 
people nationally. The SARS incident, however, forced the 
Chinese government to take punitive steps to reinforce its 

control by closing cities, apartment complexes and univer-
sity campuses and throwing hundreds of thousands of peo-
ple in prison. China’s 2003 anti-SARS shutdown program 
accompanied by a robust disease response strategy showed 
China how to suppress the coronavirus outbreak by 2020. 
The fact that China’s proactive policies have accelerated the 
coronavirus does not mean that a global pandemic preven-
tive monitoring program is becoming a reality. Pandemic 
control is not a straightforward job for governments and civil 
society around the world. Successful control will rely on 
many factors like identifying infected people, vaccinating 
the vulnerable species and decontaminating areas and items. 
Before now, human insulation and national lockdowns have 
not been replaced (Rothstein et al. 2003).

Especially for travel bans and border restrictions during 
the 2014–15 Ebola outbreak, projections predicting move-
ment cuts of more than 80% projected minimal effects on the 
transmission of foreign diseases (Gomes et al. 2014) joining 
the call to measure previously unmet versatility improve-
ments since the epidemic. Many countries and airlines have 
introduced travel restrictions to and from the affected region 
in response to these issues and to minimize the risk of case 
imports. Domestic travel controls remain in effect for long 
periods, including limits on the transport of individuals and 
goods and full quarantines in some areas. Schools were 
locked and businesses were paused, Non-Ebola healthcare 
programs, including maternal healthcare, deteriorated when 
medical facilities were asked to act when treatment centres 
for Ebola and patients avoided hospitals and clinics for fear 

Fig. 3  Cells/tissue/organs 
primarily targeted by different 
bacteria and virus during the 
onset of disease
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of infection. Travel bans could impede the distribution of 
medical supplies and the deployment of specialist person-
nel to handle the epidemic (Peak et al. 2018). Among the 
most hit countries such as the Middle East, Africa, Europe 
and America, various steps have already been taken among 
South Korea, several schools and colleges have been closed. 
Most men on the road were seen sporting face masks, dis-
infected public transit and the attendance at movie theatres 
and baseball games collapsed (Qureshi and Sajjad 2018). 
Table 2 shows the details of almost all Pandemics/Epidem-
ics from ancient times to the present. Redrawn from Source: 
LePan (2020). Visualizing the history of pandemics. Visual 
capitalist. com. Accessed October, 31.

Impact of lockdown on health

In the 21st century, a major coronavirus disease 2019 
(COVID-19) pandemic has generated an unpredicted threat 
to mental health worldwide. Therefore, patients and HCWs 
need significant attention for their psychological boosting 
(Xiong et al. 2020). Xiong et al. (2020) reported COVID-
19 pandemic has augmented several distinct hazards viz. 
anxiety (6.33–50.9%), depression (14.6–48.3%), posttrau-
matic stress disorder (7–53.8%), psychological distress 
(34.43–38%) and stress (8.1–81.9%) in different countries 
including China, Spain, Italy, Iran, the US, Turkey, Nepal, 
and Denmark. Besides respiratory illness, COVID-19 has 
also affected various vital organs including the lungs, heart, 
nerves, brain, vessels, kidneys and skin (Hossain et  al. 
2020). In the serious condition of CoV, infection person 

leads to death due to failure of the respiratory system (El-
Sayed et al. 2021a, b). Moreover, this pandemic distress has 
increased the risk in females, youth, and the presence of 
chronic/psychiatric diseases, unemployment and recurrent 
coverage to social media/news regarding COVID-19. This 
pandemic has increased suspicions, fear, suicide and mental 
illnesses. Therefore, attention given to public psychological 
wellbeing and making policies to assist people through this 
challenging time is an urgent need of the hour.

The most successful method to minimize morbidity 
and mortality is possibly vaccines. Vaccines, however, are 
unlikely to be effective early on in a pandemic. The stock 
of vaccines is most likely inadequate because of the limited 
manufacturing capacity worldwide. The potential exist-
ence of resistant strains should be considered. Non-phar-
maceutical methods (such as containment, separation and 
social distancing) can be successful in stopping the virus 
from spreading under certain circumstances. The efficacy 
of non-pharmaceutical treatments depends on how influenza 
viruses spread. The shutdown effectively shut down most 
modes of public and private transport, which revealed that 
the average amount of people-to-person communications 
each day among its inhabitants had decreased; ultimately, 
the lockout will partly stop disease spread. As of 23 Janu-
ary 2020, the Chinese government has shut Hubei includ-
ing Wuhan, the 11 million-strong cities where the epidemic 
began. They prohibited to travel in and out and barred tens 
of millions from working or going to school and shut down 
all stores except those who sold food or medication. For 
certain areas, people were also required to restrict their visits 

Table 2  Different viral pandemics illustrating their time, origin and preventive measures associated with diseases caused by viruses in the pan-
demics

Disease Year City/country Type (WHO) Type/pre-human host Death toll

COVID-19 2019 Wuhan (China) Pandemic Corona virus- Unknown 4,873,249 
as of 
12.10.2021

SARS 2003 Guangdong (China) Pandemic Corona virus- Bats, Civets 770
MERS 2012 Jeddah (Saudi Arabia) Pandemic Corona Virus- Bats, Camels 850
Ebola 2014 Guinea (West Africa) Epidemic Ebola virus-Wild animals 11,000
Antonine Plague
Justinian plague
Black death
Third Plague

1320 BC
542 AD-546 AD
1347-1351
1885

Europe, North Africa
Asia, Africa and Europe
Europe and Africa
China and India

Pandemic
Pandemic
Pandemic
Pandemic

Believed to be either smallpox 
or measles

Yersinia pestis bacteria- Rats, 
fleas

Yersinia pestis bacteria- Rats, 
fleas

Yersinia pestis bacteria- Rats, 
fleas

5M
30-50M
200M
12M

Cholera 1817-present day Gaspar correa (Portuguese) Pandemic V. cholerae bacteria 1M+
Spanish Flu
Asian Flu
Hong Kong Flu
Swine Flue

1918-1919
1957-1958
1968-1970
2009-2010

US
Guizhou (Southern China)
Hong Kong
North America

Pandemic
Pandemic
Pandemic
Pandemic

H1N1 virus- Pigs
H2N2 virus
H3N2 virus
H1N1 virus- Pigs

40-50M
1.1M
1M
200,000

HIV/AIDS 1981- present day Central and west Africa Global Epidemic Virus- Chimpanzees 25-35M
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to the supermarket or order distribution supplies. This global 
shutdown of tens of millions of people has been called a 
“vast challenge” — but it may have succeeded. Following 
the lockdown, cases began to slow. On 19 March 2020, the 
National Health Commission of China announced no new 
confirmed COVID-19 infections. Nonetheless, we’re already 
seeing a “flattening of the curve” in areas of Italy where 
lockdowns began earlier (Khan et al. 2020).

Quarantine was first introduced in Italy during 14th-cen-
tury plague epidemics. Many scholars claim that their ori-
gins can be traced to the Hippocratic philosophy or the Old 
Testament; others say that Renaissance commentators inter-
preted the 40 days as marking the time between the death or 
regeneration of the plague sufferers without spreading the 
disease (Markel 1997). Strict maritime quarantine (in some 
cases with land quarantine facilities) tended to effectively 
prohibit the entrance into American Samoa of the 1918–19 
influenza pandemic and postponed its penetration into 
mainland Australia, Tasmania and New Caledonia (Mar-
kel 1997). A systematic analysis has found that measures 
including quarantine (2 studies) and isolation (10 studies) 
have been successful in the prevention of respiratory virus 
epidemics (Jefferson et al. 2008). An analysis shows that 
quarantine strategies are more successful if implemented at 
the very beginning of the epidemic where there are small 
numbers. Quarantine-related analyses from actual SARS 
outbreaks usually show an infection curve of case counts 
against the sequence of incidents including the frequency 
of index cases and improvements in the response to public 
health. The effect of the prevention steps is indicated by con-
textual findings, such as the noticeable deceleration of new 
cases in plots or the subsequent conclusion of the outbreak 
(Svoboda et al. 2004; SARS 2005). Many of these studies 
emerged long after the epidemic, with attempts to complete 
details on the beginning dates and retrospectively transmis-
sion. The use of public quarantine during the 2003 SARS 
epidemic in Ontario limited spread to one third. According 
to a study, it was proposed that a decrease in the number of 
near contacts led to a decline in range, and this may have 
ramifications for quarantine targeting against closer contacts 
(Ooi et al. 2005). In other fields of health policy, research 
on quarantine continues to lack objective validity or consen-
sus about how best to disclose discrepancies in results due 
to control measures (Bondy et al. 2009). Together with all 
such cases, the Ebola virus outbreak in West Africa that has 
long-term health consequences on patients, stringent public 
safety restrictions such as mandatory segregation and quar-
antine, suspensions of businesses and colleges and travel 
bans had a severe and permanent impact on the people and 
societies impacted (World Bank 2015). For example, the 
use of mass quarantine automatically limited the rights of 
citizens to equality and democracy and produced shortages 
of food and shelter and civil unrest. The provision of health 

care has deteriorated by 23% and other critical services such 
as water and sanitation have started to hinder (Valand et al. 
2020). EVD survivors and their families also face prejudice 
in their communities; some survivors of being forced to relo-
cate (Emrick et al. 2016).

Economic impact of lockdown

Death on such a broad scale due to COVID-19 has disrupted 
world commerce and supply chains lowered commodity 
rates and pressured multinationals to make tough choices 
with insufficient knowledge in China and globally. It is an 
important transport and commercial hub that houses the 
headquarters of the nation’s main local steel and automobile 
manufacturers. The city now houses more than 300 facto-
ries of the top 500 firms in the country, including Micro-
soft, the German tech firm SAP and the French automaker 
Groupe PSA. In recent years, its monetary performance has 
surpassed the national growth, with gross domestic prod-
uct (GDP) growth of 7.8% in 2019 relative to the national 
average of 6.1%. Amid the outbreak of the latest viral dis-
ease, several businesses have now evacuated their expatriate 
employees from the city and immediately suspended their 
company activities temporarily (Mishra et al. 2020). The 
stringent travel restrictions placed in Wuhan and numerous 
urban areas in Hubei are likely to have ramifications in all 
of China and beyond, about trade. Among the industries that 
have been adversely impacted is the food, tourism and hos-
pitality sectors (Mishra et al. 2020). The global economy 
was reported to have lost approximately $40 billion during 
the SARS-CoV epidemic in China between 2002 and 2003. 
As China now has an economy of 8 to 9 times greater than 
it had before the SARS epidemic and is much more linked 
to the rest of the world. Analysts agree the total effect of the 
COVID-19 on the global economy will be very enormous. 
Despite China now contributing about 16.3% of the world's 
GDP, the country has become the world’s leading growth 
force, with the IMF reporting that China alone accounted for 
39% of global economic growth in 2019 (NBC news 2020). 
Taking into account the disruption of commerce, transport, 
tourism and significant impacts on global supply chains, the 
economic effects of the epidemic will be enormous both in 
China and globally. A business analysis by Bloomberg econ-
omists suggests that China’s GDP growth in the first quarter 
will fall to 4.5 per cent year-on-year. Bloomberg economics 
conclude the full effect of the deadly disease is too early to 
say as the epidemic has not yet reached its height (Ayittey 
et al. 2020). COVID-19 situation has altered the lives in 
diverse public sectors including public, tourism, aviation, 
agriculture and economy (Nicola et al. 2020). COVID-19 
pandemic has globally reduced the economy of different 
nations. During the 2014 and 2015 Ebola virus outbreak, 
the World Bank reported that Guinea, Liberia and Sierra 
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Leone lost at least US$ 2.2 billion in forgiven economic 
growth in 2015. Consumption development in rural Libe-
ria has been stagnant between the HIES waves of 2014 and 
2016. Rural poverty in the first half of 2014 (just before the 
Ebola crisis) rose from 70 percent to 82 percent in the first 
half of 2016 following the Ebola outbreak. Fear of meeting 
in communities has hindered the mobilization of workers 
and contributed to serious labour shortages, thus depriving 
rice production and, consequently rural welfare (Fuente et 
al. 2019).

The same refers to the 2003 SARS outbreak: the overall 
loss to the global economy of the SARS epidemic was esti-
mated at least US$ 40 billion (Lee and McKibbin 2004). 
The SARS outbreak created tremendous public concern and 
hysteria. At the height of the disease, public tourist arrivals 
plummeted significantly in those four countries that had the 
most SARS cases and resulting in an unprecedented $13 bil-
lion loss of gross domestic product (GDP). However, these 
disruptions have not impacted any of these economies for 
longer than a few quarters and even countries most seriously 
affected have begun to rebound by Q3 2003 (Brahmbhatt and 
Arindam 2008). The economic effects of the SARS outbreak 
can be categorized into overt and indirect impacts. Specific 
effects included reduction of revenue and productivity due to 
mortality and symptomatic illness, as well as higher costs for 
health care. For this particular situation, indirect costs derive 
from collective behavioural shifts induced by the public’s 
understanding of the outbreak (Noy and Shields 2003).

Conclusion and prospects

The infectious diseases caused by viruses and bacteria are 
fatal if they are not cured timely. These infectious diseases 
are contagious which means they spread the diseases from 
one infected person to another, consequently infect the entire 
community, nation and becomes a pandemic. In this review 
article, we have discussed almost all the viral and bacterial 
pandemics, their effects and preventive measures. Pandem-
ics caused by any virus or any microorganism have affected 
the lives of the entire population of any country by disrupt-
ing the normal life cycle of people. Recently, the pandemic 
caused by COVID-19 has affected every sector of the globe 
including, education, transport, all types of businesses and 
the daily routine life of a man as well. Countries like the 
United States, European countries, the UK, Iran, India, 
China etc. are greatly affected by COVID-19. Worldwide, 
these viral pandemics have increased the mortality of the 
huge population. Moreover, other new issues for a nation 
have also risen including the declining economy of any 
country; increasing prices and unemployment are some of 

the serious issues of the COVID-19 pandemic. Presently, to 
prevent the infection caused by COVID-19, it is essential to 
avoid the public travelling to maintain the social distancing, 
other measures like lockdown and quarantine of the peo-
ple are some of the strategies to control the viral infection. 
Though lockdown is the preventive measure of any viral 
pandemics, however, it has some ill consequences on the 
normal life of an individual such as obesity has more impact 
on diabetic and high blood pressure individuals, irritating 
behaviour, poor work efficiency of people and a wide gap in 
social relationship.

Therefore, to mitigate all the issues discussed above, it 
is essential to develop some effective diagnostic and thera-
peutic approaches that should be cost-effective, rapid, sen-
sitive and specific. Recently, in the phase of COVID-19 
pandemics, scientific communities across the globe are try-
ing to synthesize the COVID-19 vaccine among them some 
are under human trial. Therefore, future research must be 
focused to design efficient vaccines and antiviral drugs 
against COVID-19. Till any vaccine has approved for human 
use, every country should aware of the people by educat-
ing, restrict public transport and providing some infection 
preventing devices such as the use of N-95 mask, sanitisers, 
use of 70 % alcohol and any other authenticated disinfectant, 
avoiding surface contact, frequent hand and eye washing. 
Furthermore, the government of every country should design 
such strategies and policies which must be beneficial for 
every individual of a country.
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