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	INTRODUCTION

	T


	he Spanish flu, which occurred in 1918, affecting everybody globally, was the deadliest in the history of flu. The virus was highly infectious and surged in a few months. It is believed that the Spanish flu was triggered by H1NI, which caused influenza an infection. The duration of the flu was from the beginning of 1918 to mid-1920, which infected over half a billion people, a time the world's third population. The pandemic happened in four consecutive waves. People estimated 17-50 million lost their lives to this deadliest influenza virus in the history of all human epidemics.

	In early 1918, the cause and the spread of human flu, commonly known as influenza A virus of Spanish flu and its associations with swine flu and birds to avian, were mysterious. Despite epidemiologic and clinical resemblances to flu pandemics of 1847, 1889, and even past, many questioned if the fatal disease could be influenza. The question resolved the 1930s when similar viruses, known as H1N1 and related to flu, were isolated from pigs and later from a human being. Subsequently, studies that were done for seroepidemiologic were linked to the 1918 pandemic of both viruses. Consequent research shows that the 1918 virus descendants continue in pigs enzootically. 

	They constantly circulated in human being, undertaking steady antigenic shift and drift, thus causing the 1950s epidemics. The emergent of Asian Flu (H2N2) in 1957 was directly linked with H1N1 virus-related descendants pandemic strain of 1918, which extincted in people circulation, though the lineage related enzootically in pigs. The H1N1 human virus re-emerged abruptly from a freezer in a laboratory. They endure to move and infect people epidemically and endemically. 

	 


CHAPTER 1

	SPANISH FLU OF 1918

	F


	lu or influenza is a virus-related respiratory disease that invades the breathing system, including lungs, nose, and throat caused by A and B viruses of flu. It occurs across the globe, which significantly causes mortality and morbidity every year. The Human flu A and B illnesses cause recurrent flu epidemics nearly every single winter in the U.S. Influenza A viral infection are the primary influenza infections that cause influenza or flu pandemics, which is the global flu epidemics disease. A pandemic occurs when different and new flu viruses emerge, contagious to human beings, and affect many people in the continents and across the globe. 

	Influenza A virus infection is categorized into two types based on the number of proteins on the virus's superficial layer. They include neuraminidase and Hemagglutinin. Both Hemagglutinin and neuraminidase have 18 and 11 subtypes, respectively. With more than 198 different potential influenzas A subtype groupings, only 131 subtypes have been noticed in natural surroundings. The common types of flu viruses that are highly infectious and regularly circulate in human being include A(H3N2) and A(H1N1). Influenza A types are further classified in diverse hereditary clades and sub-clades. Influenza B infections are categorized into two lineages, which include B/Victoria and B/Yamagata. Both influenza A and B viruses subtypes are classified into particular groups and sub-groups commonly referred to as clades and sub-clades.

	 

	[image: C:\Users\user\Desktop\Flu.PNG]

	Human seasonal influenza virus. Source: CDC, 2019.

	 

	The influenza infection is complicated and continually keeps changing. The influenza virus physical arrangement makes it particularly susceptible to minor surface variations in antigens throughout replication, thus making the virus to equivocate the host's defense mechanism. These make the influenza virus infect and re-infect individuals in the ensuing years due to weak body immunity.

	Due to variations of the influenza virus, people's immunity to flu is short-term, making large populations vulnerable to influenza in the ensuing year. The disease is a recurrent infection in moderate weather. Influenza A virus contaminates many different animals, including humans, other mammals, pigs, aquatic birds, and horses, while the influenza B virus infects only humans. Influenza A virus is a zoonotic disease, and from time to time, infections in birds and animals jump and affect humans being. 

	The 1918 Spanish influenza virus was one of the severe pandemics in recent history. The pandemic influenza virus originated from pigs, while the 1957 and 1968 epidemics were said to have come into being from contact with avian species. The habitant regions of the proximity of pigs, birds, and human being played a crucial role in establishing a conducive environment for antigenic drifts and shifts. It is imperative to have an exceptional reconnaissance in such regions.

	The Spanish flu presented different signs and symptoms, including fever, higher in children, cough, chills, runny nose, sore throat, muscle ache, headache, and frequently extreme weakness. The virus is contagious, spread mainly through aerosols(airborne), and overcrowding in enclosed spaces. Most people who get infected with the influenza virus recover fully within 1-2 weeks. Nevertheless, severe virus complications can occur, predominantly in older people, children, and other susceptible groups with low immunity due to underlying diseases. The most common possible fatal complication of the influenza virus is bacterial pneumonia, and the other influenza complication is virus-related pneumonia, which is rare but has more severe effects. 

	The primary method of preventing influenza is by vaccination. Though, due to the continually varying flu viruses composition, the modification of the influenza vaccine each year is a must to match current viruses. These involve getting detailed circulating strains knowledge of different types of influenza viruses—the WHO created an International surveillance network of influenza in 1948 and became in charge of its administration. The administration system comprises 82 countries that have 110 influenza state centers and four other Cooperating Midpoints for WHO Research and Reference on Influenza situated in London, UK, Atlanta, USA, London, UK, and Tokyo, Japan with possibilities of establishing new centers. 

	This network assists in monitoring influenza trends globe and ensuring that the information is shared with all WHO were collaborating. The centers' virus is isolated for research and reference for instant identification of any new strain. Selected collaborating centers are mandated to deal with specimens of animals. Influenza results from the influenza network are analyzed every February and September, and approval for the antigenic composition for the subsequent year's vaccine of influenza is prepared by WHO and handed on to the vaccine manufacturers. The review and recommendations of February and September relate to the composition of the vaccine predictable for the northern hemisphere and Southern hemisphere in winter, respectively.

	 

	 


CHAPTER 2

	ORIGINS OF SPANISH FLU

	T


	he Spanish flu, which occurred in 1918, affecting everybody globally, was the deadliest in the history of flu. The virus was highly infectious and surged in a few months. It is believed that the Spanish flu was triggered by H1NI, which caused influenza an infection. The duration of the flu was from the beginning of 1918 to mid-1920, which infected over half a billion people, a time the world's third population. The pandemic happened in four consecutive waves. People estimated 17-50 million lost their lives to this deadliest influenza virus in the history of all human epidemics.

	In early 1918, the cause and the spread of human flu, commonly known as influenza A virus of Spanish flu and its associations with swine flu and birds to avian, were mysterious. Despite epidemiologic and clinical resemblances to flu pandemics of 1847, 1889, and even past, many questioned if the fatal disease could be influenza. The question resolved the 1930s when similar viruses, known as H1N1 and related to flu, were isolated from pigs and later from a human being. Subsequently, studies that were done for seroepidemiologic were linked to the 1918 pandemic of both viruses. Consequent research shows that the 1918 virus descendants continue in pigs enzootically. 

	They constantly circulated in human being, undertaking steady antigenic shift and drift, thus causing the 1950s epidemics. The emergent of Asian Flu (H2N2) in 1957 was directly linked with H1N1 virus-related descendants pandemic strain of 1918, which extincted in people circulation, though the lineage related enzootically in pigs. The H1N1 human virus re-emerged abruptly from a freezer in a laboratory. They endure to move and infect people epidemically and endemically. 

	In early 2006, there were two lineage descendant H1N1 virus of 1918, which persisted naturally, a human endemic/epidemic H1N1 lineage, classic swine flu(enzootic H1N1 lineage), and the human lineage H3N2 virus, which lead to porcine H3N2 family.  The H3N2 and H1N1 families have been linked with lesser deaths and illnesses than the 1918 virus. However, the H3N2 lineage has been associated with higher deaths than H1N1.

	Earlier and later, 1918, most influenza viruses emerged in Asia and spread across the globe. The influenza virus spread in different waves in Asia, North America, and in Europe. The first wave was described in March 1918 in the United States. There is no epidemiologic and historical data to classify the virus's geographical source with the recent genetic analysis of the 1918 virus genome, which does not place the influenza virus in any environmental context. 

	The 1918 influenza virus A was not reported supposed to be for all reportable diseases, and diagnostic standards for pneumonia and influenza were ambiguous. This lead to the sharp rise of pneumonia and influenza virus-related death in the United States in 1915 and 1916 as the major of a primary lung disease widespread in December 1915. Death rates curved to some extent in 1917. 

	The 1918 virus pandemic had a sole characteristic, the concurrent contagion of swine and humans. The 1918 influenza A virus pandemic expressed an antigenically new subcategory, to which almost all humans being and pigs were naïve immunologically in 1918. Newly written and printed phylogenetic and sequence analyses put forward that the encoding of genes neuraminidase and hemagglutinin superficial layer proteins of the 1918 infection resulted from birds like the influenza virus before the start of the epidemic. The precursor diseases had not spread to swine and humans in a few years before. In the latest gene segments, analyses of the virus support this assumption. The human and swine flu sequences regression of gene analysis acquired from 1930 to date place the preliminary transmission of the 1918 precursor infection in humans at nearly 1915–1918. As a result, the precursor was most likely not spreading widely to people until in a while before 1918.  nor did the virus appear from any avian species, and its origin remains puzzling.

	Millions of people succumbed to the influenza virus than those who died during World War 1, which was previously known as the Great War. The flu virus pandemic was devastating documented in modern Global history. Many people succumbed to influenza in one year than Black Death Bubonic disease of four years from 1347 to 1351. 

	The genesis of the influenza virus is not well known, though the virus comes from China. It is thought to have originated in China in a sporadic genetic drift and shift of the flu virus. The recombination of the virus superficial layer of a protein created a new virus, which leads to the loss of people herd immunity. Lately, reconstruction of the virus from dead soldier tissue is currently being characterized genetically. The name of the influenza virus, commonly known as Spanish flu, came from Spain after massive deaths and the early illness on 10/19/1918. There was no acknowledgment or response to the Spanish flu epidemics in military camps in March and April of 1918. It was unluckily because no single steps or strategies were applied to prepare for the surge and recrudescence of the infectious influenza virus strain in the winter. Due to lack of virus research, Incorrect application of control methods of the virus used and later criticized because the pandemic could not be overlooked in the time of winter in 1918. The military soldiers in the camps were trained on epidemics in 1918. 

	The viral sequence data recommend that the 1918 virus was new to people, and it was not produced from the existing or old strains of many or one genetics like those which caused pandemics of 1957 or 1968. It is conflicting because the 1918 virus looks like the bird flu/influenza from toto, a mysterious source because its segments of the genome are noticeably diverse from the genes of avian influenza. The wild birds' collected specimens show that approximately the virus DNA segment structures of 1918 show a slight difference from today's avian viruses. These indicate that there are anti genetic variations of avian viruses over extended time in their host. 

	Viruses which were found in the forest birds had similar gene sequence of 1918 nucleoprotein and the levels of amino acid, but different levels of nucleotide which depicts current nucleoprotein and 1918 nucleoprotein evolution of strains of the wild birds. The development of genes distance can be compared by ratios of identical or non-identical nucleotide substitutions. An equal replacement signifies a silent alteration of a nucleotide modification in a codon that does not replace amino acid. Commonly, a viral genetic factor exposed to an immunologic drift force displays a more significant percentage of non-identical alterations, whereas a virus on slight pressure accrues identical changes. With little or no assorted pressure is applied to identical changes, they reflect the distance of evolution.  

	With more identical changes of genes segment of the 1918 influenza virus sequence, it was linked with strains of wild birds though they are not likely to have emerged from the influenza virus of birds, which were similar to the sequenced today. It is noted that the 1918 virus sequences have few proteins different from avian strains, which spend a long time adapting in swine or human as the only intermediate host. The influenza virus reservoir has been acquired from rare gene segments that have not been sampled or identified. The genetic material and gene segments of all 1957 and 1968 and 1918 pandemic viruses depicts that the viruses originated from avian viruses of the Eurasian. This lead to the rise of human viruses strain, which was earlier transmitting infection as the H1N1 strain. Analysis of virus gene sequence alone does not substantiate the 1918 virus pathogenicity. Different experiments have been done to give the animal and in vitro model virulence containing 1918 genetic factors using viral constructs by reverse genetics.

	Different theories are explaining the origin of the Spanish flu. There is one which describes how the pandemic flu started in Kansas, the United States, and infected human beings from birds. The first case was reported on March 4, 1918, where Army mess cook Albert Gitchell was the first patient. During that time, the Fort Riley camp of U.S. soldiers prepared for World War 1 in the Western Front.  The flu was endemic a month later in America Midwest, where they disembarked in the French ports and embarked on eastern seaboard cities.  

	The other theory explains the rare 1918 flu pandemic virulence by outlining its first outbreak was in Europe’s trenches. The virus later declines due to the lack of a host, which made it surge. The 1918 flu could not surge because it erupted in trenches occupied by soldiers who were not traveling. The virus was not virulence due to a lack of evolutionary pressure because it stayed in the trenches for days, weeks, and months. Later, the virus spread and surged in Spain and in Germany soldiers. With the censorship of flu news by war censorship regimes in many countries and Spain thinking that they were the only country enduring the flu outbreak, they got the "Spanish flu" name. The soldiers who were prisoners of war in Russia returned to Germany and spread the disease in the Soviet Union, which was newly created. Other countries in Africa, Japan, India, and China had the outbreak by May and June in 1918.
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	Military hospital with influenza patients in

	Soldiers in trenches during World War I

	Switzerland, December 1918.

	Source: Fox media, 2020.

	Source: Fox media, 2020.

	 

	 


CHAPTER 2:1

	HOW THE 1918 FLU CURVE WAS FLATTENED

	 

	T


	he flattening of the 1918 flu pandemic was done by creating awareness for people to observe physical distancing, which saved many Americans. The first case of the deadly influenza virus in Philadephia was diagnosed on September 17, 1918, fast-spreading. A campaign against coughing, sneezing, and spitting in public was launched by city officials to curb the spread of the deadliest virus. Due to the surge of flu cases, all public gatherings, churches, schools, and theatres were shut down. People who had signs and symptoms of influenza virus were in 1918 quarantined their homes. An increase in population, globalization, and urbanization has made it challenging to contain pandemics. These facilitate fast spread within hours across continents because of similar tools of response. Public Health strategies are applied as the only first line of defense against any pandemic without any vaccine. Different measures used to reduce the spread of any epidemic include country lockdown, closing shops, restaurants, schools, transportation restrictions, physical distancing, and banning all gatherings in public.

	Getting people to comply with public health restrictions to limit the spread of pandemics is not easy. Police are used to enforce all laws established by public health, including those found not adhering to the set protocols and guidelines. These helped to cut the infection rate by 30-50%. Some cities, including New York City, closed its borders earlier after the announcement of the Influenza virus. The application of different measures such as allocation of business hours and mandatory quarantine lowered the deaths across the Eastern seaboard.  

	Everybody feared the virus, and it overwhelmed the hospital's capacity, which they could manage at that time. It killed many people and was the deadliest virus ever experienced up to today. During that time, people were still lagging in the development of vaccines and other drugs for treating various diseases compared to today, where most institutions mandated in drugs and vaccines production have developed their infrastructure. 

	People were not aware that the virus caused the 1918 influenza. Some people said bacteria caused it until researchers proved that the virus caused it in 1933. Antibiotics were discovered ten years later for treating influenza-related pneumonia. Medicines capable of managing flu-related pneumonia transmission and the first antiviral medications were developed in 1963—the WHO had not been formed to facilitate tracking and surveillance of severe disease outbreak. Because of war censorship by regimes, most countries across Europe lacked information about the flu outbreak. 

	The New York state health commissioner ordered the closure of all entertainment places and saloons to stop the spread of influenza, spreading at an alarming rate. In the previous history of epidemics, no drastic actions and strategies were put in place. The deadly influenza virus spread fast across the United States with mysterious characteristics. Similar simultaneous virus emergence was documented in many navies, and army camps with speculation were, their enemies introduced it, and secret service considering it without a doubt. The army said that all people who get access and enter the camps were freezing and which was also under strict surveillance and guarded.

	The virus or any other disease can be averted by bursting in the sun and outdoor air. Diseases or germs are contagious to people working in closed stores, workshops, and railroad trains due to bad breath. Hundreds of people attend meeting in a poorly ventilated room except door opening when someone gets in or out. These drastically make the virus spread when one coughs or sneezes in the place. Some people fail to open windows due to the mentality that my neighbor will see what is inside my room, thus making them desist. Prevailing of grip creates employers' production handicap. People working in the workshop should take charge to make sure they are supplied with fresh air. They should wear clothes which are warm to withstand a few drafts. Girls who wear mosquito nets in their waist should substitute during fall weather with something appropriate. Keeping ourselves healthy and physically fit will save fatal illness and other conditions that will help the country run. 

	People were advised by doctors to avoid other people or crowded places because they were in a hard place and rock with no vaccine for the flu. Other remedies that were also suggested included drinking wine and eating cinnamon, which had no scientific evidence of eliminating the virus. Doctors insisted that people should wear masks to cover their nose and mouth while at public places. Masks could limit the spread of the deadly virus because while talking, one could not spit saliva aerosol, which contains flu virus, which was airborne.  By then, Aspirin could be used to cure the infection though it was blamed for causing a pandemic.

	Some companies took advantage of the virus and advertised Formamint linking it with symptoms of the Flu in British papers on June 1918, and people noticed it was vitamin tablets. Many companies made fake advertisements promising the cure of the flu, thus creating a lot of money. United States citizens were offered advice of avoiding getting infected. They were highlighted to avoid shaking hands, touching library books, and shaking hands.  Theatres and schools were closed, and spitting was made illegal by the Health Department of New York. There was a shortage of doctors as a result of World War I in some areas, and many physicians left contracted the virus and became ill. Most medical colleges, makeshift hospitals, and medical students took the place of doctors who were sick.  

	Despite the advance in medicine and public health, all measures which were put in place to curb the spread of the deadly influenza virus in 1918 are still instituted today. Different kind of action which were applied then some are used today to manage diseases such as coronavirus. They include quarantine, wearing masks, thorough handwashing for a minimum of 20 seconds, isolation of patients, physical/social distancing, avoiding overcrowding, and locking up of countries, counties, or regions with the surge of the pandemic to limit spreading in the other areas. 

	 

	 

	 

	These ancient techniques are also applied today, and people now understand that health and sick people have to be separated.
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	People were poorly wearing masks in 1918

	People were correctly wearing masks in 1918.

	Source: Fox Media, 2019.

	Source: CDC, 2019

	 


CHAPTER 3

	OVERVIEW OF SPANISH FLU

	T


	he Spanish flu, commonly known as the strain of the influenza of 1918, caused a deadly global pandemic, killing people indiscriminately and killing people quickly.  All those infected by the Spanish flu, including the healthy, old and young, and those with underlying health problems had a 10% death rate.

	The virus killed almost 50 million people, a third of the world population in 1918, making it the worst pandemic ever documented. The epidemic gained the Spanish name flu though it was questionable if it originated from Spain. It emerged in 1918 a few months to the end of World War 1. The virus surged and spread quickly because of conflict, which was responsible for the spread of the virus. The soldiers living in dirty and damp and cramped conditions in the Western Front became ill. As a result of malnourishment, their immunity becomes weak. They had highly infectious illnesses, which affected all ranks known as "la grippe" After three days of infection, soldiers felt better though they succumbed because of the virus. As the troops began to return home or leave during the 1918 summer, they spread the virus because they were asymptomatic and later became ill. This lead to the spread of the virus in the soldier's village, cities, and towns in their home countries. Those who have infected both civilians and soldiers did not recover quickly. The virus spread fast in young adults between 20 to 30 who were formerly healthy.

	There were some theories on the spread of the virus in 2014, suggesting that it originated in China. There were records undiscovered, which explained how the virus was spread from the Chinese Labour Corps across Canada in 1918. The Chinese laborers were from rural areas who were farmers. They were sealed and transported in train containers in the country for six days and later heading to France. More than 90.000 workers in Western Front were mobilized to excavate furrows, build roads, and damaged tanks repair. 

	More than 25,000 laborers from Chinese, only 3,000, ended their journey to Canada in medical quarantine in 1918. Due to fallacies stereotypes of race, they blamed Chinese laziness for the illness, and workers' symptoms were not taken seriously by Canadian doctors. Laborer's who arrived in North France had virus symptoms, and many were dying in early 1918.

	 


CHAPTER 3.1

	 WHY WAS INFLUENZA VIRUS NAMED THE SPANISH FLU?

	 

	T


	he influenza virus epidemic was first identified in Spain as a result of censorship during the war. The nation of Spain was neutral during the time of war, and strict restrictions on the press were not enforced, which resulted in freely publishing the virus illness information. This lead to people deceptively believing that the influenza virus/flu was specific to Spain hence been named "Spanish flu." During the springtime in 1918, Spain news service sends a message to London, in the U.K., notifying them that they have diagnosed new epidemic disease which had strange characteristics in the capital city, Madrid. No people had died in the time of reporting; however, after two weeks, almost 100,000 contracted the flu. 

	The deadly virus struck so harder and infected leading politicians and Alfonso XIII, who was the king of Spain. Almost 40% of all living and working in confined areas, including schools, government buildings, and barracks, contracted the virus. The telegraph services were disturbed and reduced track drivers business because many people were sick, and they could not work. Hospitals were overwhelmed and could not keep the demand for people's medical supplies. Spanish influenza was embraced in Britain. British media accused Spanish weather due to the flu surge by communicating that the Spanish windy spring, which was dry, unhealthy season, and unpleasant, facilitated faster spread. It was noted that, due to dusty winds that spread across Spain with microbe-laden, it was stopped by the wet climate of Britain, thus lowered cases of the flu.

	 


CHAPTER 4

	ANALYSIS OF THE SPANISH FLU

	T


	he influenza virus pandemic of 1918 killed between 20-50 million people globally, including adults and healthy young. The Armed Forces Pathologist from the Institute of Pathology extracted RNA, which was viral in autopsy specimens, and viral genes were sequenced from the victim. Experts in different professions said that the flu pandemic originated from birds to human beings due to the virus's sequence in humans, concerning the 1957 and 1968 influenza virus, viruses involved from the social and avian viral series. The deadliest flu pandemic of 1918 had changes of amino acid, highly pathogenic in the H5N1 bird virus, which succumbed to a lot of people in the past eight years.

	The CDC collected data from the Army Forces Institute of Pathology(AFIP) and tested the mice's pathogenicity by recreating the 1918 influenza virus. In comparing the human influenza virus, the deadly 1918 pandemic virus had 40,000 times higher particles of the lung tissue. It had diverse symptoms including, pulmonary edema, inflammation of bronchitis and alveoli, and alveolar of bleeding similar to 1918 human lungs. The team substantiated that the virus changed specific genes by creating viruses that are different from Hemagglutinin being crucial for virulence and polymerase genes. The protein of Hemagglutinin and Hemagglutinin was essential in pathogenesis, occurring in the new virus. The 1918 illness and the H5N1 virus, a novel virus with similar signs and symptoms, have been witnessed, Coronavirus (COVID-19- with over 18 million cases in August 2020 Worldwide and the United States leading with almost 5 million cases and over 158,000 deaths). There is a possibility of other similar flu viruses, which will negatively impact both health and the economy across the globe.

	Transfusion of similar viruses can be used to cure people with avian flu pandemic and develop current vaccines and treatment. A recovered patient from the epidemic of bird influenza can donate significant plasma to treat many H5N1 influenza patients.  According to a study done by the World Health Organization (WHO), the epidemic of bird influenza can emerge and re-emerge, as reported in 2006 with 141 cases and succumbing to H5N1. The WHO has stated that birds play a critical role in the widespread H5N1 virus, precisely poultry, which is the primary source of Asian infections. High prevalence of the virus in birds surges the probability of bird to people virus transmission. At the point when the virus becomes contagious between human being, leads to epidemic flu. If the virus is infectious, it will move faster, and without antiviral tablets or vaccines, it will surge worldwide.

	Many researchers work as a team to identify the heritages and structure of the Spanish flu virus. It took years for them and other virologists to succeed. In mid-1990, Dr. Jeffrey Taubenberger and his team carried out phylogenetic and sequence analysis of 1918 flu genes and recognized that the H1N1, which caused the Spanish flu, originated from birds. Dr. Terrence Tumpey was working to identify virus gene sources in BSL3 improved laboratory situations. It included the use of a suit, double gloves, powered air-purifying respirator (PAPR), and working inside the Class II biosafety cabinet (BSC).

	 

	[image: C:\Users\user\Desktop\Virus.PNG][image: C:\Users\user\Desktop\New.PNG]

	Dr. Jeffery Taubenberger and Dr. Ann Reid

	Dr. Terrence Tumpey working in BSL3

	reviewing a genetic sequence from the 1918

	enhance laboratory conditions. Source:

	virus. Source: CDC, 1998.

	James Gathany, 2019.

	There is a recent development with improved knowledge and capacity to examine viral mutants created by pathogenicity in different experiments. New vaccines have been developed and used to treat mutant pathogens. 

	 


CHAPTER 5

	 CAUSES OF SPANISH FLU

	T


	his devastating disease wiped out about 3.3% of the world population in addition to infecting over 30% of humanity. It was caused by a novel pathogen, H1N1, a viral agent with genes derived from birds. The disease spread throughout the world like wildfire between 1918 t0 1919. The causative virus, H1N1, was unique in the sense that it caused high mortality of healthy individuals aged between 15 to 34 years, reducing life expectancy in the USA by over 12 years.  Its protein coat made of Hemagglutinin (H.A.) coded by the H.A. gene is essential in the entry and infection of the virus in healthy cells. Antibodies of the immune system also recognize and target the H.A. of the virus.  Upon sequencing the virus, it became clear that the ancestors of the virus-infected the human race from 1900 to 1915. By 1918 the virus had gone through several adaptations to become more social and swine-like in its phylogenetic development and diversity. Notably, the virus had been mutating in mammalian hosts before attaining the ability to cause a pandemic.  Some alterations in influenza virus genes regularly occur as the virus replicates in a process called antigenic drift, which explains the recurrence of flu seasons annually.  Antigenic drift also explains why individuals catch the flu many times in their lifetime. Despite lacking cleavage sites present in modern strains of virulent influenza strains, the Spanish flu virus was highly destructive, a feature associated with many genetic factors. One of the elements is its Neuraminidase (N.A.) gene, which codes for its Neuraminidase coat proteins. It has a significant contribution to the spread of the infection by facilitating its exit from infected cells and attacking healthy cells.  

	       Even if scholars agree that the virus causing the pandemic originated from the bird's family naturally, the precise pathway from its origin until it attained its pandemic nature is mainly elusive. Further, specific genetic factors that can be associated with its extraordinary virulence have not been forthcoming despite several years of intensive research.  One school of thought proposes that the pandemic might have begun in Etaples within a British military base in the Northern part of France during the First World War.  This key military base housed 100, 000 soldiers in an area of 12km2 characterized by sea marshes occupied by several migratory birds.  Nearby multiple farms existed having geese, ducks as well as pigs utilized as the soldiers' food, with horses used for transport. It is believed that the interaction of congested troops, various animals with 24different mutagenic war gases, may have sparked the outbreak of the first epidemic beginning December 1916 to March 1917.  

	However, other scholars believe that the pandemic may have originated from china—the transportation of Chinese laborers during World War 1 in Canada in sealed trains.  Medical records revealed that over 3000 out of the 25000 Chinese laborers on transit in Canada on their way to Europe were later put on quarantine after developing flu-like symptoms.  Many Chinese laborers working behind British and French soldiers in the war front are thought to have been the pandemic's source. The significantly low death rates in China served as evidence of the proposal since it indicated higher immunity levels possibly activated by prior contact with the pandemic virus, H1N1.  Besides, historical evidence of a respiratory illness reported in the northern part of china in 1917 was found to be significantly similar to Spanish flu. However, since the influenza virus exists in numerous forms that keep mutating from time to time, it later became extremely challenging to trace its origins. Speculations that the virus that caused the pandemic was manufactured in the lab for use as a biological weapon has also made efforts to determine its source, a daunting venture. A consensus is that an enormous reservoir of similar viruses exists in domestic and wild animals with the potential to transform pandemic type pathogens through a natural reassortment process of its genetic material or human influence. 

	 


CHAPTER 6

	THREE WAVES OF SPANISH FLU

	T


	he pandemic, which took the world as a storm spread in a wave-like manner with three main peaks, characterized enormous death rates. The need to establish processes and mechanisms responsible for the multiple waves of pandemics cannot be ignored. Researchers have proposed viral evolution with effects on transmission or escape form immune responses or both environmental variation and behavioral alterations, among other possible causes of the waves. The Spanish flu pandemic occurred in three different waves, with the last one causing mortality even in 1920.  

	The pandemic's initial wave struck in 1918 spring.  Health officials in Kansas USA first reported the illness in a military facility. The military camp was housing the First World War troops.  When the American forces entered Europe, shortly afterward, Spain reported individuals with the disease symptoms in the middle of May.  Since Spain maintained neutrality during the war, its press reported the spread of the infection without any restriction resulting in the name Spanish flu. During this phase, one of the central regions of the range included Madrid, mainly due to the San Isidro festive activities occurring at the time.  Many people got infected during this wave, including King Alfonso XIII.  To contain its spread, the government put stringent confinement measures in place, including stopping of postal services, among other services.  The wave persisted for sixty days with a mortality rate of about 0.65 per thousand globally except Australia and South America, which remained free from the pandemic.  

	The next wave of Spanish flu took place during the autumn season of 1918, with much worse effects than the first wave.  Several views have been proposed on how it spread.  One of the opinions is that the returning home of soldiers from the war in the summertime was behind the spread; others are of the idea that the Portuguese people going back home by train were the cause of the range, while other believe a mutation of the causative virus was to blame. During the second wave, mortality rates soared, summer festivals were stopped, and religious groups were required to stop activities that could make people realize how few they were. In Zamora, the mortality rate was threefold that of the rest of Spain, mainly due to church activities, which increased its spread.  The wave more doctors were infected than the initial surge, with the range and severity getting worse globally. Many proposals exist regarding where this phase began with thoughts revolving around f Liberia, Boston city, and Brest's port, among other possible epicenters. Despite being unaffected during the first phase, Australia became one of the most hit countries, reporting over 80000 deaths, mainly due to soldiers returning from the war-front in Europe.
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	                                                          Year

	The third wave struck in the early days of the year 1919 and was not as devastating as the second wave because most individuals in the population had gained immunity against the virus.  This phase lasted for a more extended period with some countries like Japan reporting cases in 1920. Over eight million individuals had passed away by the time the pandemic ended in Spain. Kids aged 1-3 years old and young adults between 21 and 30 were the most affected individuals. Even though the origin of the virus was never confirmed, three cities were proposed, including Shanxi in China, Etaples in France, and Haskell in the United States of America. The tendency of this virus type to spread in wave-like spikes has made it necessary for healthcare staff to consider pathogens causing similar infections as frequently emergent diseases. In the same century, at least three related pandemics have occurred, including H1N1 in 1918, H2N2 in 1957, and H3N2 of 1968.

	


CHAPTER 7

	EFFECTS ON MAJOR AMERICAN CITIES AND ITS DEVASTATION   

	T


	owards the end of summer in 1918, the second phase of the Spanish flu had far-reaching effects on many major American cities.  The spike was mainly attributed to returning soldiers from the war Europe. The pandemic initially hit Boston, then New York and Philadelphia before spreading westwards to St. Louis and San Francisco. At the end of the epidemic, about 675000 Americans had died. American cities reported varied levels of the devastation caused by the plague, with cities executing timely and well-organized responses managing to flatten infection and mortality curves.  Cities with slow or poorly coordinated responses bore the brunt of the outbreak.  On September 28, a Liberty Loan parade in Philadelphia attended by thousands of people resulted in an unprecedented spike of the epidemic. It led to the filling to the capacity of all the 31 health facilities in the state within 72 hours 2600 deaths after one week. Due to the magnitude of the devastation caused by pandemic, massive resources have been allocated to fund research meant to investigate how pandemics arise and practical techniques of mitigating their effects.

	An example of a city that responded in a timely and organized manner to flatten the infection curve in St. Louis.  Before reporting the pandemic's first case, the city's health commissioner directed health workers to be on high alert and publicized the importance of keeping off from crowded places.   When the flu spread from a military camp into the general population, the commissioner did not hesitate to close schools, pool halls, movie theatres, and outlaw public assemblies. These and other measures ensured that the peak death percentage in St. Louis was merely eighth of cases reported in Philadelphia, the U.S. On the other hand, San Francisco enforced the wearing of masks, hoping that it would help flatten the infection curve. The regulation eventually became law with anyone found in public without a cover was charged $5. However, it later became apparent that the gauze masks that were thought to be 99 percent effective in offering protection against the virus were ineffective.  Never the less the city recorded relatively low infection rates attributed to the closure of learning institutions, the prohibition of public gatherings as well as the closure of entertainment joints. San Francisco was worst hit in the third wave of the pandemic in January 1919 when the public who mostly believed it was wearing masks that protected them rebelled against social gathering regulations leading to one of the highest mortality rates. 

	The USA is one of the countries that experienced some of the worst effects of this pandemic. It caused devastating effects so adverse that they are evident even today. Currently, research is still ongoing to unravel the intricacies of the causative pathogen. Burial activities significantly spiked during the fall season, with one family of 12 residing in Pleasant Unity losing eight members in just one week.  The deaths caused by the pandemic affected those left behind in psychological, economic, social ways. Children who lost their parents or guardians to the epidemic were left with no option but to fend for themselves.

	Moreover, the pandemic seemed to perpetuate disparities in conditions underlying various sections of society, such as health conditions, cultural inequality, war, slavery, crowding, and poverty.  The subtle balance between the H1N1 virus and the host dynamics and social factors have been significantly influential in focusing transmission patterns, mechanisms of spreading, and the pandemic's health effects. The epidemic further offered valuable lessons o strategies of handling future pandemics through community, government, and family response measures meant to flatten infection curves, especially of the Covid 19.  Containing epidemics depends on the timely, well organized, and collective efforts by all those involved. Any attempts to safeguard personal, business or religious interest would only result in the spiking of infections and subsequent devastating effects on the family, health systems, government services as well as economic prospects of the whole society.  

	 


CHAPTER 8

	CONSEQUENCES OF THE SPANISH FLU

	 

	
		Deaths



	I


	t is estimated that Spanish flu murdered 2.7% of people globally. High mortality rate happened between the 20-40 years, as shown in graph 1—the lower the age, the higher the mortality rate. The epidemic took place in three sessions; it initially took place in the summer of 1918, succeeding during the end of 1918, and the final during the initial months of 1919. The second period from October to December 1918 recorded a high mortality rate compared to the first Spanish flu session from July to September 1918. The third session of the Spanish flu was moderately small. The statistics that took place in some cities of England, the United States, and Norway (Vaughan 1921; Great Britain Ministry of Health 1920; Hanssen 1923; Collins 1931; Britten 1932) show a clear picture of how Spanish flue affected individuals based on age-sex. The research shows that influenza impacted negatively on individuals during the summer session.
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	Source: Commonwealth Bureau of Census and Statistics,1920.

	 

	High mortality rates were seen in countries such as India, which had a large number of population. Research shows that a high mortality rate was observed in weighted countries than those countries with less weighted.

	 

	
		Mental and health disorders



	Individuals who survived the epidemic were observed to have disorders such as depressions, dizziness, low blood pressure, sleeping, heart problems, ear illness, hepatitis, deafness, blindness, baldness, and lung tuberculosis. Furthermore, people who survived Spanish flue developed sleeping sickness disorder (encephalitis lethargica). The sleeping sickness was common among youths (10-30 years), and the case is more prone in men than in women. Besides, approximately one million individuals of the world population were infected by Spain flue, and it was reported that half of the people died of the sleeping sickness in the bout 1919-1928. In the case of Norway, 268 cases and 52 deaths were announced. However, the figure of Norway (1.0) tends to be low per 1000 as compared to Sweden (3.0) and Denmark (5.9). It was reported that Spanish influenza survivors developed coronary heart disease (CHD) in their later life. After 1920, men recorded a high number of individuals who had infected with coronary heart disease as compared to women. Correspondingly, Spanish influenza increased cases of alcohol consumption and suicides, and this resulted from increased psychological health disorders. The major causes of suicides were social isolation that resulted from the closure of schools, churches, theatres, and so on. Furthermore, the loss of relatives and couples from Spanish influenza took part in many suicides.

	
		Shortage and rationing



	During the Spanish influenza epidemic, some foods were rationed due to scarcity and inflation. Youths were significantly affected due to malnutrition and weight loss in the year 1918. The session of rationing resulted in the loss of lives among teenagers, which directly influenced future generations.

	
		Mass emigration and selection



	  The migration of men 1920s built a selection mechanism as women were left behind. For instance, Norway, males, and females born in 1865-85 were decreased by 30 and 20 percent because of emigration.

	
		Deterioration of the economy.



	In October 1918, there was a decrease in 40- 70 percent in sales departmental stores and merchants in the United States. Similarly, there was a decrease in Gross Domestic Product per capita by about 6 percent in classic countries in a session of 19187-1921. Spanish flu reduced the manufacturing productivity of the United States by 18%. Many industry sectors declined due to the scarcity of labor caused by high mortality rates that left fewer individuals to provide the workforce.

	
		Loss of Employment



	In Australia, 25- 40 percent of retailers collapsed due to the Spanish flu epidemic. These caused unemployment as most businesses relocated to unaffected areas. Besides, some companies reduced employees due to reduced orders.

	
		Social isolation 



	Typical countries had quarantine response to prevent the high spread of influenza. Isolation of individuals made their family members feel like they have been isolated.

	 

	 


CHAPTER 9

	TREATMENT OF SPANISH FLU

	 

	D


	uring the 1918 epidemic, physicians did not have any idea about Spanish flue treatment. Medical physicians took the flue to be caused by Bacillus influenza. They separated the types of bacteria under a microscope, which they called microscopic agents. In the 18th century, vaccines for small agents had been discovered. The discovery process took another step in 1931. Richard Shope conducted a study on a pig that had swine flu by applying the same procedures used earlier on discovering causes of yellow fever. 

	In 1936, Richard discovered that people who associate with pig gardens had a closeness with swine disease. Moreover, complicated innovations went to Vanderbilt University. Scientists were able to identify two common flu viruses, namely A and B. After identifying viruses, researchers started to discover new vaccines in the 1930s to treat the flu. The use of vaccine influenza started working on soldiers in the United States in 1944 and went on to civilians in 1945.
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	 After the research on the vaccine, results showed that one virus's immunity counteracted the other's immunity.

	Epidemiological studies indicated the importance of wearing facemasks, which prevented Spanish flu from spreading from host to unaffected one. Influenza A can be treated on its own by having some rest. In some cases, the medical physician may instruct individuals to use Zanamivir, oseltamivir, and peramivir. Fortunately, prescriptions prevent Virus A from spreading within cells. However, they cause vomiting and nausea. One should visit a doctor if the situation persists. There was an invented medicine known as baloxavir marboxil (Xofluza) from a Japanese pharmaceutical company. The dose was accredited in the United States in 1918 under the Food and Drug Administration (FDA). The vaccination tends to be the best method for preventing influenza. The spread of disease may also be prevented through handwashing, avoiding overcrowding, the use of flexed elbow when coughing or sneezing, avoiding unnecessary traveling after being infected by fever, and 24 hours after recovery. Virus A is the most dangerous infection that may cause death if not well treated.
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	San Francisco residents wearing masks, which              

	Philadelphia Hospital with Spanish Flu

	Protected the surge of the virus.                                     

	Patients. Source: Fox media, 2020.

	Source: Fox media, 2020.

	 

	


CHAPTER 10

	HISTORICAL LESSONS FROM THE SPANISH FLU 1918

	T


	he Spanish flu 1918 was the deadliest pandemic that ever happened in the twentieth century. The historical point of view caused over fifty million deaths, with over five hundred million infected with the virus. The disease is known to be caused by a virus known as the H1N1 influenza infection. The essay will highlight the historical lessons that are evident from the Spanish flu pandemic.

	One of the first cases to be reported was in the state of Kansas. The individual infected with the disease was a cook known as Albert Gitchel. The common symptoms that he had been coughing, headache, and fever. Three weeks after one of the first cases, it was noted that over one, those U.S. soldiers were hospitalized because of the virus infection. In Europe, the disease spread like fire, with most of the European countries being affected. These were a significant setback of the military operations that were carried out during the first world war. The viral disease infected more than half of both the French and British military troops. North Africa and India reported their first cases in May. However, China and Australia reported their first cases in June and July, respectively. It had flu-like symptoms, but they were mild. The disease caused an increase in the mortality rates during the 1918 to 1920 period.

	It had two waves, the first and the second waves. However, the second wave was the deadliest in comparison to the first wave. The first wave of the virus infection, the symptoms were similar to those of influenza though mild. However, the second wave was a mutated strain of the virus, which was first established in the South England port. The second wave lasted close to two months as both the American continents were infected with the inclusion of the west and south African countries. Thus by the end of September, the disease had spread in all European countries. It had begun to spread in Asia with major countries like Russia, India, and China affected in October. As early as November the state of New York, the epidemic was over. However, it persisted in European countries.

	The main reason why it persisted in European nations was due to food shortages and fuel shortages. Most cases were reported during the second wave. The second wave is when there was the highest death report as a result of the disease infection. The mutated strained virus's symptoms were very severe, and they included pneumonia, high temperatures of forty degrees, nasal bleeding, coma, and blood-streaked urine. The most affected groups were the military tugs influencing their war strategies. The disease did not spare those of high social class in the society as the king of Spain was afflicted. Towards the end of December, the world was free from the Spanish flu.

	The third wave began and originated from Australia. Australia lifted its quarantine measures in January 1919. More than twelve thousand Australian s were infected with the viral disease. By the end of January, the third wave had reached Europe, North America, and South America continents. The third wave was the finals; fewer people were affected compared to the previous waves. By May 1919, the third wave was declared to have finished. Japan experienced its third wave later in the year 1919 and lasted until 1920.

	There was clarity about the etiologic of the infection as health authority had issued a worldwide communication. The Pfeiffer Bacillus was not always easy to isolate in the healthcare laboratories. Hemophilia influenza was first discovered by a biologist who found it in the nasal mucus of the patient towards the end of the 19th century. 

	The Haemophilus bacterium was the causal agent of influenza. Two scientists advanced further research of then pathogen that is responsible for the flu infection. The pathogen that was discovered after the advanced hypothesis was a virus. However, the virus pathological effects advanced to the secondary, which were lethal. This advancement to the secondary level would weaken the body's immunity and cause co-infections such as obesity, measles, and malaria. The Spanish flu infected all age groups; however, the age groups that were mist vulnerable were the Elderly and the children, due to the lack of cross-reactive antibodies that could fight the virus. Due to this issue, the disease spread faster as people were easily infected. The flu pandemic caused between the year 1918 and 1920 was discovered to be a virus in 1930. Three years later, the human influenza virus was successfully isolated.

	Several public measures were undertaken to contain the disease from spreading. As there was no cure for the illness, improvised treatment s were implemented to wid those who were infected. Some of the events contributing to the spread included the return of military troops, women engagement in Extra domestic activities, and the refugee migration. The preventive measures were introduced by health authorities to mitigate as well as contain the disease. The first measures were introduced in August 1918. The measures included regular notification and surveillance of communities. European nations further increased restrictions to contain the virus. They closed down public meeting facilities and suspension of public meeting functions. Cleaning and disinfection of the streets, public places, and public facilities helped reduce the virus's surge. The health authorities believed that the open spaces and facilities were considered the cornerstone of the spread of the disease. European health authorities further introduced other measures such as limitation of the number of passengers in public transport and banning of crowd gathering outside shopping centers and other centers. However, these measures did not prove to be effective.

	Health organizations provided clean water and soap for the underprivileged in society. The public health department invested in services such as removal of human waste, food products regulations, and toilet regulation. Spitting on the public was prohibited. At the same time, the therapeutic virtues and importance of water were advertised in leaflets and newspapers. European nations such as Italy set up collection centers for corpses as rituals practiced during the death were abolished to contain the spread of the Spanish flu. Quarantine measures were still in effect to contain the disease as no antiviral and vaccine were available to cure the disease.

	Spain was not involved in the first world war as it was neutral. The press in Spain had the freedom to report what was happening in their nation concerning the pandemic's effects. It was perceived that the virus originated from Spain and thus earned the name Spanish flu. The Spanish newspapers front page would print the names of those who died if the flu in the front page. However, other European nations avoided reporting news that was related to the pandemic. The reason why other countries avoided saying the communication concerning the epidemic was to avoid alarming the citizens. Towards the end of August 1918, an Italian minister denied the alarming reports of the pandemic to avoid creating alarm to the public. However, the following months to come, both the national and international newspapers avoided reporting the pandemic matter to protect the public from the alarming information. Later on, local hygiene authorities did not disclose the number of individuals who were infected, stringent the health authorities had assured that the disease would not last for not more than two months. However, the condition persisted, and thus the police were under pressure wince the disease was still spreading, and no antiviral or vaccine had been discovered. And thus, the health authorities were under pressure to substantiate their initial claims.

	The 1918 influenza had a unique characteristic: it expressed an antigen subtype that the human body immunity was naive to fight against the genes originated from the avian-like influenza virus. They include neuraminidase and Hemagglutinin. Were determined as precursors of the disease as they were discovered in the year 1915 to 1918 before the pandemic. However, for the influenza virus infection to occur, there needs to be a binding of the sacs acid receptors found on the surface of the cell and the H.A protein. The hemagglutinin receptors that infect the birds differ in terms of configuration with those that affect the human immune system.

	The Spanish flu was a global health catastrophe as it was associated with a high mortality rate. The disease is said to kill over fifty million people are and the world.  The youthful age group was highly affected in terms of the killing as they were categorized between the age of 15 years to 34 years. Due to the pandemic, life expectancy was lowered. The degree of mortality and morbidity never repeated in the event the disease reoccured in 1957  and 1968. This revealed that the health authorities were able to contain the disease and learn from the historical measures. However, this raised a question of why the disease was a major pandemic during the 1918 to 1920 period. Various reasons evolved, and they include the state of living during the time and the war. The virus at the time had a unique characteristic that was responsible for the high spread among humans. The virus was never isolated during 1918 because of the lack of modern medical technology known as tissue culture techniques. However, by using the tissue culture techniques, eight viral genes were discovered using tissue samples obtained from humans who were infected during the period. Under close research after the virus was genetically sequenced, there were no determinants of high virulence.

	There are three known antigenically pandemic influenza virus of different subtypes which includes, H1N1 1918, H3N2 1968, and H2N2 1957, which have caused different pandemics. The viruses lacked immunity at the time of the infection. The major one is that if 1918 that caused a global health catastrophe. The 1918 virus is subject to interest since its origin was based on the homology sequence. The homology is the combination of two H.A. of human origin and swine origin. The amino acids that were retrieved from the polymerase proteins of the H1N1 virus looked similar to the avian influenza sequence. The only difference incurred after a phylogenetic analysis is the ten polymerase proteins alterations of amino acid.

	Scientists perceived that the cause of the epidemic was due to the poor quality of the consumed food. The food consumption was law as the first. World war had created food shortages. However, countries that were not involved in the war, such as Spain, ruled out malnutrition and rationed food products. The other perspective was that the disease was triggered by a war bacteria designed by the Austro-German enemy. Emergency measures were being publicized on how to contain the disease. Some of these measures include the ban on public gathering and shutdown public places such as the cinemas. The news agency had to keep advertising this as they sensitize the public. Since they were to avoid publicizing the turmoil that the pandemic had caused to the nation. The death bells were prohibited from protecting the public from the devastating information concerning the pandemic. The disease caused major upheavals in the social structure in that it took the young population were as made the children to be orphaned.

	The 1918 H1N1 virus was reconstructed by DNAs corresponded viral RNA aided of reverse genetics. However, through the reverse genetics influenza virus was rescued from the plasmid DNA. The experiment was carried in mice, and it revealed how the virus was lethal to the specimen. High virulence occurred because of the combination of the polymerase, Hemagglutinin (H.A), and Neuraminidase (N.A) genes.

	The H.A. gene is a glycoprotein of the influenza virus its responsible for fusion of the host's endosomal membrane with the viral envelope. The H.A. is also the receptor-binding protein and requires the host protein enzyme protease to be triggered, which splits the H.A. genes into two subunits. The NA gene also encodes a glycoprotein, which is viral that contradicts the H.A. However, the N.A. mediates the viral release by cleaving the viral receptors.

	Five hundred million were infected by the disease, whereas the disease had caused fifty million deaths. The most affected were the military troops in the first world war as it produced over a hundred thousand graves of military forces. This was the highest mortality rate of Americans in Europe as a result of the disease. It is also revealed that the virus-infected over one million American troops. Several factors and activities were shown to have caused the severe spread, and they include overcrowding, flies, dust, and length of military service. Overcrowded camps, the chances of the flu being spread were high, and thus the Military troops were profoundly affected by the disease. Bacterial pneumonia, the secondary effect level of Spanish influenza 1918, was the real cause of high mortality among those infected with the virus. It's challenging to clarify the mortality rate resulting from the disease as statistical research centers fail to submit complete information concerning the issue. In Italy, complete data concerning the military were infected was revealed. Through the report, the researchers were able to project accurate data of those who died because of the pandemic. The military medical team was repeatedly subjected to the virus. However, during the second wave, most military health workers were infected and caused a high mortality rate. 

	Preparation of future pandemics, influenza brought a toll on the healthcare system in terms of measures to be adopted to contain the disease. Flu still is a health threat as it plans to adapt to immunologically susceptible humans that might occur as antigen drift if antigen shift.

	Preparation is very crucial in response to a future influenza outbreak. The pandemic had taught the health authorities they must integrate measures during the early phase to contain and eliminate the disease. In case there is no vaccine, then medical supplies for personal protection, social distancing measures, antibiotics, and antivirals should be administered in place.

	 


CHAPTER 11

	CONCLUSION

	T


	o conclude, the Spanish flu 1918 was the worst health problem that ever occurred since no antiviral was discovered and the vaccine. The disease caused the highest mortality rate in history. The biological analysis of the military personnel who were infected and died remains credible information that research scientists would use to discover new vaccines and antivirals. The data also may be used in creating preventive measures. The information is trustworthy as it will aid in giving insights on how to deal with future pandemics in case they arise. As for the military troops, the Spanish Influenza affected the fighting strength and morale in the war. The data also will aid the medical experts in terms of the appropriate time that one should be administered with the antibiotics. However, the pandemic improved public health and health care organization s around the world.  The healthcare authorities invested in many strategies, such as sanitation, surveillance, and health education, to improve public knowledge on the transmission of influenza globally. However, the plans are still being implemented to prevent the spread of the disease. It has played a significant role in history on how health organizations around the world should prepare for if health pandemic occurs in the future.
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	Introduction

	Y


	ou may have never asked for it, but you got it—you have found yourself living in a pandemic. What do you do? What is the plan that you use to navigate through your new reality? What do you do when you realize that the only way that you can guarantee your survival is by avoiding all contact with people in a world where that is next to impossible. When it comes right down to it, we need to go out to see people. We need to be involved with others. We need to interact. We crave those interactions with other people—so what can we do? Pandemics are nothing new—we have suffered from them before. We have been exposed to them in the past. They have decimated the population on more than one occasion.

	We have weathered the storm of the plague. We have managed to live alongside HIV, which spread rapidly over the course of decades and still continues to infect more people. Through testing, innovation, and science, we have discovered the ways in which we can, at the very least, treat infections so they do not continue to spread and grow in numbers in hopes that maybe, someday, we can eradicate it. HIV is highly contagious through contact with the fluids of someone infected and spreads from mother to child during childbirth and breastfeeding. It has been able to spread rapidly, and millions of people are currently infected with it, with an estimated nearly 2 million more people becoming infected daily and living with it for the duration of their lives. Even worse, 1 out of 7 people infected is completely unaware that they are infected and may spread the disease further.

	We have eradicated smallpox, which used to infect and kill hundreds of millions of people. We take charge, and we do our best to fight in any way that we have in our arsenal, constantly trying to keep up with the viruses and bacteria as they change, locked in an endless struggle for survival. We have slowed the spread considerably of viruses like measles, tetanus, and even rabies, all of which can kill at rapid rates. We stopped Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS) before they could spread to levels at which they would be uncontrollable. Ultimately, in the battle between people and deadly, virulent diseases that cause pandemics, there can really only be one of us that comes out on top, and we are not willing to go down without a fight. We can learn to defeat these pandemics so we can survive another day, but that survival hinges upon us being able to see what may come next.

	There are other pandemics across the world as well, and while they may not be as prevalent where you live now, they are there, reminding us how something that we cannot see without special equipment can kill and spread rapidly enough to cripple the populations and their economies, threatening life as we know it. As you read through this book, you will be delving into the past, looking at pandemics new and old so you can prepare for the future. You will understand how plagues have always been a part of life, albeit unwanted, and how they have altered the way in which we interact. We are constantly evolving, growing, developing, and learning ways in which we can defeat viruses and stay safe. We understand that, more than ever before, we must work hard to ensure that we can take care of ourselves and our families to protect ourselves from viruses and bacteria, which, in the past, were able to kill humans with ease. However, as we have learned and developed our own protection, the viruses have retaliated. They have gotten better at infecting us. They have developed resistances and new methods of travel. Despite this, we can keep ourselves one step ahead if we are careful. We can keep ourselves out of harm’s distance and defeat this virus just as we have endured the past pandemics as well. Viruses may be virulent and may spread and mutate, but we learn. We adapt. We innovate. This will happen again, and we will defeat this virus, fighting it back to prevent it from continuing to plague the world. 

	Within this book, you will be guided through how you can help to defeat the causes of these major pandemics that have spread throughout the world. The advice within this book may be imperative to know now more than ever, especially if you are currently living through a pandemic. You must understand that the prevention of a pandemic requires everyone to be aware of how it can spread and it is imperative that we know how to stand up, fight back, and defend ourselves to ensure that pandemics like HIV, Ebola, influenza strains, and whatever the future throws at us are kept at bay. 

	As you read through this book and begin to better understand how viruses impact the world, the way we have changed in response, and more. You will find that you will be able to better understand what is happening around you. You will be able to recognize the ways in which humankind has altered itself, and you will begin to see the ways that we continue to change as well. Now, let’s dive in. Let’s take a look at the ways that plagues and pandemics have impacted human life and how we have responded and came out on time, time, and time again. Don’t lose hope. Don’t give up faith that we can defeat these viruses, just as we have in the past. History repeats itself, and history is showing us that we do prevail. It may be difficult. It may take time. However, today, we can win. Tomorrow… maybe, if we are prepared.

	 


Chapter 1

	From the Plague to Modern Ailments: How Pandemics Have Changed the History of Humanity

	P


	andemics are nothing new. Defined as a disease that has spread across several regions of the planet, pandemics are highly powerful. They occur when a virus or bacteria manages to suddenly spread rapidly. We have seen several of these throughout history, attributed to different names and causes. Until relatively recently in history, we did not understand that there were viruses and bacteria. Instead, the spread of disease was blamed on miasma, the spread of disease in the air that often left behind a bad smell. It believed that rotting matter, typically those that had already succumbed to disease, would rot, and that smell of rot was a sort of pollution that would then sicken other people as well. 

	This theory was the accepted rule of how the disease spread up until 1880 brought with it the germ theory—the idea that germs, which varied greatly, would be what caused diseases. Now, these people did not get it all wrong—diseases can and do readily spread throughout the air, but that is not often due to the rotten matter. Rather, many viruses, especially those that cause respiratory symptoms or infections, are often spread through droplets that are coughed into the air and spread throughout the area. When inhaled by other people, the droplets would then spread the infection, allowing it to worsen and infect more people as well. 

	Several diseases have ravaged humanity. Some of the worst causes of mass death are caused not by war, but rather by viruses. Particles that are so small that many of them require specialized microscopes to observe have killed millions of people. Smallpox alone carries a death toll of an estimated 500 million people. Now, not all diseases are smallpox. Not all diseases will kill millions of people, but when a disease reaches pandemic proportions, people start to look at it. People start to pay attention. They start to try to combat it. Now, let’s take a look at a history of disease and pandemic throughout history. 
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The Plague

	The plague has killed millions of people throughout its time. It is caused by the bacterium Yersinia pestis, which is often spread from infected animals to fleas and from fleas to people when people then bite it. This disease would infect people and create three distinct infection types based on the method of infection. Some people suffered from the bubonic plague. Others succumbed to the septicemic plague, and others still developed pneumonic plague. The bacteria, depending upon how it infected others, would cause one of these three plagues. Most notably, perhaps, is the bubonic plague, which is named for the fact that it created bubos, or inflamed, swollen lymph nodes.

	The bubonic plague is highly infectious and would usually hit very rapidly; people usually began to develop symptoms anywhere from one to seven days after being exposed, typically through a flea bite. This plague would usually cause the development of a fever, vomiting, and, more notably, swollen lymph nodes that would sometimes burst. 

	This plague was also capable of infecting people who were exposed to those who had already died from the infection. The bubonic plague could infect people who were exposed to the bacteria that continued to fester within the dead body, and within 10 days of infection, people would usually die. It was estimated that, without any sort of treatment, such as the antibiotic treatments that we now have, anywhere from 30-90% of people that became infected ultimately did die. Even now, with the treatments that we have, around 10% of those that do become ill with this infection do die. 

	This plague is not able to be prevented by a vaccine, but there have been precautions taken. We have seen in particular that it is a good idea to never handle dead animals, especially if you are unsure how that animal died in the first place, especially if you live somewhere that the plague still circulates. While the plague is nowhere near as prevalent as it has been in the past, it still exists and during a period of time between 2010 and 2015, just under 3250 people became infected with this disease. It managed to take the lives of 584 people during this period of time.
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	This disease led to several plagues, including the Black Death in the 14th century that managed to decimate 50 million people, with an estimation of up to 60% of the European population succumbing to the disease. 

	
Smallpox

	Smallpox is another disease caused by a virus that had spread across the world, ultimately being eradicated with the last known naturally-occurring case believed to have occurred in 1977. As of 1980, the disease was declared eradicated, and the vaccine for it is no longer used, as the disease is not believed to circulate any longer. It had a death rate of upwards of 30% and was even higher in infants. Even if it was survived, however, there was typically significant scarring across the skin, and it even caused blindness for some people. 

	The disease itself was typically noted first as starting with fever and vomiting, followed by a rash, which very quickly, over days, became bumps filled up with fluid. The bumps would eventually scab and fall, but scars were left behind. It was able to be spread through contact or through contaminated objects. While we do not know where smallpox began, we do know that the earliest signs of disease occurred in the 3rd-century mummies discovered. It managed to kill upwards of 400,000 people a year in 18th-century Europe, and those that survived were often blind in upwards of 30% of them. 

	
Swine Flu 

	Swine flu was the last major pandemic that we have seen spread across the world, spreading rapidly. Officially known as H1N1/09, this influenza A virus led to the 2009 pandemic that was commonly referred to as the swine flu. It was so bad due to the fact that it was novel—there were no vaccines developed for it because it had not yet happened yet. It managed to sweep across the globe, believed to have initially originated from pigs within Mexico. It spread rapidly, leading to the development of a nasty flu outbreak.  First detected in the United States on April 15, 2009, it very quickly was found to have already been spreading across the United States. A second case was detected with no contact between the two just two days later, and days after that, another infection was found in Texas. 

	This flu killed 12,000 people throughout the United States alone and spread to infect roughly 24% of the world. Worldwide, over the course of the year, it managed to claim 284,000 lives, listed with a death rate of .02%, twice that of the typical seasonal flu that goes around. 

	
Asian Flu

	1957-1958 brought a pandemic with it as well—H2N2 Influenza, commonly referred to as the Asian Flu, triggered a pandemic as well. It was first detected in East Asia and very quickly spread. It shared similarities to the avian influenza A, leading people to recognize that it was related to birds, but was still similar to human flu viruses as well. From the first report in February of 1957 to the end of the next year, it managed to kill 1.1 million people around the world, with 116,000 succumbing to the disease in the US.

	
SARS

	SARS never quite received a pandemic designation; it did not quite meet the standards that would have required to reach that status. It is caused by a coronavirus known as SARS-CoV. Known as a severe acute respiratory syndrome, SARS is a viral illness that infects the lungs. Believed to have originated in China in 2002, the illness very rapidly spread around the world and infected hundreds of people. 

	This disease was a major concern before it was managed to be contained; it infected 8,098 people and of those, 774 died for a nearly 10% fatality rate, which is one of the worst fatality rates of modern illnesses there are, topped only by the similar MERS-CoV virus that had a 34.4% rate of death. This particular disease did not manage too spread widely in the US and never became much of a concern here, but it did put the whole world on wide alert and that was significant on its own. 

	
Cholera

	Cholera is a disease that infects the digestive tract; it is caused by a bacterium known as Vibrio cholera. This bacteria can very easily get into the water that people drink or in the food that they eat if proper sanitizing measures are not upheld. Cholera was commonly found in the United States throughout the 1800s, but its spread was eventually slowed, at least there. 

	Nowadays, cholera is all but nonexistent in the US—only around 10 cases are reported annually, and the majority of those people managed to contract it while abroad, though it has also been linked to seafood on occasion. Cholera, despite being rare in the developed world is still quite common throughout many undeveloped nations. There are upwards of 1.3-4 million cases annually throughout the world, primarily in areas in which sanitation measures are low, and crowding is high, such as areas in Africa. 

	Typically, people get ill from cholera because it releases a toxin that then leads to diarrhea—which, of course, further spreads the disease. As diarrhea occurs, people can come into contact with the bacteria more readily, especially in areas in which proper plumbing or sanitation is not as common. Typically, it is mild, but when people become dehydrated, they can ultimately pass from the disease relatively quickly. 

	This disease does have a vaccine that is developed, and there are guidelines in place to prevent the contraction of this disease that come down to hygiene practices.

	
Ebola

	The Ebola virus is rare, but when it is contracted, it is highly deadly. It impacts the immune system and stops the development of blood-clotting cells. It then leads to extensive bleeding, oftentimes internally, but possibly also externally, and the organs can become damaged as well. Ebola was primarily only infectious through direct contact—you had to be directly touching the other person or coming into contact with their bodily fluids. Of course, when this disease leads to massive hemorrhaging, it is easy to get infected if you are attempting to care for someone that is ill.
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	This disease often leads to internal bleeding, vomiting and coughing up blood, and bloody stools, all of which allowed for further spread of the virus. A vaccine for this disease was eventually developed, though it is not recommended in the US, in the absence of the disease spreading in the first place. It is highly recommended that you avoid going to areas in which the virus is prevalent, and if you are there, you must avoid contact with animals in the area. This disease carried with it a 50% fatality rate on average, and it killed just under 12,000 people.  

	 


HIV/AIDS
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	The HIV/AIDS pandemic was first reported in 1981, and since then, millions have died to it. It is currently estimated that there are upwards of 33 million people on Earth living with the disease right now, with 1.1 million of those people being found specifically within the United States. This disease is currently believed to have originated in chimpanzees, who may have infected humans that were hunting them. It is possible that the disease was contracted after a chimpanzee bit a human, or that the blood of a hunted chimpanzee may have infected an open wound at the time. What is known, however, is that it is believed to have originated from SIV—a virus that is found in chimps. SIV—that ancestor of HIV—can also infect humans as well. 

	Currently, the estimate is that jump from animal to human probably happened in the 1920s, though it was not really detected until 1981. It was occasionally documented that people presented with these symptoms of AIDS prior to the 1970s, and by the time of detection, it is believed that upwards of 300,000 people were already walking around with it. 

	In 1981, the first case was detected when a young, previously healthy man in California came down with a rare lung infection. The infection was then found to be present in five men, all gay. It was soon realized that cases of the lung disease were related to those injecting drugs. At the end of that year, it was found that there were 270 cases of a sudden deficiency of the immune system, what we would now define as AIDS, within the area, and nearly half of them had passed away.

	By 1982, the disease was found in another group of gay men, and initially, it was believed that the disease might have been related to sexual interactions between gay men. It was soon found in other areas as well and very quickly began to infect Europe as well. The disease was gaining attention. 

	Soon, in 1983, it became reported that women who had intercourse with men that were infected already, also became ill, showing that even within heterosexual sex, it could be contracted, removing the idea that it was possibly related to the sex between men. 

	June of 1983 showed that children were contracting the disease during the birthing process, and by September, it was recognized that it could not be spread through several methods of contact, with the only one being prevalent being an exchanging or contact with bodily fluids. At the end of 1983, 3000 people in the United States alone had the virus, with nearly 1300 dying.

	By 1984, several precautions began to take place. Public bathhouses began to close, as did the sex clubs that existed within California and New York. It became recognized that injecting drugs should be avoided, and needles should never be shared to prevent the drug from being passed around. 

	In 1985, blood banks started testing blood supplies to ensure that people were not being infected.  At the end of this year, the entire world had AIDS, and upwards of 23,000 cases were reported and detected at this point in time. 

	In 1986, the virus responsible for AIDS was deemed a human immunodeficiency virus, and at the end of this year, there were 38,400 cases throughout the world. The virus was continuing to spread wider and wider, infecting more people.

	It was not until 1987 that the WHO realized that they had a weapon that could be used to fight this virus—the first antiretroviral drug was created to be used, and there was approval for blood test kits as well. By the end of this year, there were 71,751 known cases of AIDS throughout the world, with over half at 47,000 being present within the US. At this point in time, the WHO estimated that upwards of 10 million people had HIV.

	With treatment in line and massive amounts of people infected, the world took action to try to treat as many people as possible. As of today, it is estimated that millions of people are found to be infected, but over half of them are treating it with antiretrovirals, and with that treatment, if the virus becomes undetectable within a blood test, it is believed that it cannot be transmitted, allowing for evidence to show that with treatment, people will not infect others as well. This really pushes an emphasis on the importance of making treatment readily available. 

	For the time being, HIV and AIDS are not going anywhere at all. However, we, at the very least, have a new line of defense against them. We know that we can treat people. We know that treating people reduces transmission. We know that when people are treating their diseases, they will not be able to further spread the infection, and for that reason, education, treatment, and monitoring seems to be the best attempt at eradicating this disease. Because this disease is one that people live with for a lifetime, it is difficult to truly eradicate it without some sort of cure rather than treatment.

	
Spanish Flu

	The 1918 Pandemic of H1N1 was known as the Spanish flu. Believed to be avian in origin, this flu spread throughout the world rapidly, and, over the course of 36 months, it managed to kill an estimated over 50 million people. This pandemic was more deadly than any of the wars that have occurred. It ravaged the world and infected 1/3 of the human population upwards. This is one of the deadliest spread of disease within the history of modern humans. 

	What was particular about the Spanish flu was that this disease disproportionately impacted the young. Young, previously healthy adults, who typically fared the best against the flu, were succumbing to this disease far more frequently than those who were infected with other endemic flus—that is to say, flus that are frequently circulating. 

	This disease is believed to have been as deadly as it was because of a trigger of a cytokine storm—an occurrence in which the immune system is decimated and leads to massive inflammation throughout the entire body. Recent studies of this disease have found that this disease was actually no worse than other flu strains that were known. Rather, it was cited that this disease likely killed far more frequently due to a problem due to malnourishment, crowding, and lack of hygiene, especially in the wake of the war that had just ended. 

	This disease spread readily through sneezes and coughing, and because people were often kept close together in barracks or other military quarters, the disease rapidly spread throughout them all, causing all sorts of problems. Along with the constant contact and close quarters from the war, this was also a point in time in which travel was regularly occurring. There were people moving from place to place for the war, and with them, they brought their own disease. 

	Ultimately, this flu became far more fatal than the entirety of the HIV/AIDS pandemic—in just 24 weeks, it managed to rack up a higher death toll than the entirety of the AIDS pandemic. It ravaged the world around it, killing millions around the world with a death rate that primarily only killed those under the age of 65. Pregnant women that were infected died somewhere between 20 and 70% of the time, with those that survived losing their children 25% of the time. 

	While some people have pointed at the idea that it is possible that people were simply less healthy during this period of time that this virus infected the world, studies that involved recovering the virus from frozen bodies and infecting animals displayed that they did have a death caused through the cytokine storm, which explains why adults, who had stronger immune systems, would ultimately perish. 

	At the end of the day, this disease spread and then disappeared, only to reappear in a second, even worse wave. A third wave also came in 1919 as well. At the end of the day, bodies were buried in mass graves. People could not get healthcare due to nurses and doctors being ill. The population suffered, but eventually, the pandemic ended, and H1N1 was gone until it rearose during the 2009 Swine Flu pandemic again.

	



	

Chapter 2

	How the World Changes after a Pandemic

	P


	andemics come and go, and every time they do, they leave behind devastation in their wake. Depending upon the pandemic that is being suffered, different changes will have to be made. These will depend entirely on the kind of pandemic that is occurring. For example, the response to a virus that spreads through the air, such as SARS or measles is vastly different than that reaction that was had toward HIV/AIDS, which was not spread through the air, but rather, through the exchange of fluids. As a result, the precautions that must be taken are entirely different and unrelated to each other. 

	As you read through this chapter, you will see the ways in which pandemics themselves have rapidly changed the world. You will see the most common alterations to behavior that become implemented during times when people are concerned about becoming infected, such as calls for social distancing, attempts to ensure that people are not infecting others, travel bans, and more. You will see the kinds of habits that become different, especially during these trying times in which everyone is attempting to remain as healthy as possible. Finally, you will see what happens to the economy depending upon the severity of the changes that must be made to ensure that the pandemic or disease is not free to travel completely unimpeded.

	
Defeating a Pandemic: Changes that Must Be Made

	During a pandemic, nothing stays the same. This most recent one, which is spread rapidly just by being in the same vicinity as someone else, has led to all sorts of major problems that are not only difficult to tolerate, but also may become something that can ultimately lead to more loss of life. People will likely starve. Homes will be lost. Jobs are already lost. There are shortages. Pandemics, especially those that are highly infectious without doing something that is deemed “risky,” such as sharing needles or engaging in unprotected sexual contact, can be quite difficult to truly manage precisely because they are so ready to spread. Some can be spread through the air just by breathing around someone that is infected. These infections can be majorly problematic and harmful to those that suffer from them, and because of that, it is always recommended to keep a distance. 

	In the world, several attempts to reapproach our normal behavior may be made during a pandemic. We have seen, in recent years, major shifts that have greatly impeded upon life as we have all known it. In particular, alterations to the workplace and the schooling that children need to occur. Pandemics that can spread rapidly through respiratory means, such as SARS, MERS, and other respiratory illnesses, will require us to completely rethink the way in which we interact with people on a regular basis. 

	 

	When it comes to making significant changes to the way that a population interacts with each other to attempt to slow down the spread of a virus or bacteria, it becomes important to recognize that there are many options. We have organizations in place to handle these for us, armed with experts who know how to protect the people and make sure that everyone is safe and sound at home or wherever is best for them. Some of these are orders that force people to stay away from people. Others involve providing support. Let’s take a look at some of the current options that exist to protect the world from becoming ill if they become necessary. Some of them may seem quite drastic, but sometimes, drastic times call for drastic measures. Here are just some of the ways that the government can help with the spread of a disease to get it under control:

	
		Shelter in place orders: Many people in countries and cities around the world have had what was called shelter in place orders. This was the declaration of shutdowns; the cities and downs operated at reduced capacity. Nonessential businesses and activities were closed down. People were told that they could not go and eat in restaurants, for example. People were unable to go to movie theaters or cruises or travel. They have been told that they must stay home if they are not out for an essential reason, and those essential reasons are highly limited. These orders extended for months in some instances.

		Social distancing: Social distancing refers to keeping at least six feet away from other people at all times. The reason for this is that it is believed that six feet is the distance at which the disease can manage to travel readily. Anything beyond that should drop the infectivity of the virus dramatically. This also led to major shifts in the norm, such as working from home whenever possible, and schooling being pushed back to the home rather than being kept in traditional settings. Some stores, especially in dense areas, also required limits on how many people were allowed to enter at any point in time to maintain social distancing.

		Limits on items: Due to panic mentality, many people rushed to stockpile all sorts of essential equipment or masks in order to make a quick buck. This is a huge problem—it left all sorts of people without any items that they needed, and it kept people from being able to protect themselves. Items such as hand sanitizer, over the counter medicines, cleaning supplies, and more were hoarded to be resold at a profit, and the governments and stores had to put a stop to it, with the easiest possible ways being to ban the selling of those privately in hopes of making that extra money. Grocery stores limited the items that could be bought per person as well. 

		Borders closed: The world closed down borders as well. Travel bans and health screenings became the norm, with ultimately, much travel either banned entirely or highly recommended to be avoided. The world itself, due to the 2020 pandemic, went under a global health advisory as of March 31, 2020, telling all people not to travel if not required. People who leave their home countries are being told to prepare to be unable to get back to the country readily and easily just due to the way that airlines are cutting down on their time. 

		Events canceled: Many events, from weddings to funerals, and even concerts or shows, were all canceled. Many areas banned gatherings with people outside of one’s own household entirely while other areas insisted on no more than 5 people in any area. This, naturally, meant that all sorts of events were canceled or rescheduled. 

		Financial assistance: Sometimes, what needs to be done is that the government must provide for the people. This is the entire purpose of the government in the first place—we provide our government taxes and in return, we expect that government to take care of us as well so that we know that we are able to remain safe and sound within our borders. When there are financial difficulties, then, we expect that our government will come to our rescue. We expect to be provided with government assistance in some way, shape, or form, be it in the freezing of bills and rent or mortgage, or even creating stimulus packages to try to keep the economy afloat and provide for the people. 

		The government taking the burden of healthcare: Sometimes, the government needs to protect the people and this is done through making sure that the people are able to get the healthcare that they need. While many countries around the world already have government-backed healthcare, many do not as well, and in those areas, the cost of care can be debilitating. However, during pandemics, it becomes possible for the government to take on the burden of caring for the individuals, providing all of the pay that they would need to make sure that the diseases are treated quickly and readily before they can continue to spread.

		Contact tracing: Another way in which we can see changes made is the idea of contact tracing—this works with having individuals who are trained learn how to track infections from person to person. They are taught to contact all of the close contacts of an individual who became ill with a disease in order to allow for further monitoring to make sure that people who may have become infected can get treated for that disease quickly and before anything else can go wrong. This is imperative if you hope to be able to track a disease and where it came from before it can really spread around too rapidly. 

		Mandatory quarantines and isolation: Sometimes, things have to get drastic and that requires people to be mandatorily quarantined. This would require people to stay home against their will, or to keep them contained in a certain area in order to make sure that they are not able to spread the disease. An individual suspected to potentially have or has been exposed to a disease may be asked to remain in quarantine as they await the test results, and if the individual completely refuses to do so, they can be forced to comply by the government, much like how the government can detain individuals. Likewise, people who do become infected may find that they are isolated—they are forced to remain away from everyone else in hopes of avoiding getting them ill. 

		Limiting cargo transportation: Sometimes, the supply chain is broken due to the people simply not being present—but sometimes, it happens intentionally to prevent the further spread of a disease. It may be the case that sometimes, animals, for example, are banned from being transported, or items that may be high-risk are banned. This is to try to limit the further spread of diseases throughout the populations. 

		Curfews: Some places may even implement curfews that are designed to make sure that people are home. They will be restricted in movement, oftentimes only approved to leave home if they are heading to somewhere deemed essential, such as to a doctor’s office or to an essential job, or in order to get essential supplies, such as food and medicine. The curfews are there to curtail the amount of time that people could potentially become close enough to each other to lead to further infections; it is something that must be taken into consideration as an option. This may not be applicable everywhere, but it could happen. 

		Requiring certain companies or factories to produce certain supplies: Some countries have ways to mandate that certain companies are required to produce devices or materials or supplies that will help with the situation. In the US, this is known as the Defense Production Act, and in states of emergencies, companies can be mandated to produce supplies that are needed. In terms of a pandemic, the most common supplies would likely be medication, sanitizers, medical masks, ventilators, PPE, and testing equipment—all of which would be imperative for the front line of doctors and nurses to keep them safe and healthy as they fight the war on the disease. 



	
The Habits of a World Plagued by Disease

	In a world plagued by disease, we all try our best to try to avoid getting ill. It is easy to look at the news and see nothing but devastation and death, and the effects that can have on people is astounding. All around the world, people changed their habits. They started picking up on habits that would be more suited to keeping themselves and their families healthy and safe. Concerned about health and safety, people had to take their own hygiene into their own hands—but in doing so, hopefully, the risk of spread of disease will begin to mitigate. 

	In particular, however, there are always people that say that everything is overblown. There are people stating that the virus is a hoax or that the virus is not a threat at all. These people will say that the virus is nothing but an agenda to try to get everyone to give up their rights, and left and right, these people will protest, fight, and demand that they are not held to the requirements that the states and governments have put out in an attempt to keep everyone healthy. 

	For most people who recognize the risk of a pandemic virus, however, they were able to see that there were some very serious threats posed. These changes would be useful for any airborne or droplet-borne pathogens that could spread around your area passively without requiring actual physical contact. People change up their personal habits, such as through:

	
		No longer going out unnecessarily: Many people chose to limit their exposure to the outside world and chose not to go shopping nearly as much. Some chose to instead seek out grocery delivery or buying everything they needed at home online, so they did not have to worry about potentially going out to face the virus and risk getting ill. 

		Not going to the doctor unless necessary: Studies showed that doctor visits plummeted 60% as a result of the virus. Many hospitals and doctor’s offices asked if people could simply stay away and use telemedicine whenever possible, and as a result, visits to the doctors were reserved for patients on an as-needed basis only. 

		Sanitizing more often: Many people began carrying around hand sanitizer and regularly cleaning their hands, especially when out and about, which was a great way to begin to minimize the risk of getting ill. While washing hands with soap and water is always better than sanitizer, it is better than nothing. 

		Forcing the social distancing: Many families, especially those with children, have forced the point when it comes to social distancing. Many children have been confined to their home or their yards as a result of the virus, and in Spain, children were locked indoors for 7 weeks before they were allowed to exit their homes. 



	Of course, not all of the habits that were picked up by the people were good. There was an uptick in people who were simply developed bad habits as a direct result of the problems and stress that was faced. It was easier to cope with bad habits than it was with good ones, and this was highly alarming in many situations. Some of these bad habits include:

	
		Comfort eating: Many people returned to comfort foods to help feel better. Usually, comfort foods are those that were eaten as children and would then lead to developing more of a chance of dealing with stress. Unfortunately, these foods are usually greasy, fatty, and sugary, and they can make all sorts of problems for the individual who has consumed them.

		Spending all of their time on screens: When you are stuck at home, it can feel like the only real chance that you have to spend with other people is on social media—and that is true. If you are not approved to go out and spend time with people directly, oftentimes, substitutes like Facebook are the best next option, allowing for you to at least see your friends and their families and how they are thriving. Of course, too much time on screens is unhealthy. 

		Throwing schedules out: If you are one of the millions of people who went under lockdown and were either told to work from home or were let go from your job, you are probably quite familiar with this one—when we have nothing to do or nowhere to go, schedules go out the window. No one bothers to make sure that sleep, waking, eating, or anything else is done on a schedule, and that is a huge problem. 

		Not getting any exercise: Likewise, people who were stuck at home also typically stopped exercising as well. This is a problem; it can worsen your health both physically and mentally. While you may not necessarily have space for a treadmill, there are plenty of healthy exercises that can be done just using your body weight and a video to guide you.



	
Minimizing the Risks of Viruses

	Out of all of those habits that have been discussed, some of them are quite productive. Some of the habits and changes that were forced into the world will actually do a great job of ensuring that everyone stays healthy and happy. Let’s take a good look at several different ways in which you can reduce the risk of either contracting or spreading a virus or bacteria. These behaviors can then be taken can also apply to any disease that can be spread; these are some of the simplest precautions that can be taken. 

	
		Washing hands regularly: Soap and water is your best defense against this virus—use it liberally to ensure that your hands remain clean and you prevent yourself from getting ill. If you cannot get soap and warm water, your next best bet is hand sanitizer. Try to clean your hands whenever you believe that you may have come into contact with someone who was ill, or if you were to, for example, touch something that many other people have touched. 

		Wearing a face mask: Face masks are essential during airborne viruses. While it is important that specialized equipment like an N—95 respirator should be left for the medical professionals, it is oftentimes recommended that you should wear a face mask whenever you are in an area in which social distancing is impossible during a pandemic. Whether ill or asymptomatic, these precautions matter greatly and can dramatically reduce spread. In particular, there is a booming trade for handmade ones—made with fleece and cotton 

		Staying home more: When you are ill or suspect that you have been in contact with people who are ill, staying home is the best way that you can avoid spreading further disease or illness. Stay at home as much as possible to prevent this from happening to ensure that you are able to stay healthy. 

		Covering face when coughing or sneezing: Coughs and sneezes are the two ways that this virus spreads the most and the most rapidly. You must make sure that you are able to protect against this by covering up your mouth whenever possible to ensure that you will be able to properly protect everyone around you. 

		Limiting contact with money: Money is a harbinger for just about any virus or bacteria or bodily fluid. They are not commonly cleaned, and because of that, it is very easy to touch money and then get ill without realizing it. Some areas even banned transactions with money altogether, but most people made it a point to simply not carry money with themselves anymore to protect themselves from getting sick.

		Do not touch face: Touching the face is one of the most common ways that germs can be spread. You use your hands for just about everything, and then, in touching your hands to your face, you transfer that bacteria or virus to your face. 



	 


The Economic Fallout: When the Virus is No Longer the Only Threat

	Unfortunately, the pandemic itself is rarely the only threat when the world comes to a grinding halt when a pandemic strikes. The economy normally follows suit. Especially because naturally, areas that are locking down or restricting businesses will see lessened local spending, it is quite possible for all sorts of economic fallout, such as small businesses shutting down. During pandemics, there are usually widespread ripples throughout the world. There is a fine line between proactively locking down a country or businesses in hopes of alleviating the spread of a virus and leading to a recession and depression. During these times, you may wonder what can possibly be done to protect yourself and your family, if not from the virus itself, then from the very real possibility of the damage done to the economy, which will not bounce back on its own automatically. It takes time for the market to recover. Take comfort that we are all in the same boat, so to speak, and that the market has always recovered in the past.

	When the US recommended social distancing in 2020 in response to a pandemic, the stock market plummeted. People tried to withdraw all of their money from the stocks to try to protect it, which really only contributed worse to the sudden decline. It is imperative to recognize that ultimately, the way in which the economy has suffered is by no means unique. There have been problems between Russia and Saudi Arabia, leading to a price war on the oil that was being produced. The prices got so bad that they even fell down below $0—this means that the producers of the oil were having to pay other people to take the oil rather than counting on other people buying it from them. 
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	We can see the economic fallout in the past as well; during the biggest modern pandemic, the Spanish Influenza, all sorts of problems arose and businesses suffered horrendous losses that nearly caused them to collapse. While it is difficult to get economic data from that particular period of time, analysis has shown that there were likely double-digit losses in terms of revenue—it led to all sorts of problems. These could be repeated again in the future as well. 

	Another major effect of pandemics is the unfortunate loss of employment. With shutdowns and social distancing comes the closure of millions of jobs. As the jobless rate climbs, the market goes into even more turmoil. At the signs of people losing their jobs, people start to panic sell. They liquidate everything that they can in hopes of ensuring that they will be able to survive financially, but as that happens, the market weakens as well. Our market is based on supply and demand, and if the supply is far higher because everyone wants to sell out, the demand will lessen. As the demand lessens, the value does as well. Thus, as unemployment rises, it is only natural for the market to start to fall. 

	These effects can ripple across the entire world, especially now that we are so interconnected. We are all readily dependent upon most other countries as well; the US gets supplies from China, and China gets them from the US. We as a world and as a species are constantly importing and exporting to each other and that is worth paying attention to. This, of course, would magnify the effects of a pandemic today; if countries cannot produce, they cannot trade, which creates a double-whammy of not only not being able to sell items to make money, but also not being able to get all supplies that are needed as well. When countries rely on others for crucial supplies, they are going to struggle during times in which supply chains do break. 

	While a pandemic itself that was able to alter the way in which interactions happened will usually become a distant memory at some point, everyone will remember that feeling of terror; that feeling of concern about whether everything that is needed will even be at the store. There is the potential for shortages in food, especially as supply chains are broken by sick individuals, or when a disease reaches a food processing plant and spreads throughout it. People will find that food is not as easy to come by, or that the food has gone up in price. As pandemics wage on, people struggle to keep up and stay afloat, and due to the cuts in jobs and wages, professionals may begin to worry that the virus itself is the worst part of a pandemic, or if the financial aftermath will be. 

	 


Chapter 3

	Future Threats: What is Waiting for Us?

	A


	s we continue to look at the past and present, it is easy to get completely overwhelmed. It is easy to feel terrified or shocked or worried about what will happen in current times. Many people are looking beyond that as well. They are looking at what will happen next. One thing is true—viruses and bacteria have lived longer than humankind. They have been adapting, changing, growing, and developing far longer than we have. They have survived billions of years, and yet, they are still here, plaguing us, sometimes literally, with their illnesses and symptoms as they continue to spread. These viruses and bacteria cannot be entirely avoided—but we can take a look at what has happened in the past to figure out what will come next. That is entirely something that can be done, and it should be done as well. 

	Within this chapter, we are going to take a look at the future of viruses. We are going to introduce the topic of biological warfare, something that many people worry about in modern-day. Finally, we will go over the safety and ethicality of manipulating and creating viruses in the first place. Remember, learning from the past to predict the future is one of the greatest ways that we can keep ourselves and each other safe.

	
Future Viruses: What Could Happen?

	Ultimately, we have no way to know what may happen in the future. We have no idea how current viruses may adapt and change, causing infections in the future, or what those fatality rates would look like. We do know one thing—there will be more viruses. They could come in waves, with the second season of the virus becoming much worse than the first. They could become endemic, meaning that the virus is one that becomes spread readily and regularly, much like our common colds or the flu. While we can never know for sure how a virus will play out, we can know one thing: that the past oftentimes reflects the future. We have seen some viruses cycle around the world repeatedly in waves. We have seen some that come and circulate for a couple of years before disappearing for an extended period of time. We have seen some that come and are not able to spread effectively enough to become pandemic or endemic. We have also seen that sometimes, social distancing and precautions helps, but if those precautions are released too soon, the progress can be undone—when standards were lowered, and safety restrictions were loosened in the 1900s during the H1N1 Spanish Influenza outbreak, many more people were infected during the second wave that hit and massacred major percentages of populations.

	Viruses do tend to travel in waves, especially due to the fact that they fluctuate in the weather. They do not enjoy sunlight or heat—the sunlight’s UV rays can kill many viruses. However, when autumn and winter bring with them longer nights and shorter days, with cooler temperatures, it is possible for a virus that had faded out to just spring right back.

	We likely will face a sudden novel virus again—this happens every now and then. It is nothing unexpected—we know that viruses will grow and evolve and sometimes make the leap from animals to humans, or mutate. We have seen the aftermath of several novel viruses infecting the populations before and we will likely see them again. The populations rarely ever expect there to be a new virus hitting the population, and because it can happen unexpectedly, it is imperative that the world is ready whenever possible to protect itself. Think about it, with Ebola and the Spanish Flu, no one knew the viruses were coming until they hit, wreaking havoc on everyone and everything in their paths. This is essential to keep in mind—you must remember that this is possible. 

	Of course, we should never become complacent; while we can never predict when we may face a future virus that does not yet infect, or at least, is not known to infect the human race, we can protect ourselves. We can take precautions against what could come. We can remember to remain vigilant and practice good, safe hygiene. 

	
Biological Warfare and Viral Manipulation 

	Some people are thoroughly convinced that the virus that is currently sweeping the world is one that came from a lab. As of this point, it is believed that this virus was naturally occurring, meaning that it appeared on its own rather than through the development and fostering of people. Nevertheless, the potential for a manmade pandemic is undoubtedly terrifying, and because of that, it is important to consider the idea.

	Biological warfare involves the creation and intentional release of a virus, insect, bacteria, or anything else that is designed specifically to make the other group of people sick. It is different from chemical or nuclear warfare in the sense that it is not using a chemical; it is using some sort of biological threat, such as a virus. 
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	The idea behind having biological warfare at all is linked to the idea of controlling a population with the use of a disease. It can work to weaken a population so that they can be controlled during war easier. It can help to neutralize a threat so that they can properly control the opposition. It is something that, with the current understanding of harnessing and altering genetics at will, people are terrified about. Some people vehemently deny the existence of such programs while others are completely convinced that they exist and are regularly used.

	Ultimately, biological weapons programs do exist. The United States had its own biological warfare program, though it was meant to be disassembled in 1969. This lab was studying and harnessing six biological weapons to cause several different illnesses at once. In particular, the US was studying and producing anthrax, tularemia, brucellosis, Q-fever, VEE, and botulism. These diseases would be largely deadly and could have quite possibly released a pandemic of massive proportions.

	In general, people seem to be more preoccupied with genetically modified viruses, something that is possible thanks to the use of CRISPR, which can allow for genetic editing of viruses and potentially killing them to stop them from being able to propagate and spread throughout the body and those surrounding the individual that is ill. This technology has been used to genetically alter a bit of DNA within an already-living cell. It is being investigated as a potential treatment for cancer, which would change the world and the way that people face the disease in the first place.

	If viruses were to be manipulated, they would likely be potentially devastating to those that got ill. The virus would be designed to be the perfect attacker—the likes of which we have never seen before. The virus would likely be able to infect someone, lay low, and spread rapidly and asymptomatically before finally becoming deadly. This is terrifying for many people—the idea of potentially being exposed to a new, foreign, genetically altered virus can be horrifying, especially when 2020 has brought its own pandemic to the table. It is crucial to recognize that, however, we do not yet have any diseases that are believed to have been spread from biological warfare. We do not yet have that to worry about, but it could be here soon, meaning that now more than ever, it is essential that everyone prepares for the worst as much as they can as soon as they can to ensure that everyone is going to be safe and healthy. 

	
Is Biological Warfare a Current Threat?

	Many people do worry about what could happen with biological warfare. There are currently a few threats that even exist today. Smallpox, a disease that has been eradicated in the wild, is still stored in both the United States and Russia. If those were to be leaked somehow, there would be a massive threat to the entire population. This would be one of the simplest ways in which biological warfare could be waged—all that would have to be done is to release the disease into the population and let it spread throughout the world. Rational? Not really—but terrorism rarely ever is. 

	There are a few particular threats that are currently recognized and identified as at risk of being used for biological warfare. These are diseases created through bacteria and viruses that are able to kill people relatively simply that are already known to man—not counting any of the genetically engineered diseases that likely exist in labs somewhere. It is entirely possible that at some point, we will face one of these new diseases, designed to be wielded as a weapon to cripple a population. While we have not yet had problems with this, the potential is undoubtedly there. 

	The power of bioweapons is that they can be released to completely overwhelm and disarm armies that are superior to the terroristic organization that is trying to fight them off. By far, the most common of these is anthrax; if someone were to want to use a form of bioweapon, they would reach for the anthrax. This particular bacteria is capable of creating spores that are highly lethal—breathing them in can lead to a fatal disease that can only be treated with a high dose of antibiotics right after exposure—which would require knowing that the exposure happened in the first place. 

	Anthrax is, unfortunately, highly stable—the fatal spores can be produced simply and, so long as they are kept in the dark and dry, they can remain potent and fatal for over a century, meaning that they can be manufactured and then delivered as an aerosol, if desired. Even more compelling to those who want to use it, Anthrax itself is not particularly dangerous to handle—it is the spores themselves that are the problem. 

	Another concern lies in the idea of “black biology.” This is the science of creating and genetically altering microorganisms solely to create new weapons. Because we already have readily published information about viruses, bacteria, and microorganisms, it becomes simple for that information to be used in order to create highly virulent strains that could devastate populations. 

	Is this a threat? Potentially—the threat will exist as long as diseases exist; they can be modified with current science. They can be influenced to become far more infectious than ever. We will find new viruses that could potentially be used as a bioweapon later on. They may act like typical diseases and have widespread side effects that devastate a population, such as leading to harm to reproductive systems or leading to birth defects. We have seen viruses that will lead to birth defects or stillbirths of babies; Zika was known for causing microcephaly in women who were infected. 

	However, it is important to note that as of currently, biological warfare is banned. It had been used in the past; the British Army used smallpox against the Native Americans in 1763. Japan used Plague-infected fleas to spread throughout China in the 1940s and also spread typhoid and paratyphoid throughout the city of Nanking in China as well—there were ultimately 11 Chinese cities that were attacked by the Japanese with biological weapons. Japan had not ratified the treaty during that point in time.

	Nowadays, biowarfare is considered a war crime. In 1969, President Nixon issued his executive order to end the bioweapons program in the US and destroyed stockpiles of anthrax in 1972. At that point in time, 160 countries throughout the world ratified a treaty that banned the use of both chemical and biological weapons. 

	Despite that ratification, however, there is not really any way to verify or enforce the law and it is possible that at some point in the future, something will arise; some sort of disease will come out and could potentially infect people again as a result of biowarfare. Will it be a disease that was harnessed specifically to infect people? We do not know. Will it be something that was manmade? It could be—only time will tell. 

	
Is Manipulating and Creating Viruses Safe?

	Of course, when we start talking about creating and manipulating viruses, all sorts of new concerns come into play. It is entirely possible for viruses to get out of control. A simple lab leak or breach would be enough to accidentally release the virus into the general population, whether intentionally or not. Viruses are quite simple to intentionally spread, and it just takes one wrong move to accidentally take one with you if you worked in a lab. This is a huge problem; it could be the case that, at some point in time, while people are busy playing with genetics and altering the way in which viruses grow, develop, and present, that one could be released and it could be significantly worse than what we have seen in the past.
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	Ultimately, in terms of the ethicality of being able to create viruses or genetically alter viruses to see if it can be done is not particularly a necessary science or function. We do not really need to be creating newer, resistant viruses on whims to juts to see if it can be done. 

	Of course, this is done in lab settings that are meant to have all of the necessary precautions and equipment to prevent there from being any problems in the first place, but you would have to trust that the protocol is in place and safe enough to keep everyone safe and well-protected enough to prevent any further problems with leaking.

	Creating these viruses can certainly be safe under the right settings with the right kinds of precautions taken, but by and large, it is not recommended—at all. It is something that can be hugely problematic if anything at all were to go wrong. 

	It is also quite possible that in the future, we really may face a pandemic caused by biowarfare at some point in the future. That possibility cannot be entirely ruled out, especially since we will never know what will happen or when. It is incredibly difficult to simply be prepared for a disease to protect ourselves. It is also difficult to figure out how best to prevent these problems from occurring when we do not even know what the weapon would potentially be in the first place. Viruses and bacteria have many, many different forms, and you would have to know the precise one that infected you if you want to be able to fight it off, clean it up, or anything else. However, if it were a bioweapon, there is a good chance that by the time you realized you were infected, it would be too late. 



	
Chapter 4

	The History of Epidemics Predicts Our Future

	A


	nd finally, it’s time to stop and take a look at our current situation that we are in alongside with the ways in which the virus of today, as well as those of the past, have been fought off. The virus itself is not always a death sentence—it can have fatal connotations if you do not take certain precautions. It can be devastating. However, we are also working around the clock—doctors, nurses, and scientists are all looking for a solution. They are all looking for a way in which this virus can be stopped, slowed down, and potentially even cured. Of course, there was a long road that came before that to properly allow for this in the first place. Vaccines are being researched. Medications are being considered to try to lessen the time that people who become seriously ill remain so, as well as to help cure those who got ill enough to require ventilation. 

	Within this chapter, we are going to look at the future for disease and treating them. In particular, we have some great weapons that can be wielded against the viruses. We have methods that we can use to figure out how to fight off the viruses. We have ways in which we will be able to fend off anything that may come our way and ways that will allow for better development of everything else as well. We will look at how the disease can be spread. We will take a look at educating the future generations to keep them safe, and finally, we will go over basic hygiene that can help you fight off the disease better than anything else.

	
Vaccines: Our Best Weapon
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	The concept behind vaccines—immunization against disease or illness—is an ancient practice on its own. Within 17th century China, monks would commonly drink snake venom in order to attempt to immunize themselves against snake bites. This was common practice, as was using cowpox to create an immunity to smallpox. However, in 1796, Edward Jenner was believed to have created the process of inoculation when he vaccinated a 13-year-old against cowpox, which then granted him immunity to smallpox, and by 1798, the vaccine itself was developed. For the next two centuries, people waged war against smallpox, and in this case, people won. Smallpox is believed to be globally eradicated as of 1979, and the vaccines won. 

	Of course, there were other experiments done with all sorts of vaccines, some of which were more controversial than others. Some of them would use toxic metals or bindings to help keep them still. Along with smallpox, other diseases were quickly defeated as well. Polio is essentially nonexistent these days, only occurring in a handful of countries. Measles is on the chopping block as the next disease that may become permanently eradicated as well.

	Vaccines work because they essentially teach the immune system to recognize pathogens that enter the body. The pathogens are typically introduced to the body to create that exposure through a controlled method, with the pathogens typically weakened or killed, so that the body can learn to recognize the bacteria or virus without risk, all while creating the antibodies that will be needed for the future. The part of the pathogen that is provided to the body is known as the antigens of the bacteria or virus, and the body learns to react to the antigens by creating antibodies in response. Then, if the individual is ever exposed to those pathogens, their immune system is ready to kick into gear and create the antibodies that are needed. 

	Vaccines happen to have a double-whammy impact on disease. They do prevent the individual from being sickened, but they do more than that as well—they also allow you to better create an immune response that will help to eliminate the spread of a disease as well. They can eventually protect an entire population with what is known as a herd immunity. When enough people are immunized so that they cannot be sickened by the viruses or bacteria in the world that would otherwise usually spread, the pathogen will simply not have enough hosts to continue spreading. It will be impossible for it to continue jumping and spreading rapidly enough to grow if it cannot infect enough people. Generally speaking, in terms of a virus’s spread, the only way that it can continue to sustain itself is if every one person who gets ill is able to spread it to one other person. This will keep it at even numbers so that it is not dying out, even if it is not growing. Viruses that spread rapidly with the ability to spread quicker than that will be able to increase their numbers. 

	With herd immunity, however, those numbers dwindle. Let’s say you have a population of 100 people and 85 of those people are vaccinated and immune. That means that there are only 15 people who can contract and then spread the disease. However because there is such a high number of people who are immune thanks to their vaccines, it becomes much less of a potential problem for them. If one person gets infected, they must come into close enough contact with one of the other 14 people to spread the disease, which may or may not be simple, depending upon the disease. 

	We have populations of people who cannot be vaccinated—infants, for example, cannot be vaccinated fully and usually are quick to catch diseases if they are exposed. Some people simply cannot get vaccinated for other reasons, such as allergies. Ultimately, the percentage of people who must be vaccinated for protection will vary greatly depending upon the particular disease itself. Measles, for example, will require at least 19/20 people to be vaccinated if herd immunity wants to be achieved. 

	Essentially, diseases have always plagued us, and thankfully, we came up with our own weapons to fight back. We have our own skills and methods to help fight back: Vaccines. These are the most effective tools that we have against any disease that the US is currently suffering from. While not all diseases are able to be vaccinated, with many simply not being treatable due to high levels of mutation within the viruses themselves, others can be managed through vaccine relatively simply. Infants, in particular, are vaccinated for a wide range of disease—from chickenpox to HPV and Hepatitis and more. It is important to note that while herd immunity is important, it is also not guaranteed—people who are not vaccinated are still at risk of contracting that disease. However, the risk of coming into contact with the disease will go down simply due to the fact that the disease will not be prevalent. 

	When it comes to current and future pandemics, then, the best plan of attack that we have is to tackle them with vaccines. The best way to ensure that we can defeat these viruses is by finding some way to provide immunity to the population at large. If the virus itself cannot spread because the immune system will recognize and destroy it when someone does get sick, it cannot go from person to person. This not only grants individual protection from the virus itself but also prevents the transmission as well, creating what is known as a herd immunity once the vast majority of people are no longer able to contract the virus themselves. This is good news—we have eliminated viruses in the past through the use of vaccines, and we can do it again.

	
Stopping the Spread of Virus and Disease

	Stopping the spread of viruses and disease is not always readily apparent. Viruses have all sorts of ways in which they can spread and because of that, it becomes difficult to figure out exactly how to stop them. There is currently no conceivable way for us to stop them all—otherwise by now, we would not get sick with the common cold. We would not get the flu each year in waves. However, we do have ways that we can slow down the spread of the diseases that we face in order to properly prevent the disease from spreading further. Before we go over this, let’s first look at how must diseases can spread. There are distinct ways in which a disease can be spread 

	How infections spread

	We are infected when a pathogen is able to enter the body and begin to reproduce and spread to other people. While not all disease is contagious, pandemics come from those that are. This means that you will be primarily be dealing with diseases that can spread from person to person in one way or another. Infection in these instances require three particular criteria to occur:

	
		A source of disease where the infectious pathogens currently are—this could be skin, the air, on a surface, etc.

		A person who is susceptible to the disease—this is someone who has a way for the disease to enter the body. Often, with respiratory diseases, this is just about everyone who breathes.

		A mode of transmission—this is the way in which the disease moves from the source to the person. 



	Generally speaking, there are five primary methods of transmission for diseases and pathogens. These are through direct contact, aerosol, fomite, oral, and vector. 

	
		Aerosol transmission: This occurs when a pathogen is transmitted through aerosolized droplets. When you speak, you are automatically spreading droplets everywhere—this is why if you breathe on a mirror or a window, you will fog it up; the droplets in your breath coat the surface. While most pathogens do not really survive for a very long time in aerosolized environments because they do eventually dry out, it is a recognized mode of transmission. Typically, it requires close proximity within a short period of time for these to be transmitted, though some diseases are a bit of an exception to the rule. Measles, for example, remains airborne and infectious for up to two hours. This means that if someone with measles sneezes, the room will remain contagious for two hours. Even if the individual with measles leaves, the room itself will still be infected. 
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		Direct contact: This is contact physically with a disease. Typically, this is through touching something that has been infected with the pathogen and then having it enter the body somehow. Usually, there is an open wound or mucous membrane involved with direct contact, such as licking or eating something that is infected, or touching something that is infected with an open wound on your hand. Direct contact usually involves:



	
		Person-to-person contact: This is especially true with sexually transmitted diseases, such as AIDS—there is contact between bodies that allows for bodily fluids to exchange and lead to infection

		Droplet spread: This is caused by someone coughing and spreading the disease to those within a certain radius, typically believed to be around six feet in distance. This is different than aerosol transmission, which requires aerosolization, meaning that the droplets are too small to view and usually also dry up and destroy many common pathogens. Not all diseases are aerosolized and droplet spread is far more common. Droplets fall to the ground within a few feet of the individual speaker/cougher/sneezer and will dry out.



	
		Fomite: Fomites are inanimate objects that essentially serve as a vessel for disease. Typically, fomites are things such as surfaces that have been touched, leading to the spread of the disease further just by virtue of coming into contact with it. This is a very common method of spread—usually, you will touch a high-traffic surface, such as a lightswitch or a doorknob, that has already been infected when someone who was infected coughed in their hands and then touched the surface. When you touch it, you are now harboring the pathogens on your hands, spreading it to whatever else that you touch, and potentially even infecting yourself if you were to reach up and touch your nose or mouth. 

		Oral transmission: This occurs usually through consuming food or water that was infected, and typically, as a result, you will get an illness of the digestive tract, such as stomach bugs or viruses that cause diarrhea and vomiting. The virus is then usually spread through interaction with infected surfaces. Raw meat or poorly handled and poorly cleaned produce are two of the most common sources of orally transmitted diseases or problems. 

		Animal vector: These occur when a virus is spread from an animal to a person, typically through bloodsucking insects like fleas, ticks, lice, or mosquitos. This is the way that diseases like Zika, the West Nile fever, and the bubonic plague were spread—the bloodsucking insect will ingest pathogens through the blood of an infected animal or human host and then transmits it to someone else when the next person is bitten. This is a problem for those who get infected—they may never even know that they were bitten until after they are already showing symptoms of the new illness that has been contracted. 



	Viruses and bacteria can spread in a wide range of ways and because of that, you must always be mindful and cautious about preventing it from spreading unchecked. There are a multitude of ways that diseases can be prevented, from education to hygiene practices, but one thing is certain: Looking at the past, we can see that our best weapon is almost always prevention prior to cure. It is almost always better to prevent a disease from occurring, if possible, than it is to deal with the aftermath of it continually spreading around. 

	When it comes down to it, stopping the spread of viruses and disease will always come down to basic, general hygiene requirements. If you can keep yourself clean and keep those around you clean, you can typically ensure that you will be protected. You will simply need to follow the guidelines that will be provided shortly.

	 

	 

	
Educating the Future Generations

	Of course, we also carry a duty to make sure that our own future generations are educated as well. They will be the people of tomorrow; the world is ours today, but soon, it will be passed on to our children and their children; they will be the ones that will have to work to find cures and vaccines in the future. They will have to figure out how to come out on top when it comes to fighting off these enemies that we cannot eve see readily. The best way to aid in doing so and ensuring that the children know what to do is to not leave them out.

	Whether in the midst of a pandemic or when your child is sick, talk to them about it. Take the time to let them know what being sick is, how it can be managed, what can be done about it, and how they can keep themselves safe as well in this world that can be so crazy sometimes. The sooner you start, the more you will be able to rest assured, knowing that your children understand the importance of these practices as well. 
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	Good hygiene is something that many children lack; you will need to teach this. If you want to ensure that your children are able to stay healthy, or have their best chance at doing so, you must teach them the proper care and keeping of themselves, their bodies, and their homes. We will be addressing this shortly.

	You must also make sure that you talk to them about what to do when they are sick. What kinds of activities will make them feel better? Teaching your children that it is okay to be sick sometimes and that being sick is natural is a great starting point—but you also must ensure that you also teach them about the proper hygiene during this time as well. You must help them to understand the importance of coughing into their elbows as opposed to coughing freely into the air, for example. You will need to teach them to wash their hands regularly, whether they want to or not, as well as to not touch everything when going through the grocery stores. 

	Even taking these general good hygiene talks with your children can help to prepare them for when something happens to ripple through their lives—and if you currently have children, they already are living through it. They may protest and whine; what child wants to wear a mask on their face? They may declare that they hate vaccines and medicine and getting cleaned up, but ultimately, these are the things that you can do for your child to ensure that he or she is prepared and able to self-soothe. 

	Finally, you must also teach your child about the importance of good health in general, which plays a major role in being able to fend off diseases such colds, the flu, and more, when you know that you are eating healthily and ensuring that you are providing yourself with everything that you could possibly need to keep your body ready and well enough to fight as well. You cannot expect your body to fend off disease and illness if it is not healthy. This means that exercise and healthy eating are a must to prevent further disease or illness. 

	Your child will likely resist. Your child will fight. Remember, as a parent, it is your job to educate, raise, and develop. It is your job to ensure that your child is making good choices and fending off the disease and illness. It is your job to maintain your child’s health, and if you do not do that, no one else will, either.

	
Hygiene: Your Best Chance at Reducing Risk

	Finally, the last points that we are going to consider in this book are the hygiene rules to live by. If you want to maintain your own health and safety, you must ensure that you keep with the most basic of hygiene. Even a little bit of hygiene goes a long way in keeping yourself, your family, and your community safe and healthy. It is very important that you make sure that you take these points seriously and that you encourage them with your children as well as your loved ones. To best protect all of you, you will want to ensure that you meet all of the points within this book. 

	Hand washing
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	The most important thing that you can do to remain safe and well during a pandemic is to ensure that you are constantly washing your hands. If you can remember to keep up with hand washing, you will constantly be removing germs from your hands, which would then be otherwise spread elsewhere in your home. You should wash your hands regularly throughout the day—in fact, most people do not wash their hands nearly enough, and that is a huge problem for them. They need to make sure that they are washing them when necessary, which includes:

	
		After using the bathroom

		After cleaning up after a child using the bathroom

		After touching a pet

		After touching someone else’s hands

		After touching high-traffic areas

		Before preparing food

		Between preparing foods

		Before eating

		After touching garbage

		After sneezing or coughing

		After touching your face

		Before managing the face or eyes



	The more that you wash your hands, the better, and the more likely you are to resist running into other problems. You will kill off germs that will otherwise infect you, and you will also ensure that you are keeping yourself healthy. If you want to wash your hands, you want to do so for at least 20 seconds, and you want to really lather them up, scrubbing carefully in all of those hard-to-reach places. 

	 

	 


Sanitizing when you can’t wash hands

	Sometimes, you find yourself somewhere that you cannot properly access a sink and soap. It happens on occasion; perhaps you went to the park or on a walk with someone, and there is nowhere to stop to wash hands. That is okay—you can use an alcohol-based hand sanitizer as well. The only catch is that if you want to use one of these, you must ensure that the one that you choose is going to be effective. This means making sure that it is at least 60% alcohol content. Anything beneath that is not nearly as effective when it comes to treating the virus, and you are much more likely to run into other problems. When you sanitize, you want to make sure that you get all areas on your hands, including between your fingers, underneath nails, the nail beds, and the thumbs. 

	Trimming nails

	Trimming nails may not come to mind with good hygiene, but it is crucial. You need to have good hygiene and keep your nails trimmed if you want to hope to be able to prevent bacteria or viruses from hiding underneath them. Many people forget just how bad the areas back there can be, and they do not properly scrub underneath them. However, the nails are some of the dirtiest parts of the hands, and you will need to do your best to keep them clean as much as possible to ensure that the individual is going to be healthy and clean. Make sure that they get the hand sanitizer treatment as well until you are ready to wash your hands, and just keep the nails trimmed down to limit the surface area that your nails can harbor bacteria in the first place.

	Washing hair

	Your hair can very easily and readily gather up all sorts of disease-causing particles in the air, and because of that, you will want to make sure that you keep your hair washed regularly. Make sure that you shower at least every other day to apply shampoo to your hair and scrub it gently but thoroughly. You want to ensure that you are getting out all of the grease, grime, and anything else that may have gotten stuck in it. Conditioning is optional—but if you prefer it, add that after washing. You may also consider keeping your hair trimmed and short as well to prevent other problems.

	Brushing and flossing teeth

	Most people don’t think about it, but the health of your gums and teeth is directly related to the health of the rest of you as well. You want to keep them healthy and strong, so you do not run into problems with them, and that will require you to brush at least twice per day! Make sure that you floss and scrub your tongue as well. Teeth should be brushed with toothpaste that contains fluoride for the best impact, and you should regularly check to make sure that they are not going bad or anything.

	Brushing hair

	If your hair is long, you will also want to brush it. This will prevent it from tangling and knotting, which is not only terrible for your hair and can cause pain, but it can also trap germs within it because of the knots that form. It is better for everyone involved if you simply brush it out on the regular—at least once or twice per day. If you cannot be bothered to brush your hair, at least wear it tightly up or back so it cannot regularly brush up against everything around you.

	Showering regularly

	Showers are just as important as keeping your hands clean. Whenever you come back from a large crowd, consider taking a shower just in case, putting your clothes straight into the laundry to prevent them from making a bigger mess anywhere. This is highly important—you do not want to accidentally harbor any virus or bacteria particles just in case. When you do shower, make sure that you do a head to toe scrub. Wash your hair and take a sponge or shower poof to make sure that you clean yourself as thoroughly as you can, not forgetting any of your cracks or crevasses. This is imperative to ensure that you remain healthy.

	Sleep regularly

	Despite what many people commonly think, sleep hygiene is highly important. You want to ensure that you are sleeping regularly to ensure that your body is as healthy as possible, and that is hard to manage if you do not keep yourself well-rested. A well-rested body is one that will have a stronger immune response and system. It is more capable of being able to process the body’s invaders, and more likely to keep you from getting seriously ill, all because you have slept enough to boost up the immune system that you have. 

	Keep your home clean

	Keeping your environment clean is another crucial point of this entire process. You must be able to ensure that your home is kept clean so that you know that you do not have to worry about the virus lingering on anything. Clean down all commonly touched areas, such as counters and doorknobs and light switches. You will also want to daily clean the toilet to ensure that it remains clean as well. The floor and the carpet must also be cleaned and vacuumed. Clean all food surfaces and dishes as well. You want your home to be reasonably and comfortably clean—you have no reason to break out a gallon of bleach, but make sure that you are sanitizing and sterilizing things where it matters the most to ensure that you will not have any problems in the future. 

	Keeping the car clean

	If you drive regularly, you will also want to ensure that you regularly clean out the surfaces in the car that you touch often. Even if you clean your hands with sanitizer before touching anything, it is still a good idea to give it a good wipe down when you are done with it. This means handles, steering wheel, buttons, and clutch at a bare minimum should all be wiped down every time that you are done with it.

	Keeping phone and wallet clean

	Most people forget to keep their phones or wallets, which both probably come out regularly when you go out, clean. You must maintain the cleanliness of these, or all you will be doing is causing cross-contamination back and forth constantly between items that are not meant to be touched. Your phone is actually one of the dirtiest objects in your house—and yet, you touch it constantly without thinking about it. You should make sure that the phone, the wallet, and the keys all get a thorough sanitizing when you come home from anywhere or from running errands.

	Keeping clothes clean

	Finally, you must ensure that you are keeping up with your laundry. Scientists are still debating whether or not they think that this can be contracted from the clothing that people wear, so it is always better to be safe rather than sorry. Make sure that you wash your clothes as soon as you come home whenever you have gone out for anything. Wash it on the hottest temperatures that it will endure and make sure that you run them through the dryer. You will be able to wash other clothes in the same batch if you want to—the heat and the soap should kill off the virus and prevent it from causing other problems for you. You simply have to make sure that you wash and move it from place to place. 

	 


Conclusion

	A


	nd with that, you have made it to the end of this book—and hopefully, you feel a little more secure in what you can do to fend off the next major pandemic. It is always a scary feeling to be living in a time in which you feel like you lack control. It is terrifying to feel like what you are doing is entirely outside of your realm of power. It can be horrifying to be walking around, not sure what will come next, what the future holds, or when you can walk around normally again. Nevertheless, it is important as well to recognize why things are the way that they are during a pandemic. It is important to look to the past, seeing the ways in which past pandemics went and how people of the past survived, so you can turn toward the future. The future can be scary, but if you are prepared, you are no longer navigating through the unknown.

	No matter what the future brings, be it a manmade virus, a bacterial infection that cannot be fought off, a biological war, or another natural pandemic, know that you have the experience of the entirety of the human race behind you. In the war against biology and the microbiota that seek to kill you, your genetic line has survived. You would not be here today if your family had not beaten all of the great pandemics of the past. You can beat the ones of the future, as well, so long as you take the right kinds of precautions.

	Do not forget the importance of hygiene as your own personal first line of defense. This can limit your exposure to viruses and bacteria that can make you ill just because you are removing them from the surfaces around you. Do not forget the importance of maintaining your own health and ensuring that you are not ruining your sleep, diet, or exercise. Make sure that you are working hard to keep yourself and your family safe, following the rules that are outlined for you in terms of social distancing and protective gear. 

	If you can remember how to take care of yourself and your family, you will likely make it through just fine. Remember, we can look at the past to see what comes next. We can see that, while things may be bad now, they do get better, and the life that you lived prior to any pandemics will be a testament to that point. You do not have to give in or give up. You can keep fighting today, just like your ancestors have in the past. You can prevent yourself from getting ill by taking precautions that we know now will work while you wait for proper treatment and inoculation to be developed. You can help keep yourself healthy if you know what you are doing and if you are able to maintain the social distancing rule. 

	We will recover from any viruses that plague us today, and we will take what we have learned and push it toward tomorrow. We can use the knowledge that we have now to fight off the viruses and bacteria of the future. 

	Thank you for taking the time to read through this book from start to completion. Hopefully, you can use the knowledge that was provided to you to bring some peace of mind to yourself as you navigate a world filled with disease. Humans have lived alongside disease for the entirety of our species, and we are still here today—if that is not a good sign, then nothing else is! 

	If you are feeling a bit more confident in how to navigate through disease, please consider heading over to Amazon to leave behind a review with how this book has helped you! Feedback from readers is always useful in finding out how the next book can be made even better. Good luck, and stay well!

	 


Dedicated to all of the victims of pandemics, current and past.

	[image: Image]

	 

	I would like to thank all the doctors and medical professionals that fought, are fighting and will fight these epidemics, sometimes at the cost of their own life.

	They are not the new heroes, they have always been heroes!

	 


images/00025.jpeg
COMPLETE, Gy
HISTOR DE) D PRECIOUS
DEALWITH A TUAL
AND TUTURE EPIDEMC§

JINIANYd A=__Zl\
idS 3HL LA

-
= o}
4 =
N
33
o =5
b o
o =
2 9
g1 %
Q S}
b =
2






images/00022.jpeg





images/00013.jpeg
A LOOK AT PANDEMICS






images/00018.jpeg





images/00015.jpeg





images/00010.jpeg





images/00016.jpeg





images/00005.jpeg





images/00003.jpeg





images/00021.jpeg





images/00024.jpeg





images/00009.jpeg
Percentage of deaths

——— Pandemic-related causes - Ontario locations.
——— Allother causes - Ontario locations.
w - Pandemic.related causes - US locations

Allother causes - Us locations.

0 5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90 95 100
Age





images/00023.jpeg





images/00020.jpeg





images/00001.jpeg
Sub-Clades tsu-croups)

setec pampies)

| B==

Types | Subtypes | Clades (Groum)
-m.u— a1

* Influenza A

+ agu) * m. acn + seaatsczanscas;
(flerss e ypes 480 e ot seRt

I o st T st
* Influenza B — « Az Az vIAs
- o






images/00004.jpeg





images/00006.jpeg





images/00002.jpeg





images/00008.jpeg
DEATHS

1018

1919





images/00019.jpeg





images/00007.jpeg





images/00011.jpeg





images/00017.jpeg





images/00014.jpeg





images/00012.jpeg





