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INTRODUCTION 
The Spanish flu of 1918, is a form of influenza also called la pesadilla (Spanish for 
the nightmare), influenza is a viral infection that attacks the respiratory system ( 
nose, throat and lungs, Influenza is commonly called the flu, but it's different from  
the stomach "flu" viruses that cause vomiting diarrhea. 

In most cases, influenza resolves on its own. But sometimes, influenza and its 
complications can be very deadly. People with higher chance of developing flu 
complications include: 

• children below age 5, and especially those under 12 months 

• Adults above age 65 

• Residents of nursing homes and long-term health care facilities 

• Women up to two weeks postpartum and Pregnant women 

• People with compromised immune systems 

• People with chronic illnesses, such as asthma, heart disease, kidney disease, 
diabetes, and liver disease. 

• People who are very obese, with a body mass index (BMI) of 40 or higher 

Though the annual influenza vaccine isn't 100 percent effective, it's still the best 
defense against the flu. 

Symptoms 

Initially, the flu may seem like a runny nose with a common cold, sore throat and 
sneezing. But cold develops slowly, whereas the flu tends to come on suddenly. 
And although a cold can be a nuisance, you usually feel a lot worse with the flu. 

Some common signs and symptoms of the flu include: 
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• Fever over 100.4 F (38 C) 

• Aching muscles 

• Headache 

• Sore throat 

• Fatigue and weakness 

• Chills and sweats 

• Dry, persistent cough 

• Nasal congestion. 

Causes 

Flu viruses travel through the air in droplets when an infected person coughs, 
sneezes or talks. You can either inhale the infected droplets directly, or you can 
pick up the germs from an object such as a telephone or computer keyboard and 
then transfer them to your mouth, nose, and eye. 

People with the virus are likely contagious from the day before the appearance of 
clinical symptoms until about five days after symptoms begin. Children and 
people with weakened immune systems may be contagious for a longer time. 

Influenza viruses are changing constantly, with new strains appearing regularly. If 
you've had influenza in the past, your body has already made antibodies to fight 
that specific strain of the virus. If future influenza viruses are similar to those 
you've been infected with before, either by having the disease or by getting 
vaccinated, those antibodies may prevent infection or reduce its severity. 

But antibodies against flu viruses you've encountered in the past may not protect 
you from the new influenza strains that can be very different immunologically 
from what you had before. 

Some risk factors include; 

Factors that increase your risk of developing influenza or its complications  
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Include: 

• Age: Seasonal influenza tends to target children younger than 12 months of 
age and adults above 65 years old. 

• Living or working conditions: People who work or live in facilities with many 
other residents, such as nursing military barracks or homes, are more likely to 
develop influenza. People who are hospitalized are at higher risk. 

• Weakened immune system: Organ transplant, Cancer treatments, anti-
rejection drugs, long-term use of steroids, blood cancer or HIV/AIDS can 
weaken your immune system. This can make it easier for you to catch 
influenza and also increase your chances of developing complications. 

• Chronic illnesses: Chronic conditions, including lung diseases such as asthma, 
heart diseases diabetes, neurological or neurodevelopmental disease, and 
airway abnormality, and kidney, liver or blood disease, may increase your risk 
of influenza complications. 

• Aspirin use under age 19: People who are younger than 19 years of age and 
receiving long-term aspirin therapy are at higher risk of developing Reye's 
syndrome if infected with influenza. 

• Pregnancy: Pregnant women are likely to develop complications from 
influenza, particularly in the second and third trimesters. Women who are up 
to two weeks postpartum also are likely to develop influenza-related 
complications. 

• Obesity: People with body mass index (BMI) of 40 or more have an increased 
risk of complications from the flu. 

Complications 

If you're young and healthy, seasonal influenza is not usually serious. Although 
you may feel miserable while you have it, the flu usually goes away in a week or 
two with no long term effect effects. But children and adults at high risk are likely 
to develop complications such as: 

• Pneumonia 

• Heart problems 
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• Bronchitis 

• Asthma flare-ups 

• Ear infections 

Pneumonia is the most serious complication. For people with chronic illness and 
older adults, pneumonia is usually deadly. 

Prevention 

The Centers for Disease Control and Prevention (CDC) officially recommends 
annual flu vaccination for everyone age 6 months or older. 

Each year's seasonal flu vaccine contains protection from the three to four 
influenza viruses that are expected to be the most common during that year's flu 
season. This year, the vaccine will be available as nasal sprays and injections. 

In recent years, there was concern that the nasal spray vaccine wasn't effective 
enough against some types of flu. However, the nasal spray vaccine is expected to 
be effective in the 2019-2020 seasons. The nasal spray officially isn't 
recommended for some groups, such as pregnant women, children between 2 
and 4 years old with asthma or wheezing, and people who have compromised 
immune systems. 

Most types of flu vaccines do contain a small amount of egg protein. If you have a 
mild egg allergy, you get hives from eating eggs. For  example, you can receive the 
flu shot without any further precautions. If you have a very severe egg allergy, 
you should be vaccinated in a medical setting and be supervised by a doctor who 
is able to recognize and manage severe allergic conditions. 
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ORIGIN 
The outbreak began in 1918, during the last months of World War 1 and 
historians now believe that the conflict may have been partly responsible for 
spreading the virus. On the Western Front, soldiers living in cramped, damp and 
dirty conditions became ill. This is as a direct result of weakened immune 
systems from malnourishment. Their illnesses, which were known as "la grippe," 
were infectious, and spread fast among the ranks. Within just three days of 
becoming ill, many soldiers would start to feel better, but not all would make it. 

During the summer of 1918, as troops began to return home on leave, they 
brought with them the undetected virus that made them ill. The virus spread 
across towns, cities, and villages in the soldiers' home countries. Many of those 
infected, both civilians and soldiers, did not recover rapidly. The virus was hardest 
on young adults between of age group 20 to 30 who had previously been healthy. 

In 2014, a new theory about the origins of the virus suggested that it first 
emerged in China, National Geographic reported. Previously undiscovered records 
linked the flu to the transportation of Chinese laborers, the Chinese Labor Corps, 
across Canada in 1917 and 1918. The laborers were mostly farm workers from 
remote parts China, according to Mark Humphries' book "The Last Plague" 
(University of Toronto Press, 2013). They spent six days in completely sealed train 
containers as they were transported across the country before continuing to 
France. There, they were required to dig trenches, lay tracks, unload trains, build 
roads and repair damaged tanks. In all, over 90,000 workers were mobilized to 
the front (Western Front). 

Humphries explains that in one count of 25,000 Chinese laborers in 1918, some 
3,000 ended their Canadian journey in medical quarantine. At the time, because 
of racial stereotypes, their condition was blamed on "Chinese laziness" and 
Canadian doctors did not take the workers' symptoms seriously. By the time the 
laborers arrived in northern France in early 1918, a large number of them were 
sick, and hundreds were soon dying.  
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WHY NAMED THE SPANISH FLU? 
This influenza outbreak wasn’t restricted to only Spain and it didn’t even originate 
there, recent research by Olson et al. (2005) suggests that the epidemic likely 
originated from New York due to evidence of a pre-pandemic wave of the virus in 
that city. But it was named as such because Spain was neutral in the First World 
War (1914-18), which allowed them to freely report on the severity of the 
pandemic, while countries that were fighting tried to suppress reports on how 
influenza impacted their population to maintain the morale of their force on the 
frontline and not appear weakened in the eyes of the enemies. 

The illness struck elites of Spain including the king of Spain, Alfonso XIII, along 
with leading politicians. Around 30% to 40% of people who worked or lived in 
confined areas, such as barracks, schools, and government buildings, became 
infected. Service on the Madrid tram system had to be slowed down, and the 
telegraph service was disturbed, in both cases because there were not enough 
healthy employees available to work. Medical supplies and services couldn't 
match the demand. 

The term "Spanish influenza" rapidly took hold in entire Britain. According to Niall 
Johnson's book titled "Britain and the 1918-19 Influenza Pandemic" (Routledge, 
2006), the British press blamed the flu epidemic in Spain on the Spanish weather: 
"… the dry, windy Spanish spring is an unhealthy and season," read one article in 
The Times. It was suggested that microbe-laden dust was being spread by the 
winds in Spain, meaning that Britain's wet climate might stop the flu from 
spreading there. 

The influenza outbreak started in the Northern Hemisphere around the spring of 
1918. The virus spread quickly and eventually reached all parts of the world: the 
epidemic became a pandemic, Even in a much less-connected world the virus 
eventually reached remote places such as the Askan wilderness and Samoa right 
in the middle of the Pacific islands. 
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FACTS AND NATURE OF THE VIRUS 
The “Spanish” influenza pandemic of 1918–19 caused acute illness in around 25–
30 percent of the world’s population which resulted in the death of up to an 
estimated 40 million people. Influenza virus is a negative-strand RNA virus of the 
genus Orthomyxoviridae.  Using frozen and fixed lung tissue of 1918 influenza 
victims, the complete genomic sequence of the 1918 influenza virus has been 
deduced. Sequence and phylogenetic analysis of the completed 1918 influenza 
virus genes shows them to be the most avian-like among the mammalian-adapted 
viruses. This finding supports the hypotheses that 

(1) The pandemic virus contains genes derived from avian-like influenza virus 
strains and that 

(2) The 1918 virus is the common ancestor of human and classical swine H1N1 
influenza viruses. 

What were the symptoms of the flu? 

Initial symptoms of the illness included the following: 
• sore head 
• tiredness 
• dry, hacking cough 
• loss of appetite  
• stomach problems; and then 

On the second day, 
• Excessive sweating. Next, the  
• illness could affect the respiratory organs 
• pneumonia could develop.  

Humphries explains that pneumonia, or other respiratory complications brought 
about by the flu, were often the main causes of death. This explains why it is 
difficult to determine exact numbers killed by the flu, as the listed cause of death 
was often something other than the flu. 
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By the summer of 1918, the virus was quickly spreading to other countries in 
mainland Europe. Vienna and Budapest, Hungary, was suffering, and parts of 
Germany and France were similarly affected. Many children in Berlin schools were 
reported ill and absent from school, and absences in armament factories reduced 
production. 

By June 25, 1918, the flu epidemic in Spain had reached Britain. In July, the 
epidemic was hitting the London textile trade hard, with one factory having 80 
out of 400 workers go homesick in one evening alone, according to "The Spanish 
Influenza Pandemic of 1918-1919: New Perspectives" (Routledge, 2003). In 
London, reports on government workers absent due to the flu range from 25% to 
50% of the workforce. 

The epidemic had rapidly become a pandemic, making its way around the world. 
In August 1918, six Canadian sailors died on the St. Lawrence River. In the same 
month, cases were reported among the Swedish army, then in the country's 
civilian population and also among South Africa's laboring population. By 
September, the flu had reached the U.S. through Boston harbor. 

The relationship of the 1918 virus with avian influenza viruses is further 
supported by recent work in which the 1918 hemagglutinin (HA) protein crystal 
structure was finally resolved. Neither the 1918 hemagglutinin (HA) nor the 
neuraminidase (NA) genes possess mutations known to increase tissue tropicity 
that account for the virulence of other influenza virus strains like A/WSN/33 or 
the highly pathogenic avian influenza H5 or H7 viruses. Using reverse genetics 
approaches, influenza virus constructs containing the 1918 HA and NA on a 
modern human influenza virus background were lethal in mice. The complete 
1918 virus was even more virulent in mice. 

The genotypic basis of this virulence has not yet been elucidated. The complete 
sequence of the non-structural (NS) gene segment of the 1918 virus was deduced 
and also tested for the hypothesis that enhanced virulence in 1918 could have 
been due to type I interferon inhibition by the NS1 protein. Results from these 
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experiments suggest that in human cells the 1918 NS1 is a very effective 
interferon antagonist, but the 1918 NS1 gene does not have the amino acid 
change that correlates with virulence in the H5N1 virus strains identified in 1997 
in Hong Kong. Sequence analysis of the 1918 pandemic influenza virus is allowing 
us to test hypotheses as to the origin and virulence of this strain. This information 
should help elucidate how pandemic influenza virus strains emerge and what 
genetic features contribute to virulence in humans. 

They continually circulate in humans in yearly epidemics (mainly in the winter in 
temperate climates) and antigenically novel virus strains emerge sporadically as a 
pandemic virus. In the United States, influenza is estimated to kill 30,000 people 
in an average year. Every few years, influenza epidemics boost the annual number 
of deaths past the average, causing 10–15,000 additional deaths. Occasionally, 
and unpredictably, influenza sweeps the world, infecting 20 percent to 40 percent 
of the population in a single year. In these pandemic years, the number of deaths 
can be dramatically above average. In 1957–58, a pandemic was estimated to 
cause 66,000 excess deaths in the United States. In 1918, the worst pandemic in 
recorded history was associated with approximately 675,000 total deaths in the 
United States and killed an estimated 40 million people worldwide. 

Influenza A virus constantly evolve by the mechanisms of antigenic drift and shift. 
Consequently, they should be considered emerging infectious disease agents, 
perhaps “continually” emerging pathogens. The importance of predicting the 
emergence of new circulating influenza virus strains for subsequent annual 
vaccine development cannot be overestimated. Pandemic influenza viruses have 
emerged three times in this century: 

• in 1918 (“Spanish” influenza, H1N1),  
• in 1957 (“Asian” influenza, H2N2),  
• And in 1968 (“Hong Kong” influenza, H3N2; Recent circulation of highly 

pathogenic avian H5N1 viruses in Asia from 1997 to 2004 has caused a 
small number of human deaths. How and when novel influenza viruses 
emerge as pandemic virus strains and how they cause disease is still not 
understood. 
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Studying the extent to which the 1918 influenza was like other pandemics may 
help us to understand how pandemic influenzas emerge and cause disease in 
general. On the other hand, if we determine what made the 1918 influenza 
different from other pandemics, we may use the lessons of 1918 to predict the 
magnitude of the public health risks a new pandemic virus might pose. 

The predominant natural reservoir of influenza viruses is thought to be wild 
waterfowl. Periodically, genetic material from avian virus strains is transferred to 
virus strains infectious to humans by a process called re-assortment. Human 
influenza virus strains with recently acquired avian surface and internal protein-
encoding RNA segments were responsible for the pandemic influenza outbreaks 
in 1957 and 1968. The change in the hemagglutinin subtype or the hemagglutinin 
and the neuraminidase subtype is referred to as antigenic shift. Since pigs can be 
infected with both avian and human virus strains, and various reassortants have 
been isolated from pigs, they have been proposed as an intermediary in this 
process. Until recently there was only limited evidence that a wholly avian 
influenza virus could directly infect humans, but in 1997 eighteen people were 
infected with avian H5N1 influenza viruses in Hong Kong, and six died of 
complications after infection. Although these viruses were very poorly 
transmissible or non-transmissible, their isolation from infected patients indicates 
that humans can be infected with wholly avian influenza virus strains. In 2003–04, 
H5N1 outbreaks in poultry have become widespread in Asia, and at least 23 
people have died of complications of infection in Vietnam and Thailand. 

In 2003, a highly pathogenic H7N7 outbreak occurred in poultry farms in the 
Netherlands. This virus caused infections (predominantly conjunctivitis) in 86 
poultry handlers and in 3 secondary contacts. One of the infected individuals died 
of pneumonia. In 2004 an H7N3 influenza outbreak in poultry in Canada also 
resulted in the infection of a single individual, and a patient in New York was 
reported to be sick following infection with an H7N2 virus. Therefore, it may not 
be necessary to invoke swine as the intermediary in the formation of a pandemic 
virus strain since reassortment between an avian and a human influenza virus 
could take place directly in humans. 
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While reassortment involving genes encoding surface proteins appears to be a 
critical event for the production of a pandemic virus, a significant amount of data 
exists to suggest that influenza viruses must also acquire specific adaptations to 
spread and replicate efficiently in a new host. Among other features, there must 
be functional HA receptor binding and interaction between viral and host 
proteins. Defining the minimal adaptive changes needed to allow a reassortant 
virus to function in humans is essential to understanding how pandemic viruses 
emerge. 

Once a new virus strain has acquired the changes that allow it to spread in 
humans, virulence is affected by the presence of novel surface protein(s) that 
allow the virus to infect an immunologically naïve population.This was the case in 
1957 and 1968 and was almost certainly the case in 1918. While immunological 
novelty may explain much of the virulence of the 1918 influenza, it is likely that 
additional genetic features contributed to its exceptional lethality. Unfortunately, 
not enough is known about how genetic features of influenza viruses affect 
virulence. The degree of illness caused by a particular virus strain, or virulence, is 
complex and involves host factors like immune status, and viral factors like host 
adaptation, transmissibility, tissue tropism, or viral replication efficiency. The 
genetic basis for each of these features is not yet fully characterized but is most 
likely polygenic in nature. 

Prior to the analyses on the 1918 virus described in this review, only two 
pandemic influenza virus strains were available for molecular analysis: the H2N2 
virus strain from 1957 and the H3N2 virus strain from 1968. The 1957 pandemic 
resulted from the emergence of a reassortant influenza virus in which both HA 
and NA had been replaced by gene segments closely related to those in avian 
virus strains. The 1968 pandemic followed with the emergence of a virus strain in 
which the H2 subtype HA gene was exchanged with an avian-derived H3 HA RNA 
segment while retaining the N2 gene-derived in 1957. 

More recently it has been shown that the PB1 gene was replaced in both the 1957 
and the 1968 pandemic virus strains, also with a likely avian derivation in both 
cases. The remaining five RNA segments encoding the PA, PB2, nucleoprotein, 
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matrix, and non-structural proteins, all were preserved from the H1N1 virus 
strains circulating before 1957. These segments were likely the direct 
descendants of the genes present in the 1918 virus. Since only the 1957 and 1968 
influenza pandemic virus strains have been available for sequence analysis, it is 
not clear what changes are necessary for the emergence of a virus strain with 
pandemic potential. Sequence analysis of the 1918 influenza virus allows us 
potentially to address the genetic basis of virulence and human adaptation. 

The influenza pandemic of 1918 was exceptional in both breadth and depth. 
Outbreaks of the disease not only swept North America and Europe but also 
spread as far as the Alaskan wilderness and the most remote islands of the Pacific. 
It has been estimated that one-third of the world’s population (500 million 
people) may have been clinically infected during the pandemic. The disease was 
also exceptionally severe, with mortality rates among the infected of more than 
2.5 percent, compared with less than 0.1 percent in other influenza epidemics. 
Total mortality attributable to the 1918 pandemic was probably around 40 
million. 

Unlike most subsequent influenza virus strains that have developed in Asia, the 
“first wave” or “spring wave” of the 1918 pandemic seemingly arose in the United 
States in March 1918. However, the near-simultaneous appearance of influenza in 
March–April 1918 in North America, Europe, and Asia makes a definitive 
assignment of a geographic point of origin difficult. It is possible that a mutation 
or reassortment occurred in the late summer of 1918, resulting in significantly 
enhanced virulence. The main wave of the global pandemic, the “fall wave” or 
“second wave,” occurred in September–November 1918. In many places, there 
was yet another severe wave of influenza in early 1919. 

Three extensive outbreaks of influenza within one year is unusual and may point 
to unique features of the 1918 virus that could be revealed in its sequence. 
Interpandemic influenza outbreaks generally occur in a single annual wave in the 
late winter. The severity of annual outbreaks is affected by antigenic drift, with an 
antigenically modified virus strain emerging every two to three years. Even in 
pandemic influenza, while the normal late winter seasonality may be violated, the 
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successive occurrence of distinct waves within a year is unusual. The 1890 
pandemic began in the late spring of 1889 and took several months to spread 
throughout the world, peaking in northern Europe and the United States in late 
1889 or early 1890. 

The second wave peaked in spring 1891 (more than a year after the first wave) 
and the third wave in early 1892. As in 1918, subsequent waves seemed to 
produce more severe illness, so that the peak mortality was reached in the third 
wave of the pandemic. The three waves, however, were spread over more than 
three years, in contrast with less than one year in 1918. It is unclear what gave 
the 1918 virus this unusual ability to generate repeated waves of illness. Perhaps 
the surface proteins of the virus drifted more rapidly than other influenza virus 
strains, or perhaps the virus had an unusually effective mechanism for evading 
the human immune system. 

It has been estimated that the influenza epidemic of 1918 killed 675,000 
Americans, including 43,000 servicemen mobilized for World War I. The impact 
was so profound as to depress average life expectancy in the U.S. by more than 
ten years and may have played a significant role in ending World War I. 
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Life expectancy in the United States, 1900–60, showing the impact of the 1918 
influenza pandemic (Grove and Hetzel 1968; Linder and Grove 1943; United 
States Department of Commerce 1976). 

The majority of individuals who died during the pandemic succumbed to 
secondary bacterial pneumonia since no antibiotics were available in 1918. 
However, a subset died rapidly after the onset of symptoms, often with either 
massive acute pulmonary hemorrhage or pulmonary edema, often in less than 
five days. In the hundreds of autopsies performed in 1918, the primary pathologic 
findings were confined to the respiratory tree and death was due to pneumonia 
and respiratory failure. These findings are consistent with infection by a well-
adapted influenza virus capable of rapid replication throughout the entire 
respiratory tree. There was no clinical or pathological evidence for systemic 
circulation of the virus. 

Furthermore, in the 1918 pandemic most deaths occurred among young adults, a 
group that usually has a very low death rate from influenza. Influenza and 
pneumonia death rates for 15-to-34-year-olds were more than twenty times 
higher in 1918 than in previous years. The 1918 pandemic is also unique among 
influenza pandemics in that the absolute risk of influenza mortality was higher in 
those less than 65 years of age than in those older than 65. Strikingly, persons less 
than 65 years old accounted for more than 99 percent of all excess influenza-
related deaths in 1918–19. In contrast, the under-65 age group accounted for 
only 36 percent of all excess influenza-related mortality in the 1957 H2N2 
pandemic and 48 percent in the 1968 H3N2 pandemic. Overall, nearly half of the 
influenza-related deaths in the 1918 influenza pandemic were young adults, age 
20–40. Why this particular age group suffered such extreme mortality is not fully 
understood (see below). 
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Figure 2 

Influenza and pneumonia mortality by age in the United States. Influenza and 
pneumonia specific mortality by age, including an average of the inter-pandemic 
years 1911–15 (dashed line), and the pandemic year 1918 (solid line). 

The specific death rate is per 100,000 of the population in each age division 
(Grove and Hetzel 1968; Linder and Grove 1943; United States Department of 
Commerce 1976). 

The 1918 influenza had as another unique feature the simultaneous infection of 
both humans and swine. Interestingly, swine influenza was first recognized as a 
clinical entity in that species in the fall of 1918, concurrently with the spread of 
the second wave of the pandemic in humans. Investigators were impressed with 
the clinical and pathological similarities of human and swine influenza in 1918. An 
extensive review by the veterinarian W. W. Dimoch of the diseases of swine, 
published in August 1918, makes no mention of any swine disease resembling 
influenza. Thus, contemporary investigators were convinced that the influenza 
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virus had not circulated as an epizootic disease in swine before 1918 and that the 
virus spread from humans to pigs because of the appearance of illness in pigs 
after the first wave of the 1918 influenza in humans. 

Thereafter, the disease became widespread among swine herds in the U.S. 
Midwest. The epizootic of 1919–20 was as extensive as in 1918–19. The disease 
then appeared among swine in the Midwest every year, leading to Shope’s 
isolation of the first influenza virus in 1930, A/swine/Iowa/30, three years before 
the isolation of the first human influenza virus, A/WS/33 by Smith, Andrewes, and 
Laidlaw. Classical swine viruses have continued to circulate not only in North 
American pigs but also in swine populations in Europe and Asia. 

During the fall and winter of 1918–19, severe influenza-like outbreaks were noted 
in swine not only in the United States but also in Europe and China. Since 1918 
there have been many examples of both H1N1 and H3N2 human influenza A virus 
strains’ becoming established in swine while swine influenza A virus strains have 
been isolated only sporadically from humans. The unusual severity of the 1918 
pandemic and the exceptionally high mortality it caused among young adults have 
stimulated great interest in the influenza virus strain responsible for the 1918 
outbreak. Since the first human and swine influenza A viruses were not isolated 
until the early 1930s, characterization of the 1918 virus strain has had previously 
to rely on indirect evidence. 

Analyses of antibody titers of 1918 influenza survivors from the late 1930s 
suggested correctly that the 1918 virus strain was an H1N1-subtype influenza A 
virus, closely related to what is now known as “classic swine” influenza virus (. 
The relationship to swine influenza is also reflected in the simultaneous influenza 
outbreaks in humans and pigs around the world. While historical accounts 
described above suggest that the virus spread from humans to pigs in the fall of 
1918, the relationship of these two species in the development of the 1918 
influenza has not been resolved. 

It is not known for certain what ‘’influenza A’’ subtype(s) circulated before the 
1918 pandemic. In a recent review of the existing archaeoserologic and 
epidemiologic data, Walter Dowdle concluded that an H3 subtype influenza A 
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virus strain circulated from the 1889–91 pandemic to 1918, when it was replaced 
by the novel H1N1 virus strain of the 1918 pandemic. 

It is reasonable to conclude that the 1918 virus strain must have contained a 
hemagglutinin gene encoding a novel subtype such that large portions of the 
population did not have protective immunity. In fact, epidemiological data on 
influenza prevalence by age in the population collected between 1900 and 1918 
provide good evidence for the emergence of an antigenically novel influenza virus 
in 1918. Jordan showed that from 1900 to 1917, the 5–15 age group accounted 
for 11 percent of total influenza cases in this series, while the >65 age group 
similarly accounted for 6 percent of influenza cases. In 1918 the 5-to-15-year-old 
group jumped to 25 percent of influenza cases, compatible with exposure to an 
antigenically novel virus strain. 

The >65 age group accounted for only 0.6 percent of the influenza cases in 1918. 
It is likely that this age group accounted for a significantly lower percentage of 
influenza cases because younger people were so susceptible to the novel virus 
strain (as seen in the 1957 pandemic; but it is also possible that this age group 
had pre-existing H1 antibodies. Further evidence for pre-existing H1 immunity can 
be derived from the age-adjusted mortality data in Those individuals >75 years 
had a lower influenza and pneumonia case mortality rate in 1918 than they had 
for the pre-pandemic period of 1911–17. 

When 1918 influenza case rates by age are superimposed on the familiar “W” 
shaped mortality curve a different perspective As shown, those <35 years of age 
in 1918 accounted for a disproportionately high influenza incidence by age. 
Interestingly, the 5–14 age group accounted for a large fraction of 1918 influenza 
cases but had an extremely low case mortality rate compared with other age 
groups (fig. 3). Why this age group had such a low case fatality rate cannot yet be 
fully explained. Conversely, why the 25–34 age group had such high influenza and 
pneumonia mortality rate in 1918 remains enigmatic, but it is one of the truly 
unique features of the 1918 influenza pandemic.
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Figure 3 

Influenza and pneumonia mortality by age (solid line), with influenza morbidity by 
age (dashed line) superimposed. Influenza and pneumonia mortality by age as 
in figure 2. 

The specific death rate per age group left ordinal axis. Influenza morbidity 
presented a ratio of incidence in persons of each group to incidence in persons of 
all ages (=100), right ordinal axis. The horizontal line at 100 (right ordinal axis) 
represents average influenza incidence in the total population (Taubenberger et 
al. 2001; adapted from Jordan 1927). 

One theory that may explain these data concerns the possibility that the virus had 
an intrinsically high virulence that was tempered only in those patients who had 
been born before 1889. It can be speculated that the virus circulating prior to 
1889 was an H1-like virus strain that provided partial protection against the 1918 
virus strain. 
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Thus, it seems clear that the H1N1 virus of the 1918 pandemic contained an 
antigenically novel hemagglutinin to which most humans and swine were 
susceptible in 1918. Given the severity of the pandemic, it is also reasonable to 
suggest that the other dominant surface protein, NA, would also have been 
replaced by antigenic shift before the start of the pandemic (Reid and 
Taubenberger 1999; Taubenberger et al. 2000). In fact, sequence and 
phylogenetic analyses suggest that the genes encoding these two surface proteins 
were derived from an avian-like influenza virus shortly before the start of the 
1918 pandemic, and that the precursor virus did not circulate widely in either 
humans or swine before 1918 (Fanning et al. 2002; Reid et al. 1999; Reid et al. 
2000; fig. 4). It is currently unclear what other influenza gene segments were 
novel in the 1918 pandemic virus in comparison with the previously circulating 
virus strain. It is possible that sequence and phylogenetic analyses of the gene 
segments of the 1918 virus may help elucidate this question. 

 
Figure 4 

Change in hemagglutinin (HA) and neuraminidase (NA) proteins over time (Reid et 
al. 1999; Reid et al. 2000; Taubenberger et al. 2000).  
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The number of amino acid changes from a hypothetical ancestor was plotted 
versus the date of viral isolation for viruses isolated from 1930 to 1993. Open 
circles, human HA; closed diamonds, human NA; closed circles, swine HA; open 
diamonds, swine NA. Regression lines were drawn and extrapolated to the x-
intercept and then the 1918 data points (closed square, 1918 HA; closed circle, 
1918 NA) were added to the graph (arrow). 

Sequence and functional analysis of the 
hemagglutinin and neuraminidase gene segments 

Frozen and fixed lung tissue from five fall-wave 1918 influenza victims has been 
used to examine directly the genetic structure of the 1918 influenza virus. Two of 
the cases analyzed were U.S. Army soldiers who died in September 1918, one in 
Camp Upton, New York, and the other in Fort Jackson, South Carolina. The 
available material consists of formalin-fixed, paraffin-embedded (FFPE) autopsy 
tissue, hematoxylin- and eosin-stained microscopic sections, and the clinical 
histories of these patients. A third sample was obtained from an Alaskan Inuit 
woman who had been interred in permafrost in Brevig Mission, Alaska, since her 
death from influenza in November 1918. The influenza virus sequences derived 
from these three cases have been called A/South Carolina/1/18 (H1N1), A/New 
York/1/18 (H1N1), and A/Brevig Mission/1/18 (H1N1), respectively. To date, all 
eight RNA segment sequences have been published. The HA sequences of two 
additional fixed autopsy cases of 1918 influenza victims from the Royal London 
Hospital were determined. The HA sequences from these five cases show >99 
percent sequence identity, but differ at amino acid residue 225 (see below). 

The sequence of the 1918 HA is most closely related to that of the 
A/swine/Iowa/30 virus. However, despite this similarity the sequence has many 
avian features. Of the 41 amino acids that have been shown to be targets of the 
immune system and subject to antigenic drift pressure in humans, 37 match the 
avian sequence consensus, suggesting that there was little immunologic pressure 
on the HA protein before the fall of 1918. Another mechanism by which influenza 
viruses evade the human immune system is the acquisition of glycosylation sites 
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to mask antigenic epitopes. The HAs from modern H1N1 viruses have up to five 
glycosylation sites in addition to the four found in all avian HAs. The HA of the 
1918 virus has only the four conserved avian sites. 

Influenza virus infection requires binding of the HA protein to sialic acid receptors 
on the host cell surface. The HA receptor-binding site consists of a subset of 
amino acids that are invariant in all avian HAs but vary in mammalian-adapted 
HAs. Human-adapted influenza viruses preferentially bind sialic acid receptors 
with α(2–6) linkages. Those viral strains adapted to birds preferentially bind α (2–
3) linked sugars. To shift from the proposed avian-adapted receptor-binding site 
configuration (with a preference for α(2–3) sialic acids) to that of swine H1s 
(which can bind both α(2–3) and α(2–6)) requires only one amino acid change, 
E190D. The HA sequences of all five 1918 cases have the E190D change. In fact, 
the critical amino acids in the receptor-binding site of two of the 1918 cases are 
identical with that of the A/swine/Iowa/30 HA. The other three 1918 cases have 
an additional change from the avian consensus, G225D. Since swine viruses with 
the same receptor site as A/swine/Iowa/30 bind both avian and mammalian-type 
receptors, A/New York/1/18 virus probably also had the capacity to bind both. 
The change at residue 190 may represent the minimal change necessary to allow 
an avian H1-subtype HA to bind mammalian-type receptors, a critical step in host 
adaptation. 

The crystal structure analysis of the 1918 HA suggests that the overall structure of 
the receptor-binding site is akin to that of an avian H5 HA in terms of its having a 
narrower pocket than that identified for the human H3 HA. This provides an 
additional clue for the avian derivation of the 1918 HA. The four antigenic sites 
that have been identified for another H1 HA, the A/PR/8/34 virus HA also appear 
to be the major antigenic determinants on the 1918 HA. The X-ray analyses 
suggest that these sites are exposed on the 1918 HA; thus, they could be readily 
recognized by the human immune system. 

The principal biological role of NA is the cleavage of the terminal sialic acid 
residues that are receptors for the virus’s HA protein. The active site of the 
enzyme consists of 15 invariant amino acids that are conserved in the 1918 NA. 
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The functional NA protein is configured as a homotetramer in which the active 
sites are found on a terminal knob carried on a thin stalk. Some early human virus 
strains have short (11–16 amino acids) deletions in the stalk region, as do many 
virus strains isolated from chickens. The 1918 NA has a full-length stalk and has 
only the glycosylation sites shared by avian N1 virus strains. Although the 
antigenic sites on human-adapted N1 neuraminidases have not been definitively 
mapped, it is possible to align the N1 sequences with N2 subtype NAs and 
examine the N2 antigenic sites for evidence of drift in N1. There are 22 amino 
acids on the N2 protein that may function in antigenic epitopes. The 1918 NA 
matches the avian consensus at 21 of these sites. This finding suggests that the 
1918 NA, like the 1918 HA, had not circulated long in humans before the 
pandemic and very possibly had an avian origin. 

Neither the 1918 HA nor the 1918 NA genes have obvious genetic features that 
can be related directly to virulence. Two known mutations that can dramatically 
affect the virulence of influenza virus strains have been described. For viral 
activation HA must be cleaved into two pieces, HA1 and HA2, by a host protease. 
Some avian H5 and H7 subtype viruses acquire a mutation that involves the 
addition of one or more basic amino acids to the cleavage site, allowing HA 
activation by ubiquitous proteases. Infection with such a pantropic virus strain 
can cause systemic disease in birds with high mortality. This mutation was not 
observed in the 1918 virus. 

The second mutation with a significant effect on virulence through pantropism 
has been identified in the NA gene of two mouse-adapted influenza virus strains, 
A/WSN/33 and A/NWS/33. Mutations at a single codon (N146R or N146Y, leading 
to the loss of a glycosylation site) appear, like the HA cleavage site mutation, to 
allow the virus to replicate in many tissues outside the respiratory tract. This 
mutation was also not observed in the NA of the 1918 virus. 

Therefore, neither surface protein-encoding gene has known mutations that 
would allow the 1918 virus to become pantropic. Since clinical and pathological 
findings in 1918 showed no evidence of replication outside the respiratory 
system, mutations allowing the 1918 virus to replicate systemically would not 
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have been expected. However, the relationship of other structural features of 
these proteins (aside from their presumed antigenic novelty) to virulence remains 
unknown. In their overall structural and functional characteristics, the 1918 HA 
and NA are avian-like, but they also have mammalian-adapted characteristics. 

Interestingly, recombinant influenza viruses containing the 1918 HA and NA and 
up to five additional genes derived from the 1918 virus (the other genes being 
derived from either the A/WSN/33 virus or a modern human H1N1 virus) were all 
highly virulent in mice. Furthermore, expression microarray analysis performed 
on whole lung tissue of mice infected with the 1918 HA/NA recombinant showed 
increased up regulation of genes involved in apoptosis, tissue injury, and oxidative 
damage. These findings were unusual because the viruses with the 1918 genes 
had not been adapted to mice. On the other hand replacement of only a single 
gene, the NS gene, in the A/WSN/33 virus background led to a dramatic decrease 
in the LD50 value for mice, suggesting that the lack of mouse adaptation by the 
interferon antagonist (coded for by the 1918 NS gene) is associated with a 
decrease in virulence. Again, the 1918 NS gene in the context of additional 1918 
genes (the HA, NA, NP, and M genes) appears to result in recombinant viruses 
with high virulence in mice (see above). One explanation is that the combination 
of the genes/proteins of the 1918 virus was “optimal,” and that this virus—
unfortunately for humans and pigs—was a “lucky” winner. As a consequence, 
viruses with many (or most) genes derived from the 1918 virus are highly 
pathogenic in different species because the 1918 genes possibly work 
synergistically in terms of virulence. The completion of the sequence of the entire 
genome of the 1918 virus  and the reconstruction and characterization of viruses 
with 1918 genes under appropriate biosafety conditions have shed more light on 
this hypothesis and should allow a definitive examination of this explanation. 

Antigenic analysis of recombinant viruses is possessing the 1918 HA and NA by 
hemagglutination inhibition tests using ferret and chicken antisera suggested a 
close relationship with the A/swine/Iowa/30 virus and H1N1 viruses isolated in 
the 1930s, further supporting data of Shope from the 1930s. 
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Interestingly, when mice were immunized with different H1N1 virus strains, 
challenge studies using the 1918-like viruses revealed partial protection by this 
treatment, suggesting that current vaccination strategies are adequate against a 
1918-like virus. In fact, the data may even allow us to suggest that the human 
population, having experienced a long period of exposure to H1N1 viruses, may 
be partially protected against a 1918-like virus. 

Since virulence (in the immunologically naïve person) has not yet been mapped to 
particular sequence motifs of the 1918 HA and NA genes, what can gene 
sequencing tell us about the origin of the 1918 virus? The best approach to 
analyzing the relationships among influenza viruses is phylogenetics, whereby 
hypothetical family trees are constructed. These family trees take available 
sequence data and use them to make assumptions about the ancestral 
relationships between current and historical influenza virus strain. Since influenza 
viruses possess eight discrete RNA segments that can move independently 
between viruses strains by the process of reassortment, these evolutionary 
studies must be performed independently for each gene segment.
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Phylogenetic tree of the influenza virus hemagglutinin gene segment. Amino acid 
changes in three lineages of the influenza virus hemagglutinin protein segment, 
HA1. The tree shows the numbers of unambiguous changes between these 
sequences, with branch lengths being proportional to number of changes. 
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A comparison of the complete 1918 HA (fig. 5) and NA genes with those of 
numerous human, swine, and avian sequences demonstrates the following. 
Phylogenetic analyses based upon HA nucleotide changes (whether total, 
synonymous, or nonsynonymous) or HA amino acid changes always place the 
1918 HA with the mammalian viruses, not with the avian viruses. In fact, both 
synonymous and nonsynonymous changes place the 1918 HA in the human clade. 
Phylogenetic analyses of total or synonymous NA nucleotide changes also place 
the 1918 NA sequence with the mammalian viruses, but analysis of 
nonsynonymous changes or amino acid changes places the 1918 NA with the 
avian viruses. Since the 1918 HA and NA have avian features and most analyses 
place HA and NA near the root of the mammalian clade (close to an ancestor of 
the avian genes), it is likely that both genes emerged from an avian-like influenza 
reservoir just prior to 1918. Clearly, by 1918 the virus had acquired enough 
mammalian-adaptive changes to function as a human pandemic virus and to form 
a stable lineage in swine. 

Sequence and functional analysis of the non-
structural gene segment 

The complete coding sequence of the 1918 non-structural (NS) segment was 
completed. The functions of the two proteins, NS1 and NS2 (NEP), encoded by 
overlapping reading frames of the NS segment are still being elucidated. The NS1 
protein has been shown to prevent type I interferon (IFN) production, by 
preventing activation of the latent transcription factors IRF-3 and NF-κB. One of 
the distinctive clinical characteristics of the 1918 influenza was its ability to 
produce rapid and extensive damage to both the upper and lower respiratory 
epithelium. Such a clinical course suggests a virus that replicated to a high titer 
and spread quickly from cell to cell. Thus, an NS1 protein that was especially 
effective at blocking the type I IFN system might have contributed to the 
exceptional virulence of the 1918 virus strain. To address this possibility, 
transfectant A/WSN/33 influenza viruses were constructed with the 1918 NS1 
gene or with the entire 1918 NS segment (coding for both NS1 and NS2 [NEP] 
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proteins; In both cases, viruses containing 1918 NS genes were attenuated in 
mice, compared with wild-type A/WSN/33 controls. The attenuation 
demonstrates that NS1 is critical for the virulence of A/WSN/33 in mice. On the 
other hand, transcriptional profiling (microarray analysis) of infected human lung 
epithelial cells showed that a virus with the 1918 NS1 gene was more effective at 
blocking the expression of IFN-regulated genes than the isogenic parental mouse-
adapted A/WSN/33 virus, suggesting that the 1918 NS1 contributes virulence 
characteristics in human cells but not murine ones. The 1918 NS1 protein varies 
from that of the WSN virus at 10 amino acid positions. The amino acid differences 
between the 1918 and A/WSN/33 NS segments may be important in the 
adaptation of the latter virus strain to mice, and likely account for the observed 
differences in virulence in these experiments. Recently, a single amino acid 
change (D92E) in the NS1 protein was associated with increased virulence of the 
1997 Hong Kong H5N1 viruses in a swine model. This amino acid change was not 
found in the 1918 NS1 protein. 

Sequence and functional analysis of the matrix gene 
segment 

The coding region of influenza A RNA segment 7 from the 1918 pandemic virus, 
consisting of the open reading frames of the two matrix genes, M1 and M2, has 
been sequenced. While this segment is highly conserved among influenza virus 
strains, the 1918 sequence does not match any previously sequenced influenza 
virus strains. The 1918 sequence matches the consensus over the M1 RNA-
binding domains and nuclear localization signal and the highly conserved 
transmembrane domain of M2. Amino acid changes that correlate with high yield 
and pathogenicity in animal models were not found in the 1918 virus strain. 

Influenza A virus RNA segment 7 encodes two proteins, the matrix proteins M1 
and M2. The M1 mRNA is colinear with the viral RNA, while the M2 mRNA is 
encoded by a spliced transcript. The proteins encoded by these mRNAs share 
their initial nine amino acids and also have a stretch of 14 amino acids in 
overlapping reading frames. The M1 protein is a highly conserved 252 amino acid 
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protein. It is the most abundant protein in the viral particle, lining the inner layer 
of the viral membrane and contacting the ribonucleoprotein core. M1 has been 
shown to have several functions including regulation of nuclear export of vRNPs, 
both permitting the transport of vRNP particles into the nucleus upon infection 
and preventing newly exported vRNP particles from re-entering the nucleus. The 
97 amino acid M2 protein is a homotetrameric integral membrane protein that 
exhibits ion channel activity and is the target of the drug amantadine. The ion 
channel activity of M2 is important both during virion uncoating and during viral 
budding. 

In the transmembrane region of the M2 protein, five amino acid sites have been 
identified that are involved in resistance to the antiviral drug amantadine: sites 
26, 27, 30, 31, and 34. The 1918 influenza M2 sequence is identical at these 
positions with that of the amantadine-sensitive influenza virus strains. Thus, it 
was predicted that the M2 protein of the 1918 influenza virus would be sensitive 
to amantadine. This was recently demonstrated experimentally. A recombinant 
virus possessing the 1918 matrix segment was inhibited effectively both in tissue 
culture and in vivo by the M2 ion-channel inhibitors amantadine and rimantadine. 

The phylogenetic analyses suggest that the 1918 matrix genes, while more avian-
like than those of other mammalian influenza viruses, were mammalian-adapted. 
For example, the extra-cellular domain of the M2 protein contains 4 amino acids 
that differ consistently between the avian and mammalian clades (M2 residues 
#14, 16, 18, and 20). The 1918 sequence matches the mammalian sequence at all 
four of these residues, suggesting that the matrix segment may have been 
circulating in human virus strains for at least several years before 1918. 

Sequence and functional analysis of the nucleoprotein 
gene segment 

The nucleoprotein gene (NP) of the 1918 pandemic influenza A virus has been 
amplified and sequenced from archival material. The NP gene is known to be 
involved in many aspects of viral function and to interact with host proteins, 
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thereby playing a role in host specificity. NP is highly conserved, with a maximum 
amino acid difference of 11 percent among virus strains, probably because it must 
bind to multiple proteins, both viral and cellular. Numerous studies suggest that 
NP is a major determinant of host specificity. The 1918 NP amino acid sequence 
differs at only 6 amino acids from avian consensus sequences, consistent with 
reassortment from an avian source shortly before 1918. However, the 1918 NP 
nucleotide sequence has more than 170 differences from avian consensus 
sequences, suggesting substantial evolutionary distance from known avian 
sequences. Both the 1918 NP gene and protein sequences fall within the 
mammalian clade upon phylogenetic analysis. 

Phylogenetic analyses of NP sequences from many virus strains result in trees 
with two main branches, one consisting of mammalian-adapted virus strains and 
one of avian-adapted virus strains. The NP gene segment was not replaced in the 
pandemics of 1957 and 1968, so it is likely that the sequences in the mammalian 
clade are descended from the 1918 NP segment. The mammalian branches, unlike 
the avian branch, show a slow but steady accumulation of changes over time. 
Extrapolation of the rate of change along the human branch back to a putative 
common ancestor suggests that this NP entered the mammalian lineage 
sometime after 1900. Separate analyses of synonymous and nonsynonymous 
substitutions also placed the 1918 virus NP gene in the mammalian clade. When 
synonymous substitutions were analyzed, the 1918 virus gene was placed within 
and near the root of swine viruses. When nonsynonymous viruses were analyzed, 
the 1918 virus gene was placed within and near the root of the human viruses. 

The evolutionary distance of the 1918 NP from avian and mammalian sequences 
was examined using several different parameters. There are at least three 
possibilities for the origin of the 1918 NP gene segment. First, it could have been 
retained from the previously circulating human virus, as was the case with the 
1957 and 1968 pandemic virus strains, whose NP segments are descendants of 
the 1918 NP. The large number of nucleotide changes from the avian consensus 
and the placement of the 1918 sequence in the mammalian clade are consistent 
with this hypothesis. NJ analyses of nonsynonymous nucleotide sequences or of 
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amino acid sequences place the 1918 sequence within and near the root of the 
human clade. 

The 1918 NP has only a few amino acid differences from most bird virus strains, 
but this consistent group of amino acid changes is shared by the 1918 NP and its 
subsequent mammalian descendants and is not found in any birds, resulting in 
the 1918 sequence’s being placed outside the avian clade. One or more of these 
amino acid substitutions may be important for adaptation of the protein to 
humans. However, the very small number of amino acid differences from the 
avian consensus argues for recent introduction from birds—eighty years after 
1918, the NP genes of human influenza virus strains have accumulated more than 
30 additional amino acid differences from the avian consensus (a rate of 2.3 
amino acid changes per year). Thus, it seems unlikely that the 1918 NP, with only 
6 amino acid differences from the avian consensus, could have been in humans 
for many years before 1918. This conclusion is supported by the regression 
analysis that suggests that the progenitor of the 1918 virus probably entered the 
human population around 1915. 

A second possible origin for the 1918 NP segment is direct reassortment from an 
avian virus. The small number of amino acid differences between 1918 and the 
avian consensus supports this hypothesis. While 1918 varies at many nucleotides 
from the nearest avian virus strain, avian virus strains are quite diverse at the 
nucleotide level. Synonymous/non-synonymous ratios between 1918 and avian 
virus strains are similar to the ratios between avian virus strains, opening the 
possibility that avian virus strains may exist that are more closely related to 1918. 
The great evolutionary distance between the 1918 sequence and the avian 
consensus suggests that no avian virus strain similar to those in the currently 
identified clades could have provided the 1918 virus strain with its NP segment. 

A final possibility is that the 1918 gene segment was acquired shortly before 1918 
from a source not currently represented in the database of influenza sequences. 
There may be a currently unknown influenza host that, while similar to currently 
characterized avian virus strains at the amino acid level, is quite different at the 
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nucleotide level. It is possible that such a host was the source of the 1918 NP 
segment 
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Future Work 

All eight RNA segments of the 1918 influenza virus have been sequenced and 
analyzed. Their characterization has shed light on the origin of the virus and 
strongly supports the hypothesis that the 1918 virus was the common ancestor of 
both subsequent human and swine H1N1 lineages. Sequence analysis of the 
genes to date offers no definitive clue as to the genotypic basis of the exceptional 
virulence of the 1918 virus strain. Thus, experiments testing models of virulence 
using reverse genetics approaches with 1918 influenza genes have begun. 

     It is hoped that in future work the 1918 pandemic virus strain can be placed in 
the context of influenza virus strains that preceded it and followed it. The direct 
precursor of the pandemic virus, the first or “spring” wave virus strain, lacked the 
exceptional virulence of the “fall” wave virus strain. Identification of an influenza 
RNA-positive case from the first wave would have tremendous value in 
deciphering the genetic basis for virulence, by allowing differences in the 
sequences to be highlighted. Identification of pre-1918 human influenza RNA 
samples would clarify which gene segments were novel in the 1918 virus. 

     In many respects, the 1918 influenza pandemic was similar to other influenza 
pandemics. In its epidemiology, disease course, and pathology, the pandemic 
generally was different in degree but not in kind from previous and subsequent 
pandemics. Furthermore, laboratory experiments using recombinant influenza 
viruses containing genes from the 1918 virus suggest that the 1918 and 1918-like 
viruses would be as sensitive to the FDA-approved anti-influenza drugs 
rimantadine and oseltamivir as other virus strains. 

     However, there are some characteristics of the pandemic that appear to be 
unique. Mortality was exceptionally high, ranging from five to twenty times higher 
than normal. Clinically and pathologically, the high mortality appears to be the 
result of a higher proportion of severe and complicated infections of the 
respiratory tract, not with systemic infection or involvement of organ systems 
outside the influenza virus’s normal targets. The mortality was concentrated in an 
unusually young age group. Finally, the waves of influenza activity followed on 
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each other unusually rapidly, resulting in three major outbreaks within a year’s 
time. Each of these unique characteristics may find its explanation in genetic 
features of the 1918 virus. The challenge will be in determining the links between 
the biological capabilities of the virus and the known history of the pandemic. 
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SOCIO-ECONOMIC IMPLICATIONS 
As the world fights with a global health emergency that is COVID-19, many are 
drawing parallels with a pandemic of another infectious disease. Influenza that 
took the world by storm just over 100 years ago. We should hope against hope 
that this one isn’t as bad, but the 1918 flu had tremendous long-term 
consequences – not least for the way countries deliver healthcare. Could COVID-
19 do the same? 

The 1918 flu pandemic claimed at around 50 million lives, or 2.5 percent of the 
global population, according to current estimates. It traveled over the world in 
three waves. A relatively mild wave in the early months of 1918 was followed by a 
far more lethal second wave that erupted in August. That receded towards the 
end of the year, only to be reprised in the early months of 1919 by a third and 
final wave that was intermediate in severity between the other two. The vast 
majority of the deaths occurred in the 13 weeks between mid-September and 
mid-December 1918. It was a veritable tidal wave of death, the worst since the 
Black Death of the 14th century and possibly in all of human history. 

Flu and COVID-19 are different diseases, but they have certain things in common. 
They are both respiratory diseases, spread on the breath and hands as well as, to 
some extent, via surfaces. Both are caused by viruses, and both are highly 
contagious. COVID-19 kills a considerably higher proportion of those it infects 
than seasonal flu, but it’s not yet clear how it measures up, in terms of lethality, 
to pandemic flu the kind that caused the 1918 disaster. Both are what are known 
as “crowd diseases”, spreading most easily when people are packed together at 
high densities in favelas, for example, or trenches. This is one reason historians 
agree that the 1918 pandemic hastened the end of the First World War since both 
sides lost so many troops to the disease in the final months of the conflict – a 
silver lining, of sorts. 

Crowd diseases exacerbate human inequities. Though everyone is susceptible, 
more or less, those who live in crowded and sub-standard accommodation are 
more susceptible than most. Malnutrition, overwork and underlying conditions 
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can compromise a person’s immune deficiencies. If on top of everything else, they 
don’t have access to good-quality healthcare, they become even more 
susceptible. Today as in 1918, these disadvantages often coincide, meaning that 
the poor, the working classes and those living in less developed countries tend to 
suffer worst in an epidemic. To illustrate that, an estimated 18 million Indians 
died during the 1918 flu – the highest death toll of any country, in absolute 
numbers, and the equivalent of the worldwide death toll of the First World War. 

In 1918, the explanation for these inequities was different. Eugenics was then a 
mainstream view, and privileged elites looked down on workers and the poor as 
inferior categories of human beings, who lacked the drive to achieve a better 
standard of living. If they sickened and died from typhus, cholera and other crowd 
diseases, the reasons were inherent to them, rather than to be found in their 
often abysmal living conditions. In the context of an epidemic, public health 
generally referred to a suite of measures designed to protect those elites from 
the contaminating influence of the diseased underclass. When bubonic plague 
broke out in India in 1896, for example, the British colonial authorities instigated a 
brutal public health campaign that involved disinfecting, fumigating and 
sometimes burning indigenous Indian homes to the ground. Initially, at least, they 
refused to believe that the disease was spread by rat fleas. If they had, they 
would have realized that a better strategy might have been to inspect imported 
merchandise rather than people and to reduce the rat populations in buildings 
rather than disinfect them. 

Healthcare was much more fragmented then, too. In industrialized countries, 
most doctors either worked for themselves or were funded by charities or 
religious institutions, and many people had no access to them at all. The virus was 
a relatively new concept in 1918, and when the flu arrived medics were almost 
helpless. They had no reliable diagnostic test, no effective vaccine, no antiviral 
drugs and no antibiotics which might have treated the bacterial complications of 
the flu that killed most of its victims, in the form of pneumonia. Public health 
measures especially social distancing measures such as quarantine that we’re 
employing again today could be effective, but they were often implemented too 
late because flu was not a reportable disease in 1918. This meant that doctors 
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weren’t obliged to report cases to the authorities, which in turn meant that those 
authorities failed to see the pandemic coming. 

The lesson that health authorities took away from the 1918 catastrophe was that 
it was no longer reasonable to blame individuals for catching an infectious disease 
nor to treat them in isolation. The 1920s saw many governments embracing the 
concept of socialized medicine – healthcare for all, free at the point of delivery. 
Russia was the first country to put in place a centralized public healthcare system, 
which it funded via a state-run insurance scheme, but Germany, France and the 
UK eventually followed suit. The U.S. took a different route, preferring employer-
based insurance schemes which began to proliferate from the 1930s on but all of 
these nations took steps to consolidate healthcare, and to expand access to it, in 
the post-flu years. 

Many countries also created or revamped health ministries in the 1920s. This was 
a direct result of the pandemic, during which public health leaders had been 
either left out of cabinet meetings entirely or reduced to pleading for funds and 
powers from other departments. Countries also recognized the need to 
coordinate public health at the international level, since clearly, contagious 
diseases didn’t respect borders. 1919 saw the opening, in Vienna, Austria, of an 
international bureau for fighting epidemics – a forerunner, along with the health 
branch of the short-lived League of Nations, of today’s World Health Organization 
(WHO). 

A hundred years on from the 1918 flu, the WHO is offering a global response to a 
global threat. But the WHO is underfunded by its member nations, many of which 
have ignored its recommendations – including the one not to close borders. 
COVID-19 has arrived at a time when European nations are debating whether 
their healthcare systems, now creaking under the strain of larger, aging 
populations, are still fit for purpose, and when the US is debating just how 
universal its system really is. 

Depending on how bad this new pandemic gets, it may force a rethink in both 
regions. In the U.S., for example, we have already seen heated discussion of 
the costs and availability of COVID-19 testing, which could help revive the 



P a g e  | 37 
 

 

proposals to make healthcare more affordable, that President Obama put forward 
in his 2010 healthcare reform plan. In Europe, meanwhile, the outbreak could re-
ignite a long-running debate over whether people should pay to use national 
health services (other than indirectly, through taxes or insurance schemes) – for 
example through a monthly membership fee. Whether the current outbreak 
generates real change remains to be seen, but one thing is certain: we are being 
reminded that pandemics are a social problem, not an individual one. 

Socio-economic impact of the spanish flu (China as a 
case study) in the 1918 pandemics 

When Spanish influenza was spreading over the globe, what was happening in 
China, far away from the USA and Europe? Certainly India and the Philippines 
were affected. Some historians believe that 20 000 000 people may have died in 
India alone. 

Little quantified material on mortality and morbidity is available for early-
twentieth century China. Very few records were found in the literature on the real 
situation in China during the time when Spanish influenza was sweeping across 
the world. Most of the records related to the epidemics and hygiene situation in 
China at that time were made by foreign missionaries and published in the English 
journal China Medical Journal, which was the first formal Western medicine 
journal in China edited by foreign experts, as well as in the Returns of Trade and 
Trade Reports of Chinese Maritime Customs.9, 10, 11, 12, 13, 14 According to the 
limited records at that time, China was affected and did not escape the effects of 
the epidemic.15, 16 

In the first phase of the 1918 pandemic in Canton (now called Guangzhou) in 
Guangdong Province adjacent to Hong Kong, Cadbury reported that most of the 
cases in the June outbreak were young people 11–20 years of age, with a male 
preponderance. Later in October of the same year most people infected were 
between 11 and 15 years of age. Mortality was relatively low, in great contrast to 
the situation in Europe and the USA, where all ages were apparently affected, 
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with most deaths occurring in young adults, particularly 15–34 year-olds.17, 18 In 
1927, Jordan wrote in his book that influenza did occur in early 1918 in China, but 
the outbreaks were minor, and did not spread widely. 

Dr A. Stanley who was employed by the Shanghai Health Bureau at that time, 
described in a private letter written on February 11, 1919 that, “At the end of 
May influenza started and lasted until June. In October to November the influenza 
reoccurred with more serious symptoms. Earlier, most of the patients had 
headache, extreme fatigue, sore throat and fever; these symptoms lasted 4 to 5 
days. Erythema was found on the necks and the patients were usually 
misdiagnosed as scarlet fever. But from September onwards the pattern of the 
illness was changed suddenly; the number of influenza patients was sharply 
increased, often with serious symptoms. Some patients were complicated 
with bronchitis, pneumonia, and even hemolysis. However the death toll still 
remained low”. This report published in the China Medical Journal (English) by the 
foreign medical practitioner was very close in detail to other relevant reports for 
the same event at that time except with respect to the death rate.4, 17, 18 

It may be true that in other areas where reporting was less clear, they could have 
suffered badly. 

Influenza mortality may have been severe in some places in China in 1918–19. 
During the pandemic, there were also influenza cases reported in rural areas of 
China, and the morbidity was apparently higher than for the urban 
cases. According to a report, in a small village of about 200 residents near a town, 
forty persons were killed within a month. In other villages around the town, 
funerals could be seen to take place nearly every day. In some villages more than 
half of the residents suffered from influenza and the death rate was as high as 
10%, and the supply of coffins became a problem. According to a report in the 
newspaper Tai Gong Boa, entitled “Autumn storm in Southern Yunnan”, which 
appeared on September 3, 1918, “although Gejiu city remained prosperous 
without any epidemic so far, a pandemic suddenly broke out in the last two 
months. Most residents fell sick. Those who were delayed in treatment or did not 
receive proper treatment became badly hit and thousands of patients died. This 
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epidemic was the worst for many decades”. At the same time the evidence was 
extremely strong that in many other places in China, including Hong Kong and 
Shanghai, influenza mortality in 1918–19 was relatively low compared with the 
USA and Britain (Table 1). An estimate of the crude death rate from influenza in 
Shanghai in 1918–19 was 1.3 per thousand, which was much lower compared 
with the average mortality rates among the infected in other parts of the world in 
1918 (2.5% or more). 

The local government of Chengde County in Hebei Province issued an 
announcement to the Rehe Police Office on October 23, 1918; the announcement 
said: “recently the county was troubled by epidemics which spread widely in a 
high speed … When a person became infected, the other family members soon 
became infected too. If no prompt actions were taken, the situation might be out 
of control.” The local government took a series of measures to control the 
pandemics, and instructions such as “houses should be sprayed with limewater or 
lime powder, and rhubarb and Atractylodes rhizome should be burned to 
disinfect the air” were given. For prevention, “villagers were advised to drink 
more soup prepared with powdered mung bean and rock sugar, several times a 
day.” For those who had been infected, “more than 5000 doses of herbal formula 
were distributed to the families.” 

According to the statistics available for the period between October 15, 1918 and 
November 15, 1922 in the areas governed by the Rehe Police Office (Table 2), the 
total number of male patients reached 3573, of which 3490 recovered and 67 
died. The recovery rate was 97.7% and mortality rate was 1.9%. The total number 
of female patients reached 2630, of which 2534 patients recovered and 84 died. 
The recovery rate for females was 96.3%, the death rate was 3.2%. Compare this 
with San Francisco in the USA, where 23 639 people were infected and 2122 died, 
giving a death rate as high as 8.98%. 

From the limited available records we are confident that the 1918 Spanish 
influenza did spread in China from the south (Shanghai, Guangzhou) to the north 
as far as Harbin, even to remote regions like Gejiu Yunnan Province. To 
investigate how widespread influenza was in China in 1918–19, 45 treaty ports of 
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China were reviewed as recorded in the Returns of Trade and Trade Reports for 
1918 and 1919. Among them, for seven ports – Changsha, Jiujiang, Hangkou, 
Fuzhou, Nanning, Lungchow and Tengyueh – no mention was made in the reports 
for either 1918 or 1919 nor was any other disease or health matter referred to. 
For another 12 ports – Dalian, Tianjin, Yochow, Wuhu, Zhenjiang, Ningbo, Santuao 
(Fujian), Shantou, Kowloon, Lappa, Pakhoi and Mengtsz – influenza was not 
referred to, but there was mention of some other disease or health matter. 

For the remaining 26 ports, influenza was reported in 1918 or 1919. These ports 
were situated in different parts of China, from the far northeast (Heilongjiang, 
Jilin and Liaoling) to Guangdong in the south, with influenza reported from every 
coastal province in between (Hebei, Shangdong, Jiangsu, Zhenjiang, and Fujian), 
as well as from some provinces further inland (Guangxi, Hubei, Sichuan and 
Yunnan).13, 14 However the severity of the epidemic in China was apparently not 
as serious as that in Europe, the USA, and India. 

Hong Kong was also affected by the global pandemic in March 1918 (Table 1), but 
the state of influenza was mild and the duration of disease was short. A Health 
Officer, Dr Hickling, wrote a private letter on January 29, 1919. In the letter he 
explained that, “influenza occurred in spring. It was mild and for most of the 
patients the symptoms lasted only a few days. However towards October, 
November and December, symptoms became more serious and often lasted 2 to 
3 weeks”. In March only one influenza patient died, but in October, 230 persons 
died of influenza. 

Influenza in Hong Kong, during that period, was still mild, compared with the 
situation in the USA and Europe. The influenza swept across the world in three 
major waves between 1918 and 1919. The first wave was in the spring of 1918; it 
attracted very little attention because pneumonic complications were few and 
deaths were even fewer. Then the second and third killer waves appeared and 
statisticians noticed that an unusually large proportion of the flu and pneumonia 
victims were young adults. Dr McKenuy believed that the first wave of influenza 
did not cause pneumonia, but in the second wave, more than 20% of the 
influenza cases were complicated with pneumonia. The typical symptoms when 
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influenza was complicated with pneumonia were chills, rapidly rising body 
temperature, and bloody sputum. A drop in temperature meant an improvement 
in condition. 

According to a report written by Stedeford during 1918 and 1919, in Wenzhou, 
10,000 people were affected by the epidemic in May 1918. The state of illness 
became worse in September 1918 and the number of patients sharply increased, 
although spread remained controlled. Subsequently, in schools 50–60% of 
students became infected but no death occurred. At the end of October, 
the influenza pandemic began to subside. The morbidity in Beijing at that time 
was also as high as 50%. 

On the whole, records for the influenza pandemic of 1918 in China are very 
sparse. This fact by itself may indicate that the impact of the 1918 pandemic on 
China was not as serious as in the USA and Europe. Records from Guangdong 
were plentiful. The records showed that influenza first occurred in schools, post 
offices and hospitals in June of that year. In October, influenza cases were also 
found in mental hospitals. Three weeks later, schools for the blind and theological 
seminaries were struck. The overall rate of spread of influenza in China appeared 
slow and the range of spread appeared limited. How much of this observation 
was due to the milder virulence of the virus, previous exposure to the virus giving 
a degree of immunity to the disease, or other factors like small population size or 
slow transportation, thus limiting the chance of cross infection, remains open to 
speculation. 

As an active port of China, Canton (Guangdong) accommodated many foreigners 
at that time, such as missionaries, doctors and businessmen. Apparently few 
foreigners in Canton suffered from influenza; none of them died of it. The 
influenza symptoms described in June were mild; apart from chills, temperature 
ranged between 39 and 40 °C. Other symptoms such as fever, headache, back 
pain, and leg pain were also observed and some cases had vomiting and fatigue. 
Only a few cases presented with symptoms of pneumonia and bronchitis. If the 
outbreak in China was just like the situation in Europe and the USA, the death rate 
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in China should have been higher because at that time the economic and 
healthcare situation in China was very poor. 

However the situation appeared different. According to a statistical report of a 
Guangdong hospital no person died of influenza in June and only four persons 
died in October 1918. The average mortality was 0.1%. Summarizing the data 
from Shanghai, Hong Kong and Guangdong, the overall mortality in China was still 
much lower than other countries and regions in the 1918 influenza pandemic. 

Outside China, the mortality of influenza was very high. Within only three months 
from September to November 1918, the influenza pandemic swept over Norway, 
Sweden, Canada, Spain, the UK, France, Germany, Senegal, Tanzania, Algeria, 
Zimbabwe, South Africa, India and Indonesia. In the Philippines, the morbidity 
was 49% and the death rate 2.3%. In the USA more than 675 000 people died of 
influenza.4, 7 In India, the number of dead persons were estimated to be more 
than 100 000.2, 8 During those years, modern medicine was undergoing its early 
phase of development, and a high mortality was expected in cases of viral 
infections affecting the lungs. How did patients in China manage to survive 
better? The above records indicate that influenza was widespread in China in 
1918 to 1919, but although severe in some parts, it was mild in many places 
compared with elsewhere in the world. One explanation is that the 1918–
19 influenza virus, or a closely related precursor, originated in China, so that many 
Chinese had had prior exposure and hence some immunity was obtained. 
However, after tracing all known outbreaks of respiratory disease in China, Jordan 
concluded that none of them “could be reasonably regarded as the true 
forerunner” of the pandemic. We think the likely explanation is that traditional 
Chinese medicine may have played an important role. 

Traditional Chinese medicine and epidemics 

In ancient China, over thousands of years, innumerable and valuable experiences 
have been recorded in the course of fighting epidemics. From 171 to 185 AD, 
there were several great pandemics in China. Thousands of people lost their lives. 
For this reason, Chinese medical practitioners in ancient China were already 
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concerned with epidemics, which were described as ‘exogenous febrile diseases’ 
(EFD). Many Chinese medicine practitioners devoted their whole lives to the study 
of methods of prevention and treatment of pandemics. Since the Han Dynasty 
(206 BC to AD 220) nearly every medical book has emphasized the importance of 
the study of epidemics. There must be around 250 texts written on epidemics 
from ancient China. 

Ancient healers in China recognized two characteristics of epidemics, viz. high 
infectiousness and uniform presentation. In Huangdi Neijing (Inner Canon of 
Huangdi), which was written two thousands years ago, the following is recorded: 
“when epidemics came, almost everyone would be infected and the symptoms 
were similar, whatever the ages”. Later, Xu Chen described in his book Shuowen 
Jiezi in 121 AD that, “so called epidemics mean everybody infected”. Some other 
healers observed that the spread of an epidemic was related to atmospheres and 
seasons. 

Recorded epidemics in ancient China were certainly plentiful. From Shi 
Ji (historical records) from 369 BC to the later stage of the Ming Dynasty (1368–
1644), a total of 238 epidemics were recorded, among which 95 were officially 
entered by government authorities. The descriptions for these great pandemics 
included phrases such as: “the dead persons were innumerable”, “for most family 
nearly every member was dead”, “even a whole village extinct”, “every family 
suffered from the pain of lost family members”. In the 1918 episode no report 
from China carried similar messages. 

Why was China spared from a more serious impact of the 1918 influenza 
pandemic? It is well known that China was an undeveloped and closed-door 
country at that time, and it is not likely that China's general population used 
Western medicine as the main means of disease treatment. Traditional Chinese 
medicine would have been the only form of treatment that the general public 
relied on. 

Each generation of medical specialists had tried their best to explore the reasons 
for and the prevention and treatment of the epidemics. Efficacious theories, 
therapeutic methods and herbal formulations were developed. Besides the herbal 
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preparation therapies, Chinese medical practitioners at the end of the Ming 
Dynasty and early Qing Dynasty (1644–1911), also developed preventive 
vaccination techniques for the prevention of smallpox.26, 27 Historical records 
suggest that ancient Chinese healers had recognized that there were other useful 
means for the prevention and treatment of epidemic diseases apart from herbal 
medicines. Although the treatment of epidemics affecting the respiratory tract 
was not attempted with methods other than herbal medicines, Chinese healers 
did attempt to give early and preventive treatment during an epidemic attack.23 

Further Discussion 

Influenza was widespread in China in 1918–19 as previously mentioned, but it was 
relatively mild and less lethal than elsewhere in the world, despite the generally 
poor levels of health at that time. Although some researchers in Western 
countries believe that many people in China had had some previous exposure to 
the virus and so had obtained some degree of immunity, we think this may be 
only one of the explanations; the other likely explanation is that traditional 
Chinese medicine (TCM) may have played an important role. 

According to the theory of traditional Chinese medicine, influenza is classified as 
Wen Bing (epidemic febrile disease) or Shanghan (febrile disease). Well-known 
examples of effective herbal formulations include mahuang xingren 
shigao decoction created by Zhang Zhong Jing (Han Dynasty), Sangyju Yin and Yin 
Qiao Sam (Wu Ju Tong, Qing Dynasty), and Yu Pin Feng San (Zhu Zheng Hen, Yuan 
Dynasty). As most of the ancient records are considered empirical experiences, 
large and well-designed randomized controlled trials (RCTs) on long-term major 
outcome should be performed. In fact many RCTs have been conducted in China 
to evaluate the effectiveness of traditional Chinese medicine with encouraging 
results, but the methodological quality needs to be improved. 

The use of Chinese medicine in anti-epidemic therapy has stood the test of time, 
is still trusted and maintains its popularity. Nevertheless in this modern era when 
all treatment medications need scientific proof of efficacy and explanations as to 
their mode of action, the herbal formulae need to be re-investigated. If they are 
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effective against early influenza, how do they work? Is it an antiviral mechanism, 
or an immuno-modulating mechanism to boost resistance? Since literature 
research on the impact of Spanish influenza does indicate that the Chinese people 
in China survived much better than people in the USA and Europe, and Chinese 
people during that period relied invariably on Chinese herbal medicine as the only 
source of treatment and prevention, we find ourselves encouraged to go further 
in our attempts to understand more about Chinese medicine and influenza. 

 
 
  



P a g e  | 46 
 

 

HEALTH IMPLICATIONS 
The 1918–1919 influenza pandemic killed more people than any other outbreak 
of the disease in human history. The lowest estimate of the death toll is 21 
million, while recent scholarship estimates from 50 to 100 million dead. The world 
population was then only 28% what is today, and most deaths occurred in a 
sixteen week period, from mid-September to mid-December of 1918. 

It has never been clear, however, where this pandemic began. Since influenza is 
an endemic disease, not simply an epidemic one, it is impossible to answer this 
question with absolute certainty. Nonetheless, in seven years of work on a history 
of the pandemic, this author conducted an extensive survey of contemporary 
medical and lay literature searching for epidemiological evidence – the only 
evidence available. That review suggests that the most likely site of origin was 
Haskell County, Kansas, an isolated and sparsely populated county in the 
southwest corner of the state, in January 1918. If this hypothesis is correct, it has 
public policy implications. 

But before presenting the evidence for Haskell County it is useful to review other 
hypotheses of the site of origin. Some medical historians and epidemiologists 
have theorized that the 1918 pandemic began in Asia, citing a lethal outbreak of 
the pulmonary disease in China as the forerunner of the pandemic. Others have 
speculated the virus was spread by Chinese or Vietnamese laborers either 
crossing the United States or working in France. 

More recently, British scientist J.S. Oxford has hypothesized that the 1918 
pandemic originated in a British Army post in France, where a disease British 
physicians called "purulent bronchitis" erupted in 1916. Autopsy reports of 
soldiers killed by this outbreak – today we would classify the cause of death as 
ARDS – bear a striking resemblance to those killed by influenza in 1918. 

But these alternative hypotheses have problems. After the 1918–1919 pandemic, 
many investigators searched for the source of the disease. The American Medical 
Association sponsored what is generally considered the best of several 



P a g e  | 47 
 

 

comprehensive international studies of the pandemic conducted by Dr. Edwin 
Jordan, editor of The Journal of Infectious Disease. He spent years reviewing 
evidence from all over the world; the AMA published his work in 1927. 

Since several influenza pandemics in preceding centuries were already well-
known and had come from the orient, Jordan first considered Asia as the source. 
But he found no evidence. Influenza did surface in early 1918 in China, but the 
outbreaks were minor, did not spread, and contemporary Chinese scientists, 
trained by Rockefeller Institute for Medical Research (now Rockefeller University) 
investigators, stated they believed these outbreaks were endemic disease 
unrelated to the pandemic. Jordan also looked at the lethal pulmonary disease 
cited by some historians as influenza, but this was diagnosed by contemporary 
scientists as pneumonic plague. By 1918 the plague bacillus could be easily and 
conclusively identified in the laboratory. So after tracing all known outbreaks of 
respiratory disease in China, Jordan concluded that none of them "could be 
reasonably regarded as the true forerunner" of the pandemic. 

Jordan also considered Oxford's theory that the "purulent bronchitis" in British 
Army camps in 1916 and 1917 was the source. He rejected it for several reasons. 
The disease had flared up, true, but had not spread rapidly or widely outside the 
affected bases; instead, it seemed to disappear. As we now know a mutation in an 
existing influenza virus can account for a virulent flare-up. In the summer of 2002, 
for example, an influenza epidemic erupted in parts of Madagascar with an high 
mortality and morbidity; in some towns, it sickened an outright majority – in one 
instance sixty-seven percent – of the population. But the virus causing this 
epidemic was an H3N2 virus that normally caused mild disease. In fact, the 
epidemic affected only thirteen of 111 health districts in Madagascar before 
fading away. Something similar may have happened in the British base. 

Jordan considered other possible origins of the pandemic in early 1918 in France 
and India. He concluded that it was highly unlikely that the pandemic began in any 
of them. That left the United States. Jordan looked at a series of spring outbreaks 
there. The evidence seemed far stronger. One could see influenza jumping from 
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Army camp to camp, then into cities, and traveling with troops to Europe. His 
conclusion: the United States was the site of origin. 

A later equally comprehensive, multi-volume British study of the pandemic 
agreed with Jordan. It too found no evidence for influenza's origin in the Orient, it 
too rejected the 1916 outbreak among British troops, and it too concluded, "The 
disease was probably carried from the United States to Europe." 

Australian Nobel laureate MacFarlane Burnet spent most of his scientific career 
working on influenza and studied the pandemic closely. He too concluded that the 
evidence was "strongly suggestive" that the disease started in the United States 
and spread with "the arrival of American troops in France." 

Before dismissing the conclusions of these contemporary investigators who lived 
through and studied the pandemic, one must remember how well many of them 
were. They were very good indeed. 

The Rockefeller Institute, whose investigators were intimately involved in the 
problem, alone included extraordinary people. By 1912 its head Simon Flexner – 
his brother wrote the "Flexner Report" that revolutionized American medical 
education – used the immune serum to bring the mortality rate for 
meningococcal meningitis down from over 80% to 18%; by contrast, in the 1990s 
at Massachusetts General Hospital, a study found a 25% mortality rate for 
bacterial meningitis. Peyton Rous won the Nobel Prize in 1966 for work he did at 
the institute in 1911; he was that far ahead of the scientific consensus. By 1918 
Oswald Avery and others at Rockefeller Institute had already produced both an 
effective curative serum and a vaccine for the most common pneumococcal 
pneumonia. At least partly because of the pandemic, Avery would spend the rest 
of his career studying pneumonia. That work led directly to his discovery of the 
"transforming principle" – his discovery that DNA carries the genetic code. 

The observations of investigators of this quality cannot be dismissed lightly. 
Jordan was of this quality. More evidence against Oxford's hypothesis comes from 
Dr. Jeffrey Taubenberger, well-known for his work extracting samples of the 1918 
virus from preserved tissue and sequencing its genome. He initially believed, 
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based on a statistical analysis of the rate of mutation of the virus that it existed 
for two or three years prior to the pandemic. But further work convinced him that 
the virus emerged only a few months prior to the pandemic (personal 
communication with the author from J Taubenberger, June 5th 2003). 

So if the contemporary observers were correct, if American troops carried the 
virus to Europe, wherein the United States did it begin? Both contemporary 
epidemiological studies and lay histories of the pandemic have identified the first 
known outbreak of epidemic influenza as occurring at Camp Funston, now Ft. 
Riley, in Kansas. But there was one place where a previously unknown – and 
remarkable – epidemic of influenza occurred. 

Haskell County, Kansas, lay three hundred miles to the west of Funston. There the 
smell of manure meant civilization. People raised grains, poultry, cattle, and hogs. 
Sod-houses was so common that even one of the county's few post offices was 
located in a dug-out sod home. In 1918 the population was just 1,720, spread 
over 578 square miles. But primitive and raw as life could be there, science had 
penetrated the county in the form of Dr. Loring Miner. 

Enamored of ancient Greece – he periodically reread the classics in Greek – he 
epitomized William Welch's comment that "the results [of medical education] 
were better than the system." His son was also a doctor, trained in fully scientific 
ways, serving in the Navy in Boston. 

In late January and early February 1918 Miner was suddenly faced with an 
epidemic of influenza, but influenza unlike any he had ever seen before. Soon 
dozens of his patients – the strongest, the healthiest, and the most robust people 
in the county – were being struck down as suddenly as if they had been shot. 
Then one patient progressed to pneumonia. Then another and they began to die. 
The local paper Santa Fe Monitor, apparently worried about hurting morale in 
wartime, initially said little about the deaths but on inside pages in February 
reported, "Mrs. Eva Van Alstine is sick with pneumonia. Her little son Roy is now 
able to get up... Ralph Lindeman is still quite sick... Goldie Wolgehagen is working 
at the Beeman store during her sister Eva's sickness... Homer Moody has been 
reported quite sick... Mertin, the young son of Ernest Elliot, is sick with 
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pneumonia... Pete Hesser's children are recovering nicely... Ralph McConnell has 
been quite sick this week (Santa Fe Monitor, February 14th, 1918)." 

The epidemic got worse. Then, as abruptly as it came, it disappeared. Men and 
women returned to work. Children returned to school. And the war regained its 
hold on people's thoughts. The disease did not, however, slip from Miner's 
thoughts. Influenza was neither a reportable disease, nor a disease that any state 
or federal public health agency tracked. Yet Miner considered this incarnation of 
the disease so dangerous that he warned national public health officials about 
it. Public Health Reports(now Morbidity and Mortality Weekly Report), a weekly 
journal produced by the U.S. Public Health Service to alert health officials to 
outbreaks of communicable diseases throughout the world, published his 
warning. In the first six months of 1918, this would be the only reference in that 
journal to influenza anywhere in the world. 

Historians and epidemiologists have previously ignored Haskell most likely 
because his report was not published until April and it referred to deaths on 
March 30, after influenza outbreaks elsewhere. In actuality, by then the county 
was free of influenza. Haskell County, Kansas, is the first recorded instance 
anywhere in the world of an outbreak of influenza so unusual that a physician 
warned public health officials. It remains the first recorded instance suggesting 
that a new virus was adapting, violently, to man. 

If the virus did not originate in Haskell, there is no good explanation for how it 
arrived there. There were no other known outbreaks anywhere in the United 
States from which someone could have carried the disease to Haskell, and no 
suggestions of influenza outbreaks in either newspapers or reflected in vital 
statistics anywhere else in the region. And unlike the 1916 outbreak in France, 
one can trace with perfect definiteness the route of the virus from Haskell to the 
outside world. 

All Army personnel from the county reported to Funston for training. Friends and 
family visited them at Funston. Soldiers came home on leave, and then returned 
to Funston. The Monitor reported in late February, "Most everybody over the 
country is having lagrippe or pneumonia (Santa Fe Monitor, February 21st, 1918)." 



P a g e  | 51 
 

 

It also noted, "Dean Nilson surprised his friends by arriving at home from Camp 
Funston on a five days furlough. Dean looks like soldier life agrees with him." He 
soon returned to the camp. Ernest Elliot left to visit his brother at Funston as his 
child fell ill. On February 28, John Bottom left for Funston. "We predict John will 
make an ideal soldier," said the paper (Santa Fe Monitor February 28th, 1918). 

These men, and probably others unnamed by the paper, were exposed to 
influenza and would have arrived in Funston between February 26 and March 2. 
On March 4 the first soldier at the camp reported ill with influenza at sick call. The 
camp held an average of 56,222 troops. Within three weeks more than eleven 
hundred others were sick enough to require hospitalization, and thousands more 
– the precise number was not recorded – needed treatment at infirmaries 
scattered around the base. 

Whether or not the Haskell virus did spread across the world, the timing of the 
Funston explosion strongly suggests that the influenza outbreak there did come 
from Haskell. Meanwhile Funston fed a constant stream of men to other 
American locations and to Europe, men whose business was killing. They would 
be more proficient at it than they knew. 

Soldiers moved uninterrupted between Funston and the outside world, especially 
to other Army bases and France. On March 18, Camps Forrest and Greenleaf in 
Georgia saw their first cases of influenza and by the end of April twenty-four of 
the thirty-six main Army camps suffered an influenza epidemic. Thirty of the fifty 
largest cities in the country also had an April spike in excess mortality from 
influenza and pneumonia. Although this spring wave was generally mild – the 
killing second wave struck in the fall – there were still some disturbing findings. A 
subsequent Army study said, "At this time the fulminating pneumonia, with wet 
hemorrhagic lungs, fatal in from 24 to 48 hours, was first observed." (Pathology 
reports suggest what we now call ARDS.) The first recorded autopsy in Chicago of 
an influenza victim was conducted in early April. The pathologist noted, "The 
lungs were full of hemorrhages." He found this unusual enough to ask the then-
editor of The Journal of Infectious Diseases "to look over it as a new disease". 
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By then, influenza was erupting in France, first at Brest, the single largest port of 
disembarkation for American troops. By then, as MacFarlane Burnet later said, "It 
is convenient to follow the story of influenza at this period mainly in regard to the 
army experiences in America and Europe." 

The fact that the 1918 pandemic likely began in the United States matters 
because it tells investigators where to look for a new virus. They must look 
everywhere. In recent years the World Health Organization and local public health 
authorities have intervened several times when new influenza viruses have 
infected man. These interventions have prevented the viruses from adapting to 
man and igniting a new pandemic. But only 83 countries in the world – less than 
half – participate in WHO's surveillance system. While some monitoring occurs 
even in those countries not formally affiliated with WHO's surveillance system, it 
is hardly adequate. If the virus did cross into man in a sparsely populated region 
of Kansas, and not in a densely populated region of Asia, then such an animal-to-
man cross-over can happen anywhere. And unless WHO gets more resources and 
political leaders move aggressively on the diplomatic front, then a new pandemic 
really is all too inevitable. 

Aspirin poisoning 

In a 2009 paper published in the journal Clinical Infectious Diseases, Karen Starko 
proposed that aspirin poisoning contributed substantially to the fatalities. She 
based this on the reported symptoms in those dying from the flu, as reported in 
the post mortem reports still available, and also the timing of the big "death 
spike" in October 1918. This occurred shortly after the Surgeon General of the 
U.S. Army and the Journal of the American Medical Association both 
recommended very large doses of 8 to 31 grams of aspirin per day as part of 
treatment. These levels will produce hyperventilation in 33% of patients, as well 
as lung edema in 3% of patients. 

Starko also notes that many early deaths showed "wet", sometimes hemorrhagic 
lungs, whereas late deaths showed bacterial pneumonia. She suggests that the 
wave of aspirin poisonings was due to a "perfect storm" of events: Bayer's patent 
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on aspirin expired, so many companies rushed in to make a profit and greatly 
increased the supply; this coincided with the Spanish flu; and the symptoms of 
aspirin poisoning were not known at the time. 

As an explanation for the universally high mortality rate, this hypothesis was 
questioned in a letter to the journal published in April 2010 by Andrew Noymer 
and Daisy Carreon of the University of California, Irvine, and Niall Johnson of the 
Australian Commission on Safety and Quality in Health Care. They questioned the 
universal applicability of the aspirin theory, given the high mortality rate in 
countries such as India, where there was little or no access to aspirin at the time, 
compared to the death rate in places where aspirin was plentiful. 

They concluded that "the salicylate [aspirin] poisoning hypothesis [was] difficult 
to sustain as the primary explanation for the unusual virulence of the 1918–1919 
influenza pandemic". In response, Starko said there was anecdotal evidence of 
aspirin use in India and argued that even if aspirin over-prescription had not 
contributed to the high Indian mortality rate, it could still have been a factor for 
high rates in areas where other exacerbating factors present in India played less 
of a role. 
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POLITICAL IMPLICATIONS 

The Spanish flu,” Laura Spinney tells us, “infected one in three people on earth, or 
500 million human beings. Between the first case recorded on 4 March 1918 and 
the last sometime in March 1920, it killed 50-100 million, or between 2.5 and 5 
per cent of the global population a range that reflects the uncertainty that still 
surrounds it. …It was the greatest tidal wave of death since the Black Death, 
perhaps in the whole of human history.” 

Yet when it was over, a kind of stunned silence fell on the survivors. People might 
talk about the carnage of the First World War and the resulting revolutions, but 
not about the much greater slaughter they had personally witnessed in their own 
homes and workplaces. My own grandparents, who had small children in 1918 
and ’19, never mentioned the flu pandemic.Part of that silence is thanks to the 
human tendency to pay more attention to some deaths than to others. The 3,000 
deaths in the 9/11 attack are trivial compared to the 64,000 drug-overdose 
deaths the U.S. suffered last year, or the 660,000 worldwide malaria deaths so far 
this year. The 9/11 deaths changed the world, while we shrug off far greater 
death tolls. 

But the silence after the pandemic was also like many soldiers’ PTSD: the 
survivors didn’t much want to talk about an experience that seemed to have 
neither cause nor remedy.Spinney, who is both a science writer and novelist, is far 
enough removed from the pandemic to gain perspective on it, and storyteller 
enough to condense a global disaster into a chain of vivid stories linked by lucid 
explanation. In the process, she evokes a world that seems both farther from us 
than a mere century, and also uncomfortably close.Nobody knew anything in 
1918. The germ theory of disease, a few decades old, was as controversial then as 
climate change is now. “Virus” was a medical buzzword for “something we can’t 
see in a microscope that must be causing this or that disease.” 

Even the word “influenza” was a hand-me-down from the Middle Ages, when the 
diagnosis for many ailments was the “influence” of the stars. The 19th century 
had seen many outbreaks of a respiratory disease called influenza, including the 
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“Russian flu” of 1890 that had killed a million people. Less fatal flu outbreaks 
occurred yearly, as they continue to do. 

So a wave of flu in the spring of 1918 didn’t stir much alarm though it killed more 
people and those of a younger age than usual,  especially in the armies still locked 
in trench warfare. So many soldiers fell ill that a major German offensive intended 
to knock France and Britain out of the war before the U.S. arrived failed. Even 
though French and British soldiers were sick as well, they had the advantage of 
defense. (The Americans, meanwhile, were dying aboard their troop ships en 
route to the front.) 

Most histories of the Spanish flu focus on events in Europe and the U.S., but 
Spinney’s scope is world-wide. Here is where her book distinguishes itself by 
detailed scrutiny of the response to the pandemic in places like Brazil, China and 
India. All were baffled by the disease and by its seeming randomness. In the gold 
mines of South Africa’s Rand district, for example, black miners lived under 
crowded, unsanitary conditions that encouraged pneumonia. They fell ill with the 
flu, but most recovered. A week later, the flu hit Kimberley’s diamond mines and 
the death rate was 35 times that of the gold miners. 

Culture played a crucial role. In Spain, a charismatic bishop in the city of Zamora 
drew crowds into the churches to offer prayers to St. Rocco, the patron saint of 
plague, making the spread of flu much easier. The authorities tried to forbid mass 
gatherings; the bishop said they were interfering in church affairs. Elsewhere, 
politics promoted the flu. In the Philippines, the Americans who’d occupied the 
islands 20 years before didn’t try to protect the local population except for a 
camp where Filipinos were training to join the U.S. war effort. Flu killed an 
estimated 80,000 Filipinos. 

But the flu also promoted politics. After the Russian Revolution and civil war, 
Lenin brought in the first modern public healthcare system (at least for urban 
Russians). He asked doctors to make epidemic and famine prevention their top 
priority because flu and famine had nearly wiped out the Russian working classes. 
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Before that, however, flu had influenced not only the war but also the peace 
conference that followed. Woodrow Wilson almost certainly contracted Spanish 
flu en route to the Paris peace conference in 1919, and like many other cases, he 
suffered cognitive harm. His illness may also have helped cause the stroke he 
suffered a few months later; it left him crippled and unable to persuade Congress 
and the Senate to back the League of Nations. 

In India, Mohandas Gandhi contracted flu. Already a leading figure in the struggle 
against British rule, Gandhi was temporarily unable to act as the epidemic 
aggravated a drought-related famine. But some of his followers began to build a 
grassroots organization to provide influenza relief laying the groundwork for 
future liberation campaigns. 

When Gandhi did recover, he was still too weak to control the response to a 
British bill that continued the rule of martial law in India after the end of the war. 
That bill, says Spinney, led to the Amritsar Massacre in April 1919, when brigadier 
general Reginald Dyer ordered his soldiers to fire into an unarmed crowd of 
protesters. Somewhere between 400 and 1,000 died. The slaughter was the 
beginning of the end of the British Raj. 

The silence of the artists 

If culture influenced influenza, influenza also influenced culture. Spinney explores 
the eerie silence about the pandemic in the work of 1920s writers. She argues 
that flu led to a general melancholy among artists, rather than works dramatizing 
its impact on individuals and communities. 

From this she makes an interesting further case: We remember wars and then 
gradually forget them, while we forget pandemics and then gradually remember 
them. So, 72 years after the end of the Second World War, we contend with neo-
Nazis while we also begin to sense what a shattering event the 1918-19 influenza 
pandemic really was. 

A century later, we are far better equipped to deal with the next flu pandemic but 
also more vulnerable to it. The 2009-10 “swine flu” pandemic travelled at the 
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speed of modern air travel; British schoolgirls brought it home from a holiday trip 
to Mexico. It killed over 200,000, a number too small to earn respect. In B.C., we 
had more than 1,000 cases and a mere 56 deaths and promptly forgot them all. 

The next influenza whether H5N1, H7N9, or some other strain could kill a greater 
magnitude. As Santayana famously observed, “Those who do not remember the 
past are condemned to repeat it.” If we can’t reconstruct our memories of the 
Spanish flu quickly enough, millions more will die in the next pandemic. 
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DEATH TOLL 

The death toll statistics 

In the past 150 years, the world has seen an unexpected improvement in the 
health sector. The visualization confirms that in many countries life 
expectancy, which measures the average age of death, doubled from around 40 
years to more than 80 years. This was not just an achievement across these 
countries; life expectancy has doubled all over the world. What also stands out is 
how abrupt and destructive negative health events can be. Most striking is the 
enormous, sudden decline of life expectancy in 1918, caused by a deadly 
influenza pandemic that became known as the ‘Spanish flu’. 

To make sense of the fact life expectancy really declined so abruptly, one has to 
understand what it measures. Period life expectancy, which is the precise name 
for this measure, only looks at the mortality pattern in one particular year and 
then captures this snapshot of population health as the average age of death of a 
hypothetical cohort of people for which that year’s mortality pattern would 
remain constant throughout their entire lifetimes. Period life expectancy is a 
measure of the total population’s health in one year. While peak mortality was 
reached in the year 1918 the pandemic did not end until two years later in late 
1920. 

The estimated global death count of the flu today 

To have a context for the severity of influenza pandemics it might be helpful to 
know the death count of a normal flu season. Current studies estimate the annual 
number of deaths from influenza to be around 400,000 deaths per year. Paget et 
al (2019) suggested an average value of 389,000 with an uncertainty range 
294,000 from 518,000. 

This means that in recent years the flu was responsible for the death of around 
0.0052% of the world population – one person out of 18,750. Even in comparison 
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to the low estimate for the death count of the Spanish flu (20 million) this 
pandemic, more than 100 years ago, caused a death rate that was 182 -times 
higher than today’s baseline. 

 
The graph above represents the chat of Spanish flu mortality rate in belligerent 
and neutral countries. 

Deadly second wave 

The second wave of the 1918 pandemic was more deadly than the first. The first 
wave had resembled typical flu epidemics; those most at risk were the sick and 
elderly, while younger, healthier people recovered easily. By August, when the 
second wave began in France, Sierra Leone, and the United States, the virus had 
mutated to a deadlier form. October 1918 was the month with the highest fatality 
rate of the whole pandemic. 

This increased severity has been attributed to the circumstances of the First 
World War. In civilian life, natural selection favors a mild strain. Those who get 
very ill stay home and those mildly ill continue with their lives, preferentially 



P a g e  | 60 
 

 

spreading the mild strain. In the trenches, natural selection was reversed. Soldiers 
with a mild strain stayed where they were, while the severely ill were sent on 
crowded trains to crowded field hospitals, spreading the deadlier virus. The 
second wave began, and the flu quickly spread around the world again. 
Consequently, during modern pandemics, health officials pay attention when the 
virus reaches places with social upheaval (looking for deadlier strains of the virus). 

The fact that most of those who recovered from first-wave infections had 
become immune showed that it must have been the same strain of flu. This was 
most dramatically illustrated in Copenhagen, which escaped with a combined 
mortality rate of just 0.29% (0.02% in the first wave and 0.27% in the second 
wave) because of exposure to the less-lethal first wave. For the rest of the 
population, the second wave was far more deadly; the most vulnerable people 
were those like the soldiers in the trenches – adults who were young and fit. 

Even in areas where mortality was low, so many adults were incapacitated that 
much of everyday life was hampered. Some communities closed all stores or 
required customers to leave orders outside. There were reports that healthcare 
workers could not tend the sick nor the gravediggers bury the dead because they 
too were ill. Mass graves were dug by steam shovel and bodies buried without 
coffins in many places. 

Several Pacific island territories were hit particularly hard. The pandemic reached 
them from New Zealand, which was too slow to implement measures to prevent 
ships, such as the SS Talune, carrying the flu from leaving its ports. From New 
Zealand, the flu reached Tonga (killing 8% of the population), Nauru (16%), 
and Fiji (5%, 9,000 people). Worst affected was Western Samoa, formerly German 
Samoa, which had been occupied by New Zealand in 1914. 90% of the population 
was infected; 30% of adult men, 22% of adult women, and 10% of children died. 
By contrast, Governor John Martin Poyer prevented the flu from reaching 
neighboring American Samoa by imposing a blockade. The disease spread fastest 
through the higher social classes among the indigenous peoples, because of the 
custom of gathering oral tradition from chiefs on their deathbeds; many 
community elders were infected through this process. 
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In New Zealand, 8,573 deaths were attributed to the 1918 pandemic influenza, 
resulting in a total population fatality rate of 0.7%. Māori was 8 to 10 times as 
likely to die as Pakeha, because of their relative poverty, more crowded housing, 
rural population and lesser immunity to disease. In Ireland, the Spanish flu 
accounted for 10% of the total deaths in 1918 

Less-affected areas 

China may have experienced a relatively mild flu season in 1918 compared to 
other areas of the world. However, there was no centralized collection of health 
statistics in the country at the time, and some reports from its interior suggest 
that mortality rates from influenza were perhaps higher in at least a few locations 
in China in 1918. However, at the very least, there is little evidence that China as a 
whole was seriously affected by the flu compared to other countries in the world. 

Although medical records from China's interior are lacking, there was extensive 
medical data recorded in Chinese port-cities, such as then British-controlled Hong 
Kong, Canton, Peking, Harbin, and Shanghai. This data was collected by 
the Chinese Maritime Customs Service, which was largely staffed by non-Chinese 
foreigners, such as the British, French, and other European colonial officials in 
China. As a whole, accurate data from China's port cities show astonishingly low 
mortality rates compared to other cities in Asia. For example, the British 
authorities in Hong Kong and Canton reported a mortality rate from influenza at a 
rate of 0.25% and 0.32%, much lower than the reported mortality rate of other 
cities in Asia, such as Calcutta or Bombay, where influenza was much more 
devastating. Similarly, in the city of Shanghai – which had a population of over 2 
million in 1918 – there were only 266 recorded deaths from influenza among the 
Chinese population in 1918. If extrapolated from the extensive data recorded 
from Chinese cities, the suggested mortality rate from influenza in China as a 
whole in 1918 was likely lower than 1% – much lower than the world average 
(which was around 3–5%). In contrast, Japan and Taiwan had reported a mortality 
rate from influenza around 0.45% and 0.69% respectively, higher than the 
mortality rate collected from data in Chinese port cities, such as Hong Kong 
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(0.25%), Canton (0.32%), and Shanghai. In Japan, 257,363 deaths were attributed 
to influenza by July 1919, giving an estimated 0.4% mortality rate, much lower 
than nearly all other Asian countries for which data are available. The Japanese 
government severely restricted sea travel to and from the home islands when the 
pandemic struck. 

In the Pacific, American Samoa and the French colony of New Caledonia also 
succeeded in preventing even a single death from influenza through 
effective quarantines. In Australia, nearly 12,000 perished. By the end of the 
pandemic, the isolated island of Marajó, in Brazil's Amazon River Delta had not 
reported an outbreak. Saint Helena also reported no deaths. The death toll 
in Russia has been estimated at 450,000, though the epidemiologists who 
suggested this number called it a "shot in the dark". If it is correct, Russia lost 
roughly 0.4% of its population, meaning it suffered the lowest influenza-related 
mortality in Europe. Another study considers this number unlikely, given that the 
country was in the grip of a civil war, and the infrastructure of daily life had 
broken down; the study suggests that Russia's death toll was closer to 2%, or 2.7 
million people. 

Long-term effects 

A 2006 study in the Journal of Political Economy found that "cohorts in 
utero during the pandemic displayed reduced educational attainment, increased 
rates of physical disability, lower income, lower socioeconomic status, and 
higher transfer payments received compared with other birth cohorts." A 2018 
study found that the pandemic reduced educational attainment in populations. 
The flu has been linked to the outbreak of encephalitis lethargica in the 1920s. 

How many people died from the Spanish flu and other influenza pandemics? 

Several research teams have worked on the difficult problem of reconstructing 
the global health impact of the pandemic on the world. There is now a lot of 
variability in these estimates and while the academic discussions continue the 
range of estimates gives us a keen understanding of the severity of the event. 
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The visualization here shows the estimates available from the different research 
publication discussed in the following. 

Patterson and Pyle (1991) estimated that between 24.7 and 39.3 million died due 
to the pandemic.6 

The widely cited study by Johnson and Mueller (2002) suggests a much higher 
estimate of 50 million global deaths. But the authors still suggested that this could 
be an underestimation and that the true death toll was as high as 100 million 
people. 

The most recent study by Spreeuwenberg et al. (2018) suggested that the initial 
values are way higher than the true estimated death toll that they concluded to 
be 17.4 million deaths. 

Global death rate 

How do these estimates compare with the size of the world population at the 
time? How large was the share of the people who died in the pandemic? 

Estimates suggest that the world population in 1918 was 1.8 billion. 

Based on these statistics, the low estimate of 17.4 million deaths by 
Spreeuwenberg et al. (2018) suggests that the Spanish flu killed almost 1% 
(0.95%) of the world population as of that time. 

If we rely on the estimate of around 50 million deaths published by Johnson and 
Mueller, it implies that the Spanish flu killed around 2.7% of the world population. 
And if it was in fact higher – 100 million as these authors suggest – then the global 
death rate would have been a whopping 5.4%. 

The world population was growing by around just 13 million every year in this 
period which suggests that the period of the Spanish flu was likely the last time in 
history when the world population was in decline. 

Other large influenza pandemics 
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The Spanish flu pandemic was the largest, but not the only large recent influenza 
pandemic.  Two decades before the Spanish flu the Russian flu pandemic (1889-
1894) is believed to have killed 1 million people. 

Estimates for the death toll of the “Asian Flu” (1957-1958) vary between 1.5 and 4 
million. Gatherer (2009) published an estimate of 1.5 million, while Michaelis et 
al. (2009) published an estimate of 2–4 million. According to a WHO publication, 
the “Hong Kong Flu” (1968-1969) killed between 1 and 4 million people. Michaelis 
et al. (2009) published a lower estimate of 1–2 million. 

The Russian Flu pandemic of 1977-78 was caused by the same H1N1 virus that 
caused the Spanish flu. According to Michaelis et al. (2009), around 700,000 died 
worldwide. What became clear from this overview are two things: influenza 
pandemics are not rare, but the Spanish flu of 1918 was by a distance the most 
devastating influenza pandemic in recorded history. 

 

The impact of the Spanish flu pandemic on different age groups 

This last visualization here shows the life expectancy in England and Wales by age. 
The red line shows the life expectancy for a newborn, with the rainbow-colored 
lines above showing how long a person could expect to live once they had 
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reached that given, older, age. The light green line, for example, represents the 
life expectancy for children who had reached age 10. 

It shows that life expectancy increased at all ages, which means that the often-
heard assertion that life expectancy ‘only’ increased because child mortality 
declined, is not true. This long-term rise of life expectancy at all ages is the focus 
of this accompanying text. 

With respect to the impact of the Spanish flu, it is striking that the visualization 
shows that the pandemic had little impact on older people. While the life 
expectancy at birth and at young ages declined by more than ten years, the life 
expectancy of 60- and 70-years of age saw no change. This is at odds with what 
we would expect: older populations tend to be most vulnerable to influenza 
outbreaks and respiratory infections. If we look at mortality for both lower 
respiration infection (pneumonia) and upper respiratory infections today, death 
tolls are highest for those who are 70 years and older. 

One reason why this pandemic was so devastating was that young 
people accounted for a large share of the population. 

Why older people were so resilient to the 1918 pandemic? The research literature 
suggests that this was the case because older people had lived through an earlier 
flu outbreak. The already discussed Russian flu pandemic of 1889–1890, which 
gave those who lived through it some immunity for the later outbreak of the 
Spanish flu. 

The earlier 1889-90 pandemic might have given the older population some 
immunity, but was a destructive event in itself. According to Smith 132,000, 
people died in England, Wales, and Ireland alone. 
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END OF THE PANDEMIC 
After the lethal second wave struck in late 1918, new cases dropped abruptly – 
almost to nothing after the peak in the second wave. In Philadelphia, for example, 
4,597 people died in the week ending 16 October, but by 11 November, influenza 
had almost disappeared from the city. One explanation for the rapid decline in 
the lethality of the disease is that doctors became more effective in the 
prevention and treatment of pneumonia that developed after the victims had 
contracted the virus. However, John Barry stated in his 2004 book The Great 
Influenza: The Epic Story of the Deadliest Plague In History that researchers have 
found no evidence to support this position. Some fatal cases did continue into 
March 1919, killing one player in the 1919 Stanley Cup Finals. 

Another theory holds that the 1918 virus mutated extremely rapidly to a less 
lethal strain. This is a common occurrence with influenza viruses: there is a 
tendency for pathogenic viruses to become less lethal with time, as the hosts of 
more dangerous strains tend to die out (see also "Deadly Second Wave", above). 

How the Spanish flu differs from the Coronavirus 
outbreak in 2020 

Writing in early March 2020 it is an obvious question to ask how the ongoing 
outbreak of COVID-19 compares. When comparing COVID-19 with the Spanish flu, 
there are a number of important differences that should be considered. They are 
not the same disease and the viruses causing these diseases are very different. 
The virus that causes COVID-19 is a coronavirus, not an influenza virus that caused 
the Spanish flu and the other influenza pandemics listed above. 

The age-specific mortality seems to be very different. As we’ve seen above, the 
Spanish flu in 1918 was especially dangerous to infants and younger people. The 
new coronavirus that causes COVID-19 appears to be most lethal to the elderly, 
based on early evidence in China. We’ve also seen above that during the Spanish 
flu many countries tried to suppress any information about the influenza 
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outbreak. Today the sharing of data, research, and news is certainly not perfect, 
but very different and much more open than in the past. 

But it is true that the world today is much better connected. In 1918 it was 
railroads and steamships that connected the world. Today planes can carry 
people and viruses to many corners of the world in a very short time. 

Differences in health systems and infrastructure also matter. The Spanish flu hit 
the world in the days before antibiotics were invented; and many deaths, perhaps 
most, were not caused by the influenza virus itself, but by 
secondary bacterial infections. Morens et al (2008) found that during the Spanish 
flu “the majority of deaths … likely resulted directly from secondary bacterial 
pneumonia caused by common upper respiratory–tract bacteria.”21 

And not just health systems were different, but also the health and living 
conditions of the global population. 1918 hit a world population of which a very 
large share was extremely poor large shares of the population were 
undernourished, in most parts of the world the populations lived in very poor 
health and overcrowding, poor sanitation, and low hygiene standards were 
common. Additionally the populations in many parts of the world were weakened 
by a global war. Public resources were small and many countries had just spent 
large shares of their resources on the war. 

While most of the world is healthier and richer now, the concern today too is that 
it is the poorest people that are going to be hit hardest by the COVID-19 outbreak. 
These differences suggest that one should be cautious in drawing lessons from 
the outbreak a century ago. 

But the Spanish flu reminds us just how devastating the impact of an epidemic 
can be, even in countries that had already been successful in improving 
population health. A new type of pathogen can cause terrible devastation and 
lead to the death of millions. For this reason, the Spanish flu has been cited as a 
warning and as a motivation to prepare well for large pandemic outbreaks, which 
are considered likely by many researchers. 


