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Introduction

As the authors of these two volumes put the finishing touches on their texts, the 
world is in the throes of a major pandemic caused by the COVID-19 (corona virus 
disease of 2019) virus. We are experiencing and learning firsthand not only the 
uncertainty, fear, and panic caused by a biological natural disaster but also the full 
range of political, social, economic, and cultural effects that the worldwide pan-
demic has unleashed. At this point, as a society we know more about viruses, how 
to avoid them, defeat them, and remedy their effects than any previous generation 
of human beings. Yet our collective responses are rooted in past practices: quaran-
tine, isolation, shutting in, disinfection, travel restrictions, national cordons sani-
taire, even the wearing of face masks reminiscent of photos from the Spanish flu 
pandemic of 1918–1919. We are awaiting the development of a vaccine, the regu-
larization of testing, and definitive answers regarding matters such as the trans-
missibility of the pathogens and whether immunity is conferred by an initial 
infection. As in the early years of the HIV/AIDS crisis, we note that certain groups 
are undeniably susceptible to the disease, while being warned that no one is truly 
safe, everyone is at risk of death. Even the initial outbreak of the disease remains 
shrouded in mystery at this point. That its source was Chinese is generally 
accepted (except perhaps by the Chinese), but whether its source was nature or a 
laboratory remains unsettled. And whether the Chinese, and even the World 
Health Organization, have acted in good faith in sharing narrative information 
and reporting epidemiological data continues to be a matter of debate by experts 
and pundits alike. The event is very far from being concluded, and the issues and 
effects that surround it are even further from being understood, let alone digested 
and reflected upon. In short, while it is quite historical—many claim unprece-
dented—it is far from being history. And these two volumes are works of histori-
cal synthesis and analysis, of history. Reporters, journalists, policy-makers, 
pundits, editorialists, social media mavens, and biomedical, political, and eco-
nomic experts are informing the public and shaping our understanding and opin-
ions today and providing the raw materials for the future historians of the 
COVID-19 pandemic.

An introduction to a historical reference work such as this usually has to make 
an argument for its value to readers, teachers, and researchers. Some notions of 
the relevance of the subject matter to contemporary society are paraded as evi-
dence of this. In our case, the previous decade’s experiences with influenza, Ebola, 
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tuberculosis, MERS, HIV/AIDS, malaria, measles, and a long list of other cur-
rently active infectious diseases easily make the case for relevance. But greater 
even than these in its range of global societal effects is the 800-pound gorilla of 
COVID-19. What these volumes provide is what the study of history always 
affords, a grounded perspective on the human condition present as well as past. 
The subject of human disease and its societal contexts through history are also of 
great interest in their own right. We need not be a fan of the Roman playwright 
Terence to agree that “as a human, I think nothing human is alien to me.” Disease, 
not unlike war, love, wrath, spiritual yearning, and curiosity, is certainly a peren-
nial characteristic of the human condition. One might venture to say, even a mat-
ter of life and death.

The choices and organization of Volume 1 were left to Dr. Byrne and are shaped 
by our modern understanding of the intersections of disease and society. In design-
ing a reference work, he was guided by considerations of what a student needs to 
know for understanding how these intersections work. Its first section unpacks the 
biological, medical, and epidemiological aspects of disease and ways in which 
historical societies have understood and fought against disease. Chapters 1 and 2 
provide a basic microbiological framework of infectious disease pathology. Chap-
ter 3 discusses some fundamentals of epidemiology, shifting from what happens 
inside the human body to what happens among bodies and within communities. 
Chapters 4 and 5 trace the human understanding of and attempts to combat the 
threats of disease, both before and after development and acceptance of germ the-
ory. Chapter 6 focuses on the past two decades, laying out both new and emerging 
diseases, and some of the societal factors that have been accelerating or exacerbat-
ing the presence or appearance of infectious disease. The second section presents 
eight aspects of human culture and society and the historical ways that each 
impacted and/or was impacted by epidemic disease. These were chosen with an 
eye on variety, as well as historical importance, as were the topics that fill out each 
chapter. The volume’s index is the best way to approach any specific historical 
episode or disease, and most episodes discussed in any given chapter are ampli-
fied in the chapters in Volume 2.

Volume 2, authored by Dr. Hays, presents 52 historical episodes of epidemics 
or pandemics from Classical Athens to the present. Each chapter is organized 
around several topics. In the “Where and When” section one finds the temporal 
and geographic scope of the episode under consideration. “Significance” section 
steps back from the narrative to place it in a larger historical and historiographical 
context: why it was and is important as an event. “Background” section sets the 
stage for the event, laying out the various biological and social factors that shaped 
the episode. “How It Was Understood at the Time” section presents the state of 
knowledge of the contemporaries who experienced and sought to control the dis-
ease, information crucial for the reader to understand how and why people reacted 
the ways they did. “Responses” section outlines these reactions. Finally, a short 
section on “Unresolved Historical Issues” considers questions that continue to 
inspire historians to pursue the event as a topic of scholarly inquiry. Because of 
their complexity and scope, some chapters do not follow this pattern, but approach 
their subjects in ways that are best suited to them.
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Each chapter in both Volumes 1 and 2 is followed by up-to-date suggested 
readings and sources lists. These include both classics and cutting-edge treat-
ments of each topic. At the end of Volume 2, the reader will find a select bibliog-
raphy of works of a more general nature on the topic of historical epidemics and 
disease. Most of these are in English and readily available. A glossary of useful 
technical terms is also located in Volume 2 as well as a detailed index.





PART 1

The Fundamentals





1

A Look Inside: Pathogens and the  
Human Body

Human diseases have many causes. Some are genetic in origin, while some are 
related to lifestyle or environmental factors such as deficient diets or toxins in the 
air or water. Infectious, contagious, or epidemic diseases are generally caused by 
microorganisms (microbes) that invade the body, reproduce, inflict damage or 
even death, and are passed along to other humans. These microbes are called 
pathogens, literally “origins of illness.” The most prominent of these are types of 
bacteria, viruses, protists, fungi, and prions. The body has a formidable array of 
defenses against these invaders, beginning with the skin and the mucus mem-
branes that shield several of its orifices such as the nose, mouth, and vagina. 
Through the course of evolution, pathogens have acquired ways of getting around 
these and into the body. Once in, some settle in the circulatory system, while oth-
ers find homes in the body’s lymphatic, gastrointestinal, nervous, or pulmonary 
systems. Inside or from these pathways, pathogens often lodge in major organs, 
such as the liver, heart, or lungs. Here they cause damage that can result in a range 
of effects from mildly annoying symptoms to organ shutdown and death. Some-
times this is related to the pathogens’ reproduction within the body: what begins 
as a minor invasion ends up in a mass of microbes that may spread further to other 
regions of the body and overwhelm its defenses. The infection becomes a case of 
disease.

Infectious pathogens are also able to be transmitted to other humans, which 
begins the cycle all over again. These may be contained in fluids that are sneezed, 
coughed, bled, vomited, urinated, or spat out, or exchanged during sex. They may 
be deposited outside the body through defecation. “Contagion” is related to the 
word “contact,” suggesting that pathogens that land harmlessly on the body’s skin 
may be introduced into the body by one’s touching an orifice or a break in the 
skin. They may be picked up by insects or other animals (e.g., mosquitos or ticks) 
that penetrate the skin while feeding on a human host, acquire the pathogen from 
the bloodstream, and pass it on to the next person providing a meal. When any of 
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these processes is repeated many times, spreading the pathogens through a human 
population, the result can become a localized outbreak, a more widespread epi-
demic, or a global pandemic of the disease caused by the pathogen.

But humans have defenses within the body as well as on its surface. These are 
both naturally occurring and introduced into the body as medicines and vaccines. 
Just as evolution has provided pathogens with many means to find entry into 
human bodies, so human bodies have developed a wide range of means to contain, 
kill, or expel pathogens. These roam through the lymphatic and circulatory sys-
tems, constituting the body’s natural immune system. When working at peak effi-
ciency, it can neutralize many types of pathogens before they can reproduce and 
spread. The immune system works best against pathogens with which it is famil-
iar, either from previous experience or genetic coding. Vaccines are an induced 
aid that harmlessly introduces a pathogen—sometimes dead and at other times 
attenuated (very weak)—that acquaints the immune system and prepares it to 
defeat invasive pathogens should an infection occur. Antibiotics are microbes that 
are introduced into the body when an infection has occurred. These cells kill cer-
tain pathogens, helping the body resist their effects. Unfortunately, through natu-
ral selection all too many pathogens have developed resistance to specific 
antibiotics, and these are the microbes that reproduce and pass this resistance 
along. The relationship of pathogens and human bodies is complex and dynamic, 
an ongoing struggle of adaptation and counteradaptation. When the pathogens 
win, the result is disease, and when the victory is widespread, the result is an epi-
demic or even a pandemic.

THE TYPES OF PATHOGENS THAT CAUSE  
INFECTIOUS DISEASE

Microbiologists have estimated that there exist around one trillion species of 
microbes, among which are 5,000 viruses and 300,000 bacteria. Most microbes 
are tiny by comparison with the body’s own cells. All told, a body consists of 
about 30 trillion human cells and 30–50 trillion microbes. Most microbes are 
either beneficial to the human body (e.g., aiding digestion) or neutral in their 
effects. Some 1,400 known microbes are pathogenic to humans, though this num-
ber is likely to increase. Some pathogens are benign or even necessary when situ-
ated where they belong but create serious problems when they are not. E. coli is 
such a bacterium: necessary in the intestine but potentially deadly outside. Most 
pathogens arrive from outside. Commonly these are bacteria and viruses, though 
others include protists, fungi, and prions. Some flat and round worms, though not 
microorganisms, are also considered pathogens.

Bacteria

The bacterium is probably the most diverse and numerous life form on earth. It 
is also the oldest: bacteria have been on the earth for perhaps some 3.5 billion 
years. They were viewed and identified in several of their basic shapes with the 
help of early microscopes by Antony van Leeuwenhoek in the late 1600s. More 



 A Look Inside: Pathogens and the Human Body 5

powerful nineteenth-century instruments allowed clearer and more detailed 
descriptions. The connection of these microorganisms to human disease, though 
long speculated about by proponents of the “germ theory of disease,” was con-
firmed through the experiments of French chemist and microbiologist Louis Pas-
teur and his German rival biologist Robert Koch. In the mid-1870s, Pasteur and 
Koch independently determined that specific bacteria caused the anthrax disease 
in animals and humans. Pasteur went on to work with cholera and rabies, develop-
ing a vaccine for the latter, while in 1894 his student Alexandre Yersin isolated the 
bacterium that caused bubonic and other forms of plague. Koch’s efforts were 
turned to tuberculosis, a major scourge of the time, and cholera, the causes of 
which he also proved to be bacteria. His students included Shibasaburo Kitasato, 
who identified the plague bacterium independently of Yersin and helped develop 
the antitoxin against tetanus; Emil von Behring, discoverer of diphtheria anti-
toxin; and Gerhard Hansen, who discovered the bacterium that causes Hansen’s 
disease (leprosy). Important innovations included stringent laboratory protocols, 
the use of dye stains to make organisms more visible (1884), and the stable petri 
dish with agar-agar medium in the place of a broth-filled flask (1887) in which to 
culture or grow specimens of microbes. By the early 1900s, scientists were uncov-
ering the causes of and some treatments for many bacterial diseases, though much 
work lay ahead.

Bacteria are single-cell microorganisms that live freely—not relying upon one 
another—in their environment. They have no true, organized nucleus, which dif-
ferentiates them from many other microbes. Each is defined by a solid cell wall 
that consists of proteins and carbohydrates and is resistant to penetration. Bacteria 
come in many shapes, with most known falling into one of three categories: spher-
ical cocci, larger and smaller rod-shaped bacilli, and helical or spiral spirilla. 
Some species have external structures like oars or a tail that allow propulsion 
through their environments, while others are nonmotile, lacking such ability. 
These require the environment to move them from one position to another, often 
relying on the circulatory or lymphatic system for movement in humans.

Most known bacteria types reproduce by fission, or asexual splitting, about 
once every 20 minutes. Assuming that all offspring survive to reproduce, after 
four hours 4,095 have been produced. Bacteria have chromosomal DNA that is 
encoded with all the genes necessary for the cloning of the next generation. Since 
this process is highly accurate, there is little opportunity for mutation, certainly 
far less than among viruses. Nonetheless, given the enormous number of replica-
tions in a given population of bacteria, mutations can and do occur. Other genes, 
however, are located inside bacteria in separate structures called plasmids. These 
are easily acquired and can pass easily to other bacteria by simple contact. Studies 
show that much of this material is concerned with aiding the survival of the bacte-
rium under certain specific circumstances, such as a new environment or new 
threats within a given environment. If changes, or mutations, occur, these are 
transmitted as well. If the change or changes are detrimental, then the organism 
will not survive to pass the change along. If beneficial to the organism’s survival, 
then these changes will be repeatedly reproduced or passed along. This process of 
natural selection explains how bacteria species become resistant or immune to 
manufactured means of killing them such as antibiotics.
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It also explains, or partially explains, increases or decreases in a species’ viru-
lence. This is the degree to which a pathogen is able to produce a serious illness in 
an otherwise healthy person. If a pathogen can survive and reproduce in a body 
while producing mild symptoms and other effects (low virulence), it has the 
advantage of its host’s survival and a low likelihood of his or her medicating to 
destroy the pathogen. High virulence that causes severe reactions or even death in 
the host may result from the pathogen’s ability to reproduce so quickly as to over-
whelm the body’s unreinforced defenses. It may also be a factor of the pathogen’s 
ability to resist and cause great harm not only to the body’s immune system but 
also to the surrounding tissue. Seriously injuring or even killing a host, however, 
may not be the pathogen’s best strategy for its own survival. Less virulent strains 
of the pathogen may thrive by letting the host survive.

Bacteria can live in an unbelievably wide range of environments, from volca-
nos to ocean trenches. A given type of bacteria, however, has a preferred envi-
ronment to which it has adapted. Ranges of preferred levels of temperature, 
nutrients, humidity, oxygen presence, and acidity may be wide or narrow. The 
human body’s exposed skin, lungs, bloodstream, and stomach present very dif-
ferent environments and invite different types of pathogens or helpful bacteria. 
The ability of pathogenic bacteria to pass from one host to another depends in 
part on their ability to survive outside of the preferred host environment. This 
differs greatly among species. Some are able to morph into hard-shelled spores 
that lie dormant, others can thrive in varying host environments, still others can 
live for periods exposed on inorganic surfaces such as cell phones or doorknobs. 
About half of all bacteria that are human pathogens began as animal pathogens, 
jumping to humans as hosts and making the necessary adaptations at some point 
in their evolution.

Viruses

About 80% of viruses pathogenic to humans first plagued animals. These 
microbes are far smaller than bacteria, by about 500 times, and were only theo-
rized before their discovery. In the early twentieth century, researchers began 
using extraordinarily fine porcelain filters to separate out the tiny bacteria in 
media, but even with the bacteria filtered out media still contained some patho-
genic material. Yet this material could not be cultured in petri dishes, and its 
nature remained a mystery. The invention of the electron microscope in 1938 
exposed the new microbe dubbed the virus (Latin for poison), a name previously 
generic like “germ.”

A virus is essentially a small piece of genetic material encased within a protein 
shell called a capsid. Known viruses have between 400 and 900 genes. By com-
parison, free bacteria have 1,500–7,500 and humans some 30,000 genes. Most 
capsids are icosahedral (20-sided), others are elongated or rod-shaped helixes, and 
enveloped viruses have capsids that are surrounded by a flexible membrane that 
allows the exterior of the microbe to change shape. Far less common are so-called 
complex viruses that lack a capsid, whose genetic material is loosely contained by 
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an enclosing membrane. Viruses are nonmotile, and many scientists deny that 
they are even life forms, since they are utterly dependent on other, living cells, 
without which they cannot reproduce. This is why they cannot be cultured in an 
agar-coated petri dish.

Lacking any metabolic equipment, a virus must engage with a living host cell 
in order to acquire energy and to reproduce. In most cases this means entering the 
preferred host cell. From the surface of the capsid project proteins shaped like 
hooks or spikes that connect the virus to the human cell or bacterium. They then 
act like keys that open chemical doors into the targeted cell’s interior. These pro-
teins differ among types of virus and match up only with specific types of target 
cells. Once inside the cell, the virus releases its genetic material, and the host 
cell’s reproductive machinery is hijacked to serve the invader’s needs. Soon cap-
sids and strips of genetic material are being produced, perhaps as many as 1,000 
copies in a given cell. The process continues until the cell dies and disgorges its 
load of viruses into the environment. If the cell reproduces by fission, or splitting, 
new factories are produced by this division, and the process continues.

Retroviruses include those that cause influenza (flu), measles, yellow fever, and 
AIDS. Each virus has no DNA but only two copies of RNA as genetic material. 
Presence of an enzyme called reverse scriptase allows the RNA to convert into 
double-stranded DNA for reproduction. A second enzyme then introduces the 
viral DNA into the host cell’s DNA sequence, so the cell is now producing both its 
own and the invader’s material. When the cell divides, each of the daughter cells 
receives half of this altered DNA, and the new cells survive and continue to pro-
duce viral material.

Ebola is a filovirus, a type first recognized in 1967. It, and related filoviruses 
such as those that cause Marburg and other hemorrhagic fevers, contains single-
stranded RNA and is enclosed in a baggy envelope or membrane. The shape is 
narrow and filament-like, may be curved into a 6 or U or O, or elongated with 
short branches. Although it is clear that filoviruses have natural reservoirs or habi-
tats in animals—Ebolavirus tends to reside in fruit bats—these pathogens retain 
much of their mystery.

Flaviviruses are named for the Latin word for the color yellow and indeed 
include those that cause yellow fever. Other human diseases caused by flavivi-
ruses are Dengue fever, Japanese B encephalitis, West Nile fever, and Zika. The 
75 known species tend to be spherical or icosahedral in shape, contain single-
stranded RNA, and are enveloped.

A fourth type of virus is the corona, or crown, virus. The protein spikes pro-
jecting from the capsid’s surface give the type its name. Discovered only in the 
mid-1960s, this family of viruses is responsible for Severe Acute Respiratory Syn-
drome (SARS, identified in 2003) and Middle East Respiratory Syndrome (MERS, 
identified in 2012). In late 2019, the previously unidentified virus known as SARS 
coronavirus 2, which causes the disease labeled coronavirus disease or COVID-19, 
burst out of China in a worldwide pandemic that is unabated as of this writing 
(mid-2020).

Other types of pathogenic virus include the influenza virus types that bring on 
the flu. These are in a family of RNA-containing Orthomyxoviridae viruses that 
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were first viewed by electron microscope in 1943. There are four genera of influ-
enza viruses, labeled A, B, C, and D. Only A, B, and C affect humans, and only A 
can cause major epidemics or pandemics. Subtypes of influenza A virus are 
named for the combinations of hemagglutinin (H) and neuraminidase (N) anti-
gens that each subtype contains: from H1 to H18 and from N1 to N11. Thus, the 
Spanish flu that devastated the globe in 1918–1919 was a subtype H1N1. Antigens 
are the “spikes” that project from the virus surface. Hemagglutinin antigens are 
lollypop-shaped and help the virus break into host cells; neuraminidase antigens 
help the virus break out after reproduction, generally destroying the host cell. 
These markers also work against the virus by making it clear to the human 
immune system that the viruses are intruders and informing it how to counteract 
them. This is the quality that allows vaccines to identify and target the flu viruses. 
It is also why annual vaccines have to match the H and N profiles of the most 
threatening virus subtypes, or be largely worthless.

Protists

This is a category of microbes whose members share little in common beyond 
being single-celled (usually), eukaryotic (having an organized nucleus), and not 
fitting into another category such as plants or animals, or even bacteria or fungi. 
Protists also prefer damp or aquatic environments and include the multiple-celled 

Model of an RNA virus known as a coronavirus, which causes such diseases as 
COVID-19, SARS, and MERS. The characteristic club-shaped spikes—proteins called 
peplomers—are the means by which the infective form of the virus attaches itself to 
human host cells. (Centers for Disease Control and Prevention)
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kelp. The subcategory of protist named protozoa contains the most common 
human pathogens of this category: Plasmodia and Trypanosoma. The first is 
responsible for causing malaria, while the Trypanosoma diseases include Chagas 
disease and trypanosomiasis or African sleeping sickness.

Of 100 species of Plasmodium, those that cause malaria in humans are vivax, 
ovale, malariae, and, the most lethal, falciparum. The first three are the oldest 
types of Plasmodium and have had long contact with the human species. As a 
result, their impacts on the body are relatively mild. In part, this is because they 
only invest specific types of human red blood cells during reproduction. Plasmo-
dium falciparum is both more recent and deadlier. It makes no distinction among 
red blood cells and can rapidly wreak havoc in a human. If it is not reduced or 
eliminated by the natural or reinforced immune system, it is likely to kill its host. 
P. falciparum thus requires a fairly large and dense human population to survive 
and reproduce.

Each begins its human cycle as a motile sporozoite injected into a person’s 
bloodstream by a female Anopheles mosquito; males do not feed on human blood. 
In the mosquito’s gut, and only here, the sporozoite is formed by the sexual mating 
of two gametocytes. Once “born,” the sporozoite moves to the mosquito’s salivary 
gland, from which it is injected when she feeds on a person. In the human blood-
stream it travels to the liver. Here the sporozoite asexually produces from 10,000 
to 30,000 merozoites, each of which takes five to six days to mature. Once mature, 
these enter red blood cells where they also reproduce asexually, creating from 
eight to two dozen new merozoites. Most of these then begin the cycle again in the 
liver. Some, however, become male and female gametocytes and enter the blood-
stream. From here a female Anopheles mosquito may pull a pair into her gut dur-
ing feeding, and the whole cycle can begin again.

T. brucei trypanosomes are protozoa that cause sleeping sickness or trypano-
somiasis. They have life cycles that are similar to but simpler than those of plas-
modia. Instead of mosquitos, glossina (tsetse) flies carry the protozoa in their 
mid-guts following a blood meal from a carrier human host. Here they mature 
and multiply over a period of 18–35 days, eventually migrating to the fly’s sali-
vary glands to be inserted into a new host. Inside the human body the motile 
pathogens make their way to lymph glands and eventually the central nervous 
system. The two main strains of T. brucei, gambiense and rhodesiense, produce 
different reactions in the host. Gambiense carriers can remain largely non-
symptomatic for years, while those with rhodesiense suffer acute symptoms 
immediately and for months. Discovered in Brazil in 1909, Trypanosoma cruzi 
cause the disease known as American sleeping sickness or Chagas disease. 
Instead of inserting the protozoa, the carrier flies feed on sleeping people and 
defecate infected feces that is scratched into the skin by the unsuspecting vic-
tim. These immature trypanosomes reproduce by fission and mature within the 
human body, transforming first into a stage that operates outside of human cells, 
then into ones that invade and operate within. Mature T. cruzi can only repro-
duce within host cells. The non-reproducing protozoa that remain in the blood-
stream are ingested by flies with blood meals and the process begins anew as 
transformation takes place in the mid-gut prior to defecation.
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Fungi

Fungi are eukaryotic organisms that take many different forms and occur 
throughout the environment. They include molds, mushrooms, and yeasts, and 
derive nutrients from decayed organic matter, preferring damp to dry conditions. 
About 300 are pathogenic, though most medical conditions they cause have mild 
effects and are limited to the skin. Some, however, can enter the body and seri-
ously affect it, especially if they find their way into the bloodstream or lungs. For 
example, certain yeasts in the bloodstream and black molds in the lungs can prove 
deadly. Both can release toxins into the body and cause illness. Because fungi are 
so common, a person with a normal immune response is usually able to neutralize 
the effects. If a person’s immune system is weakened by poor nutrition, sickness, 
or an immunocompromising condition such as AIDS, then the effects can be 
serious.

Cryptococcal meningitis is an inflamed state of the meninges, the membrane 
enveloping the spinal cord and brain. Cryptococcus is a commonly occurring soil 
fungus that appears to enter the body through inhalation, traveling to the nervous 
system though the bloodstream. It is most commonly a concern for people affected 
by HIV-AIDS. Candida auris is a yeast increasingly found in hospital or other 
health care environments. First identified in 2009, Candida is considered a serious 
emerging health threat to patients. It usually contaminates surfaces from which it 
is passed to the human body. Candida can enter through the respiratory system, 
ear, incisions, wounds, burns, or the urinary tract, and causes a range of infections 
after entering the bloodstream. Health care professionals are especially concerned, 
since the fungus can be multidrug-resistant and thus very difficult to treat 
effectively.

Prions

Rather than life forms, prions are oddly shaped versions of proteins that exist 
within the body. They have no genetic material and do not reproduce but manage 
to influence related but normal proteins to acquire their odd and pathogenic form. 
Being transmissible, prions can be passed by one person to another. Inside the 
body they seem to travel along the projections on nerve cells known as neurites, 
which allow the nerve cells to communicate with one another. By accumulating 
into a small mass, they can directly affect the brain, causing it to degenerate rap-
idly into a soft and porous, or spongy, condition. Known from 1982, these tiny bits 
are responsible for causing two spongiform encephalitic diseases labeled popu-
larly Jakob-Creutzfeldt disease (CJD) and mad cow disease. Since the body does 
not recognize prions as invaders, it does not react against them. As of this writing 
there are no means of treating, and CJD is nearly always fatal.

Worms

Pathogenic worms, or helminths, are not microbes but animals that invade the 
human body. There are many varieties of worms; helminth is not a particular type 
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of worm, but a label for any parasitic worms. These generally take up residence 
inside the digestive system. Here they feed on what should be nutrients for the 
human. Hijacking a body’s nutrients in regions where food is relatively scarce can 
have serious consequences, weakening the host body and making it susceptible to 
other diseases. Depending on the type of worm and where it attaches itself in the 
body, its next generation consists of eggs that are eliminated from the human body 
and into soil, where they emerge as larvae. In regions with minimal sanitation, 
these larvae enter a new host’s body orally through contaminated water, or in 
some cases through breaks in the skin. Inside the body the worm avoids being 
expelled by tightly binding to the surface and protecting itself with an outer coat-
ing. A given worm may live for years in a person’s intestine and grow to several 
feet in length. In the case of Guinea worm disease (dracunculiasis), the mature 
female of about a meter in length moves out of the intestine through soft tissue to 
a position just beneath the victim’s skin. When ready, she breaks the skin to escape 
and lay her larvae in the environment.

Schistosomes are helminths, also called blood flukes, that reside inside a per-
son’s circulatory system. They occupy capillaries in or near the bladder, leeching 
nutrients from the blood. Their eggs exit through urine and proceed through sev-
eral stages including residence inside of specific snail types before becoming 
infective for other human hosts. Schistosomiasis is the disease caused by these 
parasites and affects hundreds of millions of people around the world.

THE HUMAN BODY FIGHTS BACK: THE IMMUNE SYSTEM, 
RESISTANCE, AND IMMUNITY

A healthy human body is able to avoid the serious effects of most invading 
pathogens. This ability is called resistance or immunity and is due in large part to 
the efforts of the immune system. The body’s natural defenses may be over-
whelmed, outsmarted, or simply ineffective at an early point, but rebound after 
adjusting to the nature of the invaders. This explains why people get sick from 
some pathogens but fully recover rather quickly. Some pathogens, such as the 
virus for measles, are remembered by the immune system after defeating the virus 
the first time. When the body encounters it again, the immune system immedi-
ately recognizes it and launches the appropriate response. Thus, a case of such a 
disease confers long-term or even lifetime immunity from future cases. Some 
human populations live for long periods in the presence of specific pathogens, as 
do certain Africans with the virus for yellow fever and strains of Plasmodia- 
causing malaria. Members of such populations may develop naturally acquired 
immunity through genetic inheritance.

Antibodies are cells that roam about in the body’s fluids and mucosa, and seek 
to bind to the surface of any cell type they do not recognize. The antibody may 
then harm the invader’s ability to reproduce itself or damage other cells, inhibit a 
pathogen’s ability to create toxins that may poison body cells, neutralize such tox-
ins, or identify pathogens and aid the ability of other cells to isolate and eliminate 
the threat. Antibodies are produced in the body by B lymphocyte blood cells in 
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bone marrow, as part of the lymphatic system. The main active defenses of the 
body are known as T lymphocyte cells, killer cells, and macrophages. T lympho-
cytes are particular white blood cells, the T indicating their generation in the thy-
mus organ of the lymphatic system. The cell’s surface contains T receptors that 
identify the antigens of pathogens such as viruses. “Memory” T cells serve to file 
away the distinct properties of encountered but unknown cells for identification as 
invaders. Some T cells are “helpers” that mark the invaders or infected human 
cells for action by other cells, while “killer T cells” directly interact with and 
destroy infected body cells and whatever has invaded them. “Killer cells,” or nat-
ural killer cells, are cells of the lymphatic system that are also generated in the 
marrow or thymus, or the lymph nodes. These act similarly to the killer T cells, 
though are slower to respond and have alternate physical properties that give them 
a different range of abilities to target and destroy infected cells.

Macrophages were first discovered in 1884, the name derived from “big eater” 
in Greek. These white blood cells isolate invading pathogens and other foreign 
matter in the bloodstream by enveloping and digesting them, a process called 
phagocytosis. They come in many varieties, and are found all over the body in 
every kind of tissue. They also work with T cells by chemically signaling the pres-
ence of foreign cells. The action of macrophages is in large part responsible for the 
inflammation and fever that can accompany many illnesses. When stimulated, 
macrophages, and other white blood cells, create and release a protein, cytokine, 
that is responsible for signaling other macrophages and T cells to gather against an 
invader. For unclear reasons, this signaling can go wild and a “cytokine storm” 
results. Far too many responding cells gather, and keep gathering, and these can 
block normal body functions and cause inflammation. This is a serious problem if 
occurring in the lungs. Cytokine storms apparently occurred often during the 
1918 flu pandemic, resulting in many cases of cyanosis (the skin turning blue from 
lack of oxygen) and death. The victim’s lungs filled with a soup of blood, cell 
debris, macrophages, body fluids, and chemical toxins. This clogged or damaged 
alveoli and capillaries, which inhibited the transfer of oxygen from the lungs to 
the bloodstream. Ironically, people with the strongest immune systems, such as 
men of military age, were the most likely to suffer and die from this version of 
H1N1 influenza.

Enhancing the Immune System

Modern medical science has devised many ways by which to reinforce natural 
immunity. Inoculation prepares the body for certain strains of virus by purposely 
introducing minimal amounts of the pathogen into the body. This allows it to 
experience the pathogen and develop long-lasting or permanent responses that 
immediately activate when the same pathogen is again encountered. Vaccination 
may do the same, as with very attenuated or weakened flu virus, or introduce a 
different but very similar microbe to which the body responds similarly. The word 
“vaccination” derives from the Latin word for cow, vacca. In 1796, English sur-
geon Edward Jenner first injected nearly harmless cowpox matter as a way of 
preparing the body to ward off related but far more serious smallpox viruses.
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In the early 1900s, researchers Paul Ehrlich and Sahachiro Hata experi-
mented with 605 substances in an effort to kill the spirochete bacterium that 
causes syphilis. In 1907 number 606 proved successful, and their Salvarsan 
became the first commonly used antimicrobial, or drug that kills a microbe. 
Alexander Fleming discovered by accident in 1928 that airborne penicillin 
cells inhibited the growth of surrounding staphylococcus bacteria by destroy-
ing their cell walls. Penicillin could be grown and purified, and in the body 
reproduce and kill the infection-causing bacterium. It was first tested on 
humans during the early years of World War II (1939–1945) and made public in 
1944. Penicillin is a natural antibiotic useful against bacteria, but synthetic 
antibiotics known as sulfonamides or sulfa drugs appeared as early as 1932. In 
1950, the first antiviral drugs were created, and in 1960 made available gener-
ally. Antibiotics work by killing the invading bacteria. Generally, this is by 
destroying the cell membrane or wall; inhibiting or outright preventing the pro-
duction of necessary proteins; or preventing the synthesis of new DNA or RNA. 
Some bacteria, however, adapt to protect themselves. This occurs when they 
are able to

• synthesize enzymes that interfere with these cell-level processes;
• expel the antibiotics before they can work;
• reinforce the pathogen’s cell wall against the specific antibiotic threat; or
• protect the genetic material from antibiotic action.

British physician and microbiologist Alexander Fleming (1881–1955) serendipitously 
discovered the antibacterial properties of the bread mold penicillin in 1928. This led to 
a new and effective series of antibiotics and in part earned him the 1945 Nobel Prize in 
Physiology or Medicine. (Library of Congress)
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Antiviral drugs are effective by inhibiting the reproduction of viruses. This can 
occur by keeping the virus from attaching to a host cell; once attached, by deny-
ing it entry into a host cell; by keeping the virus from opening and releasing its 
genetic material; or by interfering with the ability of the virus DNA to affect the 
host DNA. Because of the wide range of variations created by viral mutation, and 
the differing requirements of attacking the virus at each stage in its cycle, devel-
oping effective antivirals is extremely difficult.

Even worse, when pathogens encounter particular antibiotics and antivirals, 
useful mutations create generations with increasing resistance or even immu-
nity to them. Most bacteria inherit genetic resistance from their parents or 
acquire it from gene transfer rather than from undergoing mutation themselves. 
When genes in plasmids mutate, they can be immediately transferred to other 
bacteria by simple contact, whether or not the bacteria are even of the same 
type. A mutation that aids a bacterium in resisting an antibiotic can quickly cir-
culate in an environment, making the antibiotic far less useful or even useless. 
The bacteria that are susceptible are killed off, but the resistant ones remain and 
multiply. Laboratory studies have shown that this adaptation can take only a few 
days for a colony of bacteria, at the end of which the bacteria thrive in the pres-
ence of the once effective antibiotic. According to a study reported by Hall et al. 
in 2018, within 11 days a colony of bacteria adapted to the presence of an antibi-
otic dose that was 3,000 times stronger than the dose that had originally inhib-
ited it. Even the most recently developed (1985) class of antibiotics, carbapenems, 
are already proving vulnerable to resistance by strains of the bacteria family 
Enterobacteriaceae. This is especially unfortunate as this class of antibiotics 
has so far proven very effective against a wide range of bacteria. Ironically, the 
more people are exposed to antibiotics, the more resistance to them grows. 
Deaths from infection or disease caused by resistant bacteria are prevalent in 
less developed countries where factors such as poor sanitation and health care 
delivery accompany the wide and careless sale and circulation of antibiotics, 
whose overuse invites resistance.

Antivirals tend to be less readily available and more expensive than antibiotics, 
more of a specialty than a common drug type. Nonetheless, because viruses are so 
prone to mutate—more than 1,000,000 times more likely than human cells—they 
are a far more rapidly moving target than bacteria. This is made more complex by 
the fact that most human viruses originate from and circulate within certain ani-
mal populations. Within these, viruses also undergo mutations and present new 
features when they reappear, or re-emerge, in human populations. This is true of 
such feared pathogens as those that cause Ebola (fruit bats), HIV-AIDS (nonhu-
man primates), and the flu (birds, fowl, swine). The antiviral azidothymidine 
(AZT) was developed in the 1960s and emerged after years of testing to become 
the first FDA-approved anti-HIV treatment drug in 1987. In 2017 there were 41 
drugs available to treat HIV. This is significant since it soon became clear that the 
HIV in a person quickly adapted by mutation to AZT, and after around six months, 
the drug lost its effectiveness. Since then doctors have developed “cocktails” or 
doses of multiple drugs, the combination of which achieve what a single drug 
cannot.
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THE DAMAGE THAT PATHOGENS CAN CAUSE INSIDE THE 
HUMAN BODY

Some knowledge of how the human body can avoid, resist, or destroy invaders 
is important for understanding how pathogens and their effects can harm the body 
by causing disease. This section briefly discusses examples from three of the 
major categories of pathogens: bacteria, viruses, and protozoa.

Bacteria

Inside the human body pathogenic bacteria compete with other bacteria, white 
blood cells, and some body cells to survive and reproduce. Given the tremendous 
variety of bacteria, the means by which they do so are many and differ widely, 
producing numerous types of disease. One typical response is to excrete toxins or 
poisons that kill body cells and cause structural damage, kill competing bacteria, 
or cripple elements of the body’s immune system. Two diseases of great historical 
importance that remain of concern to epidemiologists are the enteric (intestinal) 
disease cholera and plague, which can affect the lymphatic system (bubonic), 
bloodstream (septicemic), or lungs (pneumonic).

Cholera. Seven cholera pandemics, or worldwide epidemics, swept the globe 
between 1817 and the present. Once limited to a region in the Bay of Bengal, mod-
ern advances in shipping and travel have spread its breeding grounds as far afield 
as Peru. Here, in 1991, an epidemic affected an estimated 300,000 people. Over 
the next four years, it spread north as far as Mexico, infecting 1.3 million and kill-
ing 13,000. In 2010, a devastating earthquake in Haiti drew international aid work-
ers, including a cholera-infected Nepalese mission. By 2016 official records listed 
790,000 local cases of cholera and some 9,000 deaths. Cholera bacteria are known 
as Vibrio cholerae and are motile and rod-shaped. Passed orally into the body 
from infected fecal waste, the vibrio enters the small intestine and releases a toxin 
that causes it to flood with electrolytes and water. The effects of the toxin spread, 
resulting in vomiting from the stomach and intense and very watery diarrhea. 
This is the bacterium’s way of establishing itself outside the body, to be picked up 
by another victim. As many as 20 liters of fluid can be released by one victim, 
with as many as 10,000,000 vibrio per milliliter (or as many as 200 billion bacte-
ria). Untreated, acute dehydration and accompanying weakness overcome the vic-
tim. Some vaccines are moderately successful in preventing cholera, but oral 
hydration therapy (ORT) that induces fluids and electrolytes is the standard treat-
ment. Death still overtakes between 1% and 2% of patients.

Plague. The word “plague” is often used for any devastating disease outbreak 
or infestation, such as a plague of locusts. Medically speaking, plague is a specific 
disease caused by the bacterium Yersinia pestis. This bacterium was responsible 
for the Plague of Justinian (First Plague Pandemic) and the Black Death  
(1348–1351) and subsequent epidemics to the mid-nineteenth century (Second 
Plague Pandemic). A related but newer strain of Y. pestis that appeared in the later 
nineteenth century caused the Third Pandemic, which lasted until after World 
War II. It was during this pandemic that Swiss microbiologist Alexandre Yersin 
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discovered the bacterium eventually named for him. Y. pestis is nonmotile and 
travels through the bloodstream or lymphatic system, after having been injected 
into a person by a flea or related insect. If it infects the lungs, it may also be passed 
by exhalation, to be breathed in by the next victim (pneumonic plague). More than 
most pathogens, plague bacteria have evolved highly effective means of surviving 
in the bloodstream and lymphatic system. For example, they can dampen the 
body’s inflammatory response to their presence, which interferes in the usual 
warning function of inflammation.

Bubonic plague occurs when Y. Pestis enters the lymphatic system and is swept 
into the lymph nodes, usually that closest to the point of injection. These swell 
into painful buboes with the influx of plague-carrying macrophages and dead 
white blood cells. Thanks to a special plasmid, bacteria inside the macrophages 
can survive to travel within and then kill the macrophage and re-enter the envi-
ronment, infecting the lymph nodes themselves. These are located in the groin, 
neck, and armpit areas. If enough of the bacteria spread into the bloodstream, the 
result can be secondary septicemia, or blood poisoning. Primary septicemia 
occurs when the blood is infected directly, and with a large number of the bacteria 
that reproduce rapidly, release toxins, and overcome the body’s defenses. Often 
this happens so quickly that no buboes are able to form. With septicemia, the 
inflammatory toxins poison and collapse blood vessels and other organs, includ-
ing the heart. Special features of Y. pestis affect blood clotting and cause the leak-
age of blood into the skin and gangrene.

Septicemia can also introduce the bacteria into the lungs, where it attacks and 
poisons tissue, causes bleeding and acute respiratory distress, and induces cough-
ing of bloody sputum that can contain and spread the bacteria. Both this second-
ary pneumonic plague and primary pneumonic plague caused by breathing in the 
bacteria are especially deadly. In the lungs the bacteria employ special features 
that block the signals that induce antibody production and keep the defensive 
white blood cells known as neutrophils at bay.

Viruses

In general, a virus that hijacks a cell’s reproductive machinery harms the body 
in three distinct ways: it multiplies the problem-causing pathogens; it interferes 
with the cell’s ability to perform its normal tasks; and it kills the cell itself, per-
haps before allowing it to reproduce. Those that affect immune system cells do 
special damage in directly weakening the body’s ability to fight off not just the 
invading viruses but other pathogens that cause additional conditions or diseases.

HIV-AIDS. The human immunodeficiency virus (HIV, a retrovirus) that causes 
acquired immune deficiency syndrome (AIDS) can be transmitted from an 
infected person by mutual sexual contact, direct blood contact, or from mother to 
child through pregnancy, birth, or breastfeeding. The virus not only invades cells 
in order to reproduce, it targets the very white blood cells that are key to protect-
ing the body against such pathogens. These are called CD4 T-helper cells (lym-
phocytes). Normally, in the presence of viral antigens they are stimulated to 
reproduce by splitting to help stem the viral tide. By penetrating inside these, 
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however, the HIV participate in the multiplication, creating far more copies of the 
virus. When the CD4 cells are exhausted from copying the virus, they die and the 
viruses are scattered to infect other CD4 cells. If this reduction in T cells contin-
ues, it inhibits the body from successfully resisting other pathogens, creating a 
deficiency in the immune system. The victim is immunocompromised. This opens 
the way for opportunistic bacterial and viral diseases such as tuberculosis and 
influenza, and even a pathogenic yeast such as Cryptococcus, to take hold.

Influenza. The “spiked ball” shape of the influenza viruses reflects the presence 
of some specific pairing of the characteristic 18 hemagglutinin (H) and 11 neur-
aminidase (N) antigens. These spiky surface proteins allow the virus to enter and 
exit the host cell. This makes for 198 (11 x 18) possible strains of the virus, with 
many known subvariations. Most of these, however, are limited to the natural ani-
mal hosts of influenza viruses, especially birds. To date only the H1, H2, and H3 
antigen strains have jumped to humans. Being an RNA-only outfitted virus, how-
ever, the possibilities for mutations through reproductive errors are many, making 
influenza a moving target.

Although we may talk of “stomach flu,” influenza is specifically a respiratory 
disease caused by the presence of the virus in the lungs. Along the way, the virus 
infects the surface cells of the nose and throat. Its presence in coughing, sneezing, 
and drainage is what makes the flu so contagious, even before clear symptoms 
have developed. Influenza itself causes respiratory distress, making normal 
breathing very difficult. At the extreme, the victim may develop ARDS—acute 
respiratory distress syndrome. Destruction of the body’s first responders to the 
viral presence may result in a “cytokine storm,” the healthy immune system’s 
overreaction to the presence. On the other hand, the destruction of surface cells 
and white blood cells is also an invitation to pathogenic bacteria, including the 
bacteria responsible for bacterial pneumonia. This, rather than the direct action of 
the influenza virus, is often the cause of death, especially during epidemics of 
influenza.

Ebola. In December 2013, two-year-old Emile Ouamuno of Meliandou, Guinea, 
died horribly of an unrecognized illness after contact with a fruit bat. Soon his 
two caregivers, mother, grandmother, and sister also succumbed. Within three 
months, 111 people were infected in three West African countries, and 79 had 
died. In September 2014, 250 new cases of what was now identified as Ebola were 
being reported each week. By the end of 2015, 15,227 cases of Ebola had been 
logged, and there were 11,315 deaths, a case fatality rate of 75%.

Like the diseases known as Dengue (flavivirus), Hantavirus (Bunyavirus), and 
Lassa (arenavirus) fevers, Ebola (filovirus) is an African hemorrhagic fever, one 
that causes intense internal bleeding. All of these are viral diseases whose pri-
mary hosts are animals, but that jump to humans from a small mammal’s saliva, 
feces, or urine or, as in the case of Dengue, from the injection by a female mos-
quito or other insect. The filoviruses were discovered only in 1967 (Marburg 
virus). In 2005 an outbreak of Marburg virus fever in Angola had a fatality rate  
of 91.4%, killing 235 of the 257 known victims (and probably many more that 
were unreported). Ebola was identified only in 1976, and bats appear to be the 
principal animal hosts. The viruses initially infect the body’s macrophages and 
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other defensive white blood cells, being carried to organs such as the kidneys and 
spleen. They also infect the cellular structure of blood vessels, making them 
porous and producing leakage or hemorrhaging within the body. Blood may also 
seep from pores in the skin and from other orifices, such as the eyes and ears, and 
from the anus as bloody diarrhea. High fevers result from the body’s usually 
unsuccessful attempts to fight off the virus. Although recent research has located 
the virus in the lungs of survivors, it appears that it is not spread by human exhala-
tion. Bodily fluids of all kinds are highly infective and may enter a new victim 
through an orifice or broken skin. To date, no vaccine exists, nor does any effec-
tive treatment.

Protozoa

These unicellular microbes can enter the body through the sex organs, mouth, 
or insect injection and cause a variety of conditions, including malaria. An 
amoeba, Entamoeba hystolica, is responsible for amebiasis, an enteric condition 
that affects about 10% of the world’s population. It is ingested through the fecal-
oral route. The neurological disease African sleeping sickness is caused by Try-
panosoma brucei delivered by the tsetse fly, and the American version, Chagas 
disease, by the non-flying “assassin bug” triatoma, which defecates the irritating 
microbe while feeding on a person’s blood. Scratching breaks the skin and allows 
entry. Leishmaniasis is a skin disease caused by Leishmania protozoa delivered 
by sand flies.

Malaria. Malaria remains one of the most serious infectious diseases in the 
world. In 2016 the World Health Organization estimated that 216,000,000 people 
in 91 countries had the disease. The pathogenic Plasmodium protozoon is injected 
into a human during the blood-feeding of the infected female Anopheles mos-
quito. During the complex life cycle of the Plasmodium, it enters both the liver 
and a red blood cell for episodes of asexual reproduction. As a result, the liver may 
become inflamed, and the red blood cell dies when the mature microbe bursts out. 
Serious damage to the liver is unlikely but does occur and can prove fatal. In the 
bloodstream the presence of a huge number of plasmodia and the destruction of 
huge numbers of red blood cells result in anemia, weakness, and recurring fevers. 
Intact but infected red blood cells develop external deformities that cause them to 
clump together. In the small vessels of the brain, this can lead to blockage and the 
coma-inducing condition of cerebral malaria. Of the four types of Plasmodium, P. 
falciparum is the most dangerous. Each of the others targets a particular type of 
red blood cell, while falciparum has the means of entering any type of red blood 
cell. As a result, the damage to the body can be far more acute. While in the 
bloodstream plasmodia can be picked up by feeding female mosquitos, and the 
cycle starts again.

Untreated malaria of the less acute types can become chronic as the microbes 
take up residence in the body and repeat their reproductive cycles over years. 
Repeated exposure to Plasmodia raises resistance to it, allowing the body to 
reduce the severity of episodes but not granting it immunity. As carriers, low-level 
sufferers can infect feeding mosquitos that can in turn infect other people. If 
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drought or relocation interrupts a person’s exposure to the mosquitos, resistance 
will fade. About 70% of West African natives inherit a genetic condition in which 
red blood cells assume a rigid crescent or sickle shape and lack the receptors by 
which Plasmodia attach themselves to the cells. The impact of P. falciparum is 
lessened as fewer cells can be invaded, and that of P. vivax is eliminated. This 
natural blocking mechanism, however, can cause sickle cell anemia and other 
blood disorders. In 2016, 90% of the world’s 445,000 malaria-caused deaths 
occurred in sub-Saharan Africa, and of these 90% who died were children less 
than five years of age. The other highly susceptible group is pregnant women. 
Although much work has been done to develop a vaccine, the latest version has a 
low rate of effectiveness, is suitable only for those older than five years, and 
requires four doses. The most effective way to control the spread of malaria is 
environmental control of the Anopheles mosquito, for example, with pesticides or 
netting. A number of drugs are effective against plasmodia in their bloodstream 
stage.

VARIOUS SYMPTOMS: THE SIGNS ON THE OUTSIDE

Symptoms are the physical signs of the presence of a pathological medical con-
dition. These can be important in diagnosing a patient’s condition. However, a 
given condition usually presents several symptoms; several conditions may pres-
ent the same set of symptoms; a given patient may not present the full range of 
usual symptoms; the presence of two or more pathogens may present a confusing 
set of symptoms; and an asymptomatic carrier of a pathogen will show no signs of 
its presence until laboratory tests are done. Since antiquity, caregivers and medi-
cal practitioners around the world have noted many of these signs and have drawn 
conclusions based upon records of disease or their own experience. A few symp-
toms recognized by even ancient physicians include the otherwise unexplained 
presence of chills, sweat, fever, or abnormally low skin temperature; the appear-
ance of bumps, swellings, a rash, or other outbreaks on or discolorations of the 
skin; the unusual speed or irregularity of the pulse; the abnormal condition of 
feces (color, smell, consistency—diarrhea or cloudy liquid “rice water,” or pres-
ence of parasites) or urine (abnormal clarity, color, smell, oiliness, even taste); the 
decreased mental state of the patient and claims of weakness, fatigue, or dizzi-
ness; lowered level of appetite or high level of thirst; wheezing, sneezing, or 
coughing (and the color and consistency of the phlegm or sputum brought up); 
blood where it should not appear (as in the stool, sputum, urine, ear, or nose); and 
the presence of external parasites such as ticks or lice. For centuries, determining 
most of these was merely a matter of qualitative analysis: pulse was “slow,” urine 
was “dark,” and fever was “high.”

The Scientific Revolution and subsequent research and development have pro-
duced instruments and tests that allow for quantitative measurement of symptoms 
and far more precise diagnosis of medical conditions. Even a routine physical 
exam today is far more sophisticated, and its results far more reliable and detailed, 
than anything possible even a century ago. Thanks to the laboratory revolution of 
the later nineteenth and early twentieth centuries, the lab-confirmed presence or 
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absence of a specific pathogen responsible for a disease is possible. This is now 
the most accurate indicator of a case of a particular disease. Identifying and moni-
toring symptoms, however, remain very important, as these are the alarms that 
lead to the testing that confirms the presence of a pathogen. In addition, changes 
in the nature and levels of symptoms are keys to determining the progress and 
success or failure of treatments. A few of the common categories of symptoms are 
discussed here.

Fever and Chills

Thermometers that efficiently recorded human body temperature first appeared 
in 1866. The human body’s autonomic nervous system—specifically the hypo-
thalamus—regulates body temperature, normally keeping it between 36.5°C and 
37.5°C or between 97.7°F and 99.5°F. Tissue and organs closer to the skin tend to 
be slightly lower in temperature, while those deeper inside the body tend to be 
slightly higher. Temperature is usually taken by inserting a thermometer into the 
rectum or armpit or under the tongue.

Fever is considered by many medical researchers and practitioners to be part of 
the body’s positive response to an infection. It may be that adjusting the body’s 
temperature is one way the body makes it uncomfortable for certain pathogens, 
especially bacteria and viruses, interfering with their ability to function. Studies 
have also shown that higher temperature aids the operation of the body’s cellular 
defenses. Temperature can be raised by some immune system features (endoge-
nous) or by the presence of special proteins on the cell walls of certain bacteria 
(exogenous). Either way, an otherwise unexplained rise in temperature is a sign 
that the body is dealing with a pathogen. Fevers that are very high or last an unusu-
ally long time can damage tissue or organs, resulting in organ failure or death.

Chills are due not to a drop in the body’s temperature but to the actions of skin 
and muscles that mimic their exposure to cold temperatures. Muscles contract and 
relax rapidly (shivering) and blood vessels in the skin constrict, producing the 
feeling of being cold. In fact, this condition usually accompanies fever, and the 
patient alternates between feeling extraordinarily warm and cold. Shivering 
requires energy and this produces bodily heat, which is why one shivers in the 
snow. Similarly, shivering can aid the production of bodily heat in the fever 
response.

Blood Pressure and Pulse

Blood pressure is the force that the pumped blood exerts on the walls of the 
arterial blood vessels. High pressure is called hypertension, and lower than healthy 
pressure hypotension. Lowered blood pressure may be related to infectious dis-
ease, as the result of dehydration from cholera or other enteric conditions. It can 
result in fatigue, lethargy, fainting, dizziness, or nausea. At the extreme it can 
result in shock. The pulse rate measures heartbeats per unit of time. This may be 
normal, fast, slow, or irregular. Exertion, fear, and other factors affect pulse rates, 
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but so can high fever (malaria), bacterial toxins (plague), or dehydration (enteric 
diseases such as cholera).

Respiratory Symptoms

Wheezing, coughing, sneezing, phlegm production and expectoration (spitting 
out), bloody sputum (mucus), and sinus drainage are symptoms of infections of 
usually viral pathogens. These may affect the upper (head or throat) or lower 
respiratory systems (lungs). Pathogens can be taken in by breathing or delivered 
via the bloodstream. These can then cause inflammation and damage of varying 
degrees, from irritation to filling the lungs with blood. Viruses such as influenza 
virus destroy body cells and immune system cells that open the way to other 
pathogens such as pneumonia-causing bacteria. The damp surfaces shed mucus 
mixed with dead white blood cells (pus), dead tissue, and cellular debris coughed 
up as phlegm or sputum. Upper respiratory irritation of the sinuses and nasal pas-
sage can cause sneezing and fluid and mucus drainage as the body attempts to 
shed the irritants. Inflammation also accompanies fever, causing further irritation 
and discomfort.

Gastrointestinal Symptoms

The stomach secretes acid that breaks down food for digestion and makes for a 
generally unpleasant environment. Nonetheless, certain pathogens have devel-
oped protective coatings that survive here. These microbes can cause stomach 
upset, nausea, and vomiting, by which some find their way out of the body and 
into another. Other types transit the stomach to reside and reproduce in the small 
or large intestine. Released in solid or diarrheal feces, the often immature patho-
gen awaits entering another host, usually through a mouth that eats or drinks it in 
a contaminated food or liquid. This is the called the fecal-oral cycle of infection 
and disease spread. This general picture applies not only to microbes but also to 
worms and other larger parasites that release eggs or larvae into the environment 
in human waste. Parasitic worms (helminths) also usually live in the intestine in 
order to consume food normally destined for human nourishment. Normal appe-
tites and eating habits accompanied by otherwise unexplained weight loss and 
fatigue can indicate the presence of such a parasite. Bacterial infections that 
weaken blood vessels can cause blood to seep into the urine or stool, and unat-
tended diarrhea reduces the body’s fluid and electrolyte levels, causing dehydra-
tion and weakness. This process, or the effects of a pathogen on muscle tissue, can 
lead to cramping.

Skin Symptoms

Typical responses of the skin to a pathogenic invasion include swelling or 
inflammation at the site of a bite or injection, discoloration caused by the killing of 
skin cells around the site (necrosis), and reddening accompanying the presence of 
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fever. Rashes can take many forms: itchy or not, hard, soft, or rubbery, dry or 
fluid-filled, flat or bumpy, scaly or oily; their color may be white, black, purple, 
red, pink, yellow, or brown. Tiny flat red spots, or petechiae, are caused by the 
leakage of tiny capillaries. This hemorrhaging can result from fever or the strain 
of intense vomiting or coughing. The similar but far more widespread red blotch-
ing of the skin as a rash is indicative of measles, and similar rashes can accom-
pany the presence of other pathogens. The “pox” of smallpox, chickenpox, and 
cowpox are rashes of raised skin in the form of pus-filled pimples stimulated by 
the presence of a virus. Small bumps accompany some infections, and painfully 
swollen buboes in the armpit, groin, or back of the neck are indications of not only 
plague but also other infections that affect the lymphatic system and overload its 
nodes. Some of these skin conditions feel warm to the touch, many itch terribly. 
This is one way some pathogens get the victim to scratch the skin, opening it and 
allowing the pathogen entry. Finally, perspiration that travels from the sweat 
glands and through the skin’s pores and the attendant evaporation is one way the 
body cools itself when pathogen-induced fever occurs.

Affective Symptoms

Many lists of symptoms of infective diseases include some version of lethargy, 
fatigue, weakness, or sluggishness. Fever often reduces appetite at a time that 
energy-producing nourishment is most needed. Fever production also utilizes 
energy that the body would otherwise put to work, causing fatigue. Dehydration 
caused by excessive sweating or diarrhea that reduces levels of electrolytes will 
also lower energy levels and induce fatigue. Reductions in air flow in the lungs or 
of oxygen carriage by healthy red blood cells can also cause fatigue or weakness. 
In diseases that affect blood flow to or within the brain, dizziness or disorientation 
in addition to lethargy may result. Rather than just a low energy level, a person 
may exhibit a reduced mental sharpness. “Feeling” exhausted or confused is by no 
means just an emotional response to illness; it is an integral part of the diseased 
body’s condition.
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Gateways for Pathogens: Sources, Hosts, 
Vectors, and Contracting Disease

Under “List of Infectious Diseases,” Wikipedia in 2020 provided 230 illnesses and 
their specific pathogens, from Acinetobacter bacterial infections to fungal zygo-
mycosis. Adding new emerging diseases, those that are very rare, or variations 
(“bubonic plague” is here but neither specifically pneumonic nor septicemic 
plague), the number could easily be tripled. Unlike other types of disease, such as 
diabetes or lung cancer, infectious diseases have as their cause microscopic life 
forms (bacteria, fungi, protozoa, protists), viruses, and rogue proteins (prions). 
Some infectious diseases are caused by larger parasites such as pathogenic worms 
(helminths). Usually, each of these agents initially exists outside of the potential 
human host. After entering the body, it may be destroyed immediately by its 
defenses; establish itself, reproduce, and then be successfully defeated; or estab-
lish itself and severely damage or even kill the human host. Chapter 1 outlined 
some of these processes inside the body; this chapter focuses on the sources and 
means of entry of a range of pathogens.

All infectious pathogens exist somewhere in nature before they enter a specific 
human host. Some live in contaminated water, others in the gut of an insect, or the 
blood of a mammal or bird. Many are already at home inside of another human 
host, waiting to be expelled in breath, waste, or excreted bodily fluids. Some of 
these are circulating in the blood of a mammal or bird and are passed on to blood-
feeding insects that ingest the pathogens with a blood meal and deposit them in or 
on their next human victim. In such a case, the mammal or bird is labeled a host, 
and a population of hosts is a reservoir of the pathogen. The means by which the 
pathogens travel from the hosts to human victims, in this case insects, are called 
vectors. In some cases, as when an animal host bites a human, the host is itself the 
vector. While the human body’s immune system fights invaders once inside,  
individuals and communities can greatly reduce the incidence of disease by  
understanding where pathogens reside outside the body—in hosts and vectors—
and how humans “catch” them. For example, individuals can act by avoiding sick 
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people, wearing masks, getting vaccinations, or using insect repellents, while 
communities can relocate away from pathogen carriers or kill them, isolate human 
victims, encourage proper hygiene, provide clean water, and drain swamps where 
insects breed.

Each human pathogen has its own history of discovery, and none is older than 
about 150 years ago. Prior to the microscopic identification of specific microbes as 
causes of specific diseases, some people had a vague idea that illnesses could be 
“contagious”: passed from person to person or “caught” by contact with “infected” 
objects. For example, that syphilis was acquired by human sexual contact became 
evident in the late 1490s, and rural Africans learned to live apart from cattle 
whose contaminated blood fed flies that spread sleeping sickness (trypanosomia-
sis). But societies had no clear idea that “germs” caused disease, let alone how to 
deal with them directly. European responses such as quarantining suspected vic-
tims, isolating the sick, or fumigating the rooms in which they resided may have 
had some positive effects, but these were as much a matter of serendipity as sci-
ence. Not knowing that insects passed along malaria or plague, that contaminated 
water caused cholera, or that humans transmitted influenza (and not the “influ-
ence” of the stars) meant that communities were largely defenseless. All that 
began to change rapidly after the discoveries of a long list of pathogenic bacteria 
by the nineteenth-century French microbiologist Louis Pasteur and German medi-
cal researcher Robert Koch and their students and colleagues. In each case, fur-
ther research revealed the means by which the pathogen infected the human body 
and, in some cases, the ways the body’s internal defenses could be strengthened. It 
also suggested the environmental steps to eliminating the natural residences of 
pathogens: kill plague-bearing rodents or fleas and end bacterial plague or kill 
Aedes aegypti mosquitos and curb viral yellow fever. Such steps have been rather 
easy in contemporary U.S. port cities, far more difficult in rural Central Asia or 
West Africa. The last U.S. outbreak of yellow fever was in New Orleans in 1905, 
with 452 fatalities. The 2016 epidemic of the same disease in West Africa resulted 
in an estimated 27,000 deaths, this despite the advent of an effective vaccine in 
1938. As often happens, politics, economics, culture, and geography rather than 
medical science determined who lived and who died.

INFECTIOUS DISEASES: RESERVOIRS, HOSTS, AND 
PATHOGEN SOURCES

Most human infectious diseases have origins as zoonotic, or animal-infecting, 
diseases. Sometimes the pathogen that infects a human is the same as that which 
infects animals today. Sometimes the origins are distant in history, and the zoo-
notic disease evolved into a specifically human disease. Human sleeping sickness 
is really a disease of cattle, plague of rodents, and HIV, or human immunodefi-
ciency virus, is a variant of simian immunodeficiency virus (SIV) found in non-
human primates. Birds carry the influenza virus and bats the Ebola virus, and 
measles began as a disease of goats, sheep, and cattle. Scientists have determined 
that of human pathogens about 80% of viruses originated as animal parasites, 
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around 70% of protozoa, 50% of bacteria, and 40% of fungi. At some point in the 
evolutionary history of each, the pathogen “jumped” from its original host to 
humans and found a suitable environment. Through further evolution, the microbe 
adapted even more and found ways of coping with human immunological defenses, 
even as these became more sophisticated and effective in the face of new chal-
lenges. In some cases, such as measles and smallpox, the pathogen lost interest in 
its original hosts and came to reside exclusively in humans.

Bats

Colonies or roosts of bats have only recently been identified as reservoirs of 
human disease pathogens. There are 1,116 known bat species, constituting about 
25% of all recognized mammal species. A single roost can include up to a million 
animals. Here they live tightly packed together, which makes the transmission of 
viruses among them rather easy, and have long average life spans (20 years). 
While adults may gain immunity by surviving zoonotic viruses, the huge popula-
tions ensure a constantly replenished supply of susceptible young for viruses to 
infect. When not huddled together, bats range far by flying, some dropping 
infected feces or urine with which other animals or humans may come into con-
tact. Many species undergo seasonal group migrations, following known path-
ways along which lots of infected waste matter might fall. Bites from infected bats 
can pass viruses to humans through saliva. In addition, in some African cultures 
larger bats are consumed as food. In the Democratic Republic of the Congo, ham-
mer-headed bats are sold in markets. Whether infected bats are bought or captured 
in the wild, their flesh and fluids can contain and therefore spread the viruses that 
cause Ebola, Middle Eastern Respiratory Syndrome (MERS), rabies, Nipah hem-
orrhagic fever and related Hendra virus disease, and probably Marburg fever. In 
the case of Hendra (identified in 1994), horses come into contact with infected 
urine of the very large bats called flying foxes, and humans tending the sick horses 
contract the very rare disease. Severe acute respiratory syndrome (SARS) appears 
also to have originated with bats, specifically Chinese horseshoe bats. In Chinese 
markets, the bats were stored alongside catlike civets, which acquired the patho-
genic virus and passed it to humans who ate contaminated civet flesh. Similarly, 
COVID-19 was initially attributed to infected bats sold in a wet market in Wuhan, 
China.

Birds

Like bats, many bird species nest in large groups, are far ranging, and can drop 
viruses in their waste, and some migrate along predictable routes. Some vector 
insects such as mosquitos feed on bird blood and can carry blood-borne viruses to 
human hosts. The human disease St. Louis encephalitis is spread, in part, by mos-
quitoes that have picked up the Group B virus by feeding on finches, pigeons, or 
sparrows. West Nile virus fever is also carried by song birds that are fed on by 
Culex mosquitos, a vector that also transmits the viruses causing St. Louis 
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encephalitis, filariasis, and avian malaria. Currently most troubling is the role of 
birds in transmission of H5N1 “avian” influenza. Wild birds and waterfowl carry 
the virus in their intestines and deposit it along travel routes and among domestic 
birds or fowl with whom they mix. Poultry farms with hundreds of thousands of 
chickens, turkeys, and other fowl are especially at risk, and farmers routinely use 
piercing alarms to scare away wild bird flocks. With potentially huge numbers of 
carriers, there is ample room for mutation and species jumping. H5N1 was first 
identified in birds in China in 1996, and the first known human case of H5N1 
occurred in Hong Kong in 1997. Millions of birds have died from the disease 
itself, and in 2004–2005 some 100,000,000 Asian fowl and birds were systemati-
cally destroyed, a process known as culling, to prevent or halt contagion. In the 
American Midwest in 2015, 50,000,000 commercial fowl were culled out of fear 
of contagion. Because chickens, turkeys, ducks, and other fowl are raised com-
mercially for human consumption, people who handle contaminated birds, includ-
ing Europeans, have contracted the disease. Migrating infected birds threaten not 
only commercial farms but also the millions of villages in which fowl are raised 
for local or family consumption. Here, alarms or other precautions are unknown, 
and livelihoods can be ruined by contamination of ponds by infected feces or by 
systematic government culling. Since an estimated 6 out of 10 people infected 
with H5N1 influenza are likely to die (60% case fatality rate), the potential cost in 
human lives of an outbreak is enormous.

Pigs

In 1999, millions of pigs were slaughtered in Malaysia and nearby to halt the 
spread of the newly discovered Nipah virus, which was also found in fruit bats. 
With case fatality rates of 50–75% in the few recorded human outbreaks, contain-
ment of the disease in commercial pig settings is a high priority. Pigs and pig 
farming and processing have also been linked to a strain of methicillin-resistant 
Staphylococcus aureus (MRSA). The connection was discovered through a 2004 
case of the disease. Eight years later, however, it was determined that the bacteria 
had jumped from humans to pigs, from whom the six-month-old Dutch girl had 
acquired the pathogens. Her family and its neighbors, all of whom tested positive 
for MRSA though they were non-symptomatic, happened to be pig farmers. Many 
of the local pigs also tested positive. Otherwise healthy humans have little to fear 
from MRSA, but in hospital settings, the pathogen may infect people who have 
open sores or wounds. The threat is intensified by the fact that many MRSA 
strains are unaffected by most antibiotics, so once acquired, successful treatment 
is very difficult. For this reason, in many parts of the world pig herds are routinely 
monitored for the zoonotic disease.

Swine influenza is a variation of the H1N1 “Spanish flu” that ravaged the globe 
in 1918–1919. Swine flu first emerged at Veracruz, Mexico, in 2009 as a mixture 
of human, pig, and avian influenza. Despite its label, swine have little to do with 
its transmission to humans. Rather, transmission is not unlike that of most flu 
strains, by respiratory droplets from infected people. Worldwide, over 200,000 
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people are estimated to have died in the 2009–2010 pandemic. More recently, the 
pathogen seems to have been acquired by people from pigs at U.S. county fairs.

Rodents

Hanta and Lassa fever viruses and the bacterial spirochete that causes Lyme 
disease are carried by rodents, usually mice or rats. By far, however, rodents are 
most closely associated with plague. The plague-causing bacterium, Yersinia pes-
tis, evolved from its relative, Yersinia pseudotuberculosis, several millennia ago. 
Until recently, this pathogen was believed to be most closely adapted to the black 
rat, Rattus rattus. A study in 2016, however, concluded that 341 different mam-
mals, including 273 rodents, could carry the plague bacterium. In the United 
States alone, 34 mammal species are considered potential carriers, while the same 
holds for some 86 species of mammals in China. Besides rats, carrier rodents 
include marmots, voles, jerboas, tarbagans, squirrels, and prairie dogs, while other 
mammals include dogs, cats, camels, goats, and rabbits; and, of course, humans. 
But relatively few of these species of carriers provide reservoirs of plague bacte-
ria. Those that do tend to be sedentary burrowing animals, with colonies that are 
fairly spread out. A hiker in the U.S. Four Corners region may find that her dog 
has contracted the disease. The canine probably disturbed an infected colony of 
burrowing rodents or ran down and killed an infected individual or found and 
chewed the carcass of one. Contact with infected blood or bites of an infected flea 
introduced the bacterium to the dog, who in turn could carry infected fleas back to 
its human. Wild mammals and even predatory birds—at least three species—can 
carry living or dead hosts about, spreading their pathogens further afield. Burrows 
of infected hosts may also be disrupted by seasonal flooding, earthquakes, or 
encroaching human development. This can further disperse infected animals and 
the vector fleas they carry. The pneumonic plague epidemic in Manchuria in 
1910–1911 seems to have been sparked by hunters of the tarbagan marmot, which 
was valued for its fur, fat, and meat. The introduction of railways probably dis-
turbed burrows, and hunters brought infected or flea-infested carcasses to trade at 
stops along the new lines. What had been an enzootic disease—one permanently 
located in isolated colonies—became epizootic, or widespread among animals, 
and then became an epidemic among people. Murine typhus is also a bacterial 
disease caused by bacteria that live within rat hosts and are transmitted among 
rats and to humans by infected rat fleas. These pathogens are deposited on human 
skin in the fleas’ waste and scratched into the irritated skin.

Hantavirus fever and Lassa fever are viral enzootic diseases to which humans 
are susceptible. Both are found in mice reservoirs: the first is native to the Western 
Hemisphere and Lassa to West Africa. In both cases, the carrier mice live in prox-
imity to humans, as rats and other rodents did during plague pandemics. Unlike 
plague, however, the disease does not harm the rodent hosts, and there is no vector 
for either fever. The ejected urine, feces, and saliva of infected mice carry the 
virus, which is then picked up by other rodents or humans from the air or deposits 
on surfaces.
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The cause of Lyme disease is a bacterial spirochete that was isolated in the 
United States in the 1970s. Its natural hosts are white footed and cotton mice and 
cotton and wood rats, none of which is affected by the human pathogen. Humans 
acquire the spirochete from ticks that feed first on the blood of infected rodents 
and then on humans. The Ixodes tick, however, is not a picky feeder and is willing 
to feed on over 100 animal species. This is good for humans in that it lessens the 
likelihood that humans will be on the menu. On the other hand, dogs and horses, 
which come into regular contact with humans, are also on the tick’s menu, which 
increases the likelihood of human infection.

Nonhuman Primates

Human immunodeficiency virus (HIV) is believed to have its African res-
ervoir in chimpanzees, while they and some other apes may carry the related 
simian immunodeficiency virus (SIV), first identified in 1985. African monkeys 
host the Zika virus and that which causes yellow fever ( f laviviridae). South 
American monkeys can harbor Trypanosoma cruzi, which is the protozoan that 
causes a form of sleeping sickness called Chagas disease. There are about 260 
recognized species of monkeys, while chimps, which share 98% of our human 
DNA, constitute their own species of apes. Apes lack the tails that are character-
istic of monkeys and that allow them to occupy high forest and jungle canopies. 
All of these very social primates are at home in tropical and semi-tropical for-
ests and jungles, easily passing viruses among themselves. Humans acquire the 
pathogens for Dengue fever, Zika, yellow fever, and Chagas from blood-sucking 
insect vectors. The Aedes aegypti mosquitos feed on monkeys, some of which 
carry the dengue fever, yellow fever, and Zika viruses. If the insects then feed 
on humans, the viruses are passed along. If the so-called kissing bug of Latin 
America similarly feeds on an infected monkey and then a human, a virus may 
be transmitted. Humans usually come into contact with infected animals by 
encroaching on their natural home environments as hunters or through the clear-
ing of forest or jungle for human use. By their nature, vectors are rather mobile 
so that mosquitos may easily carry pathogens from monkeys in treetops to peo-
ple on the ground below. Because of human mobility, people can carry patho-
gens thousands of miles away from animal reservoirs, themselves becoming 
hosts that feed local vectors their infected blood. HIV transmission from a 
chimpanzee has no vector but requires direct contact of a human with infected 
animal flesh or fluids. In parts of Africa, chimp flesh is eaten as “bushmeat.” If 
an animal is infected, the virus can be passed onto humans that capture or keep 
it, butcher it, sell it, cook it, or eat it. From this victim, it is transmitted to other 
humans through contact with body fluids in a chain of infections.

Copepods and Ruminants

Cholera-producing bacteria Vibrio cholerae are naturally found in and on tiny 
crustaceans called copepods. For most of history, these animals remained in parts 
of India’s Bay of Bengal, and the pathogens they carried were generally limited to 
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the adjacent regions where the disease was and is endemic. Intrusion into these 
waters and land areas from the early nineteenth century changed all of that, and 
cholera can be found worldwide. Studies have shown that there is a symbiotic rela-
tionship between copepods and the bacteria, but that the bacteria live perfectly 
well in humans and water bodies apart from the crustaceans. The seven cholera 
pandemics from 1817 to the present have been largely caused by human transmis-
sion of the bacteria and not the copepods.

Trypanosomiasis (sleeping sickness), Rift Valley fever, and Crimea-Congo 
hemorrhagic fever (CCHF) are diseases that jump via insects from cattle or other 
ruminant mammals to humans. Sleeping sickness is caused by a protozoon known 
as Trypanosoma. In nature it usually resides in cattle blood and can do great harm 
to its host. Glossina (tsetse) flies transmit the pathogen among the herd and to 
humans who come too close. Rift Valley fever is caused by a virus usually found 
in animals such as sheep, goats, cattle, buffalo, and camels. Various female mos-
quitos and other biting insects can spread the disease to humans, but more cases 
seem to stem from direct contact with infected mammals or their remains in 
slaughterhouses or veterinary settings. CCHF usually originates in cattle or other 
ruminants and is transmitted to humans by blood-consuming Hyalomma ticks or 
by direct contact with infected animals’ remains in slaughterhouses. Despite its 
name, the virus can be found in nature in the Balkans, Middle East, Turkey, Iran, 
as well as Africa. It does no harm to the ruminants, but in humans can cause death 
in 10–40% of cases.

Insects

Some consider the Hyalomma ticks themselves to be the reservoirs of the CCHF 
virus as well as its vector. The same holds true of the tsetse flies that transmit the 
protozoan Trypanosoma and mosquitos that spread Rift Valley fever.

In 2015, there were an estimated 212,000,000 malaria cases worldwide and an 
estimated 429,000 malaria deaths; in 2017, there were 219,000,000 cases of malaria 
and 435,000 deaths in 90 countries. Over 90% of victims were in Africa. Malaria 
is an ancient and major human disease whose pathogens are carried by Anopheles 
mosquitos among humans with few other animal hosts. Anopheles is more than 
merely a transporter of the protozoan Plasmodium parasite: residence in the mos-
quito is needed for Plasmodium’s stage of sexual reproduction. In humans (and 
macaque monkeys), the Plasmodium matures and feeds on blood. In this way, 
both the mammal and the insect are necessary and complementary hosts.

Human Reservoirs

Human populations serve as reservoirs of numerous infectious diseases. Some 
of these, such as smallpox and measles, had their origins as zoonoses, but at some 
point, the pathogens specialized in humans and abandoned their animal hosts or 
cohosts. At least one form of typhus, epidemic typhus, appears to be a purely 
human disease that is transmitted between humans by the human body louse. 
Typhus fever is caused by the bacterium Rickettsia prowazekii, and according to 
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the World Health Organization, there is no animal reservoir. The lice and disease 
thrive where human populations are large and dense and normal hygiene is sub-
standard. In the past, refugee and prison camps, armies, crowded ships, jails, and 
sites of natural disasters provided prime conditions for outbreaks. Scrub typhus is 
passed among humans by mites such that both humans and mites are considered 
reservoirs of the bacterium.

There are two forms of the intestinal disease dysentery, one bacterial (shigel-
losis) and one caused by an ameba, Entamoeba histolytica. Dysentery is exclusive 
to humans, the pathogens being passed into the environment in human waste and 
acquired in contaminated food or water. This means of transmission is called the 
fecal-oral route. Stressed populations living in unsanitary environments are most 
susceptible. Typhoid fever, caused by strains of salmonella bacteria, is transmitted 
the same way and in the same environments. According to the Centers for Disease 
Control and Prevention in Atlanta, worldwide each year some 22,000,000 people 
come down with typhoid and 200,000 people die. Meanwhile, in the United States 
only about 300 cases occur, and most are treatable.

Syphilis is caused by a bacterium that apparently lost some of its potency in the 
years after it was first noted in Europe in 1494. Initially transmitted by contact 
with contaminated human skin, soon it was passed rather by human sexual activ-
ity. Bacterial gonorrhea, also transmitted by genital contact, was long considered 
a symptom or phase of syphilis instead of a separate disease. Both are purely 
human diseases. So is hepatitis B, a potentially serious liver condition that is also 
transmitted by sexual activity. Yaws is a bacterial skin disease contracted by 
direct contact with fluid released from the sores of human sufferers. Of the four 
types of meningitis, one is acquired by skin-to-skin human contact. Like the bac-
terial respiratory diseases such as diphtheria, tuberculosis, and whooping cough, 
the other three forms of meningitis are spread only by human carriers exhaling 
the pathogens into the air and others inhaling them into their lungs. The bacteria 
that cause the rash and swelling of scarlet fever are transmitted similarly. The 
pathogens are contained in the aerosol spray that is exhaled from the nose and 
mouth when a carrier shouts, sneezes, or coughs. The respiratory infection pneu-
monia sometimes accompanies influenza and creates serious complications for 
sufferers. Unlike the flu, it too is purely a human disease and can be caused by 
either a bacterium or a virus.

Other viral airborne respiratory diseases limited to human beings include mea-
sles and smallpox. Smallpox virus is considered to have been removed from 
nature, or eradicated, though a few tightly controlled laboratories do keep supplies 
of the virus. Important factors in the eradication of smallpox include the effective 
vaccine and the fact that only humans carry the virus. Human reservoirs can be 
more effectively controlled than animal ones. Measles is also considered a disease 
that can be eradicated eventually since, as with smallpox, there are both an effec-
tive vaccine and a purely human reservoir. Mumps may also be contracted from 
airborne droplets containing the virus, but a carrier’s saliva or mucus may also 
pass the pathogen to another human.

The fecal-oral route described above is the main means of transmission of the 
human diseases poliomyelitis and hepatitis A and E. The unappetizing label of 
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this route does not mean that the viruses (or bacteria) are acquired by eating 
human waste. Rather, pathogens released in human waste contaminate water or 
food sources via unsanitary personal or community practices or poor hygiene. 
Occasionally the route is oral-oral, passing the virus in infected saliva or mucus. 
Hepatitis A and E are usually found in underdeveloped countries among poor and 
vulnerable populations. Raw or unpeeled foods, local seafoods or fish, and con-
taminated drinking water may carry the virus, having been polluted by people 
with unsafe hygienic habits or who had picked up the virus from another contami-
nated food or water source. The polio virus, once a scourge that even crippled a 
U.S. president, is likewise ingested and passed on in human feces, to contaminate 
foods, water, and even inorganic surfaces.

In each of the diseases discussed in this section, the pathogens pass from human 
hosts to new human hosts. Some are transmitted by insect vectors such as lice or 
mites, though most by human behaviors such as coughing or sneezing, poor 
hygiene, or sexual contact. Some diseases with animal reservoirs are also passed 
among humans by the same types of behaviors. The next part of this chapter con-
siders how diseases spread by specific vectors and human behaviors.

“CATCHING DISEASES”: HOW MICROSCOPIC 
PATHOGENS ENTER THE HUMAN BODY

When confronted with infectious disease pathogens, the healthy human body is 
like a medieval castle. Its outer defenses of skin and mucus manage to ward off 
most attackers before they enter the walls. Those that do enter are targeted for 
elimination by macrophages, neutrophils, and other patrolling guardians. But just 
as castles were successfully stormed, so human bodies can fail to deal effectively 
with some pathogens and disease results. This part of the chapter outlines a num-
ber of ways in which pathogens foil bodies’ natural and enhanced exterior defense 
mechanisms. The defenses inside the body were discussed in chapter 1 of this 
volume.

One very important variable that a discussion of this kind must mention, even 
if it cannot develop, is the susceptibility of humans under discussion. Many medi-
cal conditions, medications and therapies, and levels of general health can weaken 
the body’s defenses. Factors such as pregnancy, nutritional levels, occupational or 
behavioral habits, age, and medical history may also have an effect on a person’s 
ability to avoid infection when pathogens present themselves. Another variable is 
the infectious period of a given pathogen: from what point and for how many days 
is a carrier of a pathogen able to transmit it to another. If a person has no symp-
toms (is asymptomatic), then she may have no idea that she has the disease or can 
pass it on.

Skin

The skin is the human body’s largest organ and its most important defense 
against infection. It has an acidic surface quality and is bathed with fatty acids 
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that are toxic to many pathogens. Its outermost, or epithelial, cells are easily shed 
in a process called exfoliation. Pathogens that land on or penetrate into this layer 
of cells are readily exfoliated. Some pathogens can enter epithelial cells as a route 
to the lower layers of skin or the body’s interior. These, too, can be shed, espe-
cially with routine hygiene. Some pathogens irritate the skin, resulting in an 
inflammatory reaction that is the body’s means of defending itself. In some cases, 
the irritation leads to scratching that opens the skin to a pathogen’s invasion 
through the abraded skin. Types of typhus Rickettsia are thus deposited on human 
epithelia in the contaminated feces of feeding insects and scratched into the new 
host’s skin. Skin may also be damaged or wounded by piercing, cutting, burning, 
or abrasion. Medical procedures such as invasive surgery that purposely opens the 
skin may also allow the inadvertent introduction of pathogens. Some viruses, such 
as herpes simplex, can penetrate lightly abraded or even intact skin pores after 
contact.

Of course, the skin has large natural holes at the ears, eyes, nostrils, mouth, 
vagina, penis, and anus. These openings are provided with thick layers of mucus 
and other defenses that can effectively inhibit the entrance of pathogens. These 
often sticky layers trap pathogens that are removed by natural body processes or 
by hygienic actions by the individual. Certain cells of this mucosa are covered in 
tiny hairlike structures called cilia, which help capture and transport out foreign 
microbes. More than other orifices, the nose and mouth pull in microbes by inha-
lation, but the respiratory system is provided with a range of effective responses. 
Coughing, sneezing, spitting, sinus drainage, blowing of the nose, and other 
actions help expel the collected pathogens. These actions, however, also help 
spread pathogens to other people. Saliva and tears have special qualities that help 
inhibit bacteria and viruses. The stomach’s gastric acids destroy many pathogens, 
and the nasal, vaginal, and gastrointestinal tracts are lined with microbes (flora) 
that prevent pathogens from thriving. And yet, sometimes the pathogens win.

Vectors

Many serious diseases are spread by the action of infected insects. These carri-
ers are either natural hosts to pathogens themselves, as with Anopheles mosquitos 
and malaria-causing Plasmodia, or are merely transporters. Vectors include con-
taminated fleas, biting flies, mosquitos, ticks, and lice, all of which land on human 
skin for the purpose of feeding on the blood beneath. Most of them break the skin 
and deposit the pathogen during their meals. A few examples follow.

Mosquitos are the most widely spread and common insect vectors. They are 
responsible for transmitting the pathogens responsible for chikungunya, dengue 
fever, St. Louis encephalitis, West Nile fever, yellow fever, Zika fever, Rift Val-
ley fever, and malaria. The female Anopheles mosquito requires blood for nutri-
tion supporting reproduction. Only the female spreads the disease malaria.  
She inserts her mouth into the skin, bringing her protozoan-laden saliva into con-
tact with the human host. The saliva plays a key part in the feeding, as it serves 
as a mild anesthetic that deadens the site of the puncture. With the human 



 Gateways for Pathogens 35

bloodstream tapped, the pathogens enter and begin their journey. While mosqui-
tos other than Anopheles may transmit Plasmodia, because of its role in the pro-
tozoa’s life cycle (see chapter 1, volume 1), Anopheles is by far the most effective 
and common vector. In the 1890s, Ronald Ross established the role of the mos-
quito in the spread of malaria. The disease’s name, literally “bad air” in Italian, 
reminds us that prior to the discovery of the parasites’ role in 1880, medical sci-
ence blamed the environment for malaria. In mosquito-infested areas of Europe 
and Africa, Anopheles lived among other non-malarial mosquitos whose bite did 
not infect people. Consequently, no one thought to link the disease to mosquitos. 
Their breeding requires still water, but some types of Anopheles require marshy 
landscapes while others prefer pools of fresh water. Thus, draining marshes 
proved effective in mosquito control in southern Europe, but has had little effect 
on Anopheles gambiae in Africa.

Yellow fever virus, whose natural hosts are a variety of monkeys, is transmitted 
to humans by female Aedes aegypti mosquitos. Like others, the native African 
Aedes requires a still aquatic environment for breeding and is attracted to humans. 
During colonial times, ships sailing from Africa to the Western Hemisphere inad-
vertently carried Aedes in fresh and rainwater containers. Once here, the tropical 
disease affected port cities as far north as Philadelphia. In 1793, the city lost 10% 
of its population, 4,044 people, to the virus. In 1878, an epidemic swept through 
the Mississippi and Ohio Valleys, killing an estimated 20,000. In 1881 a Cuban 

Female mosquitoes of various species serve as vectors to infect humans with patho-
gens including bacteria, viruses, and parasites. These cause diseases including malaria, 
dengue, yellow fever, West Nile, Zika, and forms of encephalitis. An estimated 700,000 
humans die from mosquito-borne diseases annually. (Centers for Disease Control and 
Prevention)
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researcher named Carlos Finlay all but proved that the mosquito spread the yellow 
fever, though the flavivirus itself was not isolated until 1927. Finlay’s insights 
were initially ignored, but revived and confirmed by an American team led by 
Walter Reed in 1900. The female Aedes can only extract the virus from a human 
or animal host within two or three days of the host’s infection. After that, the con-
centration of the virus in the bloodstream drops. In the mosquito’s stomach, the 
viruses multiply during a two-week incubation period. Entering the insect’s 
bloodstream, the viruses proceed to the salivary gland, from which they are 
injected into the new host when the mosquito feeds.

Bubonic plague, caused by the bacterium Yersinia pestis, was widely believed 
to be spread from rats to humans almost exclusively by the rat flea vector Xeno-
psylla cheopis. X. cheopis prefers living and feeding on the black rat Rattus rattus, 
and so the black rat→flea→human chain has long been the classic model of trans-
mission. Recent research, however, has shown that a much wider variety of animal 
hosts and insect vectors can, and historically probably did, play important roles. 
Even so, the X. cheopis flea is uniquely suited to transmitting the bacterium Y. 
pestis effectively. When the flea feeds on a rat host whose blood is contaminated 
with the pathogen, it inserts its long, siphon-like feeding tube, or proboscis, into 
the rat’s bloodstream. In the process, its proboscis is contaminated with the bacte-
ria. The ingested blood proceeds toward the flea’s stomach but has to pass the mid-
gut. It is here that the bacteria multiply quickly and block the meal from being 
completely digested. The flea remains hungry and soon feeds again. In doing so, it 
inserts the contaminated proboscis and seeks to clear the blocked mid-gut by 
ejecting its contaminated contents into the bloodstream of its host. Frustrated in 
this attempt, it tries again, and so on. Black rats tend to live in close proximity to 
humans, on whose food and garbage they feed. Since Y. pestis eventually kills 
rats, the contaminated and hungry fleas may eventually seek out suitable live 
human hosts, and the pathogen’s jump from rodents to people takes place. The 
flea’s contaminated proboscis and bacteria-laden mid-gut contents are inserted 
into the human’s bloodstream, and the infection begins. Other insects that feed on 
the blood of infected mammals or people can also spread plague, but without the 
blocked mid-gut and regurgitation of the mass of bacteria, they are limited in their 
ability to transmit large quantities of Y. pestis. In the early years of the Third 
Plague Pandemic, Shibasaburo Kitasato and Alexandre Yersin independently 
identified the bacterium responsible for plague. Four years later, in 1898, Paul-
Louis Simond, like Yersin a student of Louis Pasteur, correctly linked rat fleas to 
plague. It took another eight years, however, for general acceptance of his 
discovery.

Epidemic typhus, trench fever, and relapsing fever are diseases spread from 
person to person by the body louse Pediculus humanus corporis. The bacterium 
Rickettsia prowazekii that causes epidemic typhus fever was isolated by Henrique 
da Rocha Lima of Brazil in 1917, though the role of lice had been established by 
Charles Nicolle eight years earlier. Difficult to distinguish from several other 
common diseases, epidemic typhus has only been understood as a distinct disease 
in the West since the later 1400s. Nonetheless, it has played a major role in world 
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history. Body lice feed on human blood but reside in clothing not on the body. 
Rather than serving as anesthetic on the skin, their saliva irritates it, leading the 
human host to scratch and abrade the skin at the site. While and after feeding on 
infected blood, lice defecate the bacteria as a fine powder onto the host’s skin, 
where it is scratched into its outer layers. Regular washing of the body and cloth-
ing greatly reduces the presence of lice and their feces, but circumstances have not 
always afforded this luxury. In crowded conditions, infected lice will readily 
migrate from one to another host. This has been especially true in situations such 
as besieged cities, armies on the march, refugee camps, prisons or prison camps, 
on sailing ships, or in other close quarters where levels of hygiene are not optimal. 
Because of the proximity of clothed and unclean bodies, the disease sweeps 
through with little to stop it. During wartime, low levels of nutrition combined 
with poor hygiene and frequent troop movements meant that traveling armies 
spread the disease through civilian populations. Armies themselves could be  
so reduced in force by the disease that important campaigns were halted and  
victories—and defeats—avoided.

The tsetse fly transmits the protozoa that cause trypanosomiasis, or African 
sleeping sickness, which is fatal unless treated. In the 1880s, they migrated from 
West Africa to southern and eastern Africa, where they thrive on the blood of 
local animals, including cattle and horses. The tsetse is equipped with a proboscis 
similar to that of a mosquito, which it injects into the skin and through which it 
sucks in contaminated blood. If interrupted while feeding, it will continue on the 
same or another host, infecting the second host with the trypanosome protozoa on 
the proboscis and in regurgitated fresh undigested food. The tsetse stomach is also 
the site of a necessary phase in the reproduction of the protozoa. In this sense, it is 
also a reservoir, as noted above. Even upon a first feeding in a cycle, the hungry, 
infected fly will introduce the protozoa either in its saliva or by regurgitation into 
the new host. At the site of the bite, an inflamed nodule forms on the skin, and 
here the protozoa first multiply within the skin. From here, they spread to the lym-
phatic and circulatory systems or to spaces between tissues. There are a number of 
types of Trypanosoma and of types of the Glossina tsetse. Two of the protozoan 
types affect only humans, and other types only affect animals. Five types of flies, 
however, feed indiscriminately, spreading human and animal pathogens among 
animals and humans.

Contaminated inanimate objects, or fomites, can also transmit pathogens 
through the skin. In the ages before the need for routine sanitation and steriliza-
tion of surgical tools was established, surgeons and other practitioners routinely 
pierced or cut the patients’ skin with pathogen-carrying tools, bound wounds with 
contaminated cloth, or probed beneath the skin with unsanitary instruments or 
even fingers. Today, HIV, herpes, and some forms of hepatitis are spread by intra-
venous drug users sharing hypodermic needles. Medical facilities in poverty-
stricken or remote regions are known to reuse needles and unsanitized invasive 
instruments such as scalpels or catheters. This can also be the case during war-
time and in refugee camps, where medical resources are scarce and health prob-
lems plentiful.
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Inhalation

Diphtheria, influenza, Legionnaires’ disease, measles, meningitis, MERS, 
mumps, pneumonia, rubella, SARS, scarlet fever, tuberculosis, whooping cough, 
and probably COVID-19 are all diseases that are hosted by humans and passed to 
others through the air. The pathogens are expelled from the carrier through simple 
breathing or more forceful shouting, coughing, sneezing, or even kissing. Leaving 
the mouth or nose, they are usually contained in tiny droplets of water or vapor. 
These can be inhaled directly by a new host or may land on surfaces with which 
others may come into contact. When such a fomite (contaminated object) is han-
dled, the microbes may be passed to the respiratory system by touching and 
depositing the pathogen on the nose or mouth and by being sucked in by inhala-
tion. Different pathogens affect different stages or combinations of stages of the 
respiratory system, from the mouth or nasal passages to the lungs. Some patho-
gens migrate from the respiratory system to other parts of the body. A few exam-
ples follow.

Different strains of influenza virus are able to invade cells at different points in 
the airway, producing varying levels of symptoms. When protective cells are 
destroyed, defenses against bacterial invasion are weakened, resulting in coinfec-
tions, including pneumonia. Diphtheria-causing bacteria affect the upper respira-
tory system as far as the trachea, attaching to the protective mucosa. Here the 
bacteria produce poisonous exotoxins that damage the airway and may travel in 
the body to harm the heart and nerve cells. The measles virus, needing to invade 
cells to reproduce, targets the surface cells of the trachea and lungs’ bronchi. The 
hordes of new viruses invest tissue cells in the lungs and are distributed through 
the body’s lymphatic and circulatory systems in macrophages and other defensive 
cells, triggering the many symptoms of the disease. The meningococcal bacteria 
that produce meningitis are no strangers to the nose and throat, which they often 
colonize without producing symptoms. When these invade epithelial cells of the 
upper respiratory system’s lining, however, they proceed to the bloodstream and 
eventually lodge in the pockets of fluid cushioning the meninges.

Ingestion

The mouth and esophagus are the pathway to the stomach and intestines. The 
bacterial diseases of cholera, dysentery, and typhoid fever, and the viral diseases 
of poliomyelitis and hepatitis begin when a carrier defecates or urinates pathogens 
in such a way or place that they are picked up orally by new hosts. This is known 
as the fecal-oral route. This might be through contaminated food or water, the 
placing of contaminated and unwashed hands on or into the mouth, or from fomi-
tes that enter the mouth or that contaminate hands that do so. Kissing on the mouth 
and forms of sexual activity that bring the mouth into contact with unsanitary 
body parts may also transmit ingested diseases. In addition to the bacteria, viruses, 
and protozoa having to avoid or suppress the defenses in the mouth and esopha-
gus, they also have to withstand the gastric acids and other elements of the stom-
ach. It is clear that these pathogens spread most readily in environments where 
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general sanitation levels are low and personal hygiene is ignored or difficult to 
maintain.

Typhoid fever is caused by ingestion of the bacterium Salmonella Typhi, usu-
ally in contaminated water and sometimes food. Although the bacteria are suscep-
tible to the high acid level of the stomach, if that level is lowered or if the bacteria 
are protected inside resistant food particles, then they can proceed to the small and 
large intestines. Here they invade the intestinal mucosa and linings, reproduce, 
and produce toxins that prompt the body’s responses of inflammation and charac-
teristic fever. Bacteria are released from the body through defecation. Although 
Typhi does not usually trigger diarrhea, other strains of salmonella, bacteria such 
as Escherichia coli and Shigella (shigellosis), and protozoans such as Entamoeba 
histolytica do cause the fluid-draining condition, usually given the name dysen-
tery. E. histolytica exit the human body in the feces as tiny cysts within a protec-
tive shell, one stage of their life cycle. When ingested, they pass through the upper 
gastrointestinal tract, survive the stomach, and lodge in the intestines. Here they 
shed their protective coating (excystation) and proceed to mature, reproduce, and 
cause dysentery. Many strains of E.coli bacteria reside in the bowels. Certain 
strains, however, are pathogenic and when ingested through the fecal-oral route 
can invade the intestines and cause severe dysentery with rapid and potentially 
fatal dehydration. This bacterium may also be ingested with undercooked meat or 
unwashed vegetables or passed among people by unwashed hands. The bacteria 
known as Shigella act in ways very similar to pathogenic strains of E. coli.

Cholera is an intestinal disease caused by the Vibrio cholerae bacterium. The 
bacteria live in aquatic environments in nature and infect humans only when these 
are disturbed. Unprotected water supplies become contaminated, as do edible 
marine shellfish. Humans develop severe diarrhea as a symptom of cholera, releas-
ing bacteria in watery stool into local environments such as ponds, streams, and 
groundwater. Vibrio have developed no protection against the stomach’s gastric 
juices, so the majority of the bacteria swallowed are destroyed before reaching the 
intestine. An estimated 100,000,000 ingested microbes are necessary to cause the 
disease in a healthy adult. Cholera remained an isolated disease in India until 
modern transportation moved it about from 1817, resulting in no fewer than seven 
pandemics.

Poliomyelitis is a viral disease that had commonly infected children who had 
ingested the poliovirus through the fecal-oral route. The effects, if any, were mild 
and cases conferred lifetime immunity. For some reason, by the later nineteenth 
century the endemic disease in the West had become epidemic, generating height-
ened fear until the production of an effective vaccine in the 1950s. A plausible 
explanation is that the development of modern plumbing and sanitation reduced 
the exposure of young children to the pathogen. Instead of a mild early childhood 
disease, polio became a dreaded scourge of later childhood and adulthood. It is 
also spread by fecal-oral contact, by contaminated food or water or even saliva. 
As a virus, the pathogen can survive the body’s natural defenses, lodging in the 
pharynx and lower in the intestines’ mucosa. Here it uses the body’s cells to repli-
cate, multiply, and eventually migrate. The liver diseases hepatitis A and E are 
also caused by viruses that can be spread by the fecal-oral route.
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Sexual Activity

Hepatitis can also be spread between partners through oral, oral-genital,  
or genital sexual activity. Of the five types of hepatitis—A, B, C, D, and E— 
hepatitis B virus is the most likely to be transmitted during unprotected sex. It 
may also infect the unvaccinated by contaminated razors, syringes, or needles 
(including by tattooing), direct contact with contaminated blood, and from mother 
to child during childbirth. Viruses lodge in saliva, semen, blood including men-
strual blood, and vaginal mucosa. These sources pass the virus from a carrier to 
an unvaccinated and susceptible host during unprotected oral, anal, or genital sex, 
both heterosexual and homosexual. Protection is generally in the form of a con-
dom. The incubation period, or time from exposure to symptoms, can last from 30 
to 180 days, depending on the quantity of viruses acquired. Throughout this time, 
and long after, the carrier is contagious or able to pass the virus on to a new host. 
This helps make hepatitis B one of the most virulent of diseases. In 2018, the 
World Health Organization estimated that 257,000,000 people carried the patho-
gen, and in 2015 some 887,000 died from the disease or complications. All this 
despite the availability of an effective vaccine since 1982.

Other diseases spread through sexual activity—venereal or sexually transmit-
ted diseases (STDs)—include acquired immune deficiency syndrome (AIDS) 
caused by the human immunodeficiency virus (HIV) and bacterial diseases such 
as chlamydia, gonorrhea, and syphilis. Although HIV can be transmitted via con-
taminated needles and blood transfusions, unprotected sexual activity is the most 
common means. During its emergence in the late twentieth century, the disease 
labeled AIDS was closely associated with homosexual, especially anal, sex. Both 
partners are at risk of infection, but, all being equal, the receiving one is at greater 
risk. As with hepatitis, the virus can be contained in seminal fluid, anal secre-
tions, vaginal secretions, and blood. The same holds true for heterosexual part-
ners. In this case, the female is at greatest risk during either vaginal or anal sex. 
The unprotected male partner, however, is also at risk if the woman carries HIV. 
In both cases, anal sex is the more dangerous activity since penetration easily 
causes bleeding that adds to the virus load if the receiving partner is a carrier. If 
the penetrating partner carries the virus in his seminal fluid, the broken blood ves-
sels open the door to infection. The viruses thus enter the body through the mucus 
layers that contact the infected partner’s fluids or through broken blood vessels. In 
the developed world, unprotected homosexual activity is responsible for a higher 
percentage of infections than heterosexual activity. In eastern and southern  
Africa, however, where an estimated 19,400,000 people lived with AIDS in 2016, 
the principal means of transmission is unprotected heterosexual activity. This 
includes consensual sex within and outside marriage, sex for money, and rape.

Chlamydia is caused by the bacterium Chlamydia trachomatis. In infected 
women, this is found in the vagina, mouth, and anus, and in males in the mouth, 
anus, and urethra. Both unprotected heterosexual and homosexual activity of 
almost any kind can pass chlamydia from a carrier. The odds are strengthened by 
the fact that many carriers suffer no symptoms of the disease and thus have no 
idea that they are carriers infecting others. Although the effects on an infected 
male are minor, chlamydia can seriously damage a woman’s reproductive organs. 
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Gonorrhea, once understood as a symptom of syphilis, is an inflammatory STD 
brought on by the gonococcus bacterium. As with chlamydia, gonorrhea is trans-
mitted through a range of sexual activities both heterosexual and homosexual, and 
infection from a contaminated fomite is unlikely. The chlamydia bacterium is 
nonmotile, and its effects are largely on the genital area. Gonococcus is also non-
motile but able to enter the bloodstream and affect non-genital body systems 
including joints (arthritis), skin, and the eyes (conjunctivitis). Syphilis is also bac-
terial, being caused by the spirochete Treponema pallidum. These microbes are 
motile and very mobile, and after initial infection during sexual activity, even 
kissing, they can travel throughout the body, affecting any body system. They are, 
however, unable to survive long outside the human body, and as with other bacte-
rial STDs, infection by fomites is unlikely. In the womb of a syphilitic woman, a 
fetus is subject to infection across the placenta resulting in severe mental and 
physical disabilities. The disease was first recorded by Europeans in the 1490s, 
following Columbus’s voyage to the Western Hemisphere. Apparently spread by a 
retreating French army in Italy, it was soon to be found throughout the continent. 
By all accounts, early modern syphilis was a far more serious disease than its 
modern form. Rapidly associated with promiscuous sexual activity, the disease 
was used by the emerging print media, Church authorities, and common gossip to 
decry the foul moral state of European humanity. It was the first STD to be treated 
in such a public manner.

PARASITIC WORMS AND DISEASE

The major groups of worms that infect humans are nematodes (roundworms), 
trematodes (flatworms), and Cestoda (tapeworms). Exposure to all worms is a 
matter of environmental sanitation and personal hygiene, poverty that degrades 
both, and cultural practices such as effectively cooking and preserving foods.

Nematodes spend part of their life cycles in soil, and humans acquire the eggs 
or larvae from this source. Children who play in soil and adults who work in it are 
generally the most vulnerable. Estimates of the number of people infected with 
nematodes range from one billion to a quarter of the globe’s population. Patho-
genic nematodes that are introduced orally and settle in the intestines include the 
whipworm (Trichuris trichiura) and Ascaris lumbricoides. Hookworm larvae in 
the soil penetrate human skin, usually through the feet, and proceed to the intes-
tines. The Guinea worm (Dracunculus medinensis) is considered a tissue nema-
tode that is orally contracted from contaminated water, but that lives beneath the 
skin.

Whipworm eggs contaminate soil when infected humans defecate. They are 
picked up on foodstuffs or in drink, by insects who spread them, by domestic ani-
mals who are handled by people, by children who play in the soil, or by unwashed 
hands that then touch the mouth. The eggs travel to the small intestine, where they 
hatch and mature. As adults, they head for the large intestine, where they embed 
in the mucosa and the females reproduce. They can remain for one or two years, 
ejecting eggs that are defecated into the soil. During that time, they can cause 
minor hemorrhaging and anemia as they feed on the human blood supply. Ascaris 
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lumbricoides is acquired in the same fashion, and eggs similarly hatch in the small 
intestine. From here, however, its larvae break into the bloodstream and end up in 
the liver and eventually the lungs. Larvae are coughed up the trachea, enter the 
esophagus, and proceed back to the intestine. They, too, can live one or two years, 
but can reach a length of 40 centimeters. Throughout its travels, Ascaris can 
adversely affect the lungs, intestines, and pancreas and can interfere with human 
growth and development by interfering with the body’s absorption of nutrients 
from food. This is especially a problem in areas where food is already scarce. 
Hookworms in the body follow a path similar to that of Ascaris, but they enter the 
body through the feet, causing skin infections as well as blood loss and anemia as 
they feed in the intestinal mucosa.

Dracunculus, or Guinea worm, causes a disease known as dracunculiasis. This 
nematode initially infects tiny freshwater crustaceans called copepods. When 
these contaminate a drinking water source, humans ingest the worm larvae that 
mature inside the human body. Reaching lengths of 70–120 centimeters, the adult 
female worms burrow under the skin. At a point, the worm creates a hole or ulcer 
in the skin through which it protrudes slightly and deposits its larvae outside the 
body. The ulcer is usually low on the leg, and the larvae are deposited when the 
victim walks into a standing water source. In 1986, an estimated 3,600,000 cases 
of dracunculiasis occurred. By 2018, the number reported was well below 100, 
due in large part to aggressive public health measures in affected African and 
other countries.

Trematodes are flatworms one type of which is called a fluke. Schistosomiasis 
or bilharzia is a disease caused by blood flukes that normally reside in freshwater 
snails. At an early stage in the worm’s life cycle, it emerges from the snail into the 
water and can enter a human host in the water through the skin. The circulatory 
system takes the worm to the liver, where it matures and produces eggs. These are 
then shed into the water supply, where they hatch and become larva-like infectors 
of local snails and eventually other people. An adult worm can live in a human 
body for many years, and most symptoms of infestation are mild and affect the 
lower gastrointestinal system.

Other types of pathogenic trematodes include liver flukes, intestinal flukes, and 
lung flukes. Like other trematodes, these also utilize snails to support part of their 
life cycles before returning to water in a larval stage. Here they are ingested by 
crabs, carp, or other aquatic life or deposited on aquatic plants. Mammals such as 
felines, pigs, and dogs who feed on these ingest the worm and can pass it on to 
humans through their waste or when used as food. The larvae are generally 
ingested by humans in raw, undercooked, or poorly preserved food, especially 
crustaceans or fish. They make their way to the small intestine where the larvae 
develop and travel to the large intestine, liver, or lungs. Effects on humans are 
usually minor and rarely fatal, but the cycle of contamination is supported by the 
fact that each adult female worm may produce tens of thousands of eggs each day. 
Serious problems can develop if large numbers of worms take up residence and 
feed on the human’s blood supply.

Pathogenic tapeworms are generally flatworm members of one of two families 
of Cestoda, a class with some 3,000 species. Six of these can infect humans. They 
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can be very long: from 1.5 to 12 meters in length, often doubling back on them-
selves in the gut. Besides humans, hosts include pigs, dogs, and cows. Like other 
intestinal worms, part of the tapeworm’s life cycle is spent in water, hosted by fish 
or crustaceans. Once anchored in the human intestine, the tapeworm feeds by 
absorbing nutrients that flow by rather than by puncturing the interior surface and 
consuming blood. The adult female can release as many as half a million eggs 
daily. These may end up in water bodies or sewage, and they can even survive in 
treated sewage. Humans can ingest eggs or larvae by handling or eating under-
cooked contaminated fish, crustaceans, or meat. In places where raw sewage is 
used for fertilizing food crops, the eggs may be deposited on plants and eaten if 
the produce is not properly sanitized or cooked.
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Outbreaks, Epidemics, and Pandemics

Modern epidemiologists are experts in tracking the occurrence and spread of dis-
ease. Epidemiology is a complex profession that incorporates the natural sciences, 
especially branches of biology, the social and behavioral sciences, medicine, and 
pharmacology. The goal of epidemiologists is not just to study patterns of disease, 
but to provide information and strategies for limiting its effects on populations. 
Information gathering and analysis are at the core of their first task, and providing 
public health and political decision makers with accurate conclusions and useful 
tools for addressing problems is at the core of the second. They may work with 
disease on a strictly local level, for cities, counties, or even hospitals. They may 
work for organizations with worldwide reach, such as the U.S. Centers for Disease 
Control and Prevention (CDC) in Atlanta or the United Nations–linked World 
Health Organization (WHO). Epidemiologists are in the frontlines of the battle 
between humans and dangerous pathogens. As much as for any health or social 
science, their discipline has been revolutionized by the development of computer 
technology and instantaneous verbal and visual communications. Chapters 1 and 2 
discussed the nature of infectious threats to human health. This chapter is con-
cerned with the spread of infectious disease within and among humans.

When an individual becomes infected by a single identified pathogen, he or 
she is referred to as a case. If the affected person is a solitary hiker whose dog 
had come into contact with wild rodents and their plague-carrying fleas, which 
then infected the hiker, the case is likely to remain isolated. Assuming the per-
son receives medical assistance and an accurate diagnosis, antibiotics should 
defeat the Yersinia pestis bacteria, and the matter ends with the single case. 
Should the hiker die, and none other be infected, then the unfortunate victim is 
a case fatality. This incident of a single infected person and a single death has a 
case fatality rate of 100%. Should the hiker’s dog’s fleas infect a total of three 
people (three cases), and only one die, then the case fatality rate would be 
33.33%. The term “incidence” refers to the number of new cases within a given 
population over a given period of time. If the three cases occurred within a 
group of 10 hikers, the incidence of plague within that group would be 30%. 



46 Epidemics and Pandemics

The seriousness of a given case will depend on a number of factors: these can 
include the age, sex, general health, and nutritional level of the patient; ini-
tially, his or her awareness of having contracted the disease; the quantity of 
pathogens introduced and the location on the body of infection; previous expo-
sure to the pathogen or vaccination against it; and availability of necessary 
health care. Mortality is a measure of the number of deaths caused by a given 
disease (or related diseases) within a given population during a given period of 
time. Many factors affect mortality:

• how the pathogen is passed along to a human (airborne, in water or food, by a 
vector animal, or direct human contact);

• the lethality or deadliness of the disease;
• the availability of effective prophylaxis (means of preventing the acquisition 

of the disease);
• the number of people exposed to it;
• the number who actually contract the disease;
• the state and availability of medical and public health services;
• the familiarity of medical personnel with the disease, its cause, and 

treatment;
• the availability of appropriate treatment for infected individuals;
• and the ability to enact special public actions such as health warnings, quaran-

tine of suspected victims, isolation of known cases, or restricting access to 
affected locations.

An epidemiologist investigating our plague case would want to determine many 
aspects of the matter: where—specifically—the group had hiked; where the dog 
had roamed (and where the infected rodents might be resident); the exact timeline 
from the dog’s probable infection to the medical diagnosis and treatment of the 
patient; the patients’ state of health before and after exposure of each of the 
infected hikers; and whether other domestic animals or people (and who specifi-
cally, if possible) had come into contact with the hikers or the dog. By checking 
local records, the investigator would determine whether—and when—previous 
cases of animal or human plague had been recorded for the location or surround-
ing area. If the infected rodent colony could be located, then others nearby would 
need to be located and tested for presence of the pathogen. Steps would also be 
taken to keep other people and domestic animals away from the area. Investiga-
tors would file reports with local, county, state, and federal public health officials 
on the incident and subsequent steps taken. Among these would be the careful 
destruction of the colony and its plague-carrying fleas if located, and follow-up 
monitoring.

If the area is known as a home for many plague-infected colonies, then officials 
would declare it a focus or reservoir of the disease. In that case, plague would be 
considered an enzootic disease: one that is maintained within a given animal pop-
ulation over a long period of time. Among humans, such a disease would be 
labeled endemic, from the Greek for “fixed among the people or country.” A good 
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example would be the common cold, caused by a nasal or rhinovirus. Such dis-
eases circulate within the population, but tend to have mild symptoms with low 
case fatality rates. Virulence is a measure of a disease’s threat, in terms of ten-
dency to spread within a population, nature of disabling symptoms, and case fatal-
ity rates. Virulent diseases are rarely endemic, since they tend to spread rapidly 
and kill off potential long-term hosts quickly. It appears that some endemic dis-
eases started out as being quite virulent and dangerous to human life. Mutations 
that lessened or reduced virulence factors in the pathogens made for more suc-
cessful organisms or parasites. Longer-living hosts served the pathogens’ interests 
better than dead ones did, and thanks to natural selection, the less virulent strains 
survived and reproduced.

By definition, endemic diseases are part of the public health landscape in any 
given area. What is endemic in one area, however, may not be in another. Today, 
smallpox has been eradicated or eliminated from nature thanks to very aggressive 
programs of monitoring and vaccinating susceptible populations. It was, however, 
endemic in much of Europe during the sixteenth century. Children tended to con-
tract the disease, and survivors gained permanent immunity from it. When infected 
adults from Europe inadvertently brought the virus to the Western Hemisphere, it 
ravaged Native populations who had never been exposed. An outbreak of a disease 
is defined by higher than “normal” incidence of the disease within a given popula-
tion. The “normal” incidence of American smallpox was zero, so its mere appear-
ance among Natives was by definition an outbreak. Smallpox was a highly 
contagious disease spread by human breath and the presence of the virus on inani-
mate objects or surfaces. Such contaminated materials are referred to as fomites. 
Natives had no prior knowledge of the disease or how to treat (and avoid) it, so 
transmission of the virus among them was rampant. The outbreak of smallpox (and 
other accompanying diseases such as measles) quickly developed into epidemics or 
widespread and prolonged outbreaks. The word comes from the Greek for “upon 
or over the people” and was used by the Greek medical pioneer Hippocrates in the 
fifth century BCE. Those infected transmitted the pathogen to others nearby and 
they apparently traveled to other centers of population where they transmitted the 
virus to new and equally unprepared groups. Such actions started and continued a 
chain of epidemic transmission that spread across South and North America, 
reducing Native populations to small fractions of their pre-epidemic sizes.

At times, an epidemic can spread so widely and affect so many populations that 
it is considered a pandemic, a word derived from the Greek for “all people.” The 
collective epidemics of smallpox and measles among Native Americans killed so 
many and spread so widely that they may well be considered pandemics. As gen-
erally used today, however, pandemic refers to an outbreak of disease that is global 
in scope. The worldwide presence of the coronavirus responsible for the disease 
COVID-19 is what earns its label “pandemic.” The First Plague Pandemic (or 
Plague of Justinian) was caused by Yersinia pestis and is usually considered by 
scholars to have been the earliest pandemic. It began in the mid-sixth century CE 
in the Mediterranean region, sweeping it and surrounding areas in epidemics that 
recurred across two centuries and then disappeared from the historical record. In 
the 1340s, plague returned, spreading from Central Asia westward and possibly 
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eastward to China. This Second Plague Pandemic began with the infamous Black 
Death in almost all of Europe, North Africa, and western Asia (mid-1340s–1352). 
It recurred in Europe for almost 400 years and in the southern Mediterranean until 
the 1850s. The Third Plague Pandemic began in China in the mid-nineteenth cen-
tury, spreading to India, Hong Kong, Hawai’i, and even San Francisco and Seattle. 
Its last significant appearance is dated to 1945, though outbreaks of plague con-
tinue to erupt.

Unlike contemporary epidemiologists, historians of disease are usually rather 
limited in their ability to piece together accurately the characteristics of past out-
breaks, epidemics, or pandemics. Reliable statistics are usually lacking, and vic-
tims, witnesses, and medical practitioners are long gone. Written accounts—even 
by witnesses—have to be treated carefully by historians. Terminology is often 
obscure and descriptive words difficult to define with precision. Before the Scien-
tific Revolution (c. 1600–c. 1800), medical symptoms such as body temperature or 
pulse rate were usually recorded qualitatively and not quantitatively. It was not  
until the successes of microbiology and the germ theory in the later nineteenth 
century that causal factors such as bacteria, insect vectors, or naturally contami-
nated food sources were taken into account by contemporaries. Reliable medical 
or demographic statistics are available only for recent episodes. And much infor-
mation considered vital to modern researchers was simply not observed or 
recorded by people at the time.

In almost all historic epidemic or pandemic cases, the pathogens themselves 
have disappeared and left no trace, but not in all cases. From the 1980s, some seri-
ous challenges arose to the accepted identification of the disease known as the 
Black Death. One prominent scholar even claimed that the disease had to be 
almost any one other than bubonic plague. Defenders of the century-old identifica-
tion were supported when microbiologists studied the tooth pulp of skeletons from 
several European plague cemeteries. Enough of the teeth examined proved to have 
DNA of the plague bacterium Yersinia pestis to convince most critics. Recent 
research into plague transmission has, however, undermined the once generally 
accepted model of Y. pestis→ black rat Rattus rattus→rat flea X. cheopis→human 
victim. The picture that is emerging in the later 2010s involves many types of 
rodents and other mammals harboring the bacterium and many insect vectors 
beside X. cheopis transmitting Y. pestis to humans. In addition, generally accepted 
plague mortality estimates for the period 1347–1352 have risen from 25–33% to 
40% of the total affected populations.

The history of disease is a constantly evolving field. Its evolution is fueled not 
only by newly developed evidence and technology but also by the concerns and 
questions of new generations of scholars who look back at the past and forward to 
new challenges.

OUTBREAK: DISEASE OCCURRING WITHIN LIMITED 
POPULATIONS

In late April 2019, the website of the Maryland (State) Department of Health 
posted the following:
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The Maryland Department of Health has advised that people might have been 
exposed to measles at the following locations at the following times:

• 4000 Old Court Road in Pikesville, MD on:
• Tuesday, April 2 from 9:00 a.m. till 1:00 p.m.
• Sunday, April 14 from 10:30 a.m. till 1:30 p.m.
• Tuesday, April 16 from 9:15 a.m. till 12:30 p.m.

• Market Maven (1630 Reisterstown Rd, Pikesville) on Sunday, April 14 from 
11:45 a.m. to 2:30 p.m.

• Seven Mile Market (201 Reisterstown Rd, Pikesville) on Sunday, April 14 
from 12:45 p.m. to 3:15 p.m.

If you or your family member visited one of these locations ONLY at the specific 
date and time listed above, please see “MDH Instructions for People Who Might 
Have Been Exposed to Measles.”

Modern monitoring and reporting technologies allow for the precision demon-
strated in this Maryland advisory. The state was in the midst of an outbreak of 
measles, as declared by the CDC: between January 1 and late April 2019, a total of 
four cases had been confirmed in the state. The CDC is the central clearinghouse 
in the United States for all available information on infectious disease cases in the 
United States and abroad. It might be called Epidemiology Central. Measles is a 
disease declared eliminated from the United States in 2000 and targeted for eradi-
cation from the earth. The CDC defines an outbreak as three or more reported 
cases in a limited area over a short time. The occurrence of outbreaks in the United 
States does not negate the CDC’s determination that measles has been “elimi-
nated” in the United States.

Measles, or rubeola, is a highly contagious viral disease that in nature is only 
transmitted among human beings. The virus is passed by a contagious person 
expelling (coughing or sneezing) the virus on or near a vulnerable person or by an 
uninfected person spending time in a room or with objects contaminated by the 
virus (usually up to two hours after being expelled by the patient). Typical early 
symptoms include high fever (up to 104°F), red watery eyes (conjunctivitis), and 
runny nose. Three to five days after the first symptoms appear, a red, itchy rash 
develops on the skin and inside the mouth. Typically, this lasts five to six days. 
Although it can be prevented with the MMR vaccine, currently, there is no cure or 
effective therapy for measles. Complications of the disease include diarrhea and 
resulting dehydration, ear infection, and contraction of pneumonia; encephalitis, 
or swelling of the brain, may also occur, and pregnant women may suffer miscar-
riage. Among historic European populations and for much of American history, 
measles was endemic and essentially a common childhood disease. A case confers 
lifetime immunity, so it rarely affected adults in a population in which it was 
endemic. When sixteenth-century Europeans landed in the Western Hemisphere, 
the virus accompanied them and was among the imported pathogens that ravaged 
the Native populations, killing untold millions. In the 1950s, researchers John 
Enders and Thomas Peebles isolated the measles virus, and Enders developed a 
successful vaccine in the early 1960s. At this time, about 500,000 cases and 500 
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deaths were reported annually in the United States. Use of the vaccine greatly 
reduced the incidence of measles and was combined with vaccines against mumps 
and rubella, or German measles, as the prophylactic MMR vaccine that was 
licensed for distribution in 1971. Currently, one dose confers about 95% protec-
tion, while a second raises that to near 100%. Even with the availability of the 
vaccine, in the 2010s some 20 million people worldwide were infected with mea-
sles annually, and in 2015 an estimated 73,400 died from the disease or its compli-
cations. Most of these cases and deaths are reported in underdeveloped or 
developing areas of Asia and Africa. Outbreaks in the United States are usually 
attributed to someone importing the disease from one of these areas. In this way, 
the disease can be said to have been “eliminated” from the United States: once the 
outbreak ends, the disease does not remain endemic.

In 2018, the CDC recognized 17 outbreaks of measles across the United States 
and 372 cases of the disease. Some of the 372 were isolated cases and not part of 
one of the outbreaks. Eighty-two of the cases (22%) were people who were from or 
had been abroad and imported the disease to the United States. The remainder 
(78%) caught the disease from someone who had been an active case. In 2014, the 

In the twentieth century, public health officials learned the value of harnessing popular 
support for battling infectious diseases, including polio and smallpox. This boy proudly 
displays his “Official Rubella [German measles] Fighter Membership Card” and button. 
(Centers for Disease Control and Prevention)
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total number of U.S. outbreaks was 23 and of cases was 667, a 79.3% higher case-
load than in 2018. From January 2010 to December 2018, excepting 2014, the aver-
age number of annual measles cases in the United States was 161.4.

During just the first four months of 2019, the number of U.S. cases jumped to 
764 in 23 states, higher than for any full year since 1994. During the last week of 
April alone, 60 new cases were reported. Georgia recorded 6 cases, as many as the 
total for the previous 14 years. Michigan’s Oakland County had an outbreak from 
mid-March and reported 40 cases. Oakland is part of metropolitan Detroit and is 
Michigan’s second most populous county. During the same four-month period, 
Rockland County, New York, reported 206 new cases. Of these, 82% were under 
the age of 19, 80% had had no MMR vaccination, 8% claimed one or two doses, 
and the vaccination status of 12% was unknown. Rockland County is noted as 
having the largest percentage of Jewish residents of any American county (31.4%). 
Also affected were nearby Jewish communities in Brooklyn and Queens, New 
York. These last outbreaks were responsible for over half of new cases in the 
United States in early 2019. Political and public health officials recognized that 
lack of vaccinations—avoided for cultural reasons—was responsible for the 
spread of measles and mandated vaccinations for all otherwise unvaccinated resi-
dents younger than 19. The penalty for noncompliance was $1,000. In late April 
2019, the threat of a measles outbreak at the University of California at Los Ange-
les and California State University at Los Angeles prompted authorities to quaran-
tine some 300 students and staff. Quarantine is the forced isolation of people 
suspected of having or being at risk of having a particular disease. It is an impor-
tant public health tool in limiting the potential spread of disease. People who could 
prove they had appropriate vaccinations or an earlier immunizing case of the mea-
sles were rapidly released. At Cal State, the fear was that a single infective person 
had entered a campus library and put everyone in the facility at risk. At UCLA, it 
was a contagious student who attended several classes. To April, the state as a 
whole had only suffered 38 measles cases in 2019. Ironically, in the midst of this 
episode, hundreds reportedly appeared at the state capitol to protest mandatory 
vaccinations.

A single infected person can trigger an outbreak of disease, but the conditions 
have to be favorable. With measles and other diseases for which there are vaccines, 
this means a pool of people who have had neither the disease nor vaccinations 
against it. Many recent measles outbreaks have been traced to foreign travelers to 
the United States or U.S. citizens traveling abroad and returning with the disease. 
In 2018, the source of some U.S. outbreaks was traced to Israel, in 2014 and 2015 it 
was the Philippines, and in 2011 it was France. In 2019, warnings were given to 
travelers to Ukraine, Israel, and the Philippines. Certain tight-knit American com-
munities that refuse vaccination for cultural, religious, or philosophical reasons 
allow for swift spread of a disease such as measles once introduced. In 2018 and 
2019, it was Orthodox Jewish communities in the New York City region. In 2017, 
it was a Somali-American enclave in Minnesota. In 2014, it was Amish coreligion-
ists in Ohio. What all shared was a resistance to and refusal of vaccinations. From 
December 2014 to April 2015, 147 cases of measles were linked to Disneyland in 
California. While no clear picture of the outbreak has emerged, officials assume 
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that infection of the park visitors and staff was initiated by a single visitor who had 
acquired the virus while in the Philippines. Samples of the virus showed similari-
ties to the strain or type then prevalent in the Philippines.

A disease outbreak, then, is loosely defined as the occurrence in a given loca-
tion over a limited period of time of a number of cases of a disease that is higher 
than the expected or average number. In cases of diseases that are naturally exclu-
sively human, this usually means the introduction of a pathogen into a community 
by one or more infected individuals from a source outside of the community. Epi-
demiologists and doctors refer to the contagious introducer as the index case or, 
sometimes, patient zero. Identifying this individual and his or her movements is 
highly desirable, since with each potentially infectious encounter another string of 
cases could be set in motion. Tracing the prior contacts of infected persons back-
ward may point authorities to the common source. Theoretically, the full range of 
that person’s potentially infective contacts could then be listed and these people 
warned or treated. If any are proven contagious, then in turn their contacts would 
be identified and alerted. Publicizing such a person’s identity, however, raises 
legal, practical, and ethical issues. In the earliest days of the presence of HIV-
AIDS in the United States, some investigators felt they had identified Patient Zero: 
a gay flight attendant who had had sex in Haiti and visited several North Ameri-
can cities where he likewise had sex. Whatever role his activities may have had in 
spreading the then-emerging disease, in retrospect, it is unlikely he was the true 
index case in the United States. Publication of his identity, however, did help 
establish the identification of HIV-AIDS as a “gay disease.” It also earned him 
status as a scapegoat and a terrible reputation.

The index case for the summer 2007 outbreak of Ebola virus disease in the 
Democratic Republic of the Congo was a four-year-old girl. She probably con-
tracted the disease from an infected bat whose meat her parents purchased and she 
had eaten. She died four days after her lethal meal. Rather than receiving Western 
medical care, whose representatives would have carefully disposed of the body, 
she was prepared for burial by a 55-year-old woman of the village of Luebo. The 
woman contracted the disease from the corpse and spread it to others during the 
short time she remained alive. Although the total number of victims of the disease 
is unknown, 184 of these people also died. Some deaths and burials may not have 
been recorded, and others may have had mild symptoms and recovered fully. In 
this outbreak, a total of 264 cases were reported, with 186 case fatalities, includ-
ing the girl and woman. Given the lethality of the Ebola virus, this 70% case fatal-
ity rate is not surprising. In West Africa, in 2014–2015 a similar incident sparked 
a far more serious outbreak, usually (and logically) labeled an epidemic. A chain 
of Ebola-caused deaths probably began with a rural child, her or his mother and 
grandmother, and their social circle. It widened as the sick were carried on foot or 
by bicycle to nearby clinics or hospitals, or as medical caregivers, unaware of the 
nature of the illness, visited the sick or dying. Early on, the known case fatality 
rate was 70%. Soon the number of cases rose to 4,000, and the case fatalities to 
over 2,000. Areas of three countries—Sierra Leone, Liberia, and Guinea—were 
heavily affected, and Lagos, Nigeria, received an index case by airplane. Interna-
tional support aided local emergency workers and helped contain the epidemic. 
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Authorities, experts, and the media wondered out loud whether the affected area 
should be cordoned off from contact with the area outside. By its end, the epi-
demic claimed 11,310 lives from among 28,616 people known to have been 
infected, a case fatality rate of 39.5%. Effective medical intervention was doubt-
less responsible for lowering the rate from its earlier much higher level.

Outbreaks can occur whatever the means of transmission of the disease patho-
gens. If the means is through blood or other bodily fluids, as with Ebola, teams of 
emergency medical or health care workers may become infected accidentally. If 
sexual activity spreads the pathogen, then people who are sexually active with 
multiple partners are likely candidates. Male and female sex workers may be most 
susceptible, but customers or even the faithful spouses of infected customers may 
acquire the disease. Contaminated animal meat or fur pelts may transmit patho-
gens to groups of humans who eat or trade in these products. For example, as 
above, Ebola outbreaks in Africa have resulted from one person’s contact with 
so-called bushmeat derived from an infected animal; the origins of the outbreak 
and eventual epidemic of pneumonic plague in Manchuria in 1910–11 have been 
traced to fur trappers of plague-flea-ridden marmots and tarbagans. Foods such as 
unwashed farm produce or spoiled prepared dishes can set the table for an out-
break of salmonella or Escherichia coli (E. coli) poisoning if enough people con-
sume them and fall ill. A water source that is contaminated with a pathogen such 
as the cholera-causing Vibrio bacteria may inflict the disease on many people in a 
limited area before the source is identified and eliminated or decontaminated. Dis-
turbances to natural habitats can also bring humans into contact with pathogen-
carrying animals, including birds, primates, and, of course, insects. Insects may 
also be sensitive to atmospheric conditions, including temperature and humidity, 
and geographic characteristics such as height from sea level and soil composition. 
When these changes occur in these near human settlements, pathogen-carrying 
insects may be driven or drawn into previously disease-free locales, sparking out-
breaks of insect-vectored cases.

EPIDEMIC: WHEN DISEASE SPREADS BEYOND LIMITED 
POPULATIONS

Child obesity, opioid addiction, violence, driving while impaired, diabetes, 
hate: the media have declared that the United States suffers from epidemics of 
each. In popular usage, epidemic means the widespread and growing presence of 
an undesirable phenomenon. Its exact popular meaning is imprecise. Sometimes 
statistics support claims of a particular epidemic, and sometimes the term is used 
by media merely to be alarmist. Sometimes the ambiguity lies in the use of the 
same term as both a noun and adjective: an “epidemic disease” is not the same as 
an “epidemic of a disease,” though the terms may refer to the same disease. None 
of the phenomena listed above, however, is rooted in infective pathogens, and thus 
none is of interest to us. For our purposes, epidemic refers to an extended, pro-
longed, and widespread outbreak of a specific infectious disease.

As stated above, “epidemic” comes from Greek words meaning, roughly, all 
over the people or country. The fifth-century Greek physician Hippocrates (or his 
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followers) wrote seven volumes titled Epidemics, in which the term evidently 
meant a collection of symptoms—a syndrome—that spread through the popula-
tion of an area. He grouped these cases by similarity so that his epidemia meant 
the circulation of a single disease (nosos), and not just the presence of various ill-
nesses within a population. Of course, his concept of disease differed radically 
from our own. Before germ theory caught on from the later nineteenth century, in 
the West disease was defined loosely in terms of observable symptoms: fever, 
rash, swellings. It was blamed on a variety of causes from God to winds or bad air, 
from an imbalance of bodily fluids (humors) to witches and curses. For Hip-
pocrates and his heirs, the emphasis was on natural causation rather than super-
natural, but the role of tiny animals (animalcules) was only hinted at. Hippocrates 
and his students seem to have believed that unusual “constitutions” of the atmo-
sphere in a given place gave rise to distinctive human illnesses. This theory of 
pathogenic air persisted for over two millennia in the West in the form of widely 
held miasma theory. Putrid, noxious, poisonous vapors or mists were “exhaled” by 
the earth or generated by human or animal filth or rotting corpses after a battle. 
Some people were affected, some fell ill but recovered, and some fell ill and died. 
Serious books on the Black Death attributed the plague to miasmas as late as the 
1890s. The identification of a given disease with a given pathogenic organism or 
microorganism only accompanied the rise of microbiology in the later nineteenth 
century.

The line between an outbreak and an epidemic is generally kept very broad. 
There may be a reason for this. When public health authorities in a republic report 
on a rising infectious disease incidence, labeling it an outbreak rather than an epi-
demic may make a big difference on public opinion and morale. People in other 
countries have epidemics of infectious diseases, Americans have epidemics of 
obesity, texting while driving, or chronic diseases such as diabetes. Or so Ameri-
cans may believe. Is choice of one or the other term a matter of science or politics? 
In all of its reports on measles in the United States in the later 2010s, the CDC 
avoided use of the term “epidemic,” referring always to “outbreaks.” The main-
stream media respected this avoidance, though voices in the alternative media did 
use the term. In 2003, a coronavirus-caused disease labeled Severe Acute Respira-
tory Syndrome (SARS) burst on the world scene with its roots in rural China. 
Over six months, around 8,098 cases and 774 deaths were reported from 26 coun-
tries, mostly in Asia. In its online discussion of the historical episode, the World 
Health Organization refers to it as the “epidemic of SARS” (https://www.who.int/
ith/diseases/sars/en/); on its website, the CDC refers to the “SARS outbreak” 
(https://www.cdc.gov/sars/about/fs-sars.html). Both sources cite the same statis-
tics and mention the same beginning and end points of the episode. To make mat-
ters more confusing, on another CDC page on SARS in 2003, the event is referred 
to as both “SARS global outbreak” and “the 2003 SARS epidemic” (https://www.
cdc.gov/sars/index.html). One might prefer that “epidemic” have some quantita-
tive parameters such as affecting some particular percentage of a population or 
some specific rate of increase in incidence, or extent of geographic coverage, or 
other defining characteristics. We may, however, have to be satisfied with 
“extended, prolonged, or widespread outbreak” as a working definition.

https://www.who.int/ith/diseases/sars/en/
https://www.who.int/ith/diseases/sars/en/
https://www.cdc.gov/sars/about/fs-sars.html
https://www.cdc.gov/sars/index.html
https://www.cdc.gov/sars/index.html
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Labeling a disease episode an epidemic rather than a mere outbreak can have 
more serious repercussions than frightening the public. At the time, no one knew 
how long the 2003 “SARS epidemic”—as it was then called—would last, how 
extensively it would spread, or how many would fall ill and die. Worldwide trade, 
airline travel, and tourism were hammered by fears of exposure to the disease. 
The estimated cost of the “epidemic” to world economies was $33 billion—to the 
U.S. economy, $7 billion of that. Considering that worldwide SARS killed 774 
people in 2003 and measles an estimated 530,000 (CDC) during the same year, 
one must conclude that the reaction to SARS was over the top. The mere announce-
ment of a new, poorly understood but fatal, and rapidly spreading disease had a 
large impact on human behavior and economies. That it was labeled an epidemic 
pushed fear even further than it might otherwise have been.

But this was nothing unique to SARS or 2003. Across the centuries of the Sec-
ond Plague Pandemic (1340s–1720s), civic authorities in Europe had to decide 
when to declare that pestilence (la pesta, die Pest, or pestilenza)—the equivalent 
of “epidemic”—was present. It was not a decision taken lightly, since it triggered 
significant public actions. Cities responded to plague by quarantining suspected 
victims, cutting off trade, sealing off affected neighborhoods, and closing theaters 
and other public arenas. Churches and marketplaces were emptied and those who 
could closed their shops and fled the city. Declaring the presence of plague had 
severe consequences. During Moscow’s last major plague visitation in the 1770s, 
imperial authorities put off their declaration of plague for weeks. Even as plague 
casualties mounted, ministers, bureaucrats, and the press denied that the Russian 
capital was undergoing an epidemic. The reason for the denial was simple: if for-
eign governments and merchants knew that plague was raging, they would halt all 
commerce and contact and withdraw their representatives.

PANDEMIC: BEYOND AN EPIDEMIC IN SPACE, SEVERITY, 
AND DURATION

In 2009, in the midst of what was developing into the H1N1 flu “pandemic,” 
David Morens and colleagues at the National Institutes of Health published a short 
paper titled “What is a pandemic?” They noted that pandemic is a concept and not 
a thing and that as a concept it is adaptable and that historically its meaning has 
changed. They agreed that today pandemic means a large epidemic and that  
certain features of an epidemic may raise it to pandemic status. A pandemic is 
very widespread geographically, appearing in two or more regions or even glob-
ally. The disease in question is contagious (one catches the disease) and easily 
transmitted among people. High rates of transmission of the disease within and 
between populations can result in its “explosive” spread. This results from people 
having little natural or acquired (as by vaccination) immunity to the disease. This 
may be because the pathogen is new, as in the 1980s with the virus responsible for 
HIV-AIDS, or in 2019–2020 with the new corona virus. Finally, the pandemic 
disease is usually going to produce high incidence and case fatality rates or  
have other serious effects on the infected. As pandemic diseases usually  
travel with people, in the age before mechanized travel—railroads, steamships, 
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airplanes—disease episodes labeled pandemics by historians were rare. Even so, 
ancient Rome’s road and maritime networks and regular sea travel between Europe 
and the Americas in the sixteenth century made pandemics possible. Pandemics 
of plague, smallpox, measles, and other highly contagious diseases killed millions 
in the premodern era. Among these scourges was influenza.

Influenza, or the flu, is a viral animal disease with many strains or types. Some 
of these circulate among humans, creating annual outbreaks or even epidemics. It 
is highly contagious, spread by sneezing and coughing. Some strains of flu are 
rather benign, with low case fatality rates, though others are virulent. The flu 
virus is also devilishly prone to mutate. It can be an opportunistic disease, one 
that takes advantage of the weakened condition of people who are suffering from 
other illnesses. Many of its typical symptoms—cough, sore throat, respiratory 
drainage, muscle or body aches, fatigue, and often fever and chills—are common 
to other respiratory illnesses. This makes diagnosis difficult in the absence of a 
blood test that is positive for the virus. This was isolated only in 1933, a discovery 
that quickly led to development of an effective vaccine. Medical historians often 
disagree about whether influenza played a role in past epidemics for which there 
are trustworthy accounts. Some include influenza with some combination of 
typhoid fever, measles, and possibly bubonic plague in explaining the Plague of 
Athens (430–426 BCE) during the early stages of the Peloponnesian War. The 
contemporary eyewitness and historian Thucydides left a clear, matter-of-fact, 
and naturalistic description of the disease(s) in his History of the Peloponnesian 
War. Yet, identifying the disease at work in modern terms remains difficult. In 
2006, Greek researchers published a study of three teeth extracted from a group of 
around 150 Athenian skeletons in a mass grave dating to the period. They had 
looked for evidence of pathogen DNA in the teeth’s encapsulated pulp. They con-
cluded that typhoid fever caused by the bacterium Salmonella enterica serovar 
Typhi was the “probable” disease. Challenged by another group of scientists, they 
walked back their conclusion somewhat, emphasizing its “probable” quality. Dis-
agreement continues.

Some historians blame influenza along with smallpox for the Roman pandemic 
known as the Antonine Plague of ca. 165–191 CE. An important witness who 
recorded his observations of the victims was the Greek-speaking Roman physi-
cian Galen. Like Thucydides, Galen left us very naturalistic clinical descriptions 
of the symptoms and course of the disease(s). An argument against influenza is 
that surviving the disease conferred immunity, which influenza does not. One 
contemporary explanation—not Galen’s—for the origin of the disease was that 
when Romans ransacked a temple of the god Apollo in Seleucia, a chest contain-
ing the pestilence was opened. Apollo was not only a god of healing but also one 
who brought a plague upon the Greeks in Homer’s Iliad. The story also echoes the 
myth of Pandora’s box, which, when opened, unleashed countless misfortunes on 
humankind. However it first appeared, it reappeared in Egypt in 178–179, in Nori-
cum (modern Austria) in 182–183, and in the city of Rome in 191, when for a time 
some 2,000 victims died each day. Historians’ estimates for the death tolls due to 
the disease during the quarter century have ranged from 1.5 million to 25 million. 
As of this writing, the most recent student of the episode, Kyle Harper, estimates 
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that 7,000,000–8,000,000 died, about 10% of the Empire’s population. At the 
time, the Roman Empire was at its historical peak, with trade, travel, and military 
activity connecting people from Scotland to Egypt. About 75,000,000 people lived 
within its borders, and movement was facilitated by excellent roads and safe mari-
time travel. Whatever the exact nature of the disease or diseases, the geographic 
scale of their appearance, the time period over which they struck, and the mortal-
ity they caused warrant the label of pandemic.

The Western historical record for the next 1,450 years has little to offer on out-
breaks or epidemics of influenza, and in a mild form, it may have become endemic 
in such urban pockets as there were in the medieval West. The label influenza 
reflects the contemporary belief that the influence of the stars or other celestial 
bodies was responsible for the disease. From the 1490s, influenza imported from 
Europe appears to have joined smallpox and measles in ravaging Native American 
populations. Influenza may have been the disease that caused the mysterious 
“English sweating sickness” epidemics in England and Western Europe between 
1485 and 1551. Epidemics identified less ambiguously as influenza swept Western 
Europe in 1557 and Britain in 1578, 1658, and 1675. The earliest designated pan-
demic of influenza erupted in Asia in 1580 and continued, with variations perhaps 
due to mutations, into 1581. Europe, Africa, and Asia suffered the illness and, in 
some places, unusually high death tolls. The city of Rome, for example, lost some 
8,000 to the flu. Influenza pandemics erupted again in 1732–1733, affecting people 
around the world and especially in Europe, Britain, and North America as far 
south as Mexico. In 1781–1782, influenza again circled the earth in one of its worst 
global pandemics. An estimated 75% of Britons fell ill, as did people in every part 
of Revolutionary America. The new country was again stricken in 1789–1790, as 
the flu broke out in widespread epidemics in New York, New England, and Cana-
dian Nova Scotia. Many flu-weakened individuals also contracted lethal pneumo-
nia. In 1830, an epidemic in China sparked three waves of pandemic influenza 
between 1831 and 1837. As with the contemporary Second Cholera Pandemic, 
spread of influenza was accelerated by tightened networks of global trade, faster 
maritime travel, and expanding railways.

The term “pandemic” was first used in print in England in 1666. It was essen-
tially a synonym for “endemic,” a disease commonly occurring in a region or 
country. Its meaning mutated, eventually becoming synonymous with epidemic, 
or an unusually widespread disease outbreak. This is how it appears in America’s 
first dictionary, compiled by Noah Webster and published in 1828. Epidemic 
became the usual term for a large-scale infectious disease outbreak during the 
nineteenth century until the international assault of influenza in 1889–1891. In 
1889, a pandemic of highly contagious influenza spread from the Russian Empire 
to Western Europe. Passengers aboard steamships carried it to African, Ameri-
can, and even Australian ports, and railways conducted it inland during 1890. In 
only a few months, Europe suffered between 270,000 and 360,000 deaths, though 
the mortality rate was only 1%. Across the globe, the rate was 0.15% resulting in 
around one million deaths. Three decades later, the flu struck far more virulently 
in a global pandemic often labeled the Spanish Flu. Waves of the disease occurred 
in the spring of 1918, fall of 1918, just as World War I was ending in Western 
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Europe, and again in the following spring. Until recently, the global death toll was 
estimated as being around 20 million, a number established in the 1920s. Recent 
researchers have doubled that number. In less than a year, over 40 million people 
died, more than twice the total number that died on battlefields during the war’s 
terrible four years. The global mortality rate is estimated to have been 2.5%, more 
than 14 times higher than the previous pandemic’s rate of 0.15%. There are many 
strains of influenza virus, and it appears that the H3N8 strain dominated in 1889–
90, while the more virulent avian (bird) flu strain H1N1 was responsible in 1918–
1919. Authorities today fear a reappearance of H1N1 more than that of any 
influenza virus because of the devastation caused a century ago.

Long endemic in India’s Bay of Bengal, from 1816, cholera spread by maritime 
trade and railroad in waves of seven pandemics. The last of these is considered by 
many scholars to be ongoing. Today, Vibrio cholerae-contaminated water and sea-
food are responsible for a WHO-estimated 1.3–4 million cases of cholera each 
year and between 21,000 and 143,000 deaths. Concentrations of the disease 
occurred in storm-ravaged Haiti from 2010 and in war-torn Yemen from October 
2016. Social disruptions such as war and natural disasters interrupt the supply of 
clean, uncontaminated drinking water and the reliable supply of medical service. 
Vaccines against the disease have been available since the late 1800s. Cholera 
causes severe diarrhea, but treatment of dehydrated cholera patients with oral 
rehydration therapy (ORT) is both effective and inexpensive. It must, however, be 
available when needed.

The idea behind monitoring cases of disease in order to detect rises in incidence 
is not a new one. During the Second Plague Pandemic, as early as the 1370s, some 
Italian cities required the cause of death to be recorded with each parish burial 
record. English death records included special plague-death designation from the 
mid-fifteenth century, and London’s famous Bills of Mortality had their origins in 
1519. These lists of deaths by cause and by London neighborhood were intermittent 
until regularized and were required weekly and published from 1563. As public 
health officials today search readily available statistics for telltale changes in local, 
national, or worldwide incidence levels of diseases, so the Tudor Queen’s ministers 
nervously reviewed each week’s number of new plague cases. If a certain level was 
reached, then authorities went into action, closing theaters (Shakespeare spent his 
time off writing sonnets), quarantining ships’ crews, and preparing plague hospitals. 
The general public, too, kept an eye on the numbers of reported plague deaths, as 
they remained level, grew to indicate a likelihood of epidemic, or began to fall in the 
midst of one, indicating its coming end. When low enough, church bells, silenced 
during plague time, were unleashed. This was not to toll deaths but to peal for joy.
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Confronting Infectious Disease:  
Before Germ Theory

Infectious disease pathogens thrive in large and localized populations of vulnerable  
humans, a sort of critical mass. In most of human history, people formed relatively 
small groups of hunters and gatherers that moved about following herds and sea-
sonal vegetation. Beginning some 12,000 years ago, during the so-called Neo-
lithic or Agricultural Revolution, humans developed sustained agriculture and 
domestication of some animals. This allowed them to settle and eventually estab-
lish urban areas that increased local population densities. These also concentrated 
domestic animals such as horses, sheep, pigs, and poultry, and pests from mosqui-
tos to rodents, from which humans could contract zoonotic diseases. Along with 
agriculture and settlements came recurring infectious diseases. These circulated 
beyond the settlements as people moved from one to another, or with visitors—or 
invaders—who were otherwise not settled. From this time to our own, people 
have struggled against infectious disease but have only really understood its 
causes and nature for a little over the past century.

It is a given in Western philosophy—and most other systems of reasoning—
that every effect has a cause of some sort. In order to alter or eliminate an effect, 
one needs to alter or eliminate its cause. If the effect is an outbreak of disease, how 
a culture explains its causation will dictate how members of that culture will seek 
to deal with the cause of the disease. If the cause is understood as natural, then 
natural tactics will be used; if it is understood as spiritual or divine, then very dif-
ferent approaches will be taken. Sometimes actions outstrip theory, as during the 
Second Plague Pandemic. Europeans had no accepted theory of contagion, yet 
many responses to plague assumed that one could “catch” the disease from other 
people or things. Nonetheless, the history of humanity’s struggle with infectious 
disease is the story of theories of disease causation and consequent human action 
affecting that causation. This could mean any of a range of activities from con-
suming healthful herbs to isolating the sick, from repenting of sin to making 
human sacrifices. Most historical cultures used a mix of natural and supernatural 
approaches when battling infectious disease outbreaks.
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World traditions of physiology, health, and disease before modern times shared 
many fundamentals:
• humans were an integral part of nature;
• all human bodies operated according to the same principles;
• fluids and an animating force ran through every living body;
• maintaining a balance meant health and lack of balance meant illness;
• features of the environment impacted that balance, and thus health;
• these features included invisible forces, divine and spiritual;
• both avoiding illness and healing it required understanding and addressing 

the fundamentals.
To obtain a feel for these, we first survey the medical traditions of Aztec Mexico, 
China, India, and the West. During the Second Plague Pandemic, the West devel-
oped uniquely aggressive and coordinated means of confronting pestilence. In the 
process, those involved undermined traditional beliefs by privileging their own 
theories, observations, and conclusions. Political leaders came to realize that 
sometimes brutal actions were necessary to combat the spread of disease. By 
1800, plague had been altogether eliminated from Europe, thanks in large part to 
human action. In the eighteenth and nineteenth centuries, other diseases replaced 
bubonic plague as scourges of the West. By concerted human curiosity, research, 
experimentation, and action, people came to realize that they could control small-
pox, childbed fever, and cholera, at least on a local level. But achieving each of 
these required breaking with the traditional model or paradigm of human disease. 
Before discovery of bacteria, the campaign against tuberculosis relied on older 
environmental explanations of the disease. Even after the true cause was identi-
fied, the approach to containing the disease, institutionalization of the sick, 
remained as old as Renaissance-era plague laws.

THEORIES OF HEALTH AND DISEASE BEFORE THE 
DISCOVERY OF GERMS

Every human culture created explanations for severe diseases and developed 
approaches to dealing with them. Four medical traditions are briefly reviewed 
here: the Aztec, Chinese Traditional Medicine, Indian Ayurveda, and Western 
medicine. For each, we sketch fundamental understandings of how the body func-
tions and how it becomes diseased and some of the responses prompted by these 
notions. In each, what Westerners understand as religious explanations were very 
important. Discussion of these is limited here, with fuller accounts in chapter 9 of 
this volume.

Pre-Columbian Aztecs of Mesoamerica

From the late 1300s to the 1520s, much of modern Mexico was occupied and 
ruled by the Aztec people. They built on older cultural traditions of such local 
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societies as the Maya, Olmec, and Toltec. Good health came with naturally bal-
anced diets and physical activity. As well, the human body was considered to be in 
good health when its three animating spirit forces (sometimes called souls) were 
in balance (tonocayo); imbalance resulted in poor health or illness. Teyolia was 
centered in the heart and was responsible for a person’s vitality and ability to rea-
son and learn, and it survived death of the body. Ihiyotl was located in the liver. It 
regulated respiration and could be corrupted by immoral personal decisions. 
These manifested as bodily emanations that needed to be cleansed or sweated out. 
Finally, tonalli regulated the body’s temperature from the head. Of the three, ton-
alli was considered the life force of a person and was believed to leave the body 
periodically during irrational states such as sleep or sexual activity.

These populations, however, experienced periodic famines and the stresses of 
war that weakened their ability to stave off disease. There is also evidence of a 
range of infectious diseases including influenza and its complications of bacterial 
pneumonia, typhus, syphilis, meningitis, dysentery, yaws, and tuberculosis among 
other diseases. Each of these can occur as outbreaks and some as epidemics. Aztec 
culture closely linked humans with the natural world as well as gods and spirits in 
a unity of existence. All things were linked to all other things, and gods of the sky, 
earth, and the earth’s interior ultimately controlled nature. Physical disease could 
have any of numerous causes, from angry gods or spirits to natural poisons to 
curses and witchcraft. Just as nature was structured in usually balanced  
dualisms—hot/cold, male/female, or creation/destruction—so certain gods brought 
both good health and disease. Epidemic disease struck with a severity that could 
only be imagined as divine in origin. Tlaloc was the god most closely associated 
with infectious diseases, and he was understood to work through spirit intermedi-
aries from lesser deities to wandering tonalli or the teyolia of bitter ancestors.

In the face of an outbreak of infectious disease, the Aztec response was to 
determine the source of the attack and satisfy the angry or offended deity. Priest/
healers sought answers by visiting the spirit world through trances and the use of 
hallucinogenic drugs or plants. Here they would converse with supernatural 
beings who would reveal the cause of the plague and prescribe appropriate indi-
vidual and social actions. These therapists were the paini, those who “drank medi-
cine.” Religious actions such as prayer and moral rebalancing by shame or apology 
headed the list of responses. If medicines or herbs were considered palliative 
(reducing symptoms) or curative, they were prepared and administered by the tíctl 
(healer). These men and women also applied therapies such as bloodletting 
(thought to reduce fever by reducing tonalli) and the external application of medic-
inal plasters. The physical aspects of healing evolved from centuries of trial and 
error, of experimenting and passing on the successful remedies to apprentices 
who did the same.

When Europeans invaded and colonized the Western Hemisphere from the late 
fifteenth century, they brought with them new technologies, languages, animals, 
religion, medicines, and diseases. Smallpox, measles, and mumps came early on, 
while malaria and yellow fever followed. Original sources in the native Nahuatl 
language were destroyed in the conquest, so we do not know much about  
the Aztecs’ reactions to the onslaught of new diseases. It is clear, however, that the 
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invaders’ god had great power through inflicting illness, which it unleashed on  
the resisting Native population. In addition, there is evidence that Aztecs believed 
that their own gods abandoned them. It seems that to the Aztecs, the Spaniards’ 
power rested as much with their priests as with their conquistadores. The god that 
can cause disease can cure it. Of course, European medicine could not cure these 
new diseases any more than Aztec prayers or medicinal therapies, but the con-
querors seemed to suffer little from them.

China

The ancient culture of China was second to none in developing theories of 
human physiology, disease, and medicine. As with Indian Ayurveda, Chinese 
Traditional Medicine (CTM) was a learned tradition. This means that it was 
transmitted through classic texts, such as the Yellow Emperor’s Classic Canon of 
Internal Medicine, and formal education based on these. Government adminis-
tration in China was imperial and radiated out from the emperor’s court. This 
included the Great Medical Office, in which at any one time 300 carefully 
selected students were provided elite medical education. Selection and service 
were founded on the ancient Chinese philosopher Confucius’s principles of hard 
work, intellectual achievement, and civil service. But these professionals consti-
tuted only a small percentage of the wide variety of healers who practiced medi-
cine in China. Competing with Confucianism were the religious systems of 
Buddhism and Daoism, which saw healing in largely spiritual and moral terms. 
Conversely, practitioners known as empiricists were quite practical in applying a 
wide range of therapies, herbal remedies, and medicines to affect physical heal-
ing or pain reduction. Rather than acting on theories of how the body worked, 
these men and women relied on their own experience or knowledge gained infor-
mally. While CTM practitioners (ruyi) were elite professionals and limited their 
ministrations to fellow elites or the military, religious and empiricist healers 
treated by far the majority of Chinese.

What all of these traditions shared was a concept of the dual nature of disease. 
It had both natural and supernatural components. Religious healers used both 
prayers and healthful herbs and drugs, while CTM physicians dictated the use of 
healthful diets as well as the wearing of talismans or amulets to ward off aggres-
sive ghosts or spirits. As did the Aztecs and Hindus, the Chinese considered the 
universe to be a living organism in which humans participated. Poison, a fall, or 
an arrow could harm a person, but so could an offended ancestor spirit or deity. 
The monotheistic religious traditions of the West—Judaism, Christianity, and 
Islam—understood there to be two separated worlds, the natural and the super-
natural. Non-Western cultures tended to see a unity and therefore a very active 
intersection of gods, demons, ghosts, and the living. For a human to retain or 
regain good health, she or he had to pursue a way (dao) of right and moral living. 
The physician, priest, and philosopher each tried to lay out the right path, which 
the individual would follow with self-disciple and right life choices.

Like the Aztecs, the Chinese understood human life to be balanced between 
opposing principles. Personal moral or behavioral failings or external influences 
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could create imbalances, which could result in illness. To the Chinese, yin was a 
“female” principle associated with earth, night, water, cold, wife, fertility, posi-
tive activity, and evil, disease, and death. Yang was the male principle associated 
with all of yin’s opposites: sun, day, dryness, heat, husband, destruction, and 
goodness, health, and life. Yin and yang were imagined as natural forces that 
course through the body through ducts as did blood and air. Losing yin or yang 
had a similar effect of losing blood or being deprived of air. Most aspects of the 
universe were divided into yin or yang, for example, seasons, stars, human organs, 
and foods. Living correctly through a yin season (winter and fall) meant consum-
ing appropriate yang foods to replenish the body’s diminished yang. If the yang 
stomach was not functioning properly, a diet of yang foods would be needed to 
replenish the body’s yang or a diet of yin foods to calm the stomach down. Main-
taining balance in one’s body, mind, and spirit was a direct function of correct 
living and of the functioning of qi (chee), the life force that circulated in the body 
through 12 imagined ducts labeled meridians. The life-giving flow was directly 
affected by the balance of yin and yang. Both internal factors and external stimuli 
could create blockages that manifested as illness. Qi itself regulated the flow of 
blood and other bodily fluids, managed the body’s temperature, and served to pro-
tect the body against external pathogenic (disease-causing) factors. Maintaining  

Chinese Traditional Medicine (CTM) has long emphasized the importance of the 
imagined ducts in the human body that carry the vital life force called qi (chee). This 
image from the 1628 edition of the Yang K’o Hsuan sui by Wen-chih Ch’en displays the 
meridians of the stomach, a yang-related organ. (National Library of Medicine)
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qi by keeping the body’s yin, yang, and organic systems in good working order 
and balance (zheng qi) was key to protecting one’s health.

Disease was believed to be yin associated and therefore cold and damp in nature 
(shang han). The Yellow Emperor’s Classic Canon (traditionally attributed to the 
third millennium BCE, though modern scholars date its origin much later) dis-
cusses what it calls the “hot disease” (re bing). This is generally understood as 
infectious disease, the kind that causes epidemics. Whether hot or cold, CTM 
posited three types of causes of disease: external, internal, and non-external-non-
internal. Internal factors were affective, the Seven Emotions: anger, brooding, 
fear, fright, grief, joy, and sorrow. Non-internal-non-external factors included 
irregularities in diet, trauma, parasites, and sexual activity. There were six exter-
nals: cold and heat, dampness and dryness, summer heat and wind. Each was 
associated with either yin or yang and thus qi, with a season of the year, and with 
foods and herbs. When present in the body, each produced specific symptoms. 
Externals were what we would consider environmental factors, but these entered 
the body and were pathogenic. They were especially important in explaining epi-
demic diseases. For this, wind was the key external, as it “blew” other external 
pathogens (disease creators) into the body though pores and orifices the way atmo-
spheric wind blew dust into a house. Once inside, externals disrupted the body’s 
balance of yin and yang and blocked the meridians and their life-supporting flows 
of qi. Wind-driven externals or pathogens (xie qi) acted quickly and could over-
whelm the body’s defensive qi. Death could be quite sudden.

Such “pestilential evils,” or liqi (also the name of a tumor-reducing drug), which 
could strike entire populations, were thus environmental in nature according to 
CTM. To other practitioners and much of the Chinese populace, such devastating 
events as plagues had to have divine origins. And, of course, deities could manip-
ulate a locale’s environment to produce the effects of an epidemic. Food regimens, 
drugs, herbs, and acupuncture to increase the flow of qi (when the needles were 
heated it is called moxibustion) treated the suffering, but the bigger issue was 
divine displeasure. This was especially true of Daoism and Chinese folk religion 
and medicine. Leprosy, or what today is identified as bacterial Hansen’s disease, 
was considered a consequence of demonic possession among the Chinese. Main-
stream medical authorities imposed isolation or expulsion on lepers and mandated 
execution for those who had committed crimes. Buddhists understood the terrible 
symptoms to be divine punishment for transgressions in this life or another. Even 
so, monks saw to lepers’ needs, even giving them space in their monasteries. Dao-
ists saw the disease as a result of a disordered life and recommended self-healing 
through self-discipline and pursuit of a good path (life).

Not only folk or religious practitioners had divine healing heroes: the imperial 
religious cults, too, included several human physicians who were raised to the 
status of gods. These divine entities had the power of inflicting and relieving sick-
ness, as with Baosheng Dadi, an eleventh-century CE physician. Perhaps more 
powerful were traditional deities such as Hsi Wang Mu, the ancient Daoist god-
dess of disease who is also known as the Queen Mother.
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India

Indian Ayurvedic (“knowledge of life”) medicine emerged and developed 
between 3,000 and 5,000 years ago and like CTM is based upon a complicated 
model of physiology. It is also known as a “learned tradition,” since its principles 
and practices were taught systematically and recorded in writing (Sanskrit) from 
an early stage in its development. Among millions of people, Ayurveda remains 
an actively studied and practiced framework for protecting and regaining health. 
Indians also blamed and relied upon a pantheon of Hindu and Buddhist gods and 
lesser supernatural beings for health and healing. In the region of Bengal, where 
cholera was long endemic, a cult of the cholera goddess Oladevi has long flour-
ished. The goddess Sitala Mata is believed both to induce and cure smallpox, and 
the twin gods known as the Asvins have had a general practice of helping the 
afflicted and curing disease. Dhanvantari, an avatar of the major deity Vishnu, is 
called the Physician of the Gods and god of Ayurveda itself. Ayurvedic medicine, 
however, has tended to privilege natural explanations and remedies for disease 
while generally downplaying the role of demons, gods, ancestor spirits, and other 
entities. Explanations for epidemic or infectious diseases, such as smallpox, chol-
era, or plague, however, require a role for powerful supernatural forces.

Traditionally, Indians understood there to be five elements, or building blocks, 
of the material world: ether, air, fire, water, and earth. The body functions properly 
when its three doshas (tridoshas), similar to the old Western conception of four 
humours, are in correct amount and balance. The dosha vata consists of the ele-
ments air and ether and is centered in the colon; pitta consists of the elements fire 
and water and is centered on the small intestine; and kapha, made of earth and 
water, is concentrated in the chest and lungs. Doshas are distributed throughout the 
body, which is itself constructed of seven dhatus, or fluids and tissues. These 
include bone, blood, and muscle. Ayurvedic medicine has a concept of a vital 
bodily force, ojas, analogous to CTM’s qi. This flows through the body and can be 
depleted or increased by both physical and emotional activities. These might 
include pain or a sense of well-being, hunger or satisfaction, exertion or rest, or 
anger or joy. Finally, the well-functioning body eliminates the waste products 
known as malas: urine, perspiration, and feces. When the dhatus are functioning 
properly, the ojas and doshas are in balance, and the malas are being efficiently 
excreted. The result is good health. Much of this depends upon moderate and nutri-
tious diet and hydration, physical activity, and emotional and mental stability.

Problems occur if the srotas, or channels through which the doshas, nutrients 
from food, and malas travel through the body, become blocked or inefficient. This 
may have physical causes from improper diet or overexertion or may stem from 
emotional or spiritual causes. External factors can also impact the body’s func-
tioning and health. This is the case with most diseases. For example, modern 
Ayurvedic medicine accepts modern Western medicine’s understanding of the 
role of the Vibrio cholerae bacterium in causing the intestinal disease cholera 
(visuchika; “cholera” is from the Greek). The bacterium is the external factor that 
affects the doshas and grossly overproduces malas in the form of body-draining 
diarrhea, sweating, and sometimes vomiting. The seat of vata, the colon, is over-
stimulated and pitta is badly depleted (dehydration); intervention is vital to the 
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sufferer’s survival. Of course, Vibrio was unknown to the ancient world that 
developed Ayurveda, but that some force was creating the enteric (intestinal) dis-
tress was obvious. Traditional therapies of hydration and various herbs and spices 
are still applied today, though modern therapies have pride of place.

Ancient Sanskrit texts discuss the outbreak or epidemic—janapada- 
uddhvamsa—as a function of environmental conditions. When many suffer the 
same effects in a given locale, its air, water, vegetation, animals, and even earth-
quakes or ghosts (invisible spirits) are considered to play major roles. The study of 
the movements of the stars and planets, or astrology, also informs Ayurveda, since 
celestial bodies are believed to have an influence on human life and health. Indeed, 
some periods of recurring disease begin and end with the passage of certain sea-
sons. One of the earliest known Ayurvedic texts, known as Caraka’s (or Chara-
ka’s) Compendium, clearly blames corrupted air and water of a place at a specific 
time as well as spiritual changes to be responsible for infectious disease. It states 
that “bad judgments” of local societal leaders at some previous time led to bad 
actions or unrighteousness by humans and consequent abandonment by the benign 
local gods. These affected the area and its air and water. Through the tainted air 
and water, the corruption affects the residents, bringing the same physical sick-
ness to many. The nature and lethality of the sickness are related to the nature of 
the original “bad judgments” and corruption. Although there is a hint of contagion 
at work, the corruption and disease being passed among the people by people, 
Ayurveda does not develop this theory of transmission.

In the Ayurvedic view of epidemic disease, causation is moral, spiritual, and 
physical. Prevention requires correct living and a high level of morality, especially 
among rulers. Gods and spirits play roles and must be kept satisfied by prayer and 
gifts, lest they abandon or turn on the people. During an epidemic, only some of 
the people are seriously affected or die, and these are assumed to be the ones least 
prepared by possessing good health. Maintenance of one’s health through proper 
diet and lifestyle choices, including meditation, is the best prophylactic—or pre-
ventive measure—an individual can pursue. It is well known that by 1700 CE, 
perhaps as early as 1000 CE, Indians practiced inoculation, or variolation, as a 
preventive measure against smallpox. This involves inserting a small amount of 
the infective viral material into the skin through a scratch or with a sharp knife. 
This produced a generally mild form of the disease that conferred immunity 
against a later, more serious case. Although it seems that Ayurvedic texts do not 
mention this practice, some do mention using poison to counteract poison, which 
is in effect what inoculation does. For victims of disease, Ayurveda prescribes a 
wide range of medicinal herbs and spices believed to rebalance the doshas and 
clear out the srotas. Therapeutic procedures such as inducing sweating, vomiting, 
or defecation are believed to help dispose of malas, while such practices as blood-
letting and massage could be therapeutic or prophylactic against disease.

The Classical, Christian, and Islamic West

When the Greek poet Homer inflicted a plague on the Greek army besieging 
Troy, he depicted Apollo mowing soldiers down with arrows. To the Greeks, 
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Apollo was a god who both caused and could heal disease. Three hundred years 
later, in his Oedipus Tyrranus, the Athenian playwright Sophocles recounted how 
an insult directed at a priest of Apollo resulted in “a deadly pestilence” unleashed 
on the people of Thebes. In the Hebrew Scriptures (Christian Old Testament), God 
repeatedly promised to protect His people if they were faithful and to impose 
“every plague” if they were not. When King David sought to have a census of his 
people carried out, God sent a plague that slaughtered 70,000 men of Israel. The 
Hebrews’ enemies fell likewise, when God punished the Egyptians with the deaths 
of their first-born children, leading to the Exodus led by Moses. From a modern, 
scientific standpoint such explanations for epidemics are called mythopoeic. They 
serve a religious function in warning leaders and people alike against acting con-
trary to the divine will, but they do not really explain the cause and nature of epi-
demic disease. Even so, among Western religious believers “God sent the plague” 
would continue to echo even into the era of AIDS. Serious moral or behavioral 
transgressions by a society triggered God’s righteous anger, and only repentance 
and change of life by the offending society could balance it.

At the moment Sophocles was producing his plays, Greek thinkers, writers, and 
healers began changing the mythopoeic picture of disease and healing. Men whom 
we label as pre-Socratic philosophers began searching for and finding natural 
answers to myriad questions concerning the world about them. The powers of 
gods were undermined as Thales explained thunder—traditionally the tool of 
Zeus—as a natural process, and Xenophanes noted that humans made gods to be, 
act, and even look like themselves. When he came to describe a plague that struck 
Athens, the historian Thucydides ignored the gods and merely narrated what hap-
pened. At the same time, the Greek physician Hippocrates and his students con-
ducted a healing practice that relied on physical or human processes. They 
recorded their cases and theories in some 70 volumes. Known as the Hippocratic 
Corpus, these writings laid the groundwork for physiological understanding and 
medical practice that shaped those of the Greeks and Romans and Christians and 
Muslims through much of the nineteenth century.

Hippocratic medicine was empirical in that it relied on observation and the 
drawing of conclusions based on it. It also, however, had a solid (if incorrect) 
understanding of how the human body was structured and functioned. Four sub-
stances known as humours were created in the liver and flowed through the body: 
blood and phlegm, black and yellow bile (choler). Like the tridoshas, the humours 
were associated with a variety of natural phenomena: organs, seasons, qualities 
(hot, cold, wet, dry), planets, foods and drugs, stages of life, sex (women were hot 
and wet; men cold and dry), and personality types. English still uses these humoral 
concepts as the Greeks did: a person might be choleric (hot-tempered), melan-
cholic (brilliant but depressed), phlegmatic (unemotional), or sanguine (confident 
or optimistic). A person’s “complexion” was not the condition of a person’s skin, 
but the totality of characteristics he or she possessed. As in other systems, good 
health was a matter of keeping the humours balanced. Key to this was moderation 
and balance of the six so-called non-naturals, which were factors of environment, 
diet and lifestyle: air, food and drink, exercise and rest, sleep and wakefulness, 
waste removal and refilling the body’s requirements, and the passions or emotions. 
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Illness resulted from imbalances among these, such as too much hard work, too 
little sleep, constipation, or strong negative emotions. Illness caused by imbalance 
could be remedied by rebalancing: working less, sleeping more and more restfully, 
drinking more and eating foods that promote defecation, or working to rid oneself 
of negative emotions. The correct foods, herbs, and drugs could strengthen the 
presence of certain humours, as could certain therapies. Very common was con-
trolled bloodletting, usually by tapping a vein in the arm, to reduce the volume of 
that humour.

Most Greek-based medicine was concerned with treating the individual by 
rebalancing his or her humours. Hippocratic theory had little to say about infec-
tious disease and had no concept of contagion: of one person “catching” the dis-
ease of another. The one non-natural that seemed to surround everyone in equal 
measure was air, itself both a fundamental element and the atmosphere’s chief 
constituent. When many people in a limited area suffered from the same symp-
toms, observation and logic dictated that the air or other environmental factors 
had to be the cause or causes of the illness. Unhealthy, pestilential, or poisoned air 
was known as miasma, and it remained the standard explanation for epidemic 
disease to the end of the nineteenth century. That some fell ill and recovered, 
some fell ill and died, while some never fell ill was evident to all, and it seemed to 
indicate that an individual’s complexion played an important prophylactic (dis-
ease-preventing) role. It could also indicate that some had a stronger or weaker 
dose of or exposure to the miasma. Miasmas were usually believed to emanate 
from sources of stench, such as sewage, dead bodies, or rotting vegetation. The 
factors of putrefaction that created the stink entered the healthy body and ulti-
mately affected or poisoned the heart.

Historically, Hippocratic medical principles shaped Greek and then Roman 
medicine. It existed alongside religious healing practices in temples and shrines 
and empiricists’ routine treatments of ailments from toothaches to tumors. The 
second-century CE Roman Hippocratic physician Galen served patients from 
wounded gladiators to victims of the Antonine Plague and wrote a great deal in 
Greek about his observations and remedies. When Germanic invaders overran the 
Western part of the Roman Empire in the fourth and fifth centuries CE, these 
regions lost both the use of Greek and much of the Greco-Roman medical tradi-
tion. Some vestiges of the medical tradition, however, remained with some com-
munities of Western European Christian monks. Both remained firmly embedded 
in the Greek-speaking Eastern Roman (Byzantine) Empire.

After the seventh-century Islamic armies gained control of much of the Byz-
antine and Persian Empires, Persian, Syriac, and Arabic intellectuals developed a 
taste for Greek philosophy, science, and medicine. The Islamic world in the ninth 
and tenth centuries produced practicing Hippocratic/Galenic physicians who 
read Arabic translations of the original Greek texts and produced important com-
mentaries and textbooks based on Greco-Roman principles. Islamic religious/
medical scholars also produced medical literature based on what was called The 
Prophet’s (Muhammad’s) Medicine, with healing practices based on Arabic and 
Muslim religious sources. For example, Muhammad echoed the disbelief in  
any form of contagion: Allah distributed illness, not random human contact. 
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Nonetheless, he taught that during a pestilence one was neither to enter nor leave 
the area affected.

Beginning in the tenth century, European Christian intellectuals reabsorbed 
the Greco-Roman medical tradition through translations into Latin of earlier Mus-
lim translations from Greek. Early in the tenth century, the first medieval Chris-
tian medical school in the West was founded in the southern Italian city of Salerno, 
physically close to Islamic centers in Sicily. Christian physician/scholars produced 
Latin medical texts for both students and practicing physicians (medici). From the 
twelfth century, schools of general studies and universities in European cities 
developed. Some of these had medical schools attached, while others taught 
aspects of Greco-Roman medicine as part of the general curriculum.

Beyond the notions of miasma and humoral theories, and Muhammad’s warn-
ing to followers neither to enter nor leave a plague-stricken area, the various 
branches of Western medicine had little to offer when an epidemic struck. The 
Prophet Muhammad—and therefore most Islamic medical scholars—denied the 
existence of pestilential contagion or infection. The Greco-Roman medical model 
also had no mechanisms for explaining contagion, so medieval and most of early 
modern European medical theory could not support anti-contagion efforts. None-
theless, despite the lack of a theoretical basis, Western societies did react to epi-
demic disease in ways that suggested a belief in contagion. With responses to the 
Black Death (1347–1352) and succeeding waves of plague, a new chapter in the 
human struggle with epidemic disease was written.

CAMPAIGNS AGAINST PLAGUE BEFORE THE DISCOVERY 
OF GERMS

The Plague of Justinian

When bubonic plague descended on the eastern Mediterranean beginning in 
542, the Byzantine and Persian Empires dominated the region. Neither had a med-
ical tradition that provided natural principles for understanding or coping with the 
epidemic that quickly developed into a pandemic touching parts of three conti-
nents. Individuals were treated according to folk or Hippocratic notions of heal-
ing, but nothing was imagined that would counteract or correct miasma. During 
the opening years of this First Plague Pandemic, Byzantine writers such as John of 
Ephesus, Evagrius Scholasticus, and the imperial courtier and historian Procopius 
described the plague’s symptoms and spread and people’s reactions to the epi-
demic. All shared roots in the Classical Greek historian Thucydides, who had 
sidestepped theories of disease causation and emphasized narrative description. In 
his History of the Wars (II. 22–33), Procopius rejected any popular or scholarly 
notion of cause, “except indeed to refer it to God.”

Now in the case of all other scourges sent from heaven some explanation of a cause 
might be given by daring men, such as the many theories propounded by those who 
are clever in these matters; for they love to conjure up causes which are absolutely 
incomprehensible to man, and to fabricate outlandish theories of natural philosophy 
knowing well that they are saying nothing sound but considering it sufficient for 
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them, if they completely deceive by their argument some of those whom they meet 
and persuade them to their view.

As Christians, Byzantine writers such as John and Procopius knew well the bibli-
cal model of plague as divine punishment for sin and took it very literally. Procop-
ius does mention that some victims reported being stricken by demons in human 
form and even in dreams, but his tone seems skeptical. People responded by seek-
ing to avoid the sickness by isolating themselves or fleeing from cities or to please 
an angry God by running to religious sanctuaries and praying fervently. In 591, the 
bishop of Rome, Pope Gregory I, sought to satisfy God by organizing a religious 
procession of repentant Christians. At its head was a revered painting of the Virgin 
Mary. He was certain of its success when the Archangel Michael was spotted atop 
a tall building sheathing his sword: presumably the sword of pestilence. And yet 
plague continued to return sporadically across the next century and a half.

Responses to the Black Death

When plague returned to the West in epidemic form in the middle of the four-
teenth century, much remained as it had been, but much had also changed. Prayers, 
processions, and avoidance by self-isolation and flight typified popular responses 
to the epidemic. During this Second Pandemic, however, revived Greco-Roman 
medicine, and the spirit of dispassionate observation and conclusion that underlay 
it, shaped a broader and more naturalistic reaction to this round of epidemics. Phy-
sicians trained in medical schools and universities had their Hippocrates, Galen, 
and Islamic commentators and medical scholars, though none of these had shed 
much light on epidemic disease. After divine will, miasma remained the preferred 
natural explanation. In the face of plague, late medieval doctors wrote booklets of 
opinion and advice (consilia) aimed at town councils, medical faculties, and other 
physicians. These always began with a section on causes, and these always began 
by invoking divine displeasure. Astrology had gained a footing in Western medi-
cine about a century earlier, and many writers saw God working through a celes-
tial conjunction of planets in causing the miasma that did the killing. Others saw 
God’s hand in setting off earthquakes that supposedly opened fissures in the earth 
that released miasma.

But miasma was not only the result of divine action. Some blamed rotting bat-
tlefield corpses of the ongoing Hundred Years War for poisoning the atmosphere. 
Late medieval urban spaces were notoriously filthy and rank with human, animal, 
and other organic waste. Long before the Black Death, some city governments 
sought to alleviate stench—after all, the source of disease—by cleansing sewage 
ditches, removing dead animals, requiring meat and fish to be properly handled, 
and sweeping streets and alleys. Florence had such laws by 1324 and Milan by 
1330. During the plague, rotting human corpses added to the stench and the 
miasma. At first, traditional funerals were carried out and the dead properly bur-
ied. With time, dead bodies were hidden, dumped in the streets, or left in their 
homes. Mass graves became necessary as church burial grounds filled up, and 
coarse men carted corpses to them in two-wheeled (easy to tip and dump) tum-
brils. One Italian source noted that here bodies were piled up like layers of a 



 Confronting Infectious Disease: Before Germ Theory 73

lasagna. Fire was thought to purify miasmic air, so bonfires were started in some 
open spaces. In Avignon, the pope placed himself between two roaring fires and 
lived.

Physicians’ consilia also prescribed both prophylaxes against being stricken 
and remedies for individuals once stricken by the plague. Advice to repent of sin 
and pray addressed plague’s ultimate cause. To avoid the disease, flight was uni-
formly advised: go quickly, go far, and don’t hurry back. People were advised to 
avoid crowds and maintain good health through humoral balance by avoiding 
foods that supposedly putrefied in the body. Diet was also at the core of treating 
plague victims. Foods, drinks, herbs, and drugs that dried the body out were 
believed to help it rebalance the humours and fight the disease. External approaches 
to driving out the sickening poison included bloodletting and inducing vomiting, 
sweating, and defecation.

Traditional Western medicine provided a wide variety of responses to plague. 
Among Christians, no one seemed to fear that standing up to heavenly-sent dis-
ease by avoidance or treatment was inappropriate. Among Muslims, however, the 
belief that Allah (God) sent the disease to those whom he had chosen created 
issues. Did flight challenge Allah’s power over humans? Were attempts to cure 
cases of plague insults to the God who had sent them? Islamic scholars taught that 
those who were righteous and died of plague were treated as martyrs with a sure 
place in Paradise. Those who died of plague and were unfaithful deserved death 
and what followed. Even to pray and worship with an eye to avoiding or curing 
plague could be seen as signs that one lacked faith in God’s will. Despite these 
“official” religious positions, witnesses describe crowds of urban Muslims engaged 
in prayer, processions, and other activities that sought the mercy of Allah and the 
lifting of plague. We do not know whether as many sought medical assistance or 
advice, for the provision of which Islamic cities were second to none.

Responses to Later Plague Epidemics

As plague struck the West again and again after 1352, Christian Europeans 
came to realize that the disease was not going to disappear. Experience from the 
initial epidemics and concern for future episodes led to an array of new responses. 
Religious ritual, both personal and public, and humours-based therapies for sick 
individuals continued unabated. To these were added series of government- 
sponsored or imposed actions to keep plague from entering a city or state and to 
keep it from spreading once introduced. Few of these measures had any basis in 
humoral or miasma theories, and most seemed to imply that plague spread through 
human action or contagion. Italian cities such as Florence, Milan, and Venice led 
in developing programs of plague preparation or response, and other civic and 
royal governments followed their examples.

Before the Black Death, many Italian cities had a practice of hiring publicly 
paid civic physicians and surgeons to serve the medical needs of the poor. During 
epidemics, they were in the frontlines since many private physicians followed 
their own advice and fled. Governments also established temporary health boards 
or commissions to advise them on steps to take and over time take on a broader 
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range of tasks. The republics of Venice, Florence, and her rival Siena appointed 
the earliest, in 1348. Apart from giving advice, members oversaw public sanita-
tion efforts and burial practices. In 1400, Milan’s ruler appointed a single admin-
istrator, and by 1424, he was making plague-related laws in the Duke’s name. 
Early commissions were active only in the face of plague, though by 1500, perma-
nent boards of health began to replace them. Health magistracies emerged in the 
sixteenth century, wielding police and judicial powers. Oddly, all of these civic 
bodies were manned by politicians and administrators, and only after a couple of 
centuries were physicians allowed to participate.

Record-keeping was increasingly a public function between the Black Death 
and nineteenth century. Traditionally, the Catholic Church had monitored and 
recorded baptisms and burials. Civic and royal governments, such as England’s, 
sought to regularize accounting for the numbers who died and of what causes. 
Tudor English authorities relied on Anglican parish records of deaths, which left 
out many Roman Catholics, non-Anglican Protestants, Jews, and other non- 
members of the official Church. Determining the cause of death was not scientific, 
so reports may or may not have been accurate. These Bills of Mortality gave at 
least an idea of the increasing presence of plague, the severity of an epidemic, and 
when it began to subside. They greatly aided governmental planning and the pro-
visions for such measures as creating new graveyards and closing public attrac-
tions such as theaters. As these weekly reports appeared publicly in London, 
residents and visitors could gauge when it was best to close one’s shop and aban-
don the City or when it was safe to return.

During the Second Plague Pandemic, state governments from those of Italian 
cities to kingdoms increased their intrusion into and control over the lives of their 
citizens. The constant threat of deadly disease provided a very rational basis for 
this growth in power. By the sixteenth century, governments not only provided 
facilities to house the plague-stricken (pesthouses or lazarettos) but also gained 
(or seized) the authority to force people into them. These were horrific places 
where people went to die, and few in fact recovered and survived. Some were no 
more than large houses, while that of the city of Lyons held up to 4,000 in terribly 
overcrowded conditions. In 1630, Milan’s enormous and specially designed facil-
ity was swamped with a teeming 15,000 inmates. From the fifteenth century, gov-
ernments allowed the “shutting in” of people suspected of having the plague. They 
were locked in their own houses, guarded from the outside, and provided with 
food and water by local authorities. This practice, as well as that of quarantining 
ships and travelers suspected of having been in plague-affected places, reflected 
nothing of Greco-Roman medical theory.

Why lock people up if the disease was in fact caused by miasma? Why close 
city gates against visitors or prevent the movement of merchants or travelers—as 
happened to Galileo? Could people carry the miasma with them? Could their 
clothes, bedding, or other belongings be a source of contagion? If not, then why 
were such things either disinfected or burned as public policy? Doctors, govern-
ments, and the person in the street acted and reacted in ways that seemed based  
in contagion theory: that some pathogenic material could pass from person to  
person or be picked up from contaminated objects. Although denied explicitly by 
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Muhammad, contagionism was defended by the Iberian Muslim physician Ibn 
al-Khatib. He claimed that its existence was obvious and was clearly supported by 
experience, the senses, and research and that scholars had misunderstood the 
Prophet. He was imprisoned and strangled for heresy in 1374. In 1546, Italian phy-
sician and poet Girolamo Fracastoro published On Contagion and Contagious 
Diseases (originally composed in 1538). While accepting humoral theory, he 
denied miasma theory. Comparing pathogens to seeds dispersed by the wind, he 
theorized that new, living, self-generating disease pathogens floated down from 
the celestial realm and settled on and in people and the things they touched. A 
person acquired the tiny seeds (seminaria) directly from another person, by meet-
ing an infected person’s sight, or from contaminated objects (fomites).

Some followers of the sixteenth-century German physician known as Paracel-
sus rejected humoralism and much of organic medicine, including seminaria. 
They did propose a theory of contagionism, however. For these Paracelsians, the 
tiny pathogens were mineral, originating in the stars, and suspended in the air. 
Inhaled by people vulnerable to their effects, they adversely affected the lungs and 
other organs; exhaled, they could reach the respiratory systems of others, creating 
a chain of contagion. Like strict Muslims, followers of the sixteenth-century 
Christian Reformer John Calvin put all power into God’s hands (predestination) 
and rejected any theory of random contagion. The only acceptable response was 
prayer for God’s mercy. In 1588, the English government felt the need to support 
contagionism explicitly in the face of Calvinist opposition. After all, contagionism 
supported many long-standing royal actions such as quarantine; shutting in; 
decontamination of people, goods, and spaces; the erection of pesthouses to iso-
late the sick; and bans on public gatherings. So, to oppose contagionism was to 
oppose royal policy. The penalty was imprisonment. Contagionism reappeared in 
succeeding centuries under different guises and remained the basis for most offi-
cial plague-related actions.

A modern American politician once opined that one should never let a crisis go 
to waste. Plague in a city created a crisis and an excuse for brutally addressing a 
growing social problem that seems to have increased across the era of the Second 
Pandemic. Poor people were drawn to cities where they could find charity, shelter, 
and possibly work. They were an embarrassment, but Christian values protected 
them against maltreatment. At times of plague, however, civic governments often 
rounded up and expelled their city’s poor. Observation and contagionism allowed 
the conclusion that poor vagrants imported and harbored the plague. The foul and 
crowded conditions in which many lived were thought at least to contribute to the 
festering of plague, and public funds had to be used to protect the contributors to 
society and not its parasites. Increasingly, battling the plague meant oppressing 
the poverty-stricken. By the eighteenth century, this meant erecting health barri-
ers (cordons sanitaire) around poor neighborhoods when plague was first detected. 
No one was to enter or leave, an order usually enforced by armed soldiers.

Like Italian cities, French municipalities pioneered plague regulation in their 
kingdom. By the 1560s, French royal officials began to merge municipal ordi-
nances into something of a national policy. A number of required steps to be taken 
when plague threatened began to emerge by the seventeenth century. First was 
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sanitation: cleanse sewers, streams, and marketplaces and control stray animals. 
Second came securing food supplies, including outlawing hoarding. Third, medi-
cal and other necessary personnel, including corpse carriers, guards, and grave-
diggers, had to be hired. Then came the shutting in of the sick and their families in 
their own homes and the limiting of contact between the sick and well. This was 
especially true of lower classes, and most forms of public gathering or celebra-
tions were outlawed. Laws also forbade God-angering practices such as prostitu-
tion and gambling, and vagrants were punished or driven out of towns. Finally, 
municipalities were to control strictly the importation of potentially contaminated 
goods and the entrance of suspect people. Pesthouses for isolating the sick were 
mandated, and victims’ goods were to be disinfected or destroyed.

Over the course of the seventeenth century, plague struck most of Europe’s 
major cities for the last time. In 1630, Venice lost a third of its population to the 
disease, but it never returned. Rome was stricken for the last time in 1656, as 
plague moved north from Naples. Paris’s final epidemic occurred in 1668 and was 
relatively light. The same could not be said of London’s—and England’s—last and 
most terrible plague in 1665–1666, when some 75,000–80,000 perished. Out-
breaks and epidemics of the disease occasionally plagued Ottoman port cities in 
the Mediterranean in the mid-nineteenth century. Istanbul’s last major outbreak 
was in 1836. At one end of Europe, Marseilles, France, underwent a terrible epi-
demic in 1720, when a single improperly inspected ship imported the disease. The 
often-brutal use of strict military cordon sanitaire, quarantine, and isolation of the 
infected limited its spread to surrounding French territories and its death toll to 
about 100,000. Finally, at Europe’s other end, Moscow was stricken in 1770, when 
plague crossed the otherwise carefully patrolled border to the west. Scholars argue 
over why the plague pandemic lurched to an end in the West, though most agree it 
was human efforts at keeping the plague at bay that played the biggest role.

NINETEENTH-CENTURY MEDICAL ACHIEVEMENTS 
BEFORE THE DISCOVERY OF GERMS

Fighting plague introduced many important advances in public health, includ-
ing boards of health, bills and certificates of health, public sanitation, and quaran-
tine. Other epidemic diseases prompted different innovations during the later 
eighteenth and nineteenth centuries. Four of these were smallpox and the birth of 
vaccination, puerperal fever and infection protection, cholera’s link to contami-
nated water, and the creation of sanitoria for tuberculosis patients.

Inoculation, Edward Jenner, and Smallpox Vaccination

The viral (variola) disease smallpox has been officially eradicated from nature 
since 1980, but for centuries, it was a fearsome scourge. Once a person contracts 
smallpox and survives, he or she usually acquires immunity from contracting it 
again. Knowing this, the Chinese were among the first to induce artificially a mild 
form of the disease, perhaps in the tenth century CE. In a process known as nasal 
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inoculation or variolation, the subject inhaled dried material from a patient’s dried 
pox scabs, thus introducing the pathogen. In a similar procedure called simply 
variolation or inoculation, a patient’s scab material was introduced through the 
recipient’s skin either through scratches or at the tip of a sharp knife. The disease 
was indeed induced: some subjects had mild cases, others suffered but recovered, 
and some died. Healers in China, India, and Africa practiced this prophylaxis long 
before the West learned of it. An Englishwoman living in Istanbul, Lady Mon-
tagu, discovered the procedure and in 1717 wrote home, describing it. After her 
return, when a smallpox epidemic struck, she had her daughter inoculated at the 
royal court. The practice had its critics, but it took off and was quickly recognized 
as the century’s greatest medical advance.

Nonetheless, some recipients died, others suffered terribly, and some became 
ill but derived no immunity from it. By the 1760s, curious physicians began con-
sidering the relationship between smallpox and the far less serious, but related, 
cowpox. English country doctor Edward Jenner noted that milkmaids who rou-
tinely handled cows often came down with cowpox, but seemed immune from the 
more common smallpox. In 1794, he replaced the dangerous but usually effective 
smallpox material with cowpox material (vaccinia virus; vacca is Latin for cow). 
Careful observation proved that the “vaccination” provided his subject protection 
when he or she was exposed to smallpox. News of his success made Jenner famous. 

English country physician Edward Jenner (1749–1823) of Gloucestershire discovered 
that matter from cowpox could be used to immunize humans from deadly smallpox. 
He coined the term “vaccination” (vacca is cow in Latin), a procedure he first used in 
1796 and published in 1798. Here, he vaccinates his daughter, whose mother holds her. 
(Wellcome Collection)
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Parliament granted him an award of £10,000, and he became physician to King 
George IV. Physicians and public health officials have never looked back. And, of 
course, thanks to vaccination, smallpox has been eradicated from nature, and the 
lives of millions have been preserved.

Oliver Wendell Holmes, Ignaz Semmelweis, and Puerperal 
Fever

Puer is the Latin word for “boy,” and puerperal fever (childbed fever) was a 
disease common to women who had just given birth in a maternity ward of a hos-
pital. Giving birth had always been a dangerous undertaking, and new mothers 
often suffered from blood poisoning, hemorrhaging, or other complications. Tra-
ditionally carried out in the mother’s residence, with the rise of general hospitals 
came the shift of venue to the supposedly safer facilities. Medical staff were con-
sidered better prepared than neighborhood midwives to handle routine births and 
potential emergencies. Nonetheless, across Europe these urban units had extraor-
dinary mortality rates, some as high as 70%.

In 1843, New England physician, medical reformer, and poet Oliver Wendell 
Holmes, published a 12,000-word article on the contagious nature of childbed 
fever. He clearly identified attending medical personnel as spreaders of the disease 
among women patients and insisted on seven steps to be taken by obstetric 
personnel:
1. A physician holding himself in readiness to attend cases of midwifery should 

never take any active part in the post-mortem examination of cases of puer-
peral fever.

2. If a physician is present at such autopsies, he should use thorough [hand-
washing], change every article of dress, and allow twenty-four hours or more 
to elapse before attending to any case of midwifery.

3. Similar precautions should be taken after the autopsy or surgical treatment of 
cases of [the skin rash] erysipelas, if the physician is obliged to unite such 
offices with his obstetrical duties, which is in the highest degree inexpedient.

4. On the occurrence of a single case of puerperal fever in his practice, the physi-
cian is bound to consider the next female he attends in labor, unless some 
weeks at least have elapsed, as in danger of being infected by him, and it is his 
duty to take every precaution to diminish her risk of disease and death.

5. If within a short period two cases of puerperal fever happen close to each 
other, in the practice of the same physician, the disease not existing or prevail-
ing in the neighborhood, he would do wisely to relinquish his obstetrical prac-
tice for at least one month, and endeavor to free himself by every available 
means from any noxious influence he may carry about with him.

6. The occurrence of three or more closely connected cases, in the practice of 
one individual, no others existing in the neighborhood, and no other sufficient 
cause being alleged for the coincidence, is prima facie evidence that he is the 
vehicle of contagion.
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7. It is the duty of the physician to take every precaution that the disease shall not 
be introduced by nurses or other assistants, by making proper inquiries con-
cerning them, and giving timely warning of every suspected source of 
danger.

Published in a journal with a limited circulation, his findings and advice had little 
traction and were only reprinted a dozen years later.

Dr. Ignaz Semmelweis was a Viennese physician who had a position in the 
city’s maternity hospital in the 1840s. Unlike other European maternity hospitals, 
Vienna’s maternity hospitals had a mortality rate of around 8%. The facility was 
divided into two separated wards. In one, professional medical staff dealt with 
patients, while in the second, midwives oversaw and aided births. In the first, 
about 1 in 10 women (10%) who entered died of childbed fever; in the second, only 
2 in a 100 (2%) did. The discrepancy perplexed Dr. Semmelweis, until he made an 
important discovery. His colleague, who had worked in the first ward, died in 
1847 from an infected cut received during a fever patient’s autopsy. Semmelweis 
carefully autopsied his colleague’s corpse and found the signs of the same disease 
that was killing new mothers. He reasoned that the colleague had contracted the 
deadly disease from the dead mother. As it happened, many of the professional 
medical personnel worked on autopsies, became contaminated with pathogenic 
material (he considered it decayed organic matter), and then helped women give 
birth. What was left out was a thorough cleansing between autopsies and birth 
sessions. Midwives never performed autopsies, so did not routinely come into 
contact with diseased blood and tissue. Immediate changes in policy—including 
personnel scrubbing in a chlorine solution—greatly reduced deaths due to the dis-
ease. His discovery did not have the immediate success of vaccination, and Sem-
melweis had to strive to gain acceptance of his findings. European colleagues had 
even less acceptance of his conclusion that a single disease has a single cause, and 
that is not miasma. This insight would only gain credibility with the work of Ger-
man physician Robert Koch on the bacterial causes of cholera and tuberculosis.

Étienne Stéphane Tarnier was a Parisian obstetrician in the Maternité Port-Royal 
hospital, who studied the phenomenon of childbed fever and independently reached 
the same conclusions as Holmes and Semmelweis. Isolating mothers in their own 
rooms and requiring careful handwashing reduced mortality from the fever from 
12% to 1.6% between 1870 and 1875. The source and nature of the pathogen 
remained mysterious for Tarnier, however, since he remained a believer in miasma 
theory. That was until 1879, when fellow Frenchman Louis Pasteur discovered the 
Streptococcus bacterium that is in fact responsible for the infections.

John Snow, William Farr, and London Cholera

Cholera is a disease that is caused by the waterborne Vibrio cholerae bacte-
rium. Humans contract the disease by ingesting water or seafood that has been 
contaminated by Vibrio. The bacterium is excreted in victims’ diarrhea. If not 
carefully disposed of, this contaminated material may find its way into sources of 
water, including streams, rivers, and groundwater. Once tainted, these sources 
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tend to be repeatedly resupplied with the pathogen in human waste unless atten-
tion is paid to poor sanitation and keeping water supplies clean. For long endemic 
to parts of India’s Bay of Bengal, cholera erupted onto the world stage in the 1810s 
thanks at least in part to much expanded British maritime traffic. By the 1850s, the 
world was suffering its third pandemic, and London, at the center of the British 
Empire, had its share of cases.

Physician and anesthetist John Snow had grown up in the era’s foul slums of 
York. Thanks to a rich uncle, however, he was apprenticed to a surgeon and then an 
apothecary (pharmacist), and eventually, he graduated from medical school in 
London with an MD. Observing the local outbreaks and epidemics of cholera, and 
that there was no involvement of the lungs, he rejected the default explanation of 
airborne miasma as the disease’s cause in favor of a waterborne cause. He pub-
lished his theory in On the Mode of Communication of Cholera (1849). He followed 
this with two simultaneous studies that went far toward supporting his theory. In 
1854, London’s Soho neighborhood was the center of one terrible and ongoing out-
break. This seemed to affect one part of the neighborhood more so than others. 
Drinking water was supplied from several pumps. He surveyed from which pumps 
local households drew their water, and he correlated this with the households that 
suffered the disease. He was thus able to construct a map that made it quite clear 
that those who used water from the pump located on Broad Street were far more 
likely to come down with cholera than others. From this, he argued that the Broad 
Street pump was contaminated, was spreading cholera, and needed to be shut 
down. Authorities merely removed the pump handle to disable it. Incidence of new 
cases dropped off considerably. It seems that the well that served the pump had 
become contaminated by a very close cesspit into which contaminated human 
waste had been dumped. His map has become famous and illustrates most books 
on the history of public health and epidemiology. His pioneering approach was 
indeed a textbook case in investigating infectious disease outbreaks.

Snow’s second study concentrated on water supplied to south London by two 
different companies, the Lambeth Waterworks and the Southwark and Vauxhall 
Waterworks. Again, he created a survey to determine whether there was a correla-
tion between the water company used and the incidence of cholera. Southwark and 
Vauxhall drew its water from the Thames River, into which much of London’s 
sewage flowed. Lambeth followed recent public guidelines—the Metropolis Water 
Act of 1852—and used cleaner sources and filtration. Again, the correlation was 
clear: cases of cholera were associated with filthy water. Over succeeding decades, 
a great deal of effort and public money was spent on the twin problems of dump-
ing sewage into the Thames and drawing drinking water from it.

But though Snow was proven correct in the long run, in that cholera was a water-
borne disease, William Farr and other health officials remained convinced that 
cholera was airborne. Maintaining clean water was understood as a way of stop-
ping miasmic gasses from rising and causing disease. Farr, a medically trained 
statistician who worked for the General Register Office, had produced a rigorous, 
400-page landmark study of cholera across England in 1848–1849 (published 
1853). At first, he argued forcefully against Snow’s conclusion, but he eventually 
became a believer. When East London suffered a cholera outbreak in 1866, he was 
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able to use what he and Snow had learned, quickly pinpointing the local source of 
the disease. Although his initial assumption regarding cholera was proven to be 
false, his statistical methodology set a high standard for subsequent disease research 
and provided much useful information on how actual airborne pathogens could act.

Tuberculosis and the Sanitorium Movement

In the nineteenth century, airborne bacterial tuberculosis (TB) was a major 
killer of adults in Europe and the United States. In the increasingly huge, over-
crowded, poverty-stricken, and filthy European cities, the bacterium was respon-
sible for 40% of adult mortality. From 1851 to 1910, England and Wales suffered 
over 4,000,000 deaths from TB. Early in the century, however, adherents of the 
Romantic Movement found the disease to be almost charming. Many of the cul-
tural movement’s heroes suffered and died of TB, and tubercular characters popu-
lated novels, poetry, plays, operas, and artwork. Unlike other diseases, it attacked 
the lungs but slowly wasted its victim—hence, the alternative name consumption 
—without presenting unsightly or noxious physical symptoms. Many believed TB 
was hereditary, while others blamed miasma, at least until Robert Koch discov-
ered the tubercle bacillus in 1882. No one even hinted at a cure, but traditional 
means of strengthening and making the patient comfortable were commonly 
applied. This meant rest, special humour-balancing diets, and clean air. In the later 
seventeenth century, political philosopher and physician John Locke had recom-
mended horseback riding as appropriate exercise.

By the early 1800s, well-off sufferers were enjoying the thin airs of Swiss 
mountains and the strong, salty breezes of seaside resorts for their supposed 
healthful benefits. For centuries, spas offering “therapeutic” waters and entertain-
ment had been popular across Europe, and elite TB facilities followed this model. 
For poorer folk, London Quaker physician John Lettsom opened the Royal Sea 
Bathing Infirmary at Margate in 1791. Here visitors sought relief by swimming 
and sleeping in the open air. By 1800, capacity had risen from 36 to 86. The 
wealthy could travel farther and spend more money. In the United States, New 
York’s Adirondack Mountains, the Arizona desert, and the Colorado Rockies 
drew the suffering but hopeful. At Lake Saranac, New Yorker Edward Trudeau 
established the Adirondack Cottage Sanitorium in 1884. He both tended patients 
and scientifically studied the disease, taking cues from Koch’s 1882 findings. The 
sanatorium became a model of both care and research for dozens of such facilities 
in the northeast. In 1900, there were 34 sanatoria across America, and by 1904, it 
was three times that number. Over the following six years, another 200 had been 
established. Worldwide, the 1890s saw the sanatorium’s golden age. Most Euro-
pean countries had at least one sanatorium, while France had 3,000 beds scattered 
across small residences devoted to TB patients. In 1901, Germany’s new welfare 
state provided beds for 12,000 patients annually in 83 public sanatoria. Near Ger-
man Hanover, Heidehaus Sanatorium alone accommodated 200 in 1914.

But Koch’s discovery that an infectious germ caused the disease stripped it of 
its charm, as did the decline in Romantic sentimentality. From the 1880s, TB 
became a disease of filth and poverty, its poor victims in large part considered 
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responsible for their fate. In the United States, slum dwellers, southern blacks, 
and recent immigrants from Eastern and Southern Europe came to be associated 
with and blamed for outbreaks of the disease. In 1894, New York City mandated 
the reporting of infectious diseases, including TB, to public health officers. 
Soon, the poor faced mandatory institutionalization to help stem the spread of 
the disease. Breezy, restful, well-catered centers for the rich were supplemented 
with new state-run, hospital-like institutions designed to house the disease-rid-
den poor. In 1904, Pennsylvania’s government administered 32% of the state’s 
TB beds; in 1908, 50%; and by 1919, 73%. By 1910, 61 of 90 British sanatoria 
were state administered. In 1906, New York City’s energetic Public Health Offi-
cer, Hermann Biggs, opened the new, rural public TB facility at Otisville. He 
replaced the standard regimen of rest and light exercise with a “work cure” to 
help support its operation and keep lower class patients busy. In 1955, the sana-
torium’s function was changed, and in 1976 it became Otisville Correctional 
Facility—a prison.
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Battles against Infectious Disease: Triumph of 
Germ Theory

Because most infectious disease-causing organisms are microscopic, it took the 
development of microscopic analysis and microbiology to link these organisms 
to human diseases. Much of this activity occurred from the mid-nineteenth cen-
tury, though the virus was not isolated and studied until after the invention of 
the electron microscope in the 1930s. Specific pathogens were linked to specific 
diseases; vaccines and antisera were developed to protect or work against many 
specific pathogens; drugs, such as antibiotics and antivirals, emerged that tar-
geted pathogens more generally. The triumph of germ theory also advanced 
public health activity. Authorities now had a firm foundation on which to base 
ongoing programs of drug research and development. Public health initiatives 
paralleled medical advances. These included water purification, mass vaccina-
tion, and insect and rat control and emergency measures including mandatory 
quarantine and isolation, travel restrictions, and closure of public facilities. The 
same era saw the emergence of international cooperation, communication, and 
organizations to protect global populations from potential epidemics. Com-
bined, these developments gave humanity an edge over pathogens and the dis-
eases they caused that we had never had before. An edge, yes, but victory has 
remained elusive.

We still live under the shadow of such threats as influenza, cholera, malaria, 
Ebola, HIV-AIDS, and now COVID-19. According to the World Health Organiza-
tion, taken together, during the mid-2010s, the first five diseases killed over two 
million people worldwide each year. Among the pathogens that have emerged and 
been identified only recently are the viruses that cause Ebola hemorrhagic fever 
(1976), AIDS (1983), and COVID-19 (2019). Malaria, cholera, and the flu,  
however, have been antagonists of humanity for millennia. Chapter 6 in this  
volume explores trends in the intersection of disease and human populations dur-
ing the early twenty-first century.
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DISCOVERING AND SUBDUING THE GERM: MAJOR 
MEDICAL ADVANCES FROM LOUIS PASTEUR TO 
UNRAVELLING THE GENOME

Shifts in Causal Theories: From Miasma to Germs

Just before the onslaught of the Great Plague of London (1665–1666), Robert 
Hooke, a student of physics and the emerging field of chemistry, published Micro-
graphia, an illustrated account in English of his explorations with his microscope. 
In the process, he coined the term “cell” for the small enclosures into which plant 
and animal materials were divided. He was an atomist and materialist: anything 
that existed was constructed of tiny atoms, even spirit. His work spurred thought 
on biological structures, and the terrible plague forced Hooke’s colleagues to con-
sider its nature. Oxford Professor of Medicine Thomas Willis, also an atomist, 
imagined fever as the fermenting of human blood. For Willis, plague was caused 
by an airborne poison whose particles attacked the blood, bringing on putrefaction, 
fermentation, and fever. Contagion played an important role, as the particles could 
be passed on by human-to-human contact, from house to house, or from human 
contact with contaminated surfaces (fomites). The chemist Robert Boyle also 
believed in invisible airborne particles as causes of plague, and his colleagues who 
wrote on plague during or after 1665, such as London physicians William Boghurst 
and Nathaniel Hodges, agreed. Nonetheless, their recommendations for dealing 
with the disease remained based on miasma theory and Galenic principles. In 1673, 
Dutchman Anton van Leeuwenhoek obtained much clearer microscopic images 
than Hooke, and he published his findings in the Philosophical Transactions of the 
Royal Society of London, the major scientific organization in England. “Animal-
cules” that he identified included fungi, protozoa, spirilla, and bacilli. But the spirit 
of his age favored non-living “particles” and poison, and not living creatures as 
causes of disease, and he never supported the idea of living pathogens.

When plague struck Marseilles, France, in 1720, and threatened England, a 
new generation of British scientists argued whether what constituted the atmo-
spheric miasma was organic or not or whether tiny particles were involved at all. 
London physician Richard Mead defended nonorganic poison that entered the 
blood, blocking arteries and dilating nerves. He specifically dismissed “animal-
cules.” Richard Bradley, an English botanist and fan of van Leeuwenhoek, 
defended the pathogenic role of microorganisms in his book on plague. He was 
supported by French physician Jean-Baptiste Goiffon and London physician Ben-
jamin Marten, also inspired by van Leeuwenhoek, who theorized that tiny ani-
mals caused not only plague but also smallpox and consumption (tuberculosis or 
TB). For Marten, each type of microorganism had an attraction to a single part of 
the body, all could reproduce, and all could be transmitted in the air or by contact 
with contaminated surfaces.

“Miasma” remained the default label for the cause of early nineteenth-century 
diseases, including cholera, which reached Western Europe first in 1831. Scientists 
argued whether the air was contaminated by organic animalcules or inorganic poi-
son; whether the disease-causing (pathogenic) material could be passed along or 
not; and whether the source was star dust, mismanaged waste, rotting corpses, or 
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subterranean “exhalations” released by earthquakes. By the late 1840s, the associa-
tion of microorganisms (fungi) with potato rot in famine-stricken Ireland had been 
recognized. But did the rot cause the fungus or the fungus the rot? A decade later, 
German biologist Heinrich Anton de Bary, a pioneering specialist in fungi, declared 
that specific types of fungi cause specific diseases in specific types of plants. He 
went further, saying that these pathogens were contagious, in that they could cause 
the same disease in other examples of the same plant. He went too far, however, in 
claiming that such could not be the case with human diseases.

Louis Pasteur was a French chemist who began his discoveries around 1858 by 
working on the fermentation of grapes, which turned their juice into wine. Both 
winemakers and scientists understood that yeast played a role in turning natural 
sugars into alcohol, but they had long understood yeast to be a mineral that acted as 
a catalyst. Pasteur proved that yeasts were organic and that the wrong strain of yeast 
could ruin wine during or after fermentation. But were rogue microorganisms pres-
ent in the air, or did the wine itself “spontaneously generate” them? The idea that 
organisms could simply appear without any “parent” or generation by other organ-
isms had circulated since ancient Greek times. Putrefying vegetable waste seemed 
to produce maggots and cheese mold, and scientists in the eighteenth century 
seemed to confirm through experimentation that undisturbed grain spontaneously 
produced animalcules. Popular understanding of Charles Darwin’s recent theories 
of evolution also seemed to support the theory that organisms could be spawned 
spontaneously. In 1862, the French Academy of Sciences even sponsored an award 
for fruitful research into the phenomenon. Pasteur proved by experimentation that 
while normal air surrounding an organic substance might adversely affect it, depriv-
ing the substance of normal air, or sterilizing the surrounding air, would prevent any 
ill effects. Englishman John Tyndall, a correspondent of Pasteur’s, conducted exper-
iments in 1877 that removed any doubt that spontaneous generation was a myth. 
Following on the independent discoveries by Oliver Wendell Holmes and Ignaz 
Semmelweis that puerperal fever was spread by contaminated medical personnel 
and instruments, British surgeon Joseph Lister, another Pasteur follower, applied the 
principle of sterilization (with the cleanser carbolic acid) to surgical instruments and 
reduced the incidence of surgical infections (1867).

The open challenges to old theories were carried out in increasingly better 
equipped laboratories and among those directly affected by disease in clinics and 
hospitals. Results were shared among far-flung colleagues through publication 
and public lectures. Studies like those by John Snow of London cholera outbreaks 
began to shift attention from miasma to waterborne pathogens. Serious pioneers 
such as Pasteur trained a generation of scientists who began to link specific bio-
logical pathogens with specific diseases. The first clear case of his was anthrax, a 
zoonosis of sheep, cattle, and other commercially valuable mammals, which also 
affects humans. The tiny, filament-like bacterium that causes the disease was 
identified in the blood of victims in the 1850s, but Pasteur confirmed the causal 
relationship in 1877. His work was paralleled by that of German physician and 
microbiologist Robert Koch, who first isolated the anthrax bacillus in 1876. Inde-
pendently, they developed vaccines of attenuated (weakened) live bacteria that 
worked first in animals and then in people.
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That germs could cause disease was proven, if not universally accepted. And 
further advances in laboratory procedures helped open the spate of consequent dis-
coveries. To be studied, bacteria had to be cultured, or grown, in an organic sub-
stance. Pasteur had started with a flask of broth, but researchers in Koch’s lab 
shifted to a solid gel, agar-agar derived from algae, which stabilized the bacteria on 
a flat, translucent surface. By applying a chemical stain, the features of the micro-
organism were made to stand out much more clearly. The Germans even used pho-
tography to record their observations. Koch also formulated—or borrowed from 
colleague Edwin Klebs—Koch’s Postulates (1884), four criteria to be applied to 
new discoveries of germs to ensure their validity: (1) the microorganism must be 
found in all organisms with the disease but not in healthy organisms; (2) the micro-
organism must be isolated from a diseased organism and grown in pure culture; (3) 
the cultured microorganism should cause the expected disease when introduced 
into a healthy organism; and (4) the microorganism must be retrieved from the new 
host, isolated and cultured, and proven identical to the original pathogen. Koch 
himself successfully identified and isolated the causes of tuberculosis (TB, 1882) 
and cholera (1884), and his students and colleagues identified leprosy (Hansen’s 
disease, 1873), diphtheria (1883–1884), and bubonic plague (1894).

Pioneering German microbiologist and physician Robert Koch is shown here in 
Kimberley, South Africa, studying the cattle disease rinderpest in the later 1890s. He 
developed protocols for determining specific disease-causing pathogens (Koch’s 
Postulates) and identified those for tuberculosis, cholera, and anthrax. (Wellcome 
Library)
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Putting New Knowledge to Work: Vaccines and Antitoxins

Edward Jenner’s innovation of inserting cowpox material under the skin to pro-
voke an immune response to smallpox had a huge impact on the battle against that 
disease. In France, in 1806, 150,000 people were vaccinated; in 1812, 750,000 
underwent the procedure. French smallpox deaths before 1789 averaged 50,000–
80,000 per year, but by 1812, the number had declined to 2,000. By the mid-1820s, 
however, with a decline in government support for vaccination, smallpox deaths 
had risen to an annual average of 350,000. The invention in 1844 of the hypoder-
mic (under the skin) needle that used a syringe to inject a substance through a very 
thin tube provided a superior means of vaccinating. Controlling injection doses 
accurately became possible after the clear glass syringe was introduced in 1851. 
Pasteur studied cholera that occurred in chicken and other fowl. In 1878, he exper-
imented successfully with vaccinating them using live but weakened (attenuated) 
bacteria to trigger an immune response in birds and create immunity. In 1877, he 
had isolated the anthrax bacterium, and by 1881, he was successfully administer-
ing anti-anthrax vaccinations. Without having isolated the virus that caused 
rabies, he nonetheless developed an anti-rabies vaccine in 1885. Cholera was first 
controlled with a live vaccine developed by the Catalan (Spanish) bacteriologist 
Jaume Ferran i Clua in 1884. During an epidemic in Valencia, Spain, he vacci-
nated more than 30,000 people, but many had serious reactions, so his work was 
snubbed. Waldemar Haffkine, a Russian working in India, independently devel-
oped an attenuated live vaccine, which he tested in cholera-plagued Calcutta (Kol-
kata) between 1893 and 1896. In 1896, Koch-trained German bacteriologist 
Wilhelm Kolle created an effective killed bacteria vaccine for cholera that he 
tested in Japan in 1901.

In 1890, Koch announced his creation of tuberculin, a product of the tuberculo-
sis-causing bacillus, which he claimed was a remedy or cure for TB. It proved 
ineffective at preventing or curing the disease, but its application to the skin of a 
carrier triggered a positive response. Tuberculin, though different in makeup 
today, remains an effective diagnostic tool for identifying those with TB. The ear-
liest effective TB vaccine was the attenuated live bacteria bacille (or bacillus) 
Calmette-Guérin (BCG) vaccine, first used on humans in 1921. Albert Calmette 
and Camille Guérin, respectively, medical and veterinary researchers at Pasteur’s 
Institut in Lille, France, labored for 13 years to find a suitable, non-virulent strain 
of the bacillus (bacterium). They landed on a strain of related bovine (cow) tuber-
cule. Despite TB’s continuing threat, BCG was slow to catch on, and an episode in 
Lübeck, Germany, in 1930 provided a real setback. Of the 240 infants vaccinated, 
nearly all contracted the full disease, and 74 died. Blame was laid on contamina-
tion of the batch of vaccine with a virulent strain of TB bacteria. Although 
accepted by the League of Nations Health Organization for use on infants, wide-
spread use was delayed until the later 1940s. BCG remains a major weapon against 
TB, though not in the United States.

Antitoxins or antisera utilize the antibodies found in animals infected with a 
human disease, rather than the pathogens themselves. Two of Koch’s associates 
pioneered the development and use of antitoxins: Emil von Behring is credited 
with diphtheria antitoxin and Shibasaburo Kitasato with tetanus antitoxin, both 
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announced in 1890. By the mid-twentieth century, antitoxins were replaced in 
practice by antibiotics.

Not all infectious disease research was conducted under Pasteur and Koch. 
Between 1877 and 1879, physician Albert Neisser of Breslau, Germany, sought 
and discovered the bacterial pathogen causing gonorrhea, which was named after 
him: Neisseria gonorrhoeae. German Karl Joseph Eberth discovered what he 
thought caused typhoid fever in 1880, and it was confirmed by German bacteriolo-
gist Georg Theodor August Gaffky four years later. This led to the development 
of an effective vaccine by British bacteriologist Almroth Edward Wright in 1896. 
Its use by the British Army in the Second Boer War (1899–1902) protected the 
lives of thousands of troops. Würzburg, Germany, pathology professor Edwin 
Klebs noted in 1875 that pneumonia was linked to the presence of bacteria. Ber-
liners Carl Friedländer (1882) and Albert Fraenkel (1884) followed Klebs’s lead 
and discovered the pathogenic bacteria Streptococcus pneumoniae and Klebsiella 
pneumoniae. The first pneumococcal vaccine was only marketed in the 1980s, 
however, and there is currently no streptococcal vaccine on the market.

Magic Bullets and Antibiotics

Paul Ehrlich was a friend of Robert Koch who had worked with Von Behring 
on diphtheria. He made important contributions to the study of blood, the develop-
ment of stains, and immunization, and he set about to search for a chemical, per-
haps a chemical dye, that could target and kill specific microorganisms. He and 
his assistant Sahachiro Hata administered various combinations of chemicals to 
lab animals, usually with minimal success or terrible side effects. Finally, in 1909, 
an arsenic compound his lab discovered and numbered 606 proved effective 
against the spirochete bacterium that causes syphilis. Clinical trials on humans 
revealed high success rates and relatively few negative reactions. In 1910, Ars-
phenamine was renamed Salvarsan and marketed by a German firm. It was the 
first true antimicrobial drug and the first chemotherapeutic agent, and it quickly 
replaced the often-toxic mercury therapies long in use against syphilis.

The success of Salvarsan, dubbed a magic bullet, spawned many efforts to dis-
cover other chemotherapeutic drugs, including in 1912 Neosalvarsan, a less toxic 
version of the original. Real success was only achieved in 1935, when German 
research on synthetic chemical dyes produced Prontosil. Pathologist Gerhard 
Domagk proved that this chemical was very effective against streptococcal infec-
tions. Oddly, though, the dye did not work in a test tube, but only inside the body. 
French scientists suspected that not the Prontosil itself, but one of its components 
that was released inside the body was the active ingredient. It proved to be sulfa-
nilamide. Not under patent, use of this first sulfa drug spread widely, though both 
drugs were used, sometimes together. Further research revealed that a broader 
range of sulfa drugs, or sulfonamides, could be created by modification or by 
addition of other chemical compounds. Some of these proved successful against 
bacterial meningitis and bacterial pneumonia.

Antibiotics are antibacterial substances that use organisms to target and kill 
pathogenic microorganisms in the body without affecting healthy body cells. 
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The story of Alexander Fleming and the discovery of penicillin is a classic but 
nevertheless warrants inclusion here. Fleming was a brilliant microbiologist and 
physician who was studying cultured staphylococcus bacteria in his London 
laboratory. Returning from a short vacation in 1928, he noticed that one of his 
cultures had become contaminated by a fungus. Rather than coexisting, the 
invader killed some of the bacteria, leaving a “zone of inhibition,” within which 
the bacteria would not grow. He cultured the fungus, which he later named peni-
cillin, and experimented with its abilities against other bacteria. Observation 
showed that it destroyed the cell walls of the bacteria and that the purer it was 
the more effective. He published his discovery in 1929, but to no real fanfare, 
and eventually he redirected his attention. In 1940, as war ignited, Oxford 
researchers Howard Florey and Ernst Chain tested penicillin on mice and in 
1941 on human subjects. First, was it toxic to humans and at what levels? Then 
against which bacteria was it effective? At which doses was it most effective? 
And so on. By early 1942, U.S. manufacturers were beginning mass production 
for America’s own war effort. At Thanksgiving 1942, Boston’s Coconut Grove 
nightclub was destroyed by a fire that badly burned 200 staff and patrons. Burns 
are easily infected with staphylococcus, so penicillin was administered, achiev-
ing excellent results. By late 1944, manufacturers were producing 4,000,000,000 
units of penicillin per month.

If fungi produced antibiotics, other microbes could as well, or so reasoned 
researchers. At Rutgers University, biochemist Selman Waksman further reasoned 
that where a lot of varied bacteria congregated some of these had probably devel-
oped antibiotic defenses against their neighbors. Waksman and others looked for 
soil and sewage where bacteria thrived. Streptomycin emerged as the first of these 
new commercial antibiotics, having been isolated by Waksman’s student Albert 
Schatz in 1943. It proved effective against TB, the first drug to be so. This approach 
produced numerous other antibiotics, including actinomycin (isolated in 1940 and 
FDA approved in 1964), clavacin (isolated in 1943), neomycin (isolated 1949), and 
the antifungal candicidin (isolated in 1948). Each of these was pioneered by mem-
bers of Waksman’s lab, but each has a fairly narrow range of targets.

Tetracyclines, first developed from soil studies in the mid-1940s, are called 
broad spectrum antibiotics, since they can affect a wide variety of pathogenic bac-
teria and some fungi and protozoa. But their effect is not to kill bacteria, but to 
prevent them from reproducing (bacteriostatic). Ultimately, the human’s immune 
system must kick in to eliminate the invading microbes. The success of soil-borne 
bacteria in the production of antibiotics has had scientists scouring the earth  
for new—and profitable—sources of antibiotics. Broad spectrum cephalosporins 
constitute the largest class of antibiotic drugs. They were initiated from studies of 
a Sardinian sewer sludge fungus—Acremonium strictum—in 1948. This first was 
proven effective against Salmonella typhi, causal agent of typhoid fever, and 
Staphylococcus aureus. Since then, next-generation variations have been shown 
to have a wide variety of properties and uses. Part of this is due to human manipu-
lation of the structure of the antibiotics, which has created a kind of designer cus-
tomized collection of drugs that has so far gone through five generations of 
development.
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Discovering and Fighting the Virus

Until the 1930s, the word “virus” was used loosely for all types of pathogens. 
What were later isolated, identified, and labeled as viruses were known by their 
actions long before they were understood by scientists. When they used filters to 
trap bacteria for analysis, they sometimes found that some active substance much 
smaller than bacteria was getting through the filters. Even without knowing their 
enemy, however, medical researchers following pioneer Edward Jenner did find 
success in fighting viral diseases. For example, Pasteur announced a live vaccine 
against the rabies virus in 1884, and he even noted that he could attenuate the 
pathogen for use by cycling it through macaque monkeys. Important viral dis-
eases include influenza, measles, AIDS, hepatitis, poliomyelitis, hemorrhagic 
fevers such as Ebola, yellow fever, and of course COVID-19.

U.S. Army Yellow Fever Board physician James Carroll in 1907 demonstrated 
yellow fever to be caused by an unidentified microorganism in humans. He fil-
tered victims’ blood, seeking to isolate the pathogen, but the virus was so small 
that it got through the filter, and the filtered substance produced the disease in 
another, nonimmune human. This was the first real proof of the existence of a 
virus. Early work to develop a yellow fever vaccine followed the opening of the 
Panama Canal in 1914. Despite effective environmental controls of the disease-
spreading mosquito, fears remained that sailors and passengers could contract the 
fever traveling through the Canal. Japanese bacteriologist Hideyo Noguchi mis-
takenly believed that the disease was caused by a bacterium, and a vaccine he 
developed proved unsuccessful.

The first isolation of a human virus was that of the yellow fever virus achieved 
at the Rockefeller Foundation lab in 1927. Research efforts on yellow fever contin-
ued. In 1937, South African virologist Max Theiler, working with a promising 
strain of the virus, discovered a new mutation that made the attenuated live form 
of his vaccine very effective. After successful trials with more than a million Bra-
zilians over the following two years, his vaccine labeled 17D was recognized as 
the long sought-after answer. In 1951, Theiler received the Nobel Prize for Physi-
ology or Medicine. The invention of the electron microscope in 1932 and its gen-
eral availability to laboratories from 1938 allowed scientists to observe viruses 
and their operations. A vaccine against a strain of viral influenza was used in 
World War II and was generally available at the war’s end. In the mid-1950s, the 
Salk and Sabin vaccines against polio were being tested, and in 1963, one against 
measles had emerged. A vaccine against hepatitis B virus (HBV) first appeared in 
1981, with a differently formulated and better version in 1986. The eruption of 
HIV-AIDS in the early 1980s spurred a politically charged demand for an effec-
tive treatment for the retroviral disease. AZT, or azidothymidine (also Zidovudine 
or ZDV), an antiretroviral drug, had initially been developed in the early 1960s to 
invade and cripple cancerous cells, but it proved ineffective in early testing and 
was abandoned. When a version of AZT was tested on various cells invaded by a 
human immunodeficiency virus (HIV), it showed surprising results. In 1987, after 
only 25 months of testing—a record—the FDA allowed distribution of this first 
effective drug against HIV-AIDS. Viral mutations, however, increased their resis-
tance to AZT, and its effectiveness decreased. Experimentation with other 
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antivirals produced combinations of drugs that have proven successful, and these 
so-called cocktails, as with antibiotics against tuberculosis (see below), work to 
undermine resistance.

The most effective drugs against viral infections are called antivirals, a class of 
antimicrobial drugs. While these do not kill in the ways antibacterials can, they 
rather interrupt or impede viruses’ ability to enter or hijack body cells, without 
causing adverse reaction in the human body. Although some are broad spectrum, 
most target specific viruses. The earliest antiviral drugs appeared in the 1960s for 
use against hepatitis. Further developments had to wait until the 1980s, after viral 
genetic sequencing (the sequence of nucleotides that form alleles in viral RNA or 
DNA) could be studied to reveal the actual operations of specific viruses. Viru-
cides, such as chlorine bleach and Lysol, actually kill viruses as well as bacteria, 
which is why they are effective cleansers and disinfectants. These compounds, 
however, can cause grave damage to human tissues and are best avoided for per-
sonal use.

By the 1910s, it seemed clear that some tiny, unfilterable pathogens could kill 
bacteria. These were named bacteriophages (bacteria eaters) and were proven to 
exist by the studies of English bacteriologist Frederick Twort and French- 
Canadian microbiologist Félix d’Herelle. Twort demonstrated their effects on 
staphylococci and d’Herelle on a number of bacteria types. But while the effect 
was clear, the nature of the “eater” was not. Some believed the effect was caused 
by an enzyme or toxin rather than a “virus” (a term applied to all micropathogens 
until the observation and identification of the virus). In 1940, the new and far more 
powerful electron microscope revealed the nature and workings of bacteriophagic 
viruses for the first time.

Drug Resistance and the Need for New Drugs

The rise of antibiotics from the 1940s overshadowed interest in bacteriophages 
as bacteria killers. Renewed interest today is based on a simple fact: microbes can 
“learn” to resist the drugs sent to kill them. Today, misuse of antibiotics and over-
use of antibiotics in medicine and agriculture around the world are creating whole 
strains of antimicrobial-resistant pathogens. But the problem is an old one.

Alexander Fleming himself noted the problem: Penicillin worked properly only 
when a full round of doses is completed and all of the bacteria are killed. If all of 
the antibiotic is not consumed, then the bacteria that remain may well be those 
that developed resistance to the drug by mutation. These, then, are the germs that 
are passed on to others. Staphylococcal resistance to penicillin developed in 1940, 
even though the drug was not in general circulation until 1943. By 1965, resistance 
had developed in pneumococcus bacteria. In 1959, strains of the Shigella bacteria 
were found to be resistant to tetracycline, introduced in 1950. In 1964, staphylo-
coccus strains were found to be resistant to methicillin, which had only been mar-
keted since 1962.

Resistance to streptomycin by TB bacteria was evident very soon after it was 
first mass produced in the late 1940s. The bacteria mutated and effectiveness fell 
off. The aspirin derivative para-amino salicylic acid (PAS) was first paired with 



94 Epidemics and Pandemics

streptomycin and then the antibiotic isoniazid. By the early 1950s, a “cocktail” of 
the three drugs was needed for effective treatment.

Resistance to antiviral drugs may be at least as common as that to other antimi-
crobials. Since virus genomes (RNA or DNA sequences) mutate easily and fre-
quently, drugs that work on one generation may not with subsequent generations. 
Scientists have experimented with antiviral “cocktails,” or combination therapy, 
whose components complement one another and increase effectiveness.

Emergence of drug resistance, along with the reemergence of past scourges 
such as TB and polio and the discoveries of previously unknown pathogens and 
diseases, dampened optimism that infectious diseases would disappear by the 
early twenty-first century. These trends also reinforced the demand for the devel-
opment of new drugs, an ongoing pressure and opportunity for pharmaceutical 
companies around the world. After the huge successes during and following World 
War II, researchers have come to realize that most of the low-hanging fruit has 
been harvested. Although new drugs to treat acute, infectious diseases have 
appeared from time to time, they take years to develop, are extremely expensive, 
and generate profits that do not justify the investments of time and resources. 
Much more profitable are drugs for treating dominant modern chronic ills, such as 
heart disease, cancer, and diabetes. The twenty-first century continues to wrestle 
with the competing values of pharmaceutical competition, innovation, and private 
enterprise and the need for mass production and distribution of expensive but 
unprofitable magic bullets. At this writing (August 2020), pharmaceutical labora-
tories around the world are striving to develop and test the first effective and safe 
vaccine for COVID-19. As world health authorities are claiming that literally 
everyone will need one or more doses, the potential for an enormous return on 
investment is very high.

MAJOR PUBLIC HEALTH ADVANCES OF THE TWENTIETH 
CENTURY

Controlling Disease Sources: Mosquitos and Yellow Fever

Yellow fever is a tropical viral disease indigenous to Africa and vectored by the 
human blood-sucking female Aedes aegypti mosquito. It can be deadly and in its 
final stages cause internal bleeding, vomiting of blood, kidney failure, delirium, 
and convulsions. West Africans, among whom it had become endemic, were 
largely immune to the more serious effects of yellow fever. When European slave 
traders began connecting West Africa with tropical parts of the Western Hemi-
sphere, however, the pathogen traveled west in their human cargoes and the mos-
quitoes that stowed away. Yellow fever became endemic on many Caribbean 
islands, including Cuba, and circulated among Caribbean and U.S. port cities as 
far north as Philadelphia. Epidemics exploded when large nonimmune popula-
tions came into contact with the virus through trade, travel, or war. Nineteenth-
century explanations of the disease focused on miasma and humourism, and they 
had no place for microorganisms or mosquitos. The progress of germ theory, how-
ever, mistakenly pointed researchers in Havana, Cuba, toward a bacterial source, 
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Bacillus icteroides. It also pointed Cuban physician Carlos Finlay correctly toward 
the Aedes mosquito. He published his theory in 1886, but a theory it remained as 
he could not experimentally prove transmission.

U.S.-educated Finlay and American scientists had studied yellow fever for 
nearly three decades, when the Spanish-American War (1896) drew thousands of 
nonimmune U.S. troops into the disease-ridden Caribbean. Epidemics quickly 
broke out. In 1900, the U.S. Army Surgeon General formed the U.S. Yellow Fever 
Commission, tasking it with controlling or eliminating the disease threat in the 
region. In 1898, U.S. Public Health Service field officer Henry Carter had care-
fully studied an outbreak in two rural Mississippi towns. He found that after a 
single case was identified, it was another two weeks before a cluster of local cases 
occurred. Carter concluded that a mosquito or mosquitos bit the local index case, 
the pathogen developed in the mosquito(s) over the two weeks and was only then 
passed on to others. Largely ignoring Finlay but inspired by Carter, Commission 
members in Havana, led by army surgeon Walter Reed, decided to test the theory 
on humans including themselves (in Reed’s absence). Mosquitos were allowed to 
feed on yellow fever victims and several days later on nonimmune personnel. A 
few cases resulted, and Reed was allowed to do a larger study in late 1900. He 
infected local, paid ($100), nonimmune, Spanish immigrant volunteers and a few 
U.S. military volunteers. Enough of the isolated subjects contracted the disease to 
confirm that whatever caused yellow fever, it was delivered by mosquitos. Similar 
experiments disproved theories that the pathogen was passed through such media 
as victims’ vomit or the air (miasma) itself.

The next step was a war against the mosquito. This was led by Major William 
Gorgas, who was skeptical of the mosquito theory. Earlier, he had carried out a 
traditional sanitation campaign, however, and had very limited results. So, he 
embraced the new approach. In a systematic, very military fashion, a thin layer of 
oil was applied to all standing water in Havana to deny the mosquitos their breed-
ing grounds. Within months, the mosquitos had vanished along with new cases of 
the fever (from 1,400 in 1900 to zero in 1902). Gorgas’s second major victory took 
place in Panama. British and later French colonialists had dreamed of a canal 
through the narrowest point in the Western Hemispheric landmass, linking the 
Pacific and Atlantic Oceans. Following success with the Suez Canal in Egypt, 
from 1882 to 1889 the French tried digging a canal in Panama. As much as any 
other factor, mosquito-borne disease halted the enterprise. In 1903, Panama 
granted the United States control of the Canal Zone and continuation of the French 
project. But first, Gorgas was instructed to repeat his Cuban success and clear the 
way for engineers and laborers. Over a two-year period, he succeeded, and 
between 1907 and 1914, the Panama Canal was completed.

Rio de Janeiro, Brazil, had been a hotbed of epidemic yellow fever from the 
mid-1800s. From 1850 to 1900, some 60,000 died of the disease, over 20,000 from 
1890 to 1900. In 1903, buoyed by Gorgas’s success in Cuba, Dr. Oswaldo Cruz 
helped the Brazilian government establish a Yellow Fever Service. Initial efforts 
focused on Rio, with Gorgas’s water source treatment augmented by fumigation 
to kill adult mosquitos. The Brazilians went further, mandating disease case 
reporting and isolating individuals who showed symptoms. Despite opposition, 
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the campaign succeeded, eliminating epidemic yellow fever in two years and 
endemic yellow fever in another two or three.

Controlling Disease Sources: Bacteria, Rodents, and Plague

Plague disappeared from Western Europe with the epidemic of 1743 in Mes-
sina, Sicily, and from Russia with the devastating epidemic of 1770–72, in which 
between 50,000 and 70,000 perished. The disease continued to circulate among 
Ottoman and other Mediterranean port cities until the mid-1800s, but authorities 
credited quarantines and military cordons, or heavily patrolled borders, with halt-
ing its readmission into Europe. By the 1880s, rumors of plague’s resurgence 
began to filter out of rural China, and in 1894, it struck the densely populated Brit-
ish Crown Colony of Hong Kong. Local British authorities applied traditional 
responses of quarantine; isolation of victims; disinfection of victims’ homes, 
rapid, and mass burials; and attempts to “purify” the miasmatic air—miasma or 
poisoned air was still the standard explanation for plague. Many Chinese resented 
and resisted Western measures on the basis of Confucian religious values: foreign 
males were not to touch Chinese girls or women; neither surgery nor autopsies 
were tolerated; homes were not to be forcibly entered; the sick were not to be iso-
lated; and the dead were to be buried with full ritual.

On to this scene of conflict and death came two scientists who might not have 
stopped the intercultural conflict but did begin unraveling the plague’s secrets. Shi-
basaburo Kitasato was one of Japan’s first microbiologists. Trained in Tokyo, he 
joined German Robert Koch’s Berlin laboratory for six years. Here, he studied and 
made contributions to the understanding of tetanus, cholera, anthrax, diphtheria, 
typhoid fever, and tuberculosis. After returning to Tokyo in 1892, Kitasato and a 
well-equipped, well-funded, and British-supported team descended on Hong Kong 
to study plague firsthand. Alexandre Yersin, a Swiss physician and microbiologist, 
studied and worked with Louis Pasteur on tuberculosis, rabies, and diphtheria. He 
also took Koch’s course on bacteriology in Berlin. In 1890, Yersin left Paris and 
Pasteur for French Indochina (Viet Nam). Here he was drawn into the French colo-
nial health service. As a French officer, he arrived, alone, in Hong Kong a few days 
after Kitasato. While the Japanese received the red carpet, Yersin was snubbed, in 
part, due to French and British colonial competition. This was especially serious in 
Yersin’s attempts to procure fresh corpses for autopsy: he was blocked by both Chi-
nese custom and British regulation. Yersin befriended an Italian missionary who 
smuggled him the bodies he needed. Both Yersin and Kitasato isolated and identi-
fied bacteria that they claimed were the causal pathogens. The well-connected 
Kitasato’s findings, which included some erroneous observations, were quickly and 
prematurely published; Yersin’s accurate conclusions appeared later. Although 
both are credited with the discovery, Yersin’s mentor was at first memorialized in 
the naming of the bacterium Pasteurella pestis. In 1971 the name was changed to 
Yersinia pestis. Yersin went on to try to develop an attenuated live vaccine, but 
what he produced proved to have little long-term value.

It fell to Waldemar Haffkine, working in Paris, to develop an early and effec-
tive vaccine against plague. Haffkine had worked with Pasteur and developed a 
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vaccine against cholera in 1892. It proved to be safe but only moderately success-
ful. Following the isolation of Pasteurella pestis in 1894, he developed an anti-
plague vaccine and was called to India to test it. It proved very effective in a 
large-scale campaign of vaccination. This made Haffkine’s plague vaccine the 
first effective prophylactic vaccination for a bacterial human disease (previous 
vaccines were effective against viruses).

But how did people acquire the bacteria? French physician Paul-Louis Simond 
had written a prize-winning thesis on leprosy in the French colony of Guiana, 
when he took a course in bacteriology from the Pasteur Institute in Paris. In 1897, 
Simond was sent to replace Yersin, who was administering his vaccine in India. 
Within a year, he connected cases of plague with small bite-like lesions that 
appeared on the lower leg or feet of victims. His further study showed that rat fleas 
had bacteria in their gut that looked very much like Pasteurella pestis. He pub-
lished his theory of the connection of plague to fleas and rats and received mixed 
reviews. For example, some accepted rats as carriers that left the bacteria in their 
droppings on the floors of houses. In 1905, the Indian Plague Commission—a 
British body—conducted both laboratory and field experiments that strongly sup-
ported Simond’s findings. The (British) Indian Medical Service, which oversaw 
anti-plague efforts, did not accept the connection until three years later.

Plague’s appearance outside India, as in Honolulu and San Francisco in 1900, 
generated interest in the rat-flea theory. In 1901, Rupert Blue, a physician with the 
Marine Hospital Service, was placed in charge of San Francisco’s anti-plague 
efforts. A fan of Simond’s rat-flea theory, Blue tested it, but with little success. In 
1905, after announcement of the Indian Commission’s results, Blue and groups 
such as the Citizen’s Health Commission went all out to eliminate rats from the 
Chinatown area. Although poisons were used, traps that killed but captured the 
animals were preferred so that the presence of plague bacteria could be deter-
mined. Between the use of Haffkine’s vaccine and the anti-rat program, the epi-
demic ended in March, 1908.

A Sitting President and Marching Dimes

Poliomyelitis, or polio, is a viral disease that traditionally had been consid-
ered an infantile disease of young children. The poliovirus is transmitted among 
humans by the fecal-oral route and is commonly spread where effective sanita-
tion is lacking. It is also, thus, a disease associated with poverty. Being caused 
by a virus, research on polio was only hit or miss until the invention of the elec-
tron microscope in the early 1930s. The pathogen is ingested by mouth, but 
drawn to the human nervous system, and in a small percentage of children, it 
can cause infantile paralysis. Adults who contract polio can have especially 
crippling symptoms that include restriction of mobility and even of breathing. 
Immunity results from mild cases, however, so once endemic, adults tended to 
be protected. Even so, they could become carriers who were asymptomatic 
(without visible symptoms) but unknowingly spread the disease. Without a vac-
cine, only physical therapies could be applied to adults or children alike. These 
included spending time in an iron lung, which aided breathing, and soaking in 
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mineral waters. Such treatments were expensive and could require a family to 
relocate.

During the later nineteenth century, advances in Western sanitation that 
included flush toilets, effective sewage disposal, and water purification greatly 
reduced the incidence of the disease among children and adults. By the 1910s, a 
couple of generations of adults in developed countries had grown up never having 
been exposed to the poliovirus, and thus, having no natural immunity. In the 
1890s, outbreaks among children began to be reported, as in Rutland, Vermont, in 
1894, when 132 cases occurred. The new pattern continued, but the dam broke in 
1916, when New York City, where the reporting of infectious disease cases had 
long been mandated, had to claim 9,000 cases of polio. Nationwide, 27,000 cases 
were reported that year, probably a fraction of actual incidence. The shape-shift-
ing virus seems to have become more virulent, and the threat of polio to infants 
and adults alike blanketed the United States.

In 1921, Franklin Delano Roosevelt, a rising Democratic politician from a very 
wealthy and powerful New York family, contracted polio and eventually became 
paralyzed from the waist down. Despite his condition, he was very active politi-
cally and was elected governor of New York, before becoming the 32nd president 
of the United States in 1932. While campaigning and as governor, Roosevelt did 
not hide his condition, regularly appearing with the leg braces and crutches he 
needed to stand. As president, though, he downplayed his disability. He sought 
relief, and gained some limited mobility, at a natural spa in Warm Springs, Geor-
gia. He bought the property in 1926 and turned it into a rehabilitation center for 
polio sufferers, returning himself over the years. As president, in 1938, Roosevelt 
helped establish the National Foundation for Infantile Paralysis (NFIP). Initially 
it concentrated on rehabilitation efforts, but quickly focused as well on research, 
as the causal pathogen had yet to be discovered. A regular and very popular fea-
ture at the theaters that entertained and informed Depression-era Americans was 
the March of Time, a newsreel that presented images and narration of newswor-
thy events. The NFIP borrowed this popularity in its campaign to raise funds a 
little at a time, which it called the March of Dimes. When Roosevelt’s face 
appeared on the new U.S. dime in 1946, the connection was reinforced. In the 
same year, the campaign introduced the first “poster child,” which gave a sympa-
thetic face to the terrible disease. By 1955, the March of Dimes had collected 
$25,000,000 and had helped fund the research into isolating the poliovirus (1948) 
and developing and delivering vaccines.

Two American approaches to an injectable vaccine quickly emerged: Albert 
Sabin and John Enders championed injecting a live but attenuated (weakened) 
virus, while Jonas Salk preferred the idea of using killed viral material. Salk was 
ready first, in 1951, and carried out limited but successful trials on both monkeys 
and people. Meanwhile, the rate of new cases of polio was expanding across the 
United States, with nearly 60,000 in 1952 (in 1946 it had been 25,000). By 1954, 
both vaccines were ready for large-scale testing. The goal was to treat 600,000 
children, but issues over methodology and ethics—which children should get 
which vaccine; should there be a placebo; should untreated children be studied—
and popular fears about the effectiveness of Salk’s version created delays. Deaths 
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attributed to one manufacturer’s product also cast a shadow over the proceedings. 
Sabin’s attenuated live vaccine won the day in 1954–1955. His live oral vaccine 
debuted in 1961; unlike Salk’s, it not only required no booster shots, but required 
no shots at all. This vaccine’s oral route parallels that of the poliovirus, creating an 
immune reaction before the pathogen can reach the circulatory or nervous system. 
The weakened material reproduces in the stomach and passes vaccine into the 
local environment through feces. Both vaccines remain in use currently, though 
Sabin’s tends to be preferred. By the mid-1960s, new cases of polio in the United 
States dropped to around 100 per year. The last indigenous (non-imported) case of 
polio in the United States was in 1979. In 1988, WHO, Rotary International, the 
CDC, the United Nations Children’s Fund (UNICEF), and the Bill & Melinda 
Gates Foundation established the Global Polio Eradication Initiative. Vaccination 
is its greatest single tool.

Eradication: Smallpox Success and Several Failures

By the end of World War II, researchers had initiated or advanced many medi-
cal and public health programs that provided much hope in a world shattered by 

One of the most successful American public efforts to support research to cure an 
epidemic disease was that against polio. The March of Dimes was founded in 1938 by 
President Franklin Delano Roosevelt, who suffered from the crippling disease. Here, 
President Harry Truman’s daughter, Margaret, is shown in a publicity photo from 1946 
making a donation as her mother, Bess, looks on. (National Archives)



100 Epidemics and Pandemics

war. The promise of international cooperation through the new World Health 
Organization (WHO) seemed to ensure that humans could concentrate their 
efforts and actually end some of the diseases that had long plagued them. In 1947, 
international efforts coordinated by WHO stopped an epidemic of cholera in 
Egypt dead in its tracks. By 1955, WHO had tried and failed to target yellow fever, 
yaws, and hookworm for eradication (worldwide elimination). Malaria was next. 
During the war, scientists had developed an insecticide, DDT (dichlorodiphenyl-
trichloroethane, originally called Gerasol), which had proven very effective 
against the Anopheles mosquito that carries the malaria-causing Plasmodium pro-
tozoa. Planners produced a one-decade, four-stage approach that had to work 
quickly, since they had already noticed that the insects eventually acquired a 
resistance to the poison. This had to be sprayed on surfaces where the mosquitos 
landed, including residence walls and mosquito netting that hung over sleepers. 
Critics hammered the project for its cost, political resistance in places such as 
South Africa, and for ignoring the more fundamental need for social and eco-
nomic development in affected areas.

Between 1955 and 1969, $1.4 billion (over a third from the United States) was 
spent in 50 mostly tropical countries. Eventually, 26 countries could announce 
that the disease had been eliminated, and some regions in others had also seen 
success. India, which had reported some 75,000,000 new cases in 1947, reduced 
this to around 50,000 in 1960. The program worked least well in the poorest coun-
tries, where personnel and infrastructure such as roads were underdeveloped. By 
the 1960s, funding had dropped off as costs rose: the average estimated cost per 
person had been $0.11 in 1955, but this had risen to $2.00 by the late 1960s. Evalu-
ators also noted that agricultural use of DDT had exposed many more mosquitos 
to the poison, which in turn raised rates of resistance among them: by 1964, 56 
species had exhibited resistance. Other insecticides were more expensive, and 
resistance to them had also been found. Finally, in 1962, American environmen-
talist Rachel Carson published her anti-DDT book Silent Spring, which criticized 
the poison’s use for its negative ecological effects. In 1969, the WHO-sponsored 
program was ended, and local anti-malarial efforts were to be blended with other 
national or regional public health programs. Without the concentrated efforts of 
1955–1969, however, the disease quickly returned. In India, after reduction to 
fewer than 50,000 in 1960, the country suffered 6.45 million cases in 1976. World-
wide, the year 2016 saw an estimated 216 million malaria cases and 445,000 deaths 
due to malaria, according to WHO.

In 1966, WHO and other health authorities decided to target for eradication the 
variola virus that causes smallpox. Smallpox was a disease that had no insect vector 
and, unlike malaria, had an effective vaccine. National, regional, and worldwide 
efforts at mass vaccination hit some large pockets of resistance to this application of 
Western medicine, but these were eventually overcome. The goal had never been 
100% vaccination, but 70–80% of susceptible populations. This created what is 
called herd immunity, in which chain infections of human-transmitted disease, such 
as smallpox, are broken by the presence of large numbers of vaccinated (or naturally 
immune) people. Authorities also utilized a technique called “surveillance-contain-
ment.” Susceptible populations were carefully monitored for new cases; when found, 
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these individuals were isolated, and all of their contacts were identified and forcibly 
vaccinated. Whole villages, too, were subject to imposed vaccination. This effort at 
cooperation from a village to a global level was wildly successful, and in September 
1978, the last death from the disease was recorded. A year later, the disease was 
declared eliminated from all countries, and in 1980, it was declared eradicated from 
nature. Since that time, no other human disease has been eradicated.

One indicator of widely recognized achievement in the biological sciences is 
the Nobel Prize for Physiology or Medicine. Between 1901 and 2019, it was 
awarded 120 times. Recipients represent many fields, but 25 of these 120 went to 
researchers in immunology or infectious diseases.

A WORLD WAR AGAINST DISEASE: INTERNATIONAL 
ORGANIZATION AND EFFORTS

Cholera Pandemics and Early Efforts at International Cooperation

Human beings may recognize political boundaries between countries, but 
pathogens, vectors, and disease do not. By the early nineteenth century, the com-
bined effects of the revolution in transportation, Western colonialization of tropi-
cal regions, and migration made the global spread of infectious diseases a greater 
problem than ever before. European nations had long joined themselves into 
opposing alliances to compete politically, economically, and militarily. Between 
1790 and 1815, much of Europe had united to defeat French revolutionary and 
imperial aggression. Defeating disease required a similar commitment. Interna-
tional cooperation in establishing and implementing such necessary procedures as 
border and maritime inspections, cordons sanitaire, quarantines, and issuance of 
reliable certificates of health served to keep plague at bay. Fear of plague and the 
recurring pandemics of cholera from 1817 were catalysts to greater international 
efforts to coordinate national health policies and actions. It was not a European 
nation but rather the Turkish Ottoman Empire that was the first to act. The Sultan 
in Istanbul was the guardian of Mecca, destination of the annual Muslim Hajj. 
Pilgrims from around the world traveled through Ottoman territory and water-
ways, with huge numbers arriving from India, understood to be the home of chol-
era. In 1830, in the midst of the Second Cholera Pandemic, the Ottoman 
government instructed the Western-influenced Conseil Supérior de Santé de Con-
stantinople (High Council of Health of Istanbul) to organize and direct a program 
monitoring land and sea routes between Asia and the West. Plague and smallpox 
continued to circulate within the Ottoman Empire, both probably having become 
endemic, but its leaders had come to accept and implement many European ideas 
of preventive sanitation and isolation.

The Early International Sanitary Conferences (1851–1885)

Two decades later (1851), representatives of 12 European nations—including 
the Turks—met in Paris for the First Sanitary Conference (a translation from 
French, sanitaire meaning “health”). The diplomats and physicians set out to 
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create an agenda for joint action against the spread of cholera and other infec-
tious diseases. Agreement on new joint actions could only follow consensus on 
what caused the diseases discussed, but there was no such consensus among the 
men of medicine. Little progress was made beyond a split vote whether mari-
time quarantine should be the main tool against cholera. The major powers of 
France and Great Britain opposed stopping ships—often their ships—to inspect 
for diseased passengers and crews, and then halting their progress if any were 
discovered. In 1859, the Second Conference met, again in Paris, but with only 
diplomats being present. They rehearsed some of the minor agreements reached 
before, but little was accomplished. In 1866, following the outbreak of a cholera 
epidemic in Europe, diplomats and physicians met in Istanbul. The tropical dis-
ease yellow fever was added to the agenda, but the issue of quarantine to combat 
cholera remained at the forefront. The roles of Hajj participants (pilgrims) as 
both carriers of cholera and victims of the disease animated the proceedings. 
Participants agreed that cholera was airborne (it is not), but the British resented 
the idea that their Indians were a major source of the disease in international 
waters (they were, ultimately). The Fourth Conference met in Vienna in 1874, 
after the opening of the Suez Canal in 1869. This waterway more closely linked 
the Mediterranean Sea with the Indian Ocean and more closely involved the 
French and British in the region’s politics. Efforts were made to establish a Per-
manent Sanitary Commission and to address yellow fever, but these went 
nowhere.

The Fifth Conference met in Washington, DC, in 1881, and gathered represen-
tatives of 26 nations. For the first time, these included the United States, seven 
Latin American countries, Liberia, China, Japan, Haiti, and the Kingdom of 
Hawai’i. Yellow fever, a major concern in the Western Hemisphere, received polite 
attention, but no more. By 1885, when the Sixth Sanitary Conference met in Rome, 
German physician and disease researcher Robert Koch had just isolated and iden-
tified the Vibrio bacterium as causal agent of cholera (1883). Florentine researcher 
Filippo Pacini had made similar discoveries about the pathogen and the disease 
three decades earlier and announced these in subsequently published materials, 
but had received virtually no recognition. Like Pacini earlier, Koch was essen-
tially ignored in Rome, amid fruitless political and economic arguments for and 
against the mandatory imposition of quarantine. Six major conferences had met 
and produced no major breakthroughs. But if dinner had never yet been served, at 
least the table was set.

Contemporary Trends in International Cooperation

The same 35 years saw other efforts at international collaboration in matters of 
health and disease. In 1853 the first International Statistical Congress was held in 
Brussels, Belgium. A product of the plague era, maintenance of reasonable records 
of deaths and their causes by authorities on both local and national levels had been 
a function of some governments for four centuries. Participants noted that a major 
problem in comparing statistics among nations was agreement on nomenclature, 
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or what to name a given disease or related group of symptoms. Even within a sin-
gle jurisdiction, several names might be given to the same mortal disease: con-
sumption, respiratory distress, or tuberculosis. William Farr of England, a medical 
statistician who had just published a massive study of cholera in Britain (1853), 
and the Genevan medical doctor Marc d’Espine were tasked individually with 
developing lists of the names of infectious and noninfectious deadly medical con-
ditions. Their lists differed in categories and names and had to be reconciled. 
Revised versions appeared at subsequent congresses down to 1876. Eventually 
these efforts bore fruit in the International Classification of Diseases (ICD) sys-
tem that is still used and updated.

Between 1867 and 1900, the new International Congress of Medicine met 11 
times to discuss international cooperation on general medical issues, including 
infectious disease. In 1879, John Billings, director of the U.S. Army’s Library of 
the Surgeon General’s Office, initiated the Index Medicus, an annually updated 
collection of citations to international publications on matters medical. Lacking 
notice of work such as Pacini’s on cholera was simply not acceptable in the rap-
idly evolving medical landscape of the later nineteenth century. The Surgeon 
General’s Library became the National Library of Medicine (NLM), which man-
aged and published the work until 1927, when the American Medical Association 
took over (until 1956). The NLM then reacquired the Index and published it until 
2004, after which NLM’s digital MEDLINE effectively replaced it as a readily 
available source of information on all publications concerned with all aspects of 
medicine.

Later International Sanitary Conferences (1892–1903)

International Sanitary Conferences resumed in Rome in 1892 and in Dresden, 
Germany, in 1893. In Rome, participants unanimously agreed to ratify what is 
known as the First International Sanitary Convention, a series of protocols, or 
agreed upon policies and procedures, for quarantining ships passing through the 
Suez Canal into the Mediterranean Sea. This opened the door for more agree-
ments on a wider range of issues. The Dresden conference drew only European 
delegates, and agreement on main issues was readily reached. Details on applying 
quarantine and other measures to interrupt cholera’s repeated waves prompted 
few objections, and members agreed on the need for one nation to inform the oth-
ers when the disease broke out at home or in one of its colonies. Telecommunica-
tion by telephone, telegraph, and cable was rapidly replacing older and slower 
forms, and many of the European powers had been accumulating colonies in trop-
ical Africa (the “Scramble for Africa” from about 1885). The imperial presence of 
Europeans in Africa meant increased traffic between European ports and African 
regions where dangerous diseases such as yellow fever and malaria were endemic. 
It also meant a big step in Europeans’ ability to monitor, record, and communicate 
information on African outbreaks and to control maritime traffic to and from 
African ports. At the 1894 (Ninth) Paris Conference, the Hajj and its role in 
spreading cholera was once again at the center of attention.
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Unlike earlier meetings, each of the Conferences from the Seventh issued a 
Convention, or a joint statement of participants’ agreements, intentions, and poli-
cies. The Fourth Convention (issued by the Tenth Conference meeting in Venice 
in 1897) shifted focus from cholera to plague, which had re-emerged out of China. 
As with earlier organizing against cholera, participants emphasized notification of 
plague’s presence and quarantining of suspected ships and travelers to prevent its 
importation into the West.

Permanent Organizations Replace Conferences in Europe  
and the Americas

The 1880s and 1890s witnessed the continuing global scourge of cholera but 
also fundamental advances in human understanding of infectious disease. Patho-
gens were rapidly being isolated and identified, vectors such as insects were being 
credited with their actual roles, and researchers were tracking the processes of 
water- and airborne transmission of some pathogens. Miasma theory was dead, as 
was humoral theory; by 1903, germ theory had been generally accepted. In 1903, 
the Eleventh International Sanitary Conference, in Paris, proved a pioneer in 
agreeing upon the recently identified roles of rats and rat fleas in carrying plague 
and producing protocols for controlling rat populations. Members modified and 
applied existing procedures for controlling cholera and to limiting the spread of 
plague. This Conference also laid the groundwork for the permanent International 
Office of Public Hygiene (Office International d’Hygiène Publique, or OIHP). 
Over the next 35 years, only three more Sanitary Conferences were held, in 1912, 
1926, and 1938. Cholera, yellow fever, and plague remained the dominant agenda 
items.

Twelve countries including Brazil and the United States founded OIHP, a pre-
dominantly European organization, which first met in 1908 in Paris. Its earliest 
concerns were reporting changes in the incidences of diseases including leprosy, 
tuberculosis, typhoid, sexually transmitted diseases, and plague; monitoring water 
quality (for cholera Vibrio); and overseeing European quarantine procedures.

The first International Sanitary Conference held in the Western Hemisphere 
(the Fifth, Washington, DC, 1881) gave rise to the creation of the International 
Union of American Republics (1890, with 18 nations), and eventually the Organi-
zation of American States (chartered in 1948 and still operating). In Mexico City 
in 1901, participants in the Second International Conference of American States 
organized the First General International Sanitary Convention of the American 
Republics, which was held in Washington, DC, the next year. Efforts of the group 
were to be directed to limiting the existence and spread of infectious diseases, 
especially yellow fever, in North and South America. Rather than remaining a 
body that gathered sporadically, the Convention appointed a permanent executive 
committee or agency initially named the International Sanitary Bureau (ISB), 
which oversaw infectious disease monitoring and elimination efforts between 
conventions. In this way, it functioned in the Western Hemisphere the way OIHP 
did in the Old World. In 1958, the ISB (by 1920 referred to as the PASB, or Pan 
American Sanitary Bureau) was relabeled the Pan American Health Organization 
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(PAHO), which reflected a broadening of interest into other medical concerns 
beyond infectious diseases. The new title also put it in sync with the recently 
founded World Health Organization (1948), in which PAHO would play an import-
ant part.

A World War and World Organizations

The half decade between 1914 and 1919 saw two catastrophic events that shook 
the globe and realigned efforts to safeguard and promote health. The first was 
World War I, or the Great War as it was known. For four years, it slaughtered the 
young manhood of Europe and wrapped itself around the world. Battlefield deaths 
were only one aspect of the human tragedy, as prison camps, civilian dislocations, 
and refugee migrations fostered epidemics of typhus and cholera. As the war came 
to its close, a highly infectious strain of H1N1 influenza appeared, rapidly engulf-
ing the world via military troop and supply ships and trains and the new form of 
air travel. War prompted world leaders to form the League of Nations (1919), and 
overwhelming medical emergencies prompted the League to form the League of 
Nations Health Organization (LNHO, 1923). The League provided a forum in 
which member states were to discuss matters of common concern, hammer out 
compromises, and replace the factionalism of military alliance systems with 
transparent and fruitful diplomacy. As its offspring, the LNHO only included 
member states of the League and left the OIHP and PASB intact and in charge of 
infectious disease monitoring and quarantine policy. This was important, since 
the United States never joined the League, and the Soviet Union only became a 
member in 1934. The LNHO quickly became very proactive in supporting 
research, information dissemination, education, public health initiatives, emer-
gency medical personnel provision, disease nomenclature standardization, and 
sponsorship of relevant committees and conferences. From its office in British 
Singapore, the LNHO brought East Asia under the purview of an international 
health authority. Its leadership also worked closely with private agencies that pro-
vided funds and expertise in the war against infectious disease.

Funding for the LNHO always limited any major initiatives, but a steady source 
of revenues was the Rockefeller Foundation, a nongovernmental organization, or 
NGO. American John D. Rockefeller had made an enormous fortune from creat-
ing and guiding Standard Oil, an early example of a modern multinational corpo-
ration. In 1913, he established the Foundation (which remains in operation) with 
an initial $50,000,000 grant to promote human health and welfare (and to deflect 
criticism of Standard Oil). Early initiatives included eliminating hookworm, cre-
ating the first schools of public health at American and world universities, and 
supporting research and education into birth control and sex education.

The International Committee of the Red Cross (ICRC) was founded in Geneva, 
Switzerland, in 1863. Its initial concerns were related to the casualties of war: 
treatment of battlefield wounded, providing personnel to tend to them, and pro-
tecting both groups from hostile treatment. After only one year, the group’s con-
ference produced the Geneva Convention, the first of many versions that have 
protected the human rights of wartime combatants, noncombatants, wounded, and 
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prisoners. The ICRC has long worked with the many national Red Cross organiza-
tions, such as the American Red Cross, on a list of health and welfare problems 
that has expanded greatly. Early on, concerns with refugees, the health of popula-
tions in militarily occupied areas, natural disaster relief, and conditions in prison 
camps made battling infectious disease a major function of the Red Cross at every 
level. In 1919, during the influenza pandemic, national branches of the Red Cross 
formed a worldwide federation. Since their symbol at least suggests a Christian 
connection, the new IFRC stood for the International Federation of the Red Cross 
and Red Crescent Societies, the crescent being a symbol of Islam.

Another World War and New International  
Health Organizations

The LNHO was an experiment that worked, but the Great Depression and inter-
national tensions in the 1930s undermined its effectiveness. The unprecedented 
human health tragedies caused by World War II only heightened the need for 
international commitments and action. The world had seen huge humanitarian 
crises of refugees, prison camps, and destroyed cities, but the devastation created 
between 1939 and 1945 far outstripped earlier tragedies. In 1943, the Allies formed 
the United Nations Relief and Rehabilitation Administration (UNRRA) in an 
attempt to limit the inevitable crises in postwar Europe and Asia. Its greatest con-
cern was the litany of epidemic diseases that followed war and its dislocations: 
cholera, typhus, typhoid fever, measles, and the list went on. As the war wound 
down, the victors set up the United Nations Conference on International Organi-
zation. A new, stronger, and more comprehensive United Nations (UN) was char-
tered at San Francisco in April 1945, even before the war’s end. By October, the 
replacement for the League of Nations was up and running. The Conference had 
agreed to create an agency of the UN that would coordinate and then absorb the 
functions of many existing international health agencies, including UNRRA, 
LNHO, OIHP, and PASB. The result was the World Health Organization (WHO), 
which had its first meeting in June 1948. The International Sanitary Conventions 
of previous decades had remained in effect and were updated and merged in 1969 
into WHO’s International Health Regulations (IHR). Regarding infectious dis-
eases, these mandate the reporting of outbreaks of infectious disease by member 
nations, but they do not require any specific actions.

National and regional health organizations have continued to function, provid-
ing vital information to researchers and decision makers at WHO headquarters in 
Geneva. This could be on matters from vaccination rates to infectious disease 
incidence to the emergence of previously unknown diseases. One example is the 
Pan American Health Organization, which has taken great care to monitor the 
spread of Zika in South America. One very important national organization is 
the Centers for Diseases Control and Prevention, headquartered in Atlanta, Geor-
gia. It is a federal institute that complements the efforts of other national and 
international organizations, including WHO. Like WHO, it was founded at the 
end of World War II (1946) and evolved from U.S. efforts dating back to 1942 to 



 Battles against Infectious Disease: Triumph of Germ Theory 107

control malaria in the southern United States and on battlefronts in Asia and 
Europe.

Fittingly, perhaps, WHO’s first major public health challenge was battling 
cholera in postwar Egypt. The largely Muslim kingdom had been a target of 
Nazi aggression during World War II, and British troops, including many from 
colonial India, served in the country. In mid-September 1947, an epidemic of 
cholera broke out in rural Egypt. Local authorities imposed programs of disin-
fection, isolation of the sick, water purification, and a form of oral rehydration 
therapy to reduce the effects of sufferers’ diarrhea. Fear of the pathogen’s spread 
to the eastern Mediterranean, Europe, and beyond made the epidemic an inter-
national concern, and WHO stepped in very early to coordinate a vaccination 
campaign within Egypt. The immediate goal was to collect as much of the vac-
cine as possible. Regionally, Turkey, Italy, Iraq, Syria, and Lebanon donated 
large amounts, but much greater quantities appeared from the USSR, United 
States, Britain, India, and China, and even France, Switzerland, Sweden and the 
Netherlands. Syringes, hypodermic needles, and blood plasma were also needed 
in huge numbers, as the extended goal was to vaccinate every Egyptian in the 
country of 19 million. The effort was a signal success. By late December, 
authorities declared the entire population vaccinated and the epidemic over. No 
related cholera cases had appeared elsewhere in the region. In the end, Egypt 
reported a total of 23,638 cases of cholera, with a mortality rate of 50% (11,755). 
In a similar epidemic of Egyptian cholera in 1902, the case load had been about 
double, with a mortality rate of 85%. In 1948, only 10 cases of cholera were 
reported in the kingdom. The victory gave hope that some diseases could be 
wiped out completely (eradicated) by concentrated human intervention. Indeed, 
after a similarly intense but global assault on smallpox in the 1970s, smallpox 
was eradicated from nature.
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Epidemic Disease in the Twenty-First Century

Two decades into the twenty-first century, the balance sheet for health and infec-
tious disease remains quite fluid. On the side of public health, both the popular 
and political wills seem to favor serious approaches to limiting the incidence 
and spread of disease. This requires constant international awareness of the 
presence and spread of diseases worldwide, accurate predictions regarding 
unfolding situations, and cooperation in both supporting and allowing interven-
tion where necessary. Huge advances have been made in medical technology of 
all kinds, disease surveillance, communication, media coverage, data storage 
and access, provision of public health infrastructures where needed, and train-
ing and preparation of personnel. Prevention by rigorous campaigns of vaccina-
tion against many diseases is an especially powerful factor.

On the side of the diseases and their pathogens, only a few, including diphthe-
ria, have been drastically reduced since 2000. Diphtheria, for which a vaccine was 
developed in 1914, had all but disappeared from the United States by the late 
2010s. For its part, the U.S.S.R and Russia had also made huge inroads until the 
mid-1990s, when in 1994 the reported case load was 39,703, and in 1998 it reached 
over 50,000. It too declined, but required mass immunizations—which had been 
disrupted by the break-up of the Soviet Union—and vigilant surveillance. In gen-
eral, the worldwide decline is punctuated by outbreaks, such as those in Venezuela 
and Indonesia in 2017, which together resulted in 900 reported cases. Typhoid, 
usually caused by contaminated food or water, is a much stickier problem. The 
World Health Organization (WHO) says that despite a long decline, between 14 
and 21 million cases and 128,000–161,000 deaths were reported annually in the 
later 2010s. In 2019 the United States suffered frightening outbreaks of pertussis 
(whooping cough) across the country, despite high levels of vaccination among 
children. Some opined that the vaccines were losing their effectiveness. World-
wide, the incidence of the disease during the 2000s leveled off at between 150,000 
and 200,000 reported annual cases. As recently as 1980, the WHO had reported 2 
million cases. It seems that the general pattern across infectious diseases is fol-
lowing a steep, sometimes amazing, decline after World War II, but the reduction 
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or incidence for most diseases stalled out by 2020. In addition, new strains of old 
diseases and altogether new diseases emerged to add to the statistics, including 
AIDS, SARS, MERS, Legionnaires, Ebola, and COVID-19.

In the discussions that follow, the author has tried to be as accurate as possible 
in reporting the types of cases he recorded. In descending order of reliability, 
cases may be laboratory confirmed, suspected by local authorities but not con-
firmed, or merely estimated. Large, rounded numbers, such as seven million, are 
going to be estimates, and numbers of “cases” will usually be a mix of confirmed 
and suspected cases. Numbers of suspected and estimated cases are subject to 
manipulation. Local authorities may inflate numbers to increase future levels of 
funding or may underreport so that they do not look derelict to their superiors. 
National governments may manipulate figures to hide poor policies, avoid bad 
publicity, or increase international funding. Organizations such as the WHO and 
CDC are political, such that large and increasing numbers may spur national or 
world concern or activity, or decreasing numbers may encourage more funding 
since efforts are bearing fruit. Nonetheless, the CDC and WHO generated and 
reported numbers are the gold standard.

It is also the case that many diseases do not directly kill the numbers recorded, 
but “related” diseases that accompany the disease under discussion do. Finally, the 
author is fully aware that the figures provided are outdated the day after he 
recorded them, let alone whenever this source is being used. It is his intention to 
point the way to statistics and trends that were current in the later 2010s and avail-
able from the WHO or the U.S. Centers for Disease Control and Prevention. The 
interested reader can consult updated online materials from these sources.

PERFECT STORMS: SOCIAL, ECONOMIC, AND POLITICAL 
CONDITIONS CONDUCIVE TO DISEASE

In 2000 the world’s human population was about 6 billion; in 2019 it was about 
7.7 billion, an increase of over 28%. Over the same period, two major trends 
regarding infectious disease have taken place: humans’ ability to monitor, predict, 
prevent, and remedy diseases has expanded; but the incidence of many diseases 
has either grown or been reduced by a disappointing amount. Polio has been 
reduced significantly; but, despite a concerted effort at reduction, in 2015, 
211,000,000 new cases of malaria were reported, and 217,000,000 in 2017. Despite 
advances in medicine and public health, the score remains in the pathogens’ favor. 
Below are a few of the contributing factors.

Animals and Humans

Over 60% of new pathogens discovered over the past few decades, and many 
that are well established, have their reservoirs in animals: birds, fowl, cattle, pigs, 
bats, marine creatures, primates, rodents, and others. Pathogens jump to humans 
when we interact with infected animals, either incidentally or on purpose. Patho-
gens and parasites also spread within and among species as large numbers of 
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animals are brought together in small spaces, as for breeding, commerce, or 
slaughter. Asia is famous for its “wet markets,” in which many species of live ani-
mals are crammed together for sale. Faster global ship and air travel means the 
transport of large numbers of the same or different animal species far from their 
natural homes. Human handling of infected live or slaughtered animals can result 
in cases or outbreaks of E. coli infections, Creutzfeldt-Jacob and mad cow dis-
eases, listeria, or campylobacter. In Africa, many people kill, prepare, sell, cook, 
and eat wild mammals as “bushmeat,” and if infected, these can spread diseases 
including tuberculosis, measles, rubella, rabies, yellow fever, chicken pox, mon-
key pox, and yaws. Humans encroach on infected animals’ environments as hunt-
ers, explorers, land developers, farmers, and even hikers. Clearing species-rich 
forests or jungles for urban sprawl or agriculture can bring into contact humans 
and pathogens, both new and familiar. Finally, animals can encroach on zones of 
human habitation or activity, bringing their parasites and pathogens. This may be 
due to changes in local food supplies, species overpopulation, or changes in cli-
mate that allow a given species a more expansive living area. An emerging 
approach to smoothing out the animal–human nexus is called “One Health.” This 
recognizes that people and animals share ecosystems and need to have their issues 
addressed synergistically.

Climate Change

Whether due to human activity or natural processes alone, the climate of the 
earth seems to be warming. The effects of this trend are not always predictable, 
but some are probable. For example, warmer and wetter climate and weather favor 
the breeding of mosquitos, which are vectors for numerous diseases. Breeding 
seasons may be extended, and areas may move further north and into higher ele-
vations, spreading the incidence of diseases including malaria, Zika, dengue fever, 
chikungunya, yellow fever, and West Nile fever. Longer warm seasons may also 
affect other species of vectors or reservoirs, for example, drying up their water 
sources and forcing them to migrate. When river levels fall, local typhoid fever 
incidence rises predictably. Less directly, warming may increase the migration 
northward of seasonal or permanent agricultural workers, which can mix the dis-
ease loads of human populations. Migratory birds that carry and distribute disease 
pathogens may also have their patterns altered, allowing them to penetrate further 
north than before. Unusually heavy rains may affect sanitary areas in which cer-
tain fecal-borne pathogens reside, releasing them into the broader environment. 
But increased air and water temperatures may also inhibit certain diseases, by 
altering vectors’ or even pathogens’ ability to reproduce or thrive.

Human Mobility

Historians have estimated that over the past two centuries, the ability of humans 
and their goods to travel has increased by about 1,000%. Between 2004 and 2019, 
the number of annual airline passenger trips has more than doubled from an 
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estimated 1,900,000,000 to approximately 4,500,000,000 on 45,000,000 sched-
uled flights. Members of populations both sick and healthy cram into metal tubes 
for hours at a time, breathe recycled air, and move from one zone of endemic or 
epidemic disease to another, cross-exposing both themselves and others. In other 
words, people travel far, fast, and frequently. A voyage from England to Australia 
by sea in 1800 took 150 days, and in 1925, 16 days by plane. In 2019 the trip took 
21 days by ship or 24 hours by plane. Disease pathogens, vectors, and reservoirs 
are moved about the world now in hours, not weeks or months, and diseases spread 
just as rapidly. Exposure of a population to a new pathogen is only an airline trip 
away. The recent explosion of COVID-19 across the globe has no doubt been 
fueled by air travel.

Travel by land and sea has also increased in volume and speed. Poverty-stricken 
migrants and refugees abandon often strife-torn and disease-rich environments 
for safer ones, but their health problems accompany them. Growing urban centers 
in developing countries draw hopeful immigrants seeking better lives and liveli-
hood. Many become stuck in teeming slums, subject to many unfamiliar diseases 
that thrive in overpopulated, unsanitary, and medically underserved environ-
ments. Pilgrims in overcrowded trains or buses visit popular Hindu or Muslim 
shrines, where they mix with other believers from half a world away, and then 
return home.

Half a million so-called medical tourists visited India in 2017. Most were from 
surrounding countries, but significant numbers haled from Nigeria, Tanzania, and 
Kenya. Attractive features include low costs, services often unavailable at home, 
and the availability of well-trained staff and facilities and equipment that meet 
international standards of quality. With an estimated value of $3,000,000,000 in 
2015, the value to the Indian economy was expected to triple to around 
$9,000,000,000 in 2020. The problem is that India is very liberal in allowing 
access to antibiotics, with a resulting massive overuse. Bacteria that survive anti-
biotic treatments have often developed resistance to the drugs, which means the 
medicines lose their effectiveness. Medical tourists often undergo surgical proce-
dures that open the skin to what turn out to be drug-resistant microbes, causing 
serious infections. In 2016 an estimated 14,000,000 people sought cross-border 
health care, including some 1,400,000 Americans. Since hospitals and medical 
clinics are the usual destinations, these travelers everywhere expose themselves to 
increasingly common nosocomial (occurring in medical facilities) infections and 
diseases from MRSA to flesh-eating bacteria.

Urbanization

In 1800 the world contained about one billion people, 3% of whom lived in cit-
ies. By 1930, the population had doubled, and in 2019 the figure was 7.7 billion. 
About half of the world’s population currently lives in urban areas, and that per-
centage is growing. Cities can be wonderful centers of employment, as well as 
medical expertise and services, drugs and other supplies, medical and pharmaceu-
tical research, communication and information, and transportation. There is, 
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however, a darker side as well, especially in developing countries. Cities are mag-
nets for diverse populations that readily exchange their pathogens. They gobble up 
land, often encroaching on natural environments and disrupting disease hosts and 
vectors. Sometimes they create huge pockets of crushing poverty that end up 
becoming petri dishes for diseases from plague to serious enteric and respiratory 
conditions. Poor—or no—planning results in the provision of limited and low-
quality services and social products, including clean water, waste disposal, and 
medical care. Lack of affordable and reliable energy can lead to poorly cooked and 
preserved food that can lead to food poisoning. During the time of a crisis, such as 
an epidemic, urban population size and density can make provision of what health 
care there is overburdened and ineffective.

Armed Conflict and Disruption

In 2018 the war in Afghanistan, the Mexican drug war, and civil wars in Yemen 
and Syria accounted together for more than 100,000 deaths. Another six conflicts 
had death tolls of between 1,000 and 10,000, and another 25 each took 100 to 
1,000 lives. Some of these have been continuing for decades. What such a list does 
not tally is the collateral human and societal effects of such wars, civil wars, rebel-
lions, insurgencies, crises, and conflicts.

Conflicts force people to move, sometimes as refugees into overcrowded and 
disease outbreak-spawning camps. Conflicts redirect political and social resources, 
including funding, away from medical prevention and care and monitoring for 
diseases. Conflicts often destroy vital medical infrastructure such as clinics, phar-
macies, and hospitals. They often drive away, wound, or kill trained medical per-
sonnel, or hijack them for military purposes. They often block the delivery of vital 
medical equipment and supplies from areas in need. Rebels or insurgents hijack 
these for their own use or for sale on the black market. Foreign medical personnel 
and aid providers may abandon an area or cease provision of service when conflict 
breaks out and threatens their people or efforts.

Disruptions of medical infrastructure and services can badly damage a 
region’s or country’s ability to protect and distribute needed drugs, provide vac-
cinations, isolate infectious patients, transport patients or personnel, provide 
timely and coherent health-related warnings and information, monitor and 
report the presence of disease, and provide needed services such as spraying 
insecticides or setting insect traps. Destruction or disruption of other infrastruc-
ture or service delivery can lead to breakdowns in public safety, sanitation and 
clean water supply, basic communications, provision of safe food supplies, and 
the supply of power.

Bioterrorism

Bioterrorism is the use of biological agents or pathogens as a weapon against a 
political or economic target, usually by a nongovernmental, terrorist organization. 
An early episode of bioterrorism occurred in 1984 in The Dalles, Oregon, when 
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followers of the cult led by Bagwan Rajneesh sprinkled salmonella bacillus on local 
salad bars. They wanted to disable or kill residents so they could control local poli-
tics. Seven hundred fifty-one people contracted salmonellosis, 45 of these were hos-
pitalized; hundreds could have died, though none did. The Bagwan publicly blamed 
several of his people, who spent time in prison. He died in 1990 at the age of 58.

Iraqi dictator Saddam Hussein was blamed by some for the introduction of 
West Nile virus to the United States. West Nile fever had been discovered in 
Uganda in 1937, but was first spotted in the United States in New York City in 
1999. By 2002, 4,000 cases had been reported to health authorities; by 2004, the 
virus was present in 40 U.S. states; and by 2005, 116 people had died in the United 
States. In 2012 an outbreak in Dallas-Fort Worth, Texas, resulted in 69 deaths 
locally and a total of 286 across the country. About 2,000 cases occur each year in 
the United States, and many more worldwide. If Hussein did plant West Nile, he 
chose a rather poor weapon. Only about 20% of people infected by the Culex 
mosquito-borne disease show any symptoms, though encephalitis or other neuro-
logical problems may develop. In the first half of 2019, a total of 76 cases and no 
deaths were reported in 24 states.

In October 2001, panic struck Washington, DC, when envelopes containing 
spores of Bacillus anthracis, the bacterium that causes anthrax disease, were 
delivered to the Senate offices of Majority Leader Tom Daschle and Russ Fein-
gold. Spores were found in the White House mail facility, the Dirksen and Hart 
Senate Buildings, and the Brentwood postal facility, which employed 700 people 
and was subsequently closed for two years. Media sources including ABC and the 
Wall Street Journal immediately sought to implicate Hussein or his agents, the 
terrorist Osama bin Laden, or the group al-Qaeda. ABC News and the New York 
Times also wrongly suspected a scientist, Steven Hatfill, who was cleared and 
awarded $6,000,000 in damages by the Justice Department. The terrorist turned 
out to be an emotionally unstable anthrax researcher named Bruce Ivins, who 
wanted to illustrate the danger that the pathogen posed. As the investigation tar-
geted him, he committed suicide. Twenty-two people were infected, and five 
postal workers died. An accidental release of anthrax in Soviet Sverdlovsk in 1979 
resulted in a reported 77 cases and 66 deaths, a case fatality rate of 85.7%. Anthrax 
spores are an ideal bioweapon of terror, as they can sit dormant for decades, sur-
vive very harsh conditions, and enter the human body by ingestion, inhalation, or 
through mucus membranes or breaks in the skin. They can be broadcast in explod-
ing devices, as demonstrated during World War II by the Japanese. A vaccine has 
existed since 1881, but mass vaccinations are hardly feasible unless an attack is 
imminent, and unpredictable, stealthy attacks are terrorists’ specialty.

In 1997 President Bill Clinton read Richard Preston’s novel on bioterrorism, The 
Cobra Effect, and was so affected that he convinced Congress to establish the CDC 
U.S. Bioterrorism Preparedness and Response Program. In 2003, following the ter-
rorist attacks of 9/11/2001, the National Institutes of Allergy and Infectious Diseases 
(NIAID) was tasked with establishing a rigorous program of monitoring and prepa-
ration for bioterrorist incidents, with an emphasis on countermeasures to an incident 
or attack. NIAID and the U.S. Army consider a long list of pathogens to be potential 
bioweapons. At or near the top are those that cause anthrax, smallpox, botulism, 
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tularemia, Ebola, plague, and Marburg fever. To be considered a high-risk threat, 
the material has to have high potential rates of morbidity and mortality; should be 
transmissible among people; have no vaccine; be hard to diagnose; remain stable 
over time; and be infective with low doses and by aerosol distribution.

Poverty and Lack of Economic Opportunity

The most common victims of infectious disease, by far, are the poor. It is true 
of slum dwellers in developed countries as well as villagers in developing ones. 
People impoverished by war or natural disasters are also exposed to diseases. Pov-
erty encourages migration and the mixing of population groups and their patho-
gens; it limits access to vital health care opportunities, including basic information; 
it exposes people to substandard housing, sanitation, and water; it often leads to 
malnourishment, which weakens the body’s defenses; and limits the ability of 
countries and local governments to provide needed medical and social services 
and supplies.

A major trend in global disease prevention is the alleviation of poverty as a col-
lateral goal of programs or initiatives. Bodies as diverse as the World Bank, United 
Nations, WHO, and Bill and Melinda Gates Foundation link disease prevention 
and remedy to economic development and the relief of poverty. Such measures are 
seen to be useful at the individual, community, and national levels, as all are inter-
connected. A model initiative, the Millennium Development Program, was started 
by the UN in 2000, with a target date for its goals of 2015. Some progress was 
made, and the program was extended. Of its eight goals, number six was directly 
concerned with reducing AIDS, malaria, “and other diseases.” Other interrelated 
goals included universal primary education, alleviating hunger, eradicating 
extreme poverty, and empowering women. Such a program could only fall short in 
a little over a decade, but the adoption of a synergistic approach tying health to 
economic and social success is an important step toward reducing the worldwide 
burden of disease.

CONTINUING DISEASES

Smallpox is the only disease to have disappeared completely from nature. If our 
ancestors suffered from a given disease, then we are probably vulnerable. What is 
more, dozens of new diseases have been identified over the past few decades, 
while some have resurged due to human activity or climate change. Some of the 
diseases that have continued to plague humankind are malaria, influenza, HIV-
AIDS, and tuberculosis (TB).

Malaria

Malaria is an ancient disease caused by a microbe called Plasmodium and spread 
by the female Anopheles mosquito. The disease has been found on all inhabited 
continents, but the vast majority of contemporary cases, on average about 80%, are 
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found in sub-Saharan Africa and India. Worldwide, children ages five and under 
account for about 60% of malaria deaths. Survivors of malaria acquire an immu-
nity as long as they remain in an area where the disease is prevalent. Insecticides 
and insecticide-dipped netting are employed as preventives, as well as campaigns 
to eliminate local watery breeding grounds. There is still no anti-malarial vaccine 
in 2019, though several drugs, including quinine, are recommended for treatment. 
From the 1940s, chloroquine proved far more effective, until the microbes devel-
oped resistance in the 1980s. In the later 2010s, patients with severe cases receive 
combinations of several antimalarials, with the hope that resistance to any one of 
them will be minimized. At the heart of some of these is artemisinin, a drug derived 
from the sweet wormwood tree that has a long history in Chinese Traditional Med-
icine. The drug was developed in the 1970s, and its principal researcher, Tu Youyou, 
won the Nobel Prize for Physiology or Medicine in 2015.

A concerted effort to “roll back malaria” was begun in 1998 and continues as of 
this writing. Supplies of dipped netting, insecticides, therapeutic drugs, and efforts 
to clear away breeding grounds were funded by the WHO, World Bank, and vari-
ous nongovernmental organizations. As table 6.1 shows, the number of cases 
declined to 2016, when it rebounded. Mosquitos are sensitive to levels of local pre-
cipitation, and drier years can reduce the incidence of malaria while wetter ones 
can increase it. The reduction in deaths from 2000 to 2017 was far more dramatic 
and somewhat more satisfying, though all of these numbers are appalling. Of 
course, they are only an abstraction of the human suffering they represent.

Influenza

Influenza (the flu) possesses several characteristics that make it a particularly 
troubling disease. There are two of the four genuses of influenza that are problems 
for humans, A and B. A has at least seven strains or serotypes, designated by num-
bered combinations of H and N, while B has only one. As a viral disease, its 
pathogens are subject to frequent mutation. The animal reservoirs for all influenza 
types are birds, waterfowl, and mammals such as pigs. Birds range widely across 
inhabited areas, and their droppings can carry the virus. Waterfowl make regular 
stops at ponds and lakes, where they feed and defecate. Pigs are raised commer-
cially in huge facilities, through which an infection can spread like wildfire.  

Table 6.1 Worldwide Malaria, 2000, 2010, and 2015–2018
Year Cases (estimated) Deaths (estimated)
2000 262,000,000 840,000
2010 251,000,000 585,000
2015 211,000,000 472,000
2016 216,000,000 445,000
2017 231,000,000 416,000
2018 228,000,000 405,000

Source: WHO.
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The flu is highly infectious; once among humans, certain strains are more virulent 
and deadly than others. Vaccines can only contain the material effective against 
up to four of the several disease-causing strains, and that which dominates often 
changes from one flu season to the next. Some are useful only against one. Suppli-
ers of vaccines thus have to make accurate predictions as to which strain will 
dominate in the coming season. Failure to do so results in shortages or ineffective 
vaccinations. The CDC and WHO agree that worldwide, as of 2017 between 3 and 
5 million cases of severe influenza occur each year, and between 290,000 and 
650,000 people die annually of influenza complications. In the later 2010s, these 
numbers are not shrinking but increasing. With ready access to vaccines, about 
59% of Americans receive the treatment each year.

In the early 2000s, researchers identified H1N1 influenza as the highly virulent 
strain that was responsible for the 1918–1919 pandemic or Spanish flu that may 
have affected 500,000,000 people and killed between 50,000,000 and 100,000,000. 
Its natural reservoir is among pigs, and therefore it is sometimes referred to as 
swine flu. In early 2009, a local epidemic was smoldering in Veracruz, Mexico, 
which broke out into Mexico and across the globe. The WHO declared its first 
ever PHEIC (public health emergency of international concern) and with the CDC 
declared it a pandemic on June 11, 2009. Actual counts of cases stopped in July, 
but researchers have estimated that between 11% and 21% of the world’s popula-
tion was infected. Confirmed cases are reported to have been 25,584,595, but the 
total number of cases may have been as high as 200,000,000. The estimated num-
ber of deaths by one report was about 579,000, while a WHO-supported revision 
claims it was closer to 284,500. In the United States, there may have been as many 
as 61,000,000 cases, and 12,470 deaths were reported to the CDC. In 2015 an 
Indian epidemic of H1N1 resulted in over 31,000 cases and 1,900 deaths. Less 
serious outbreaks occurred in 2017 in Myanmar, Maldives, and Pakistan; and in 
2019 in Morocco and Malta.

H5N1 influenza, bird or avian flu, is a potentially virulent threat to humans, as 
it is carried by wild fowl and live chickens that are transported for market, and 
then passed among people. Like all viruses, H5N1 can and does mutate rapidly, 
and researchers fear that it is only a matter of time before it becomes adapted to 
human populations. The strain is already found in pigs and has infected and killed 
humans. Between 2003 and 2014, the WHO received reports of 701 cases and 407 
deaths of avian flu worldwide. Infected wild, migratory birds can contaminate 
commercially bred poultry and waterfowl, and these can mix with other vulnera-
ble animals in live markets. Huge Chinese commercial pig farms and the vast 
global marketing of pork and pork products make the strain readily available to 
humans. Human cases have been rare, but the potential for serious outbreaks man-
dates close monitoring of vulnerable animals both captive and wild.

HIV/AIDS

AIDS continues to be one of the world’s worst medical problems. The adage 
that prevention is better than treatment is quite true of HIV-AIDS. Treatments 
have advanced to a point at which AIDS is not a death sentence in countries that 
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have ready access to expensive drugs, but there is no cure. A vaccine for prevent-
ing AIDS was promised as early as 1984, but progress has been hampered by the 
nature of the retrovirus and the disease. For example, a typical killed-virus vac-
cine fails since the killed HIV virus does not cause the necessary immune system 
response to provide protection. Using an attenuated live virus vaccine presents too 
high a risk of a full-blown infection. Drugs’ promising prevention approaches (for 
PrEP or pre-exposure prophylaxis) for at-risk adolescents and adults were adver-
tised beginning in 2019, including Truvada and DESCOVY. Even so, prevention is 
best achieved by avoidance of risky activities. According to the CDC, the number 
of new cases of HIV infection in the United States between 2012 and 2016 
remained “steady,” and in 2017 the figure was 38,739. Of these, gay and bisexual 
males constituted 66% of all cases and 82% of all male cases.

Part of Goal Six of the UN’s Millennium Development Project (MDP) initiated 
in 2005 was to reverse the growth in the incidence of AIDS worldwide. Most new 
cases occur in sub-Saharan Africa among heterosexual men and women. The 
peak year for new AIDS cases worldwide was 1996, when 3,400,000 were reported 
to the WHO. According to its 2013 report, the period from 2001 to 2011 saw a 33% 
drop in new cases worldwide, with 290,000 fewer children under age 15 infected. 
In 2011, 2,300,000 new cases were reported, of which 1,600,000 were in sub-
Saharan Africa. In 2013 there were 2,100,000 new cases, and in 2016 and 2017, 
about 1,800,000 each year. In 2017 an estimated 940,000 victims died of AIDS-
related disease worldwide. This was a significant reduction from the 1,900,000 
who died in 2004, which was the peak year for AIDS-related deaths, and from the 
1,400,000 who died in 2010. The number of sufferers who received effective anti-
retroviral therapy (ART) grew from 800,000 in 2003 to 13,600,000 in 2014. The 
MDP report (2013) also claimed that its activities avoided the early deaths of an 
estimated 7,600,000 people, both adults and children.

Tuberculosis

The bacterial disease tuberculosis (TB) has seen a steep decline in incidence 
and mortality since the bacille Calmette–Guérin (BCG) vaccine was developed in 
the 1920s. Today, it is considered effective for infants and children, but varies in 
its effectiveness for adults. Each year, some 100,000,000 children receive the vac-
cine. Despite this prophylactic, sub-Saharan Africa and Asia are home to millions 
of victims of TB, and many more are scattered around the world. In 2018 U.S. 
authorities reported 9,029 new cases, of which two-thirds were people who were 
not born in the United States. See table 6.2.

Table 6.2 Tuberculosis in the United States: Cases and Fatalities, 1960–2018
1960 2000 2010 2016 2018

New cases/100,000 31 6 3.6 2.9 2.8
Deaths/100,000 6 0.3 0.2 0.2 0.2

Source: CDC.
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The 2013 MDP report claimed that from 1990 to 2013, the worldwide preva-
lence rate of tuberculosis dropped 41%, while the mortality rate fell by 45%. It 
further stated that between 2000 and 2013, an estimated 37,000,000 lives were 
preserved by the declines. Yet, in 2011, TB killed 1,400,000, around 430,000 of 
whom were also HIV positive. The linkage of the two is often seen in southern 
Africa, where both TB and AIDS are prevalent. HIV depletes the body’s CD4-T 
lymphocytes, weakening the body’s ability to fend off opportunistic diseases, of 
which TB is one of the worst. In 2016, 10.4 million people developed TB, and of 
those 1.2 million were living with HIV. An estimated 1,800,000 died. In 2017 the 
world saw some 10,000,000 new cases, with 27% of these in India. Globally, an 
estimated 1,600,000 died, including 234,000 children. A growing problem is mul-
tidrug-resistant TB, or MDR-TB. The bacteria are decreasingly affected by the 
standard antibiotics that have been part of standard treatment. The latest drug to 
lose effectiveness in many cases is rifampicin, an antibiotic approved in the United 
States in 1971. In 2016 the WHO received reports of 480,000 new cases of MDR-
TB, and 100,000 of rifampicin-resistant (RR) TB. As with AIDS, multidrug 
“cocktails” have been developed to counteract resistance, though these have not 
been entirely successful. All of this makes the development of better means of 
detecting and preventing the disease of utmost importance.

One recent bright spot is a major change in detecting TB in a potential carrier. 
A device named Xpert MTB/RIF, developed around 2010, has been marketed as 
being able to detect both the presence of TB in a person, and of RR-TB. The test-
ing is faster and simpler than blood-smear analysis and does not require highly 
trained personnel. In 2019, however, the jury was still out: it could detect TB, did 
not do well with RR-TB, and produced false positives. Another developing 
advance is the TB vaccine DAR-901, which first appeared in 2008 and in 2019 was 
still undergoing clinical testing, a reminder that new drugs take years to reach 
markets.

Measles

The highly contagious viral disease, usually thought of as a childhood disease, 
was in the news in the United States in 2019. From January to the end of July, 
1,164 new cases of the disease were reported to the CDC. This was the highest 
number for any full year since 1992. This followed a global trend that saw the 
worldwide caseload increase by 300% over the same period during the previous 
year. The disease was declared eliminated from the United States in 2000. But this 
does not account for travelers to or from regions of the world where the disease 
remains endemic. According to the CDC, this is the source of local outbreaks of 
cases, and most of those who fell ill had not been vaccinated.

In May 2019, the WHO reported that global deaths from measles fell by about 
80% between 2000 and 2017; even so, 110,000 measles-related deaths occurred in 
2017, mostly among young children. Over the same period, the number of children 
vaccinated once rose from 72% to 85%. Still, the lack of vaccinations—two are 
always recommended—among both children in developing countries and adults 
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in the developed world is the single biggest contributor to the persistence of the 
disease.

NEW AND EMERGING DISEASES

In 2015 the WHO issued a list of emerging infectious diseases that deserved 
careful monitoring: Rift Valley fever, Ebola virus disease, Marburg fever, MERS 
and SARS coronavirus diseases, and Nipah, Lassa, and Crimean Congo hemor-
rhagic fevers. In 2020, COVID-19 joined the list and soon acquired the label 
pandemic.

Between 1940 and 2004, more than 300 pathogens and their infectious diseases 
appeared for the first time. This was despite the claims by medical and political 
voices during the 1960s that infectious diseases were largely under control. More 
than 60% of newly discovered diseases have animal reservoirs and “jump” to 
humans. Some of these are transmitted by insects and other vectors, and some by 
direct human contact with infected animals or their meat. Examples include Ebola, 
Zika, Severe Acute Respiratory Syndrome (SARS), and Middle Eastern Respira-
tory Syndrome (MERS).

Ebola and Hemorrhagic Fevers

Beginning in August 2018, the Democratic Republic of Congo (DRC) suffered 
an Ebola outbreak labeled the Kivu epidemic. It is the country’s tenth recorded 
outbreak of the disease and continues as this description is being written. Named 
for an eastern region of the country, in a little less than a year the episode included 
2,864 confirmed or suspected cases and 1,746 deaths. Within four months it had 
become the country’s largest outbreak and second in the world only to the 2013–
2016 West African epidemic. A major contributing factor has been the military 
conflict, or civil war, that has plagued the Kivu region of the DRC since 2004. 
Some 70 rebel groups are battling state military. This has badly disrupted the 
country’s medical infrastructure as well as its society in general. This is espe-
cially true of rural areas where the disease tends to fester. In the first half of 2019, 
observers reported 54 attacks on local health facilities. Medical personnel have 
been killed, wounded, or driven away, as each side in the conflict sees them as 
helping the other. In December 2018, both Oxfam and the International Rescue 
Committee evacuated their personnel. All of this hinders the ability of authorities 
and volunteers to contain the spread of the disease, both within the DRC and into 
neighboring Uganda. In July 2019, the WHO raised the official status of the out-
break to PHEIC. Early testing of an attenuated live virus Ebola vaccine has shown 
promising results, but as of 2019 is not yet available.

Ebola, the causal virus of which was identified in 1967, is one type of viral hem-
orrhagic fever, along with dengue, Crimean-Congo (1967), Marburg (1967), Lassa 
(1969), and Hantavirus (1976) fevers. A major outbreak in 1998–2000 of Marburg 
fever in the DRC had a case fatality rate of 83%. Its largest death toll was in Angola 
in 2004–2005, when 252 cases resulted in 227 deaths, a case fatality rate of 90%. 
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Between 2007 and 2019, the few reported cases have all been in Uganda. Ebola is of 
the greatest concern to researchers and public health authorities. Its initial outbreak 
was recorded in 1976, with others following in 1977, 1994, 1996 (in two places), 
2001–2002, 2002–2003, 2005, twice in 2007–2009, 2013–2016, and from 2018.

The 2013–2016 West African Ebola epidemic began in Guinea, quickly spread 
to Liberia, and then Sierra Leone. By its end, it had generated 28,616 cases of 
Ebola, which resulted in 11,310 deaths, a case fatality rate of 40%. The African 
epicenters were well covered by Western news sources seeking both technical and 
human-interest stories. Television teams came and went, quickly picking up inter-
views and video footage, while writers and photographers tended to remain lon-
ger. The New York Times photographer Daniel Berehulak and writer Sheri Fink 
were especially active in Liberia. Local African authorities used all manner of 
media to send messages of empathy and support, reassure their populations of 
ongoing actions, and instruct them on appropriate matters of hygiene, care, and 
reporting of cases. Aural media included radio and loudspeakers, and image-rich 
posters and murals even depicted the symptoms of the disease to inform their 
viewers. But responding American physician Dr. Paul Richards, citing a WHO 
report, noted that the “media inflamed Ebola panic” (23) actually hindered effec-
tive containment of the disease to a limited area. One widely repeated but ill-
advised report from the CDC opined in November 2024 that by late January there 
would be 1,400,000 cases of Ebola in the region. Those quarantined escaped; 
neighbors and relatives attacked medical responders; and they hid the sick and 
corpses from officials. French and British airlines canceled flights; airlines 
declined to transport needed equipment or supplies; and courier services refused 
to carry biological samples from villages. Mobile phones enabled patients in isola-
tion to remain in contact with the outside world, and social media and webpages 
kept staff and some patients in communication. Satellite communication also 
allowed doctors even in remote villages to contact medical and administrative 
centers around the world for advice and direction.

Richards also stresses the importance of understanding the culture that is being 
affected, often a difficult thing for Western university-trained personnel. Informa-
tion on and sensitivity to matters as simple as gender-specific social roles, typical 
modes of transportation, spiritual beliefs, food customs, and sick and funerary 
rituals, make personnel much more effective and adaptive. Knowledge of local 
formal and informal authority structures and local or regional political turmoil is 
also vital for understanding the social tensions that are worsened during an epi-
demic. Since with Ebola strict isolation of the patient is absolutely necessary, local 
teams of nurses, waste disposal personnel, burial teams, and others have need of 
rigorous training and supervision. Richards concluded that in the field one had to 
think like both a native villager and a Western epidemiologist.

Zika and Other Mosquito-Borne Diseases

Zika is a viral disease found naturally in monkeys and transmitted by Aedes 
aegypti mosquitos. It was discovered in Uganda in 1947, but only 14 cases were 
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reported between then and 2007. By 1977, the pathogen and its hosts and vectors 
had traveled to Malaysia, Indonesia, and Pakistan. It jumped from Asia to Yap 
Island in 2007, where approximately 73% of the island’s 7,000 residents acquired 
the virus. In 2013 Tahiti got the disease, with some 600 cases reported. With den-
gue fever, also Aedes mosquito-borne, Zika streaked across French Polynesia until 
April 2014. An estimated 32,000 got the disease, about 66% of the region’s popu-
lation, and 8,750 sought medical help. Zika apparently leapt to Easter Island and 
then to northeastern Brazil, which reported cases from August 2014. At first it was 
not considered a serious disease. During this time, there were reports of fairly rare 
neurological symptoms from Zika, but in August 2015, babies associated with 
Zika-infected mothers were being born with microcephaly: smaller than normal 
skulls with partial and damaged brains. Clearly the disease crossed the placenta in 
pregnant women. By 2016, northern Brazil counted 1,400 confirmed cases of 
Zika-associated microcephaly. As early as February, the WHO declared the offi-
cial status of the outbreak to be a PHEIC. Researchers also discovered that Zika 
was transmitted by human-to-human sexual contact. Both regional women’s 
groups and Catholic bishops protested when the WHO declared that where Zika 
was present, women should not become pregnant. In 2015–2016 Brazil reported 
310,061 confirmed and suspected cases of Zika and six deaths. The number of 
cases fell sharply in 2017, with only 31,754 reported, and again in 2018 with 19,020. 
In the Americas, only Puerto Rico came close, with 34,070 Zika cases, all in 2016.

Zika made its first appearance in an American territory in Puerto Rico on 
December 31, 2015. In 2016 Puerto Rico, the U.S. Virgin Islands, and American 
Samoa together reported over 36,000 cases of locally transmitted Zika virus. By 
2017 the case load had plummeted to 665, and in 2018 to 148. In 2016 the U.S. 
mainland reported 224 locally sourced cases, but only seven in 2017. The 73 
reported in 2018 were all people who had contracted the disease elsewhere. Half-
way through 2019, only three were imported to the mainland, and only 22 cases 
occurred in U.S. territories.

Brazilian authorities supported by the WHO, CDC, and other organizations 
placed greatest emphasis on efforts to educate the general population and to con-
trol or eliminate the bloodsucking female mosquito population. Public health 
workers reportedly fumigated 20,000,000 homes. One novel approach was the use 
of genetically modified male mosquitos that caused their offspring to die before 
reaching maturity. In some breeding areas, officials introduced the bacterium 
Wolbachia into the mosquito population. This is a technique developed since 2012 
that interferes with the ability of infected insects to reproduce. Some 200,000 
troops were mobilized to go from house to house to inform residents of the impor-
tance of acting to eliminate local mosquito breeding in stagnant water. The Inter-
net, too, played a role in attempts to affect the epidemic: social media and other 
sources began rumors that not Zika but herbicides, vaccines, or even statistical 
aberrations were responsible for reported clusters of microencephaly.

But Zika is not the only emerging mosquito-borne disease. Rift Valley Fever 
(RVF) and chikungunya are two others. RVF virus is a pathogen primarily infecting 
domestic animals such as cattle, sheep, and camels, which jumps to humans who 
handle them or their meat. It was first reported in Kenya shortly after 1900 and the 
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virus was identified in 1931. Outbreaks have been noted since then in Africa and 
parts of the Middle East. During an Egyptian epidemic in 1977, an estimated 
20,000–40,000 cases resulted in at least 594 fatalities. Four hundred Kenyans died 
during an epidemic in 1998, and 150 more in Kenya during an outbreak in late 2006 
and early 2007. Between 2007 and 2019, limited outbreaks have occurred in Sudan, 
South Africa, and Uganda. Chikungunya resides in some birds and rodents, and is 
transmitted to and among humans by mosquitos. The RNA virus was first identified 
in 1953 in Tanzania. Unlike RVF, chikungunya is widespread, with large-scale out-
breaks reported in the Americas and Europe since 2005, and reservoirs in Asia and 
Africa. In 2005–2006 the Indian Ocean Island of Réunion experienced an early ver-
sion of what was an intensification of the disease. The population of 770,000 reported 
about 266,000 cases. Although previously thought a non-life-threatening disease, 
authorities associated over 200 deaths with the fever-inducing pathogen (chikungu-
nya virus). In 2006 a perhaps related epidemic in India resulted in 1,250,000 cases, 
with no deaths admitted by the government. In 2013–2014 South America and the 
Caribbean experienced the first major epidemic of chikungunya outside of Africa or 
Asia. Countries reported a total of 24,682 confirmed and 1,118,763 suspected cases 
to the WHO. The latter large figure is due to the similarity of symptoms to those of 
dengue and Zika, and the possibility of misdiagnoses.

Severe Acute Respiratory Syndrome (SARS)

In February 2003, 48-year-old American businessman Johnny Cheng con-
tracted a pneumonia-like, viral disease that was new to the WHO. He had stayed 
at the Metropole Hotel near Hong Kong, and then visited Hanoi, Vietnam, where 
he came down with its crippling symptoms. Since the previous November, rumors 
had been seeping out of southern China regarding the outbreak of a novel respira-
tory disease, and it seemed that Cheng had caught it. As had others. The Italian 
doctor who identified the new coronavirus that caused SARS, Carlo Urbani, was 
tending patients in Hanoi when he accidently infected himself and was moved into 
an isolation unit in Bangkok, Thailand, where he died. Research revealed that 
SARS was probably a disease of Chinese masked palm civets, mongoose-like ani-
mals that are eaten by the Chinese. The infective virus apparently jumped from 
these to humans who kept, prepared, or ate infected civets. For their part, the civ-
ets apparently caught the virus from Chinese horseshoe bats that serve as a reser-
voir, according to a 2017 study. Among humans, the virus is transmitted in 
aerosolized water droplets that are exhaled and then breathed in or absorbed 
through the eyes or nose. The virus can also survive outside the body for up to a 
day, and contaminate fomites, or inanimate surfaces, as well as in urine and in 
feces for up to two days.

Thanks to jet air travel, this highly infective disease quickly spread to 25 coun-
tries in Asia, Europe, and the Americas. By mid-May 2003, China had reported 
5,236 cases and 289 deaths; Hong Kong 1,714 cases and 251 deaths; Taiwan 344 
cases and 40 deaths; and Canada 140 cases with 24 deaths. By December, the end 
of the epidemic, there had been 8,098 cases and 774 deaths reported to the WHO. 
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Epidemiologists traced 62 of the cases back to Johnny Cheng and the Metropole 
Hotel. A study of deaths in Singapore revealed that of the first 201 patients identi-
fied, 103 had contracted the disease from one of only five source patients. These 
facts speak to the role that individual carriers of a disease have in creating chains 
of infection. A study of hospitalized cases in Toronto, Canada, also showed the 
role of infected individuals inside hospitals, both patients and staff, in spreading 
the disease nosocomially (within a hospital). Of 19 acute care hospitals in the city, 
11 had episodes of nosocomially spread SARS.

Authorities in affected areas isolated cases in special hospital wards and quar-
antined contacts of patients who showed no symptoms. This was an important 
step since the incubation period, during which a person was infected but without 
symptoms, was 2 to 10 days. In Toronto, for each patient, 100 contacts were quar-
antined; in Beijing, the figure was only 12. Public health messaging in affected 
areas emphasized reporting cases with SARS-like symptoms and attention to per-
sonal hygiene, such as frequent hand sanitation. Many people in affected areas 
wore ineffective but reassuring surgical masks to filter out the virus, and pictures 
of these people circled the globe. Media reporting, often exaggerated, fueled 
global uncertainty and fear. This created major slumps in trade and travel to 
affected areas, costing their economies billions of dollars during 2003. Post- 
epidemic analyses stressed that while factual information is vital, news and infor-
mation sources had to be responsible and avoid alarmist reports. Even factual 
reports could result in panic and unnecessary behavioral changes. In the late 
spring of 2003, Singapore’s Deputy Minister Lee Hsien Loong employed his 
country’s Telecommunications Act to impose sanctions of three years in prison 
and a fine of 10,000 Singapore dollars for spreading false rumors related to the 
epidemic or SARS. In China’s Guangdong Province, where the outbreak origi-
nated, the Communist Party Secretary initially banned all reporting on SARS, in 
part so that business from local festivals would not be hampered. Visiting report-
ers simply relied on their own visits to hospitals for information. The blackout was 
lifted on February 10. According to the United Kingdom’s National Health Ser-
vice, no cases of SARS have been reported anywhere between 2004 and 2020.

Middle Eastern Respiratory Syndrome (MERS)

In 2012 a new coronavirus was discovered in Saudi Arabia. The condition it 
causes was named MERS. Like the Chinese authorities early in the SARS out-
break, Saudi officials kept quiet and did little to respond. Theirs is a rather closed 
society, and they may have wanted to avoid the kind of panic that attended the 
SARS episode. They may also have wanted to shelter the annual Hajj pilgrimage 
to Mecca, which is in Saudi Arabia. By 2014, the WHO reported 929 confirmed 
cases in 23 countries on four continents. The pathogen is found in bats and camels 
and spread through feces. A human carrier will transmit the virus in aerosolized 
droplets others inhale, or even though handshakes. Symptoms are non-specific 
and flu-like, but the disease can kill. Between 2012 and mid-2019, the WHO 
reported 2,229 confirmed cases in 27 countries, and 845 associated deaths. Most 
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cases occurred on the Arabian Peninsula. Between summer 2017 and summer 
2018, 189 new cases, mostly Saudi, resulted in 60 deaths.

In the Face of Epidemic Disease: COVID-19 in Early 2020

In late December 2019, the world learned of a new and potentially deadly viral 
infection outbreak that appeared to have been centered in the huge city of Wuhan, 
China. The virus was of the crown-shaped corona type, similar to that which had 
caused the outbreak of severe acute respiratory syndrome, or SARS in 2003. The 
virus was labeled SARS-CoV-2, and the disease it caused COVID-19, shorthand 
for “corona virus disease 2019.” Day after day, news and other media outlets led 
with reports of the unfolding story of the spread of the disease, as cases began to 
appear around the world. Countries as dispersed as South Korea, Italy, and Iran 
reported clusters of cases to the World Health Organization and the media. In the 
United States, cases cropped up in cities across the country, initially clustering in 
a nursing home in Kirkland, Washington, a suburb of Seattle, and on a cruise ship 
that lay off of San Francisco. After more than two months, the fatality rate 
remained less than 3% in the United States, and the death toll fewer than two 
dozen. Nonetheless, there was no vaccine or antiviral medication available or in 
sight; the pathogen was familiar but not well understood; and diagnostic kits to 
test whether “flu-like symptoms” were signs of influenza or corona virus were 
initially in short supply; store shelves were emptied of surgical and respiratory 
masks and toilet paper. American media voices were shrill and politically tinged, 
with even the New York Times calling COVID-19 “the Trump virus.” Reports from  
China indicated that the populations of entire cities had been quarantined in their 
houses, shut off from job sites and even food supplies. Late in February, fears of 
interrupted supply chains of exports from China shook stock markets worldwide, 
the U.S. Dow Jones Industrial Average plunging from 29,550 points to 25,400 in a 
matter of days and then to 18,592 by March 23.

Political responses varied among nations affected. In the United States, volun-
tary cancellations of flights, study abroad trips, and cruises were accompanied by 
imposed restrictions on travel and the recalling of U.S. personnel from Wuhan, 
China. By early March, President Trump had called for several billions in targeted 
spending to aid development of medical measures, including testing; for provision 
of quarantine, isolation, and other facilities for clear and suspected victims; for 
monitoring of cases by the Centers for Disease Control and Prevention; and for 
continuing public policy and response adjustment at the highest levels. Being an 
election year, his political opponents clamored for multiples of his intended bil-
lions, and cried that his government was incompetent and doing too little and too 
slowly to combat the spread of COVID-19, both in the United States and world-
wide. Trump’s allies responded that American efforts were swifter and more 
effective than those of the previous Obama administration in the face of the 
2009/10 swine flu pandemic. From April 2009 through April 2010, an estimated 
60.8 million Americans contracted the H1N1 virus, 274,304 were admitted to hos-
pitals, and 12,469 died.
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By late February, the Italian government had isolated 11 municipalities in the 
northern regions of Lombardy and the Veneto, effectively banning movement in 
or out. Entrance into Italy from places affected by the disease, especially China 
and Taiwan, was also restricted by government action. Soccer matches were can-
celed, schools shut down, citizens were advised to remain at home, and thinly 
veiled popular threats were made against Chinese residents in the country. Panic 
had clearly set in and affected government policy. At the time, 150 people report-
edly had been infected, and six had died. This was then the largest cluster of cases 
in Europe. On March 8, the national government announced that 15 provinces 
were being isolated, including Italy’s economic heart of Lombardy, with severely 
restricted travel and most public facilities closed. By then, Italian authorities were 
reporting 5,800 cases and 230 deaths. On March 9, the prime minister “locked 
down” the entire country, banning unnecessary foreign and domestic travel as 
well as unnecessary public gatherings. People were to leave their homes only for 
family emergencies, essential work, food, and to seek health care. Observers noted 
that the order was “unprecedented” for a democratic state.

At this writing, the situation continues to unfold as new cases and fatalities 
mount and new parts of the world report presence of the virus. Effective testing 
measures will no doubt cause the number of cases worldwide to skyrocket, but the 

At a Chinese pharmacy in Zhongshang, China, customers hope to purchase protective 
masks during the early stage of the COVID-19 pandemic. The origins of the disease are 
believed to have been in Hubei Province, specifically the city of Wuhan, one of China's 
largest cities. Urban Chinese have grown used to mask-wearing as protection against 
air pollution. (Freerlaw/Dreamstime.com)

http://www.Dreamstime.com
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case fatality rate for the corona virus will drop as the reported deaths will lag sig-
nificantly. Publicly advocated or applied measures to retard the spread of the 
pathogen run a gamut from washing hands to isolation of millions of people. In 
early spring, 2020, a vaccine and effective remedies are reportedly at least months 
away, while media and both medical and political authorities hope that summer 
will bring a curbing of what many fear is developing into a pandemic. Whether 
this is prophetic or alarmist panic the reader knows better than this writer.

REEMERGING DISEASES

A number of diseases that once created grave concern, such as bubonic plague, 
dengue fever, and cholera, seemed to drift out of sight due to huge successes of 
preventive measures and effective remedies. More recently, these three, and oth-
ers, are back in the news.

The Return of Plague to Los Angeles?

During the Third Plague Pandemic, the disease struck America’s West Coast at 
the San Francisco Bay area in 1900. Ships from Honolulu, which also suffered, 
carried infected rodents that disembarked on the wharves. Between 1900 and 
1904, San Francisco’s Chinatown was the center of the epidemic, which counted 
121 cases and 113 deaths, a very high case fatality rate. The killing of many of the 
plague-bearing rodents ended the episode, but the earthquake of 1906 disrupted 
infected colonies and the disease returned. In the end, 281 human cases were 
reported, and 190 deaths. Despite the fact that an estimated 2 million rats and 
other rodents were exterminated, infected animals migrated both east and south. 
Recently, most cases of plague reported in the United States—in 2015, 16 cases 
and 4 deaths; in 2016 and 2017 combined, 9 cases and no deaths—are related to 
living in or visiting the Four Corners states or rural California.

In October 1924, a man in central Los Angeles contracted bubonic plague from 
a dead rat and died. Authorities hospitalized the sick and anyone they had con-
tacted; quarantined two neighborhoods of eight and six city blocks; and conducted 
vigorous rodent eradication. During a two-week period in November, 29 other 
victims died. All the while, local newspapers avoided labeling the disease 
“plague,” calling it instead a “malignant pneumonia.” In the summer of 2019, a 
number of print, television, and Internet news outlets warned about the possibili-
ties of plague returning to the city—and to others. The concern was the increas-
ingly filthy environment in which growing colonies of homeless people were 
living. Progressive city governments in cities such as Seattle and San Francisco 
were reluctant to put health and sanitation needs above the supposed rights of the 
homeless to live unmolested in the streets. Despite the CDC’s statistics that only 
107 cases of plague, and 12 deaths, have occurred in the United States between 
2000 and 2017, press reports from before 2019 had already been discussing the 
potential threat even from squirrels. Early in the century, the San Francisco city 
government targeted the Chinese community and Los Angeles’ the Mexican, but 
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few outcries were heard. The political landscape had changed, however. The 
homeless had a tradition of vociferous activist advocates who would defend their 
perceived rights, even in the face of plague. Squirrels, too, have advocates these 
days, so attempts to reduce their populations would also find a good deal of push-
back. Some of the other 33 plague host species found in the United States may not 
be so lucky.

Dengue Fever

Dengue hemorrhagic fever is the world’s fastest-spreading tropical disease, 
according to the WHO. In Thailand, for example, in the first half of 2019, 136,000 
new cases were recorded, roughly triple the figure for the same period in 2018. 
Other affected countries showed similar if not as dramatic increases in incidence. 
In the Americas, however, numbers went from 2,177,171 cases in 2016 to 584,263 
cases in 2017, and rose again in 2018. Reports in early 2019 claim a rise in inci-
dence that is four times higher than during the same period a year earlier. Weather 
changes have been given much of the blame, as unusually wet seasons have fos-
tered the proliferation of mosquitos. Worldwide, the number of annual cases of 
dengue range from 50,000,000 to half a billion, with little reduction in sight. Den-
gue is spread by the female Aedes mosquito, which also transmits chikungunya, 
yellow fever, and Zika, and has been known for centuries. The disease was linked 
to insects in 1906 and understood to be caused by a virus from 1907. Forty-seven 
strains of the complex organism have been identified. In the late 2010s, it has been 
rampant in Central America, northern South America, and the Brazilian coast; 
portions of central Africa; India and much of the Pacific region as far south as 
Australia. A three-dose vaccine has been widely available since 2016, though rec-
ommended only for those previously infected. Research is continuing. According 
to the journal Nature Communications (February 10, 2017), in 2016 a Singaporean 
team discovered that when a virus enters the human body, the temperature change 
causes the virus surface to swell by about 20% and reveal potentially vulnerable 
spots that might be exploited by body defenses.

Cholera

Cholera is a waterborne disease that can severely affect the lower gastrointes-
tinal tract and create dehydration of the body and death through intense diar-
rhea. Sufferers pass the Vibrio bacteria back into the environment in their feces. 
Where sanitation and hygiene are substandard, this can contaminate drinkable 
water and food supplies, starting the cycle anew. Heavy rain and flooding can 
spread the contamination and disease much further. Because symptoms are sim-
ilar to those of other enteric diseases, such as dysentery, only lab analysis can 
confirm the presence of Vibrio and therefore cholera. Since the disease moved 
outward from the Bay of Bengal in the late 1810s, historians have recognized 
seven pandemics of cholera. Number seven began in 1961, and the world contin-
ues to experience it.
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Cholera is spread in conditions of poverty or social disruption or conflict, 
where unreliable water and food supplies and poor sanitation are found. Address-
ing the causes and preventing deaths are usually achievable, except where the 
knowledge, resources, and will to do so are lacking. As table 6.3 suggests, out-
breaks of cholera can be short and controlled, or as in the case of Tanzania, 
many, long, and brutal. Since 2015, Tanzania has been locked in an internal 
conflict with the Allied Democratic Forces, which struggles militarily with both 
Tanzania and Uganda. The figures for Somalia are misleading, since in 2017  
the country reported some 78,000 cholera cases and 1,159 deaths, its worst  
year ever.

Despite the statistics of reported cases in table 6.4, many experts declare 
that the real annual caseloads of the later 2010s are closer to the 1.4–4 million 
listed for 2018. The figures for 2010 and 2011 were swelled by the epidemic in 
Haiti that erupted in the wake of the earthquake of 2010. Some believe that the 
disease was brought to Haiti by one or more Pakistani aid workers who acci-
dently fouled local water supplies. More recently, civil unrest in Yemen has 
disrupted the country’s society and unleashed cholera. From April 2017 to 
April 2018, officials reported 1,207,596 suspected cases. For all of 2018, the 
figure dropped to around 380,000, but for the first half of 2019 alone, it leapt 
again to 1,207,596.

Table 6.3 Cholera Outbreaks in Africa, 2018
Country Dates Cases 

suspected
Reported 
deaths

Additional 
factors

Tanzania August 
2015–January 
2018

33,421 542 Nationwide 
outbreak 
during conflict

Mozambique August 
2017–February 
2018

1,799 1 Flooding

DRC November 
2017–February 
2018

1,065 43 Flooding

Somalia December–
March 2018

1,613 9 Civil War

Cameroon May 2018 3
Algeria August–

September 
2018

83

Niger July–October 
2018

3,692 68

Zimbabwe September 
2018

8,525 50

Source: WHO.
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FRONTIERS OF MEDICINE: TRENDS IN PREVENTION  
AND TREATMENT

Not Just Reaction but Prediction

Along with international cooperation, global disease experts have come to 
stress the importance of being proactive in confronting the threats that infectious 
diseases pose. For most, this means maximizing the levels of vaccination for all 
targeted diseases among the broadest range of populations. For some this means 
surveillance and monitoring of both human and animal populations for signs of 
known or strange pathogens, a task made easier by modern communications and 
means of data collection, analysis, and storage. For others it means penetrating 
forests and jungles in search of novel diseases or connections of known diseases 
to other species. Accurate predicting of human disasters such as wars or refugee 
crises can result in well-prepared and placed supplies of needed drugs, equipment, 
and personnel, as well as funding for what are expected to be long-lasting prob-
lems. Travelers’ advisories issued by the CDC based on current and expected 
health conditions in certain regions can prevent immunologically unprepared 
people from contracting and then spreading infectious diseases. Understanding the  
effects of weather patterns on pathogen hosts and vectors can make weather pre-
diction a tool in preparation for changes in disease patterns. Any prediction, how-
ever, is only as valuable as its relation to the eventual outcome. Each year, scientists 
and pharmaceutical firms have to predict which strains of flu will dominate. Often 
they have been accurate, and plenty of the needed flu vaccine has been available. 
A wrong prediction, and not only are profits lost, but potentially thousands of lives 
around the world.

New Drug Development and Drug Resistance

The United States is by far the world leader in the development of new drugs 
and other pharmaceutical products. Corporations, sometimes working with uni-
versity or private labs, conduct the research, produce potentially effective and safe 
products, spend years testing them, and millions producing and marketing them. 
In a market-driven economy, drugs that are expensive and that will sell well will 

Table 6.4 Estimated Cholera Cases Worldwide, 2000–2018
Year Reported cases
2000 135,000
2001–2009 100,000–220,000 each year
2010 315,000
2011 590,000
2012–2016 130,000–245,000 each year
2017 1,225,000
2018 Est. 1.4–4 million 

Source: WHO.
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have priority over those with much lower demand and price tags. Pills for treating 
American diabetics will have priority over those for treating poor Africans with 
Ebola or other relatively rare diseases. The appearance of new drugs has fallen off 
since the 1960s, in part because the traditional means of discovery of some types, 
such as antibiotics, have been exhausted. For example, recent researchers have 
been hard-pressed to find new soils harboring previously unknown anti-bacterial 
bacteria that could be harvested and developed.

Yet new drug development is crucial, if only to replace or reinforce certain 
antibiotics, antivirals, and other products to which a variety of pathogens have 
become resistant. This phenomenon was first noted by Alexander Fleming, the 
discoverer of penicillin, in the 1940s. Antibiotics kill off the least resistant patho-
gens, while the most resistant last the longest or simply survive and reproduce. 
Viruses, which mutate frequently, can undergo a similar resistance development 
to antiviral drugs. Patients who feel better and fail to complete a full course of the 
prescribed drugs fail to neutralize the most resistant pathogens, which survive and 
reproduce. Frequent or widespread general use of antibiotics—even in agriculture 
and animal raising—can also encourage resistance to the drugs by the pathogens, 
a phenomenon found in India. Tuberculosis is famous for having developed strains 
that resist its most powerful enemy, the drug rifampicin. In 1995 researchers in 
Madagascar discovered a strain of Yersina pestis bacteria, which cause plague, 
that is resistant to no fewer than eight antibiotics. A study of its genetic code 
revealed that the pathogens took on the resistance genes of salmonella bacteria, a 
process called lateral gene transfer.

Methicillin is an antibiotic of the penicillin class that was developed in 1959 as 
an alternative to penicillin against resistant pathogens. It was especially valuable 
against the bacterium Staphylococcus aureus (staph), which often contaminated 
hospital facilities. By the 1970s, strains of the pathogen began developing resis-
tance in hospital settings. Around 2000, these strains began to be found in other 
locations, prompting media to pronounce methicillin-resistant Staphylococcus 
aureus (MRSA) a new and frightening pathogen. In 2007 media outlets claimed 
that annual deaths from MRSA had reached 90,000, with 20,000 deaths. Critics in 
the medical field responded that the real number of MRSA cases was closer to 
1,000,000. MRSA was showing up in athletic locker rooms, and wounded soldiers 
were developing staph infections, a high percentage of which were MRSA. These 
infections proved to be more deadly that the wounds themselves. In 2007 an out-
break in Virginia resulted in the death of a high school student: 27 area high 
schools were shut down for disinfecting.

Antivaxers

Vaccines have saved countless millions of lives; currently, many are in stages 
of development or testing before hitting the market to protect millions more. As of 
2010, vaccination campaigns in the United States resulted in 100% elimination of 
natural (not imported) cases of smallpox, diphtheria, polio, and congenital rubella, 
and a 99% reduction in measles, mumps, and tetanus. Yet, in many places, includ-
ing the United States, groups of people refuse to undergo the procedure. If the 
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numbers are large enough, the lack of participation can undermine the develop-
ment of “herd immunity.” This is the minimum threshold, usually stated as a per-
centage, of a population that needs to be vaccinated to keep the pathogen out of 
that population. One hundred percent coverage is not usually possible nor is it 
needed. Nonetheless, the higher the rate of participation, the more likely the patho-
gen will be defeated.

People resist vaccination for a number of reasons. Since smallpox vaccine uti-
lized material derived from cows, during the eradication campaign (1966–1980) 
devout Indian Hindus sometimes refused on religious grounds. It took a campaign 
by religious leaders emphasizing that the vaccine was a blessed gift from the 
sacred animal to raise rates. Certain strict, non-Western Muslims view vaccina-
tion as seeking to thwart the intention of God (Allah): God will protect or visit the 
disease on whom He wills, vaccination is an attempt to avoid this. Others mistrust 
Western medicine in favor of traditional approaches. Some of this is rooted in 
anti-colonial distrust, but some is based on fear that the vaccines are designed by 
Westerners to harm or kill recipients. Unfortunately, a few religious and political 
leaders seeking to undermine Western influence feed this fear. Some Americans 
and Europeans also fear vaccines as being tainted, purposely or not, with con-
taminants that can cause worse problems than they prevent. One hears that certain 
vaccines cause autism in children, though a 2015 CDC report headlined “Vac-
cines Do Not Cause Autism.” Some just do not trust the government, big phar-
macy, or the medical profession. In 2019 measles spread within groups including 
Hasidic Jews in New York and Muslims in Michigan, due to the importation of the 
disease into unvaccinated communities. New York authorities’ recommendation 
of mandatory measles vaccination drew out protesters who saw their civil liberties 
being threatened.

In the shadow of COVID-19 authorities and pundits are concerned about the 
acceptance of an eventual vaccine for the coronavirus. Will foreign companies 
lock in with the earliest products? Will the rush to the market undermine careful 
testing? What is the critical mass of vaccinated people to ensure herd immunity? 
And the wary worry that governments will mandate vaccination and a proof—
chip or card—of treatment for access to planes, jobs, or certain buildings. Will 
sneaky producers or governments include non-COVID materials in the formula, 
perhaps including nanochips?

SOME CONTEMPORARY GLOBAL PUBLIC HEALTH 
INITIATIVES

One of the well-established principles of global public health is that of coopera-
tion among governments, among nongovernmental organizations (NGOs), and 
among governments and NGOs. The UN-based WHO serves as a kind of sym-
phonic conductor, coordinating, facilitating communication, monitoring, collect-
ing, analyzing and storing data, educating the public and governments, and 
promoting health programs and initiatives. It relies heavily on other UN organs 
such as UNICEF and UNHCR, governmental organizations such as the U.S. CDC 
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and NIAID, national organizations such as the American Red Cross, and non-
aligned NGOs such as the Bill and Melinda Gates Foundation, the Rockefeller 
Foundation, Doctors without Borders, International Red Cross and Red Crescent, 
the International Rescue Committee, and CARE.

Millennium Development Program (MDP)

The MDP was established by the UN Secretary General and the Administrator 
of the UN Development Program in 2000 to 2005 (planning 2002–2005). Its set of 
eight goals was to “end poverty and human suffering” between 2000 and 2015. 
Goal Six was to “Combat HIV/AIDS, Malaria and other major diseases.” This was 
to entail increasing access to AIDS treatment and to halting and reversing the 
increase in new cases, and starting the reduction in the incidence of malaria and 
other diseases. Other goals related to issues of health and disease included fur-
thering economic development and ending poverty, ensuring education, promot-
ing gender equality, improving the health of women and children, and enhancing 
environmental sustainability.

HIV-AIDS remains a major health threat, especially in sub-Saharan Africa. 
New cases reached a peak in 1996, with 3,400,000 worldwide. By 2010, the num-
ber of new cases had dropped to 2,200,000, and in both 2016 and 2017 the number 
hovered around 1,800,000. Deaths from AIDS and AIDS-related cases of such 
diseases as TB reached its height in 2004, with 1,900,000 fatalities. In 2010 the 
number had dropped to 1,400,000, and in 2017, 940,000.

As table 6.5 of WHO data shows, both new cases of and deaths due to malaria 
declined during the MDP, but they remain very high, and the decline is not consis-
tent. As the WHO World Malaria Report put it, “Data from 2015–2017 highlight that 
no significant progress in reducing global malaria cases was made in this period.”

Prospects for Eradication of Diseases

“Eradication” is derived from the Latin “to uproot.” It implies that something—
from poverty to racism to a particular disease—is completely or “radically” elim-
inated and highly unlikely to return. Medical advances, including discovery of the 
germ, of vaccines and antibiotics, and more recently of pathogen genome sequenc-
ing, have seemed to offer the possibility of eliminating some or many human 
pathogens and their diseases from nature. Around the time of World War II, yaws, 
hookworm, and yellow fever seemed candidates for eradication, but after little 
success efforts were abandoned in 1955. Soon smallpox, malaria, and polio took 
their place.

Table 6.5 Worldwide Malaria Cases and Deaths between 2000 and 2017
2000 2005 2010 2015 2017

New cases 262,000,000 264,000,000 243,000,000 214,000,000 219,000,000
Deaths 839,000 738,000 554,000 438,000 435,000

Source: WHO.
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A 1947 outbreak of smallpox in New York City was halted after only 12 cases 
by very aggressive public action including informational broadcasts, 24-hour clin-
ics, and the administration of 6,000,000 doses of vaccine in less than a month. As 
a result, in 1950 the Pan American Health Organization set a goal of eradicating 
smallpox from the Western Hemisphere. In 1958 the WHO adopted this for the 
globe. At this writing, smallpox alone has been eradicated from nature (though 
not from some laboratories), but only after a vast and successful international 
campaign of vaccination. One by one countries were declared smallpox free: for 
instance, Bangladesh in 1970, Brazil and Indonesia in 1972, India in 1975, and 
Somalia in 1977. The WHO announced its successful worldwide eradication in 
1980. Its last natural victim was three-year-old Rahima Banu of India, who con-
tracted the disease in 1975 and was still alive in 2018.

Malaria was a different story. The cheap and effective pesticide DDT, devel-
oped during World War II, held out the promise of wiping out the Anopheles mos-
quitos that carry and deliver the pathogens that cause malaria. In 1955 a 10-year 
plan was established to rid 50 countries of the scourge. By 1969, when the effort 
was suspended, the world had spent $1.4 billion on the effort. Twenty-six coun-
tries achieved elimination and many had significant reductions in incidence rates. 
Over the same period, however, 56 species of the mosquito had become resistant 
to DDT due to its extensive application, and a campaign highlighting concerns for 
its negative environmental effects made its use highly unpopular and eventually 
illegal. The suspension of concerted efforts resulted in a rebound of the disease. 
India counted 75,000,000 cases of malaria in 1947, only a few thousand by 1960, 
but 2,000,000 in 1989. Even Europe, which had only 1,010 cases in 1971 saw the 
number rise to 12,328 by 1997. In 1998 the Roll Back Malaria (RBM) campaign 
enlisted the United Nations, the WHO, nongovernmental and governmental agen-
cies to fund locally designed and administered anti-malarial efforts. It was joined 
by the U.S. President’s Malaria Initiative for 2005–2018. By 2015 malaria mortal-
ity had been reduced by an estimated 58% worldwide, preventing an estimated 
6,200,000 deaths, mostly among young African children. Still, according to the 
WHO, the world saw 211,000,000 cases in 2015, 216,000,000 in 2016, and 
219,000,000 in 2017, a disturbing rise possibly due to wetter conditions preferred 
by breeding insects. Some 472,000 victims died of the disease in 2015, 445,000 in 
2016, and 435,000 in 2017. The WHO World Malaria Report for 2018 concluded, 
“Data from 2015–2017 highlight that no significant progress in reducing global 
malaria cases was made in this period.” The campaign was extended to 2030. 
With no effective vaccine against malaria, for prevention workers are left spraying 
pesticides and distributing pesticide-dipped bed netting.

Smallpox eradication succeeded in large part because there was not an animal 
reservoir or vector, as there is with malaria, and there existed a vaccine for small-
pox. Although contemporary medicine cannot hope to eradicate pathogens with 
animal reservoirs, there could be hope for social and economic change that can 
reduce incidence rates significantly. Unfortunately, indicators point in the opposite 
direction. Economic globalization has left the poverty-stricken behind, especially 
in countries unwilling to improve the lot of the poor. Official corruption hijacks 
foreign aid both monetary and in-kind. Urban growth draws far too many from 
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villages to overcrowded slums and encroaches on previously untouched areas 
where pathogens thrive in native animal species. Domestic development of health 
care, sanitation, or even clean water is retarded by local political agendas that serve 
only the well-off and powerful. The initiative of the Bill and Melinda Gates Foun-
dation to eliminate malaria, a recent addition to RBM, faces not only the reservoir 
of the anopheline mosquito, but all of these attendant obstacles. The Foundation’s 
original effort that spent nearly $2 billion against malaria alone was later expanded 
to include tuberculosis (TB) and AIDS. In 2018 Bill Gates pledged another $1.6 bil-
lion. Such sums augment RBM funds to support research, prevention, therapies, 
surveillance, informational programs, and a host of related efforts. Yet, as of 2018, 
there was no vaccine available for malaria, AIDS, or even plague, though research 
is continuing. The bacille Calmette–Guérin (BCG) vaccine for TB is controversial 
and not widely used in the United States. Significantly, the global initiative in this 
case is to “fight” these terrible scourges, not eradicate them.

In 1988 the World Health Assembly announced the polio eradication initiative; 
in 2018 it was ongoing. Participants have included the WHO, CDC, Red Cross and 
Red Crescent International, Rotary International, Bill and Melinda Gates Founda-
tion, and the World Bank. The polio virus is spread by the fecal-oral route with no 
animal reservoir, and it has an effective vaccine. Poor sanitation and extreme pov-
erty in general, however, have supported its presence among certain populations 
and also its potential reemergence in others. The combination of poverty and 
resistance to vaccination—often stemming from postcolonial distrust of Western 
or “Christian” medicine—remains in many parts of the underdeveloped world. 
Even so, success in eliminating—not yet eradicating—polio has been a cause for 
guarded optimism. In 1988 polio was endemic in 125 countries on five continents 
and claimed some 350,000 victims annually. Billions in funding and mass vacci-
nations resulted in startling reductions by 2008. Only four countries harbored 
endemic polio (India, Pakistan, Nigeria, and Afghanistan) and new cases were 
reduced to 1,654. This number dropped to 1,292 by 2010. When China, which had 
been polio-free, had polio imported from Pakistan in 2011, the government quickly 
administered 43,000,000 doses of vaccine. Continued surveillance and vaccina-
tion reduced the number of reported cases further to 106 in 2015. Only 22 were 
reported in 2017, according to the CDC and the WHO, with the disease considered 
endemic only in Afghanistan and Pakistan. Yet, as both organizations warn, a 
single carrier can start an outbreak. In 2018 the number of cases rose to 136, and 
halfway through 2019 the Polio Global Eradication Initiative reported 87 cases for 
the year to date. Even if polio is eradicated, however, the microbes are still win-
ning the war.
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Economics and Epidemic Disease

Economics is the social science discipline that studies material resources, or 
wealth. It is concerned with a wide range of matters, from the extraction of natural 
resources to their transformation or production into goods to their trade or 
exchange to their consumption or final use. As a social science, economics is also 
concerned with human standards of living, of relative wealth and poverty, and of 
opportunities for (or obstacles to) moving from poverty to relative material com-
fort and economic security. Geographic location or relocation, including migra-
tion, is often a matter of economics: one seeks a better job or better land to farm, 
or a company seeks a better educated pool of workers or nearness to raw 
materials.

Infectious disease is caused by living pathogens entering human bodies, 
and not by simple poverty, though disease often accompanies economic need. 
Nor is wealth a guarantee against contracting a disease. Even so, lacking 
wealth often means living in pathogen-rich environments, maintaining mini-
mal levels of personal hygiene, suffering from malnutrition, and laboring in 
circumstances that favor sickness over good health. In any culture, people 
with resources are able to reside away from environmental health threats in 
quarters that provide adequate shelter; to afford to keep their bodies and cloth-
ing clean; to consume healthy food and drink; and to avoid strenuous and 
dangerous work that may weaken the immune system or expose one to envi-
ronmental pathogens.

Physical mobility is also a matter of economics in that people expend resources 
to travel, to relocate, or to move goods from one place to another. Infectious dis-
ease pathogens travel with people, and with the animals or goods they take with 
them. As worldwide travel emerged in the sixteenth century and was then revolu-
tionized in the nineteenth and twentieth centuries by the use of fossil fuels, the 
opportunities for spreading or encountering diseases expanded. Distances and 
travel times that had insulated populations from one another’s pathogens melted 
and then all but disappeared as technologies facilitated the increasingly rapid 
movement of people and their diseases.



142 Epidemics and Pandemics

When disease strikes a population, one of the categories of effects is eco-
nomic. If mortality is high, then both the consumers of goods and their produc-
ers die: production of goods and provision of services drop, but so does the 
demand for these. This in turn can affect prices and even standards of living for 
survivors, and the effects can be complex. People become mobile, seeking relief 
or new jobs with higher rewards than old ones offered. After the Black Death, 
for example, European cities tended to recover surprisingly rapidly, and survi-
vors’ standards of living appear to have risen. After each epidemic, people relo-
cated from the countryside or smaller towns, and the store of wealth—money, 
land, animals, goods—was redistributed across smaller populations. On the 
other hand, an epidemic or the threat of an epidemic could place high costs on 
the community affected. Incomes and revenues shriveled as trade in both imports 
and exports dried up; expenditures had to be made for isolation of the sick in 
pesthouses, provision of medical care, and the removal and burial of corpses. 
Quarantines and other measures to prevent the importation of disease along bor-
ders and in port cities were expensive and interfered with trade. Longer-term 
provisions against disease, such as the public provision of clean and healthy 
water to prevent cholera outbreaks, have been even more ambitious and costly.

The line between reacting to the threat of disease and taking active measures 
against it is often blurry. Before the discovery of HIV-AIDS and its widespread 
threat, there was no imaginable need for the antiretroviral drugs that were devel-
oped as remedies and have become commonplace since the 1990s. The develop-
ment of antivirals, antibiotics, and various vaccines have likewise been responses 
to existing and understood pathogenic threats to human health. Companies that 
produce life-preserving or life-saving pharmaceuticals or other products to coun-
teract epidemic diseases also produce materials needed by those suffering from 
ongoing or chronic health problems. Since the need for antimalarial drugs is great-
est among poorer people in poorer regions of the world, fewer resources are 
expended in seeking new antimalarial drugs than on developing remedies for the 
health problems of the wealthier people in richer regions of the world. And so, 
much goes into creating and marketing drugs against diabetes, heart disease, and 
cancer, while less is spent on tropical diseases. Capitalism requires profits to fuel 
ongoing research and development, but the profit margins for drugs needed by the 
world’s poorest people tend to be small or nonexistent. Funneling public or non-
market funding from foundations into efforts against the diseases of the poor is 
not a new idea: during the Renaissance (c. 1350–1600) governments began spend-
ing on anti-plague initiatives, and Rockefeller Foundation funding of efforts 
against disease has over a century of history. And such resourcing continues in the 
world’s battle against infectious disease.

ECONOMICS AND THE SPREAD OF PATHOGENS

Much of human movement across the face of the earth has been motivated 
by economics. Earliest hunters and gatherers sought food sources, as did the 
people who settled in the fertile river valleys that spawned agriculture, perma-
nent settlements, and eventually civilization. Pathogens had little chance to 
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thrive among low-density populations who were always on the move, but that 
changed when these put down roots and grew. Permanent settlements, agricul-
ture, and domestication of animals facilitated the acquisition of human dis-
eases. With trade among population groups went local pathogens, which were 
also acquired by predatory human groups attracted to the growing wealth of 
early towns and cities. Both peaceful migration and military conquest have 
been driven at least in part by economic considerations: the desire to control 
natural resources (including slaves), sources of human-produced wealth, or 
markets for a group’s own products. As long as travel was limited to foot, ani-
mal, or small-scale water transport, exchanges tended to be between groups 
that shared pathogens and the diseases they caused. Longer-range movements, 
as among the seafaring Polynesians, the migrating Bantus of Africa, or the 
caravanners that crossed the Silk Road, brought people and human pathogens 
together in novel ways that provided germs new homes and people new medical 
concerns.

This pattern of contact is especially associated with the so-called Age of 
Discovery beginning in Europe in the fifteenth century. It also set the stage for 
the age of pandemics, as Europeans traveled around the world seeking raw 
materials, gold, slaves, manufactured products, and places to sell or trade their 
own goods. Exploitation of land on Barbados in the Caribbean for growing 
and processing cane sugar drew large numbers of people from Europe and 
Africa, who initially eliminated the native population by overwork, disease, 
murder, and alienation. In 1629, the island housed 1,400 Europeans and Afri-
cans, and a dozen years later the count was 40,000. By 1713 it had grown to 
60,000 Europeans and African or locally born black slaves. In Jamaica, the 
pattern was similar: its 1640 total population was about 1,500, but by 1750 it 
had grown to 142,000, 90% of whom were black slaves producing commer-
cially valuable sugar and sugar-based products such as rum and molasses for 
their white masters. The Europeans and their slaves notoriously imported a 
wide range of diseases into the Western Hemisphere and onto the islands of 
the Caribbean. The slave trade itself had brought mosquito-borne yellow fever 
from parts of the African interior to coastal areas, setting off local outbreaks 
and epidemics. The virus arrived with infected Africans in the Americas 
where it would have a long history. The same is true of falciparum malaria, a 
more widely spread disease in Africa, to which many of its people had a resis-
tance or immunity. American natives and Europeans were not as fortunate. 
The same was true on a much larger scale of Native Americans as Spaniards 
and others sought gold and profitable farmland. Such imported endemic Euro-
pean diseases as smallpox and measles, weakened or destroyed entire Ameri-
can cultures.

Travel and Trade: The Movement of People, Goods,  
and Germs

The nineteenth century saw a revolution in the movement of goods and people. 
In 1800, wind-driven sailing ships, horse-drawn carriages, and animal-towed 
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barges along canals were state of the art. This rapidly changed. The British inven-
tion of the railway and American Robert Fulton’s early steamboats bound together 
regions, countries, and even continents. At the end of the Civil War, the United 
States had 35,000 miles of track. Four years later railways linked the east and west 
coasts (1869), and within six years of that no fewer than 200,000 miles of track 
stretched across the American landscape. By 1855, 14 European countries had 
some rail networks, and trains rolled on five continents. In 1800 a transatlantic 
voyage took an average of about seven weeks, depending on the winds. From 1817 
Europe and North America were connected by regularly scheduled transatlantic 
passages from Boston and New York to London, Liverpool, and French Le Havre. 
The first steam-assisted vessel, the Savannah, reduced this to 29.5 days in 1819. 
Twenty years later, this was halved by the Great Western (1838). In 1907 the liner 
Mauritania made the crossing in 4.5 days.

The twentieth century saw the development and spread of the automobile and 
the inauguration and evolution of air travel, to the point of regular supersonic ser-
vice for a time. One researcher has estimated that human mobility has increased 
by a factor of 1,000 between 1800 and the twenty-first century. All of this has tied 
the earth’s peoples together in countless ways, many of which are economic in 
nature: travel and tourism, shipping of raw materials and finished goods, immi-
gration, and the swift movement of human capital, such as medical specialists. 
But disease has also always accompanied human movement, and modern trans-
portation has complicated its incidence.

Plague

Historians of epidemics recognize three major waves, or pandemics of bubonic 
and related forms of plague. The first—in fact the first recognized pandemic in 
world history—emerged from Egypt into the sixth-century Mediterranean world 
amid the turmoil of the disintegration of the Roman Empire and rise of Islam (c. 
610–700). Egypt itself was probably not the ultimate source of the pathogens, but 
Southeast Asia. Although conjectured rather than proven, the path was probably 
along silk and grain routes into the Indian Ocean, up through the Red Sea, and 
into the Nile Delta at Pelusium. The previous centuries of Roman rule had seen 
the development of an unprecedented network of roads and bridges and maritime 
routes that not only tightly knitted the Roman provinces from Scotland to Arabia, 
but extended to India and Han China. Although records of the disease’s spread in 
its various waves are far from systematic, there is a high likelihood that the com-
mercial routes and commerce itself facilitated the plague’s repeated transmission 
throughout the regions bordering the Mediterranean. The pandemic is often 
named after the Byzantine emperor Justinian, during whose reign (527–565) it 
began. As early as 544 his new law code recorded that all manner of workers 
“have turned to greed, and seek to double or triple prices and wages against 
ancient custom” (Harper 2017, 234). Evidence strongly suggests that people aban-
doned agricultural land and reduced the production and trade in commercial 
goods, and port cities shrank as the disease took its toll on the population and 
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economy. By 750 or so, the plague had burned itself out, leaving a vastly different 
political, social, and religious landscape behind.

The second pandemic had roots in thirteenth-century Central Asia, where 
plague-infested colonies of a variety of rodents were apparently disrupted by Mon-
gol invasions and the activities of hunters seeking furs and meat. Human traffic 
definitely carried the disease west into the Black Sea region by the mid-fourteenth 
century, and perhaps eastward into China. From the later 1340s, in Europe, Persia, 
and the Ottoman Empire, epidemics repeatedly broke out for almost four centuries 
along overland networks of trade and travel as well as in seaports from Arabia to 
Ireland. Careful screening of potentially tainted imports at borders and city gates, 
as well as the quarantining of ships and cargoes may have been responsible for 
ending the cycle of plague in Europe between the middle 1600s and early 1700s. 
Once the Turkish Empire adopted similar measures in restraint of travel and trade, 
plague all but disappeared from the West by the mid-nineteenth century. Untold 
millions died in the first wave, or Black Death, from 1347 to 1351. Immediately 
workers began demanding higher wages, since there were fewer left living to do 
what needed to be done. Even the Archbishop of Canterbury complained of priests 
who were “hiring themselves out” at inflated salaries to do the Lord’s work. As in 
Justinian’s day, governments responded by trying to freeze wages and prices at 
pre-plague levels, but to little effect. Networks of trade were tighter in the four-
teenth century than the sixth, and the pathogens circulated with much greater fre-
quency. The well-documented Italian merchant Francesco Datini was orphaned as 
a boy when the Black Death hit, and lived through five more sets of epidemics, 
dying as a sixth threatened Italy in 1410. Although no one understood the nature of 
the pathogen—a bacterium—or the routes it took among animals and humans, 
many sensed that the disease was spread by infected people and things. This 
insight, though not exactly correct, led to a wide variety of governmental responses, 
many of which were economic in nature: travel restrictions, quarantines, destruc-
tion of cargoes suspected of being contaminated, and encouragement through eco-
nomic incentives of the repopulation of cities by in-migration. Despite repeated 
cycles of plague, which increasingly targeted urban areas and their poor, Western 
populations adapted and rapidly recovered after each bout.

No sooner had the second pandemic finally died out along the southern shores 
of the Mediterranean than the third pandemic emerged from within China. Migrat-
ing at first slowly along Chinese roads and rivers, plague burst into the Pacific and 
Indian Oceans in the 1890s. Steamship traffic in goods and people facilitated this 
spread of plague from China to such far-flung locales as Viet Nam, Madagascar, 
India, Honolulu, and Seattle. Railroads and river traffic played their part in trans-
ferring the disease inland. It was the expansion of railways and the fur trade that 
facilitated an epidemic of pneumonic plague in Chinese Manchuria in 1910. Rus-
sian and Japanese business interests had developed the railroad from 1897. Com-
mercially valuable but flea-infested rodent pelts transmitted the disease along the 
2,433 miles of track, hitting especially hard the cities of Ch’ang ch’un, Mukden, 
and Harbin, the Russian outpost with its 40,000 non-Chinese residents. All told, 
within a few months nearly 11,000 urban residents died of the plague, 5,272 in 
Harbin alone.
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Some say that the Third Plague Pandemic continues. In August 1994, the Indian 
city of Surat declared the presence of plague. Observers noted that its presence 
was clearest in the city’s teeming slums. This triggered the biggest population 
movement since those following Indian independence in the late 1940s: 300,000 
people fled the city in a mere two days. Within two more days the number may 
have doubled to 600,000, a quarter of the population. Many feared being quaran-
tined at least as much as getting the disease. The local stock market crashed; bor-
ders with Nepal, Pakistan, and China were closed; and exports from and tourism 
to the region were suspended. The economic cost to the region has been estimated 
at between U.S.$600,000,000 and $1,800,000,000. In Surat, 56 people died.

Cholera

Cholera is an acute diarrheal bacterial disease spread by the fecal-oral route. 
For centuries it was endemic and limited to Indian regions along the Bay of Ben-
gal. Increases in British maritime traffic are understood to have initially propa-
gated the disease, while trade and travel by sea and overland transmitted it far 
more broadly. The first cholera pandemic is dated 1817–1825 and consisted of 
cholera’s spread through much of Asia. It entered China through the port of Can-
ton, Japan though the port of Nagasaki, and shipping carried it to Sri Lanka, Bor-
neo, and the Philippines. Caravan routes brought the pathogens westward to 
Afghanistan, Persia, and Syria, while the slave trade transmitted cholera along the 
Persian Gulf coasts and Zanzibar along the modern Tanzanian coast of Africa. A 
second pandemic, lasting from 1826 to 1838 and originating in Bengal, again 
struck China, Japan, and Southeast Asia, while following overland trade routes 
into Persia and Russia. This time, Europe was hit hard, from Moscow to Ireland. 
Hungary lost 100,000 dead to cholera, Spain 100,000, and France 102,000. Despite 
monitoring of the situation in Europe, an active—if barely—Board of Health, and 
the application in New York City of quarantine to transatlantic shipping, in 1832 
Irish immigrants from Montreal carried cholera to New York City, from which the 
disease migrated south and westward. The Erie Canal, opened in 1825, provided a 
major path. Continuous canal, river, and overland traffic allowed the disease to 
penetrate into pre–Civil War America, where it festered and killed in pockets 
until 1849. Deaths in the United States are estimated to have been 150,000. Trade 
and travel also brought cholera to East and North Africa, Mexico, and Central 
America.

A third pandemic originating in Bengal began in 1845 and ended between 1859 
and 1861. It spread west striking Arabia, the Middle East, the Black Sea region, 
and Turkey. By 1848, Central Europe and Scandinavia had been affected, and a 
ship from Hamburg inadvertently carried stricken passengers to England. Ireland, 
already reeling from famine, was infected from Holland via Belgium. Two rounds 
struck Italy and France, in 1849 and 1854–1855; some 170,000 Italians and 248,500 
French people died. In 1855 Spain lost 1.5% of its population to cholera, as it 
spread inland from Mediterranean ports. In the United States, Americans knew 
they were not insulated. As Rosenberg (1987, 101–102) wrote, “the Atlantic was 
now crossed more rapidly, more frequently, and by larger ships” than ever before. 
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In December 1848, scores of poor quarantined immigrants who had been exposed 
to cholera escaped from the New York, probably reintroducing the pathogen to the 
city’s slums. Here overcrowding and the lack of hygiene and sanitation reinforced 
by poverty fueled the disease. In New York City, where the population density 
approached 200,000/kilometer2, 5,000 lost their lives. Shortly after, ships carrying 
cholera-infected German immigrants landed at New Orleans. From eastern and 
southern American port cities in 1849, the disease followed transportation lines 
along canals, rivers, coach roads, and the newly laid tracks of the regional rail-
roads. Steamboats from New Orleans ferried the disease up the Mississippi, and 
Chicagoans suffered again.

The first three cholera pandemics—there would be four more—show not only 
the effects of emerging global trade and transportation on the spread of disease 
but also the impacts of improvements in technology. In each case, once unleashed 
from its Bengali homeland by British maritime traffic, passengers, crew, and 
even tainted water supplies carried shipboard and water used as ballast trans-
mitted the pathogens in all directions. Inspection and quarantine of ships, car-
goes, and personnel suspected of or known to be carrying the disease were 
widely recognized as means of intercepting the disease and were practiced in 
major ports. Powerful imperial naval powers such as Britain and France often 
carried out this interference, however, and it was resented by smaller states most 

Since the fourteenth century, quarantine has been used as a means of combating the 
spread of infectious disease by isolating those suspected of carrying a specific disease. 
Here, sea-borne travelers from Egypt are stopped for cholera inspection in 1883 at a 
station in Brindisi, Italy. Nineteenth-century Western powers came to understand the 
importance of international cooperation in fighting the spread of pandemic diseases 
such as plague and cholera. (Wellcome Library)
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likely to be adversely affected by it. It was also expensive, requiring major 
investments of personnel, ships, and shore facilities. Prompted by the second 
cholera pandemic, the Ottoman Empire was the earliest to initiate a regular 
monitoring of land and sea routes between Asia and the West in 1830. In 1851, 
the third cholera pandemic moved Western scientists and bureaucrats to open 
the First Sanitary Conference in Paris. The recurring cycles of cholera, ener-
gized by the globalization of maritime trade, thus began the still ongoing series 
of health-related international conventions, congresses, and eventually organi-
zations culminating in the World Health Organization (1946) and its contempo-
rary activities.

Steam not only powered ships but trains as well. Maritime traffic brought the 
disease from port to port, but it penetrated deep inland via traffic on roads, canals, 
rivers, and increasingly railways. Inland cities also grew in size with urban migra-
tion, often straining civic infrastructures, including effective sewerage and drain-
age, and sources of healthful food and untainted water. In the United States, 
Chicago exploded from a town of 5,000 in 1840 to a city of 100,000 in 1860. Resi-
dents suffered major bouts with cholera in 1849 and again in 1854. In the first, 3% 
of the population died of the disease, and in 1854, 6% did. Chicago’s growth was 
initially fed by travel on Lake Michigan, but the city was linked by rail to New 
York City in 1853. Pioneers opened the American frontier, but they were accom-
panied by Vibrio cholerae.

The same pattern was repeated during the early stages of the fourth cholera 
pandemic (1862–1879). Yet again, Bengal was the point of origin, and Indonesia 
was the first port of call. Coastal areas of East Africa were slammed, cholera hav-
ing been imported from Bombay through Aden, and even the African Great Lakes 
region further inland suffered. The heavily trafficked port of Zanzibar counted an 
astounding 70,000 cholera fatalities in 1869 and 1870 alone and again served as a 
node from which the pathogen continued south. This time, West Africa suffered 
as well. Busy commercial European Mediterranean ports including Ancona, 
Valencia, and Marseilles opened the doors for cholera to spread in Italy, Spain, 
and France. Despite sustained efforts to maintain a high level of urban sanitation 
and protection via quarantine, in April 1866 an emigrant ship with 1,100 passen-
gers covertly disembarked cholera sufferers near New York City, resulting in 591 
deaths locally. Other cholera-laden ships followed, entering along the east coast 
ports and into New Orleans, eventuating in an estimated 50,000 U.S. deaths. Chi-
cago suffered beginning in July 1866, tallying 992 cholera-related deaths by the 
end of November (of a total of 4,256 deaths from all causes; cholera accounting for 
nearly a quarter). An 1867 study of the 1866 epidemic, written by a local doctor 
and professor of medicine, incorrectly concluded that while dampness, moisture, 
heavy rains, and high humidity were certainly factors, “neither in its beginning, 
progress, or decline could there be traced any influence from the importation of 
persons or goods from other localities” (Davis 1867, 15) Previously “planted 
seeds” or “germs” and not the effects of immigration or commerce, he felt, bore 
responsibility. No doubt the city’s businessmen concurred.

Of course, commerce and migration were not always the factors responsible 
for spreading cholera during any of its pandemics. The pathogens often 



 Economics and Epidemic Disease 149

accompanied pilgrims to Mecca, but in 1865 they resulted in the deaths of one-
sixth of the 90,000 foreigners making the hajj. In 1867, half of the 250,000 Hindu 
worshippers visiting Hardwar on pilgrimage died of the disease. War, too, put 
people from various places together and on the move, and cholera joined in. The 
state-building military conflict between Prussia and Austria that occurred in 
1866 helped spread cholera in central Europe. Between war and other dynamics 
165,000 subjects of the Austrian Emperor died as did 85,000 Prussians. Ameri-
can military personnel gathered in post–Civil War camps and forts contracted 
the disease, and many died. The 1867–1868 war between Paraguay and the forces 
of Brazil and Argentina mobilized troops who came down with cholera from 
contaminated water imported from stricken port cities. Movements of men and 
supplies spread the pathogen, resulting in the deaths of perhaps 100,000 soldiers 
and civilians.

WEALTH, POVERTY, AND DISEASE

In the eras before the causes of disease—and thus their prevention—were 
understood, wealthy individuals and communities often suffered from infectious 
illness as much as poor ones did. Premodern medicine did little to lessen the 
effects of pathogens, and fleas and mosquitos fed on rich and poor alike. Often, 
however, the benefits of wealth provided opportunities to avoid certain pathogens. 
The well-off might have had access to clean rather than tainted water, lived on 
hills rather than along mosquito-infested river banks, enjoyed higher states of per-
sonal hygiene, been able to flee an epidemic, or occupy less exposed or crowded 
living quarters.

Today we understand how wealth has allowed families or communities to 
escape certain diseases and how poverty has exposed people to the same. But in 
the world before knowledge of germs and animal vectors, some societies identi-
fied disease with the poor for very different reasons. In early modern Europe, the 
poor went from being pitied to being viewed as morally corrupt, ignorant, lazy, 
and even cursed by God. In towns, poor residents often lived in squalor, their 
environmental filth blamed by authorities for causing disease-creating “miasmas” 
that brought on epidemics from influenza to plague. In times of economic stress, 
rural poor people migrated into towns and cities looking for poor relief, jobs, or 
medical care. War also drove rural folk into walled towns for protection, while 
many newcomers were vagrants whose lives were spent wandering from place to 
place. Like refugees of all times and places, such people had little wealth and were 
often seen as potentially disruptive or dishonest, and even as causes or carriers of 
disease. Gates were closed to poverty-stricken new arrivals, and in times of plague 
the poor were often rounded up or ejected from European cities. In the late- 
sixteenth-century French towns of Angers and Apt (Provence) the poor were 
driven out. On the other hand, as plague threatened Venice in the summer of 1630, 
the Senate voted a large distribution of alms to the poor. In part it was to help the 
needy, but the move was also to keep them from causing trouble and to placate an 
angry God. In October 1630, that city’s destitute were forcibly gathered together 
and removed to the monastery on the island of San Lazzaro.
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Mapping Disease and Poverty

Part of the prejudice against the poor that arose during epidemics or outbreaks 
of disease stemmed from the sense that the poor were disproportionately stricken. 
Whether this was a matter of God’s displeasure with the “shameless poor,” or 
something else, in Europe poverty and disease were associated by at least the later 
fourteenth century. Of course, the poor always outnumbered the better off, both in 
percentages and absolute terms, so even if all classes were stricken proportionally, 
the number of sick poor would stand out. As early as around 1400, Florentines 
determined that it was their working-class neighborhoods that seemed to harbor 
epidemic disease first and to suffer the highest numbers of casualties. In the sev-
enteenth century, London bills of mortality, which provided a weekly report of 
mortality by cause and parish, provided statistical material for exploring the geo-
graphic incidence and spread of disease.

In the late 1820s and 1830s, French military physician Louis-René Villermé 
thought to display graphically the geographic correlation he felt existed between 
poverty and high rates of mortality. His interest reflected a rise in the social sci-
ence of demography, or the statistical study of populations. As a proxy for poverty, 
Villermé counted houses or apartments in Paris neighborhoods that were renter-
occupied but of such low value as not to be taxed. Using metropolitan mortality 
records for the period 1817–1822, he was able to conclude that there was a strong 
correlation between an area’s rate of poverty and its mortality rate. He avoided 
studying areas that had “unhealthful” environmental characteristics or unusual 
numbers of migrants, and compared his mortality rates with those of hospitals and 
prisons. Following a broader but similar study covering 1822–1826, Villermé pub-
lished his research and it found fertile ground among French policy makers. The 
much broader French social upheaval of 1830 increased popular demand for social 
improvements that included attention to substandard living conditions for the 
impoverished. The appearance of cholera in Paris in 1832 put the spotlight on the 
role of disease in poverty-driven mortality.

Liberal Victorians and Disease

Cholera also struck London in the 1830s, prompting public health reformer 
Edwin Chadwick to conduct his much more famous studies of the relation 
between certain water sources and the incidence of the disease. His was an 
important piece in a wider effort to link disease to environmental filth. Decades 
before Robert Koch isolated and identified the cholera-causing pathogen, Chad-
wick demonstrated that contaminated water, rather than generic filth or bad 
smells, was responsible for the epidemic. Contaminated water was a typical  
component of substandard living conditions under which the urban poor were 
destined to live. In 1850, a Prussian study of north German towns concluded that 
not only the generic poor were especially susceptible to cholera. Those whose 
occupations included exposure to tainted water—canal workers, innkeepers, 
laundresses, domestic servants—were more likely than others to contract the 
disease.
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It was generally accepted that cholera struck mainly the poor, whether Bengali 
peasants in India or urban industrial laborers in Manchester, England. Social elites 
easily blamed the poor themselves for creating the conditions favorable to the inci-
dence and spread of the disease. Their poverty and susceptibility to cholera were 
attributed to their intergenerational indolence, immorality, and bad habits. Reform-
ers and some of the poor themselves could and did retort that the immunity 
enjoyed by the wealthy was achieved on the backs of the poor through an unjust  
economic system that kept the poor poor and exploited the indigent as well as the 
working poor. Some even claimed that cholera and other diseases of the poor were 
purposely allowed to take their tolls as a means of reducing the “excess popula-
tion.” In Liberal Great Britain, policy makers discouraged interference in the 
mechanisms of the free market economy, including governmental poor relief.

This attitude to market “interference” proved especially deadly when the Irish 
Catholic peasantry, governed from London, fell victim to the potato famine and 
the diseases cholera and typhus in the mid-1840s. Irish farmers produced a wide 
variety of food products, but all were destined for export and the profit of the land-
owners. The millions of agricultural workers themselves subsisted on 

The rise of the popular press in the nineteenth century allowed artists and writers to 
satirize political and social trends of the day. In this Punch cartoon of 1852, John Leech 
illustrates the role of lower-class conditions of filth and overcrowding in the spread of 
cholera in London. He makes the point that the problem was not just medical, but 
social and political. (Wellcome Library)



152 Epidemics and Pandemics

family-grown potatoes, and the stage was set for a demographic disaster when 
these crops were struck by a fungal blight in 1846. Over five years, some 2,000,000 
are estimated to have died of starvation or disease, and another 2,000,000 left the 
island. Many of those who left died on or shortly after completing their voyages, 
stricken at sea in terribly overcrowded ships by cholera, typhus, or dysentery. In 
1847 alone, 300,000 Irish migrants entered England and Scotland through their 
ports. The city government of Liverpool, England, was faced with absorbing and 
aiding some 90,000 destitute and often sickened Irish immigrants. Most of these 
people ended up flooding already overcrowded quarters in the city’s slums. Like 
those of other British cities, Liverpool’s civic leaders called for an end to the 
migration of Irish poor and even their rounding up and deportation to Ireland. 
Anti-Irish sentiment was fueled by ancient prejudices, not least of which was the 
migrants’ Roman Catholicism. In 1856 the British government issued a report on 
disease in Britain and Ireland during the famine. Although its numbers are far 
smaller than those of modern historians, its pages do record a litany of biological 
horrors that accompany starvation: “fever, scurvy, diarrhea and dysentery, chol-
era, influenza, and [the ocular disease] ophthalmia.” The study also reported that 
despite vaccination efforts, smallpox sickened and killed many on both islands, 
though it avoided discussing the common but lice-vectored typhus.

Black Poverty and Tuberculosis in the Nineteenth-Century 
American South

Tuberculosis is a disease that takes several forms, perhaps the most frightening 
of which is pulmonary (lungs). Labeled with various names, including phthisis 
(tee-sis) and consumption, it was an ancient disease that appeared in the West in 
epidemic form in the later eighteenth century. By the early nineteenth century, 
Romantic cultural trendsetters adopted the “white plague” as their own, as one 
after another of European and American authors, composers, and other artistic 
types succumbed to the disease. Populating the pages of novels and the libretti of 
operas were its victims, usually beautiful young women who died young and 
beautifully. The reality, of course, was far more terrible, and by the later nine-
teenth century the gauzy sentimentality had worn off, and TB had become associ-
ated with the dirty and poverty-stricken denizens of urban slums, industrial 
suburbs, and mining villages. In the post–Civil War United States, TB was noted 
to be an urban disease of the north and a disease of rural blacks in the south. With 
important exceptions, being black in either north or south was largely synony-
mous with being poor, as was being a transatlantic immigrant in northern port 
cities. Historians have associated members of both groups with inadequate 
resources, poor housing options, harsh working conditions, lack of access to effec-
tive health care and medicine, poor nutrition, high levels of stress, and societal 
racism or bigotry. In the later nineteenth century and after, contemporary observ-
ers associated both groups with genetic racial or ethnic inferiority, laziness, poor 
morals, and innate ignorance. For such observers as Frederick Hoffman, black 
susceptibility to disease, along with accompanying poverty, was not a matter of 
living or working circumstances but of natural weakness of the black race. In his 
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Race Traits and Tendencies of the American Negro (1896), Hoffman claimed that 
science and statistics proved that blacks belonged to a naturally subordinate race 
and had been better off socially and economically under slavery. His work was 
“extinctionist,” arguing that black inferiority would eventually lead to the disap-
pearance of the race, following the Darwinian laws of nature. Contemporary black 
intellectuals rejected such analysis, but split over whether their people could use 
the American system to overcome their social and economic obstacles to achieve 
self-improvement, or it was enough to blame and shame the racist white majority 
into improving conditions. Both groups shifted attention to the need to change 
social and economic conditions in order to reduce the incidence of disease within 
black communities. Poverty, segregation, and the conditions they imposed, and 
not race, condemned blacks to illness.

Statistics of the incidence of TB in southern U.S. cities displayed by Samuel 
Roberts show the differential aspects of the problem. In 1871, of every 100,000 
urban white residents, 280 had contracted and died of TB; but for every 100,000 
black residents, 450 died of the disease, a ratio of 1:1.6. As TB spread in southern 
urban American centers, mortality from TB of all types as well as the racial dif-
ference grew: in 1880, the white:black ratio was 308:650 (1:2.1); in 1888, 230:519 
(1:2.26); and in 1900, 183:445 (1:2.43). Between 1904 and 1915, incidence at first 
rose and then fell, though far further for whites than blacks. In 1904, the white:black 
mortality figures for just pulmonary TB were 209:534 (1:2.55); from 1906 to 1910, 
181:516 (1:2.82); 1911 to 1915, 149:453 (1:3). Roberts notes that overall declines 
after this were attributable to such factors as better nutrition, sounder and less 
crowded housing, a decline in opportunistic diseases such as typhoid fever that 
made contracting TB more likely, and an increase in public sanatorium beds down 
to 1950, when 100,000 were available. By the mid-1950s, antibiotics and chemo-
therapies struck the greatest blow, and at a cost affordable to rich and poor alike. 
In 1955, only 8 of 100,000 urban southern whites died of TB, yet 21 blacks per 
100,000 did, a ratio of 1:2.62.

A study of racial—and arguably economic—differences in mid-twentieth-cen-
tury Baltimore show similar differentials. Incidence of typhoid, whooping cough, 
enteritis, pneumonia, and other diseases show white:black ratios ranging from 1:2 to 
1:7. As for tuberculosis, in 1940, whites died at a rate of 53:100,000 while blacks died 
at a rate of 253:100,000, or a ratio of 1:4.8. By 1953, both groups saw huge improve-
ments. And the gap had closed somewhat: whites, 19:100,000 and blacks, 57:100,000, 
or 1:3. By 1965, white mortality was 10:100,000 and black 14:100,000, or 1:1.4.

Immigration and the Return of Tuberculosis

The late 1980s and 1990s saw a resurgence of once-rare TB in urban centers in 
the United States, Europe, and Japan. Researchers at the time and since have iden-
tified the focus of this trend among the hundreds of thousands of immigrants, 
especially but not exclusively from sub-Saharan Africa, where the disease often 
accompanies HIV-AIDS. In 1990, some 8,000,000 new cases were reported 
worldwide, with 3,000,000 deaths attributed to TB or its complications. The 
effects of immigrant poverty and minimal marketable skills were exacerbated by 
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tendencies to alcoholism and drug addiction. In the 1990s, a series of studies were 
published of the correlation of TB with being foreign-born. In Australia, 73% of 
identified carriers of TB were foreign-born, and in New Zealand 66% were. For 
the United States, the figure was 36%, though in California it was 66.2%. For the 
United States, incidence among the foreign-born was four times as high as among 
natives. In Israel and Canada, 57% of TB cases were among immigrants, and 
Somali immigrants to the Netherlands had a rate of infection 200 times that of the 
Dutch natives. In France in 1980, the incidence of TB among the French popula-
tion as a whole was 23.7 per 100,000. Among those of North African descent—
often at the lower end of the socioeconomic status scale—the number stood at 139 
per 100,000, and among recent immigrants from Africa the number was 344, 15 
times higher than the national incidence. By 1995, social welfare and public health 
efforts had borne fruit, and the national incidence had dropped to 15 from 23.7, 
and that among recent African immigrants from 344 to 66. The pattern of inci-
dence was clear, but what was less evident was that most of those who manifested 
the signs of the disease had not done so at the time of arrival but only developed 
these during or after that point. The disease was latent in those who relocated and 
was triggered by the stressors that accompanied or followed the move. Uncer-
tainty, illness, major changes in lifestyle, and separation anxiety could all serve to 
activate latent TB.

Homelessness or substandard housing, as well as imprisonment, made trans-
mission of TB, an airborne disease, all too easy. In the 1970s, New York City saw 
the elimination of between 150,000 and 200,000 substandard but low-rent housing 
units, with relatively few built to replace them. An estimated 600,000 people were 
forced to relocate. Populations affected included large numbers of Chinese and 
Latin American immigrants, as well as Latino and black natives. Many of these 
units were concentrated in the city’s poorest neighborhoods, especially in Central 
Harlem and the Lower East Side. Many had been built in the early twentieth cen-
tury and had become so dilapidated that owners abandoned them, leaving them 
susceptible to accidental and arson fires. In the city, between 1979 and 1994, 
20,000 cases of TB above the normal pattern were reported. By 1990, all but the 
wealthiest neighborhoods reported cases. But the poorest areas reported the high-
est incidence. In 1990 in Central Harlem, known incidence of TB was 230 cases 
per 100,000 residents, comparable to that in contemporary South Africa. It was 
clear that incidence had swelled since the 1970s: on a per square mile basis, Cen-
tral Harlem had reported 43 cases in 1978, but that tripled to 143 in 1990. The 
same pattern applied to the Lower East Side, as per square mile cases increased 
from 29 to 89 over the same period. By 1991 the increase had slowed and inci-
dence levels reached a peak in 1993. The displaced residents apparently moved 
into other crowded units or parts of the city, increasing density and the likelihood 
of spreading airborne diseases. This pattern was exacerbated by the influx of 
immigrants whose latent TB had been activated by the stressors of migration and 
eventual relocation within New York. Sufferers were characterized as black and 
Hispanic immigrants plagued with drug addiction, alcoholism, and poor or no 
housing. Two other unrelated factors also played roles: the fact that TB was often 
a coinfection with HIV-AIDS, a disease that accompanied some African and 



 Economics and Epidemic Disease 155

Haitian immigrants to the city, and the decreasing ability of traditional antibiotics 
to remedy TB due to multidrug resistance that had built up in the pathogens since 
the 1950s. Forty percent of TB victims also had HIV-AIDS.

ECONOMIC EFFECTS OF EPIDEMICS

Epidemic disease disables or kills those who demand goods and services and 
those who supply them. An epidemic may temporarily empty a city of its upper- 
and middle-class residents, leaving unemployed laborers and those who had relied 
on charity to fend for themselves. Normal economic activity with other places is 
greatly reduced as either official policy or human nature seek to avoid the spread 
of disease. Costs to an affected community include health care, increased allow-
ance for public safety, unemployment, and reduced tax revenues. The simple dec-
laration of the presence of a disease could be enough to trigger panic among 
residents and economic isolation by outsiders, whether tourists or government 
officials. The threat of economic effects has caused many governments to deny to 
the world that people were dying of a disease, including that of Russia in 1770. 
Rulers and bureaucrats in Moscow did not want to scare away foreign business or 
diplomats, so they long delayed acknowledgment of the presence of plague. By the 
time they did, the epidemic was in full swing. Eventually, the city lost perhaps as 
many as 100,000 people.

The Black Death and Agricultural Economics

The Second Plague Pandemic, of which the epidemic in Moscow in 1770 was the 
last major event, entered the West from Central Asia in the 1340s. By 1350 it had 
progressed along land and water trade and travel routes into Persia, most of 
Europe, and all around the Mediterranean. Unlike later epidemics, the initial 
onslaught affected cities and rural areas alike. Since most of a region’s population 
resided in the countryside, the plague eliminated food producers as well as urban 
consumers. What food there was available often rotted in fields for lack of labor to 
gather it in or to transport it to hungry cities. Despite the drop in demand due to 
population losses—locally they could be 50% or more—prices for grain and other 
edibles jumped because of the problems in supply. Those who were able to collect 
and market food made high profits, and survivors in cities paid high prices.

Part of the problem was that rural folk affected by the plague, but not stricken, 
often fled the village for the nearest city. Some sought medical attention, others—
ironically, food—or charity. In the longer run, they moved in search of wage-
paying jobs, replacing those who had died of plague. Cities lost members of every 
profession and class, and even the least-skilled immigrant laborers found ready 
work and higher pay than before the plague. This trend added to the labor shortage 
in the countryside, leaving landowners with far too few workers to produce com-
mercial crops and perform other necessary tasks. Those who remained under-
stood the value they had to their landlords, and understood the leverage this meant 
for them. Working and living conditions on rural manors and large farms improved 
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as landowners strove to keep and draw laborers. In Western Europe, what was left 
of declining manorialism and serfdom was largely swept away with the changes in 
demographics. Huge landholders, such as monasteries and bishops, seeing their 
labor forces melt away, concluded that they had to sell off parts or much of their 
property, since it was no longer productive for them. In much of Western Europe, 
wealthy urban survivors became wealthier as relatives and others who had shared 
their resources died away. With cheap land on the market now, they turned to 
investment in what the church leaders sought to sell off.

No longer restricted by age-old customs or regulations, and not personally con-
nected to the people who worked the land, many of these changed the uses to 
which they put their land. Since labor costs were now high, and with epidemics 
occurring about every decade they grew higher, turning the land to sheep or other 
animal pasture instead of agriculture was a natural move by new (and old) land-
owners. This displaced those who had been the villagers: some moved to cities, 
some to other farms, and still others became vagabonds and beggars. Cities bene-
fited by the influx of new workers, and wages fell, which meant that the prices of 
manufactured goods and new construction fell as well. Regional populations 
rebounded and the demand—and prices—for food rose once again, repaying those 
who had invested in agricultural land. Despite the recurrence of plague in most 
parts of Europe between the 1350s and 1700, Europe’s population, its food supply, 
and its overall wealth continued to expand. By 1800, Europeans were undisputedly 
at the center of an increasingly tighter network of global economic integration.

SARS

Severe Acute Respiratory Syndrome (SARS) is a pneumonia-like disease 
whose coronaviral pathogens originated in bats and palm civets, mongoose-like 
animals that are consumed in China. Jumping to humans in the late 1990s or early 
2000s, SARS spread in the form of aerosolized moisture droplets. Existence of the 
disease remained a matter of rumor until early 2003. In China’s Guangdong Prov-
ince, where the outbreak originated, the Communist Party Secretary initially 
banned all reporting on SARS, in part so that business from local festivals would 
not be hampered. In February, a businessman visiting Hong Kong contracted 
SARS, went on to Hanoi, and returned to the United States, leaving a trail of vic-
tims and dying himself. By May, SARS was being reported from 25 countries in 
Asia, Europe, and the Americas. By the time the epidemic died out in December 
2003, the World Health Organization (WHO) reported 8,098 cases worldwide 
with 774 fatalities.

Internationally, air travel was responsible for the rapid and widespread trans-
mission of SARS, and authorities understood this. Thanks to heavy media cover-
age, travelers for business, tourism, and other purposes also associated SARS 
with travel, especially to Asia. But not only Asia. In Toronto, hundreds were quar-
antined and seven died of the disease. The local hospitality industry of hotels, 
restaurants, and other venues suffered a temporary decline in revenues of 90%. 
Organizations cancelled conferences and other meetings, and sporting events 
were moved to other cities. In the United States, domestic air traffic declined 
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appreciably from early February, and by mid-April transpacific travel had fallen 
by a third. Ship traffic from Asia into U.S. ports dried up with protective restric-
tions, and employment in the Asian tourism industry fell by 12–41% depending 
on the country. Beijing, Hanoi, and Hong Kong were especially hard hit economi-
cally. In 2004, a study of the broad economic impact of the epidemic was con-
ducted and published by Lee and McKibbin. They took into account a wide range 
of economic indicators, including treatment costs and declines in countries’ gross 
domestic products. They concluded that the economic impact of SARS worldwide 
in 2003 was between U.S.$40,000,000,000 and $54,000,000,000. The lower num-
ber reflected the general belief among people at the time that the epidemic would 
be short-lived and not continue beyond 2003. The higher number was applicable if 
decision-makers worldwide saw SARS as an ongoing factor in the global eco-
nomic network. Decisions whether to travel, trade, and invest, hire or lay off work-
ers, and anticipated medical costs had a huge impact on the estimate. Even during 
2003, economic forecasts showed the expected effects of SARS: in May 2003, the 
World Bank adjusted its expectations downward for East Asian economic growth 
by 14%; investment banks expected China’s economic growth to be reduced by a 
full percentage point; and the Asian Development Bank warned that U.S. revenue 
to Asia could drop by $28,000,000,000 unless the epidemic were brought under 
control. By 2018, the estimated impacts had been revised: China’s gross domestic 
product dropped by a full percentage point; U.S. revenue to China alone dropped 
by between U.S.$12,300,000,000 and $28,400,000,000, and the worldwide eco-
nomic hit was in the order of U.S.$30,000,000,000 to $100,000,000,000.

While these numbers and the economic effects of SARS were enormous, they 
shrink to insignificance when compared with the emerging picture of the eco-
nomic effects of COVID-19 and the governmental responses to it. The world’s 
experience of SARS played an important role in shaping governmental responses 
to COVID and thus of its economic impact on global populations.

H5N1 Influenza or Avian Flu

The H5N1 strain of the influenza virus has a natural reservoir among wild 
birds and waterfowl. Only rarely would hunters or other humans come into con-
tact with the virus through these creatures or their excrement. The problem for 
people begins when infected wildfowl contaminate domestic poultry either locally 
or when migrating. Even then, the problem is much more one of dead birds than 
dead people. Since case fatality rates for human avian flu have been in the range of 
50–60%, should the disease make a major jump from birds to a large population 
of susceptible people the effect would be devastating. The small-time chicken 
rancher in the United States has a small chance of having her flock affected by 
itinerant carriers; the big threat is to the huge commercial poultry facilities that 
house up to hundreds of thousands of birds. The United States has many such 
facilities, but the largest and most vulnerable are in China, where few regulations 
on size or conditions exist. Asian birds are often taken to market alive rather than 
preprocessed, so even one infected chicken can mix with others and spread the 
zoonosis. Given the rapid and unpredictable tendency of viruses to mutate, unwary 
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transporters, sellers, food service employees, or customers stand a chance of con-
tracting the pathogen and beginning an outbreak. Like humans, penned poultry 
can be vaccinated, but in China the scale and cost of this precaution has often 
been prohibitive. As a result, when the flu threatens or infects a large facility, the 
chosen option is usually to kill off and destroy, or cull, the bodies of both sick and 
endangered animals. At times this has happened on a regional level, resulting in 
the deaths of tens of millions of chickens, turkeys, ducks, geese, and other fowl. In 
2004, 40,000,000 living ducks and geese were destroyed. Between December 
2014 and the following June, officials reported over 48,000,000 domestic or com-
mercial birds affected in the United States, and some 40,000,000 destroyed. The 
birds destroyed were not only those destined for dinner tables, but those hens that 
lay the eggs consumed at breakfast. When millions of these disappear, the supply 
of eggs will shrink and their subsequent cost rise.

A year earlier, Chinese authorities had reported the appearance of a new flu 
strain, H7N9, which had begun infecting humans. By 2017, 370 human deaths had 
been reported to the WHO. Besides destroying infected or potentially infected 
stocks in facilities, Chinese authorities have also either closed or restricted the 
trade of so-called wet markets, where live poultry is sold to restaurants and con-
sumers. Such actions not only affect the huge commercial concerns, but small 
farmers in areas affected by severe restrictions. Many of these have had to kill 
their flocks off, or at least have been stopped from taking them to market. When 
these represent a large portion of a family’s wealth or income, the effects can be 
serious. When the birds are laying hens, a family’s source of protein may be seri-
ously reduced if other sources are not readily available.

The Economics of Modern Pharmaceuticals

From the late nineteenth century, capitalist industries first in Germany, then 
elsewhere in Europe and the United States, have been responsible for the develop-
ment, testing, marketing, and distribution of drugs that prevent, combat, or rem-
edy infectious diseases. After World War II, automated production of vaccines, 
sulfa drugs, and antibiotics made a whole medicine chest available to customers. 
Research and development of drugs by corporations proceeded at an unprece-
dented pace, providing an increasing variety of readily available remedies for a 
longer and longer list of diseases. As new drugs emerged and were marketed, their 
prices to consumers plummeted. In Europe, between 1946 and 1954 the price of 
streptomycin, an antibiotic discovered in 1943 and effective against tuberculosis, 
fell by 99%.

In the 1970s, U.S. labs developed about one of every three new drugs. In the 
first decade of this century, the figure rose to 57%. In the late 2010s, in the United 
States it took an average of 10 years and $2,600,000,000 to bring a new drug to 
market. Most drug development is expected to create returns on investment that 
make that investment rational in a market-driven economy. In other words, drugs 
need to produce profits. New drugs are protected by U.S. and world patents, which 
penalize attempts to produce or copy them without appropriate licenses. This 
allows drug companies to exercise temporary monopolies and avoid competition, 
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usually for 20 years. Between 1975 and 1997, only about 1% of new drugs were 
developed specifically for use in poor regions of the world on typically tropical 
diseases. The other 99% treated conditions typical of the developed world, often 
targeting chronic diseases with drugs used routinely by more affluent customers. 
This portion of the market repays development and marketing costs, provides 
profit to investors, and helps fund the development of less profitable products 
needed by the less affluent. In some cases, government subsidies, reductions in 
regulation, or other interventions by stakeholders have lowered the cost of bring-
ing less profitable drugs to market.

Ivermectin is an anti-parasite drug useful against a variety of infectious dis-
eases, including the tropical diseases river blindness and elephantiasis, as well 
as lice, and the mosquitos that spread malaria. It was developed in the mid-
1970s and introduced for human use in 1981, winning its developers a Nobel 
Prize in 2015. The pharmaceutical giant Merck controlled the drug and its pat-
ents, and in 1987 initially intended to charge users in developing countries 
U.S.$6.00 for a course of treatment. After negotiations, the price for a full treat-
ment was dropped to 12 cents for those in poorer countries (2014), while in the 
United States the price was typically between $25 and $50. In addition, Merck 
had donated at no cost what is characterized as “hundreds of millions of treat-
ment doses” between 1988 and 2011 to the needy. The fact that Ivermectin is 
useful against head lice in children and heartworm in dogs broadens its use 
beyond poorer countries, allowing Merck to capture revenue from wealthier 
people who also benefit from it.

In the early 2000s, the government of Brazil supported a program that locally 
produced drugs useful in treating HIV-AIDS. Although these products were 
protected by patents owned by U.S. firms, the plan was to avoid expensive licens-
ing and distribute the drugs free of charge. This highlighted the tension between 
the social need for very expensive remedies and the legal protections of the mar-
ket. While U.S. companies howled, the World Bank, the WHO, and nongovern-
mental organizations concerned with world health supported Brazil’s move to 
combat the disease. In 1997, the annual cost to patients in Brazil of the medicine 
was $4,860; by 2001, this dropped to $2,223. After the intervention of the Clin-
ton Foundation, which negotiated a settlement with the pharmaceutical compa-
nies, Brazilians in need of the drugs paid only $140 annually, a reduction of 
about 97%.

STATE ECONOMIC INTERVENTION IN DISEASE 
PREVENTION AND CONTROL

Today, people assume the role of governments, private foundations, and inter-
national organizations such as the WHO in battling the threats of infectious dis-
ease. Until the Renaissance era, however, European states did little if anything to 
prevent or control the spread of disease. Families or secular charities supported 
most sufferers, while the Church provided some aid to lepers. What we take for 
granted today had its roots in the European experience of the Second Plague 
Pandemic.



160 Epidemics and Pandemics

Plague in Early Modern Europe

When the Black Death struck northern Italy in 1348, physicians, political 
authorities, and the general public ascribed the new disease to miasma, or poi-
soned air. Even so, Italian civic leaders acted in ways that indicated at least a sense 
that the disease was contagious. Milan’s ruler closed the city’s gates to visitors 
who might import the sickness. Cities in the region of Tuscany placed travel (and 
trade) restrictions on nearby towns and cities, and Venice similarly restricted 
travel, imposing punishments including jail and the incineration of travelers’ 
goods. In 1377, the Venetian maritime outpost of Ragusa (Dubrovnik) across the 
Adriatic, imposed the earliest known quarantine on inbound ships. Authorities 
believed that ships and travelers could carry contaminated air that would be 
released into the city upon arrival. The ship, personnel, and cargo were to be iso-
lated for 30 days. Italian city-states did not adopt similar measures until well into 
the fifteenth century. Beginning around 1400, cities began licensing travelers, 
including merchants, requiring documents known as bills of health that certified 
the person was free of disease. Of course, all of these measures interfered with the 
movement of goods and people and thus had negative impacts on the economic life  
of the region in question. Cities were deprived of food shipments, which caused 
the rise in food prices, shortages, and sometimes local famine. Goods suspected 
of being contaminated were burned or otherwise destroyed; producers were cut 
off from customers; and employees were laid off, leaving them to beg or starve. 
Prostitution was one sector of a city’s economy that was very susceptible to public 
action. The Christian authorities denounced but tolerated the profession in normal 
times; however, when plague struck, prostitutes were targeted. Civic action was 
prompted by a combination of fear of contagion and of God’s wrath for allowing 
such an immoral trade. Ejection was the simplest answer, and Florence threw out 
its known female and male prostitutes twice in 1348. Isolating them was a second 
response, as Venice did in 1486. They arrested known prostitutes, isolating them 
in a large warehouse near the Rialto (Venice’s commercial center). Those who 
escaped or resisted the round up were publicly whipped, jailed, or fined. Cities 
such as Siena, Perugia, and Spoleto imposed similar regulations.

By the sixteenth and seventeenth centuries, European cities stricken by plague 
recorded notable fiscal effects. In French cities, public revenues from taxes, tar-
iffs, and other sources fell by half thanks to epidemics occurring from the fif-
teenth through seventeenth centuries. During a plague epidemic in 1556, 
Marseilles’s public income plummeted by 75%. At the same time, public expendi-
tures for fighting plague and its effects rose significantly. When plague struck 
Prato, Italy, in 1630, its government expended what, for this Tuscan town of 
20,000, was a princely sum. Much went to hiring plague-related personnel: a 
superintendent, surgeon, and priest; cooks, gate watchmen, and gravediggers; 
women to wash linens, clothing, and mattresses; and people to monitor victims or 
those suspected of having the disease who were locked in their homes. In 1598, 
the government of Torino (Turin) had to pay to maintain and staff a pesthouse 
(lazaretto) for isolating the plague-stricken. This included prepared food and med-
icines, changes of bedding, nursing care and a surgeon’s oversight, the services of 
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a chaplain, cleansing and disinfection of the building, and corpse disposal. Those 
isolated in their homes had to be watched over and fed, and the homes of those 
who had died had to be cleaned and disinfected and their movable property either 
cleansed or destroyed for fear of contamination. In 1585, nearby Ivrea spent large 
amounts on plague-related supplies and wages. Among expenses were 16% paid 
for meat and wine for those locked in the local plague quarters; 4% for supplies 
and a guard for the corpse collectors (monatti); 7% for wood to heat cauldrons of 
water for boiling contaminated clothing, bedding, and other goods; and 56% for 
wages for those performing plague-related services.

Being a Catholic city, Torino also spent large sums on spiritual protection. The 
Altar of San Rocco, a saint considered especially useful in responding to plague, 
was provided by the city with expensive candles and decorations. Many of the 
city’s other churches and chapels also received valuable gifts from the city trea-
sury as well as citizens. The city also saw that gifts to the poor (alms) increased 
during epidemics, more as a means of pleasing God than alleviating the plight of 
the impoverished.

Financial and material support for the poor was also a means of controlling 
them. Widespread epidemics tended to draw to cities large numbers of refugees 
from rural farmsteads and villages who sought food, medical care, or poor relief. 
At the same time, urban food supplies were often stressed as protective blockades 
or cordons slowed or stopped the flow of animals and produce from the country-
side. These quarantines put local people out of work, too. When plague threatened 
Florence in 1630, such a quarantine raised the number of those receiving public 
assistance from 12,000 to 30,000 in a city with a population of 80,000. Records 
show that the government used the services of 1,070 paid workers, 186 carts, and 
23 mules to carry out its mission to feed the hungry. Disease, however, was not 
alone in straining public finances. War and famine also drove crowds of rural 
refugees into walled cities, and when two or three of these disasters occurred 
together, the fiscal effects could be huge.

Since the early centuries of plague, Western and Western-influenced govern-
ments have developed a range of both preventive and reactionary measures to 
epidemic disease that often have important economic elements. Many of these 
have been touched on or developed above, and most have their origins in the Euro-
pean plague experience.

SOURCES AND FURTHER READING

Adams, Lisa V., and John R. Butterly. Diseases of Poverty: Epidemiology, Infectious Dis-
eases, and Modern Plagues. Hanover, NH: Dartmouth College Press, 2015.

Alfani, Guido. Calamities and the Economy in Renaissance Italy: The Grand Tour of the 
Horsemen of the Apocalypse. Translated by Christine Calvert. New York: Pal-
grave Macmillan, 2013.

Alfani, Guido. “Plague in Seventeenth-Century Europe and the Decline of Italy: An Epi-
demiological Hypothesis.” European Review of Economic History 17 (2013): 
408–430.



162 Epidemics and Pandemics

Appleby, Andrew B. “Nutrition and Disease: The Case of London, 1550–1770.” In Health 
and Disease in Human History: A Journal of Interdisciplinary History Reader, 
edited by Robert I. Rotberg, 23–44. Cambridge, MA: MIT Press, 2000.

Boivin, Nicole, Rémy Crassard, and Michael Petraglia. Human Dispersal and Species 
Movement: From Prehistory to the Present. New York: Cambridge University 
Press, 2017.

Bollet, Alfred Jay. Plagues and Poxes: The Impact of Human History on Disease. New 
York: Demos, 2004.

Bourdelais, Patrice. Epidemics Laid Low: A History of What Happened in Rich Countries. 
Translated by Bart K. Holland. Baltimore, MD: Johns Hopkins University Press, 
2006.

Braid, Robert. “Economic Behavior, Markets and Crises: The English Economy in the 
Wake of Plague and Famine in the Fourteenth Century.” In Economic and Biologi-
cal Interactions in Pre-Industrial Europe from the 13th to the 18th Centuries, 
edited by Simonetta Cavaciocchi, 13–22. Florence: Firenze University Press, 
2010.

Byrne, Joseph P. Daily Life during the Black Death. Westport, CT: Greenwood Press, 
2006.

Carmichael, Ann G. Plague and the Poor in Renaissance Florence. New York: Cam-
bridge University Press, 1986.

Cavaciocchi, Simonetta. Economic and Biological Interactions in Pre-Industrial Europe 
from the 13th to the 18th Centuries. Florence: Firenze University Press, 2010.

Davis, N. S. “How Far Do the Facts Accompanying the Prevalence of Epidemic Cholera 
in Chicago during the Summer and Autumn of 1866, Throw Light on the Etiology 
of That Disease?” Unbound pamphlet in the collection of the National Library of 
Medicine, 1867. Accessed March 26, 2020. https://collections.nlm.nih.gov/
bookviewer?PID=nlm:nlmuid-101173346-bk#page/22/mode/2up.

Duffin, Jacalyn, and Arthur Sweetman, eds. SARS in Context: Memory, History, Policy. 
Montreal: McGill-Queen’s University Press, 2006.

Echenberg, Myron. Plague Ports: The Global Urban Impact of Bubonic Plague, 1894–
1901. New York: New York University Press, 2007.

Farmer, Paul. Infections and Inequalities: The Modern Plagues Updated. Berkeley, CA: 
University of California Press, 2001.

Gandy, Matthew, and Alimuddin Zumla, eds. The Return of the White Plague: Global 
Poverty and the “New” Tuberculosis. New York: Verso, 2003.

Harper, Kyle. The Fate of Rome: Climate, Disease, and the End of an Empire. Princeton, 
NJ: Princeton University Press, 2017.

Hays, Jo N. The Burdens of Disease: Epidemics and Human Response in Western History. 
New Brunswick, NJ: Rutgers University Press, 2009.

Kunitz, Stephen J. Disease and Social Diversity: The European Impact on the Health of 
Non-Europeans. New York: Oxford University Press, 1994.

Lee, Jong-Wha, and Warwick J. McKibbin. “Estimating the Global Economic Costs of 
SARS.” In Learning from SARS: Preparing for the Next Disease Outbreak—
Workshop Summary, edited by Stacey Knobler, Adel Mahmoud, Stanley Lemon, 
Alison Mack, Laura Sivitz, and Katherine Oberholtzer, 92–109. Washington, DC: 
National Academies Press, 2004. Accessed March 26, 2020. https://www.ncbi.
nlm.nih.gov/books/NBK92473/.

Murphy, Neil. “Plague Ordinances and the Management of Infectious Diseases in North-
ern French Towns, c. 1450–c. 1560.” In The Fifteenth Century XII: Society in an 
Age of Plague, edited by Linda Clark and Carole Rawcliffe, 139–159. Woodbridge, 
UK: Boydell Press, 2016.

https://collections.nlm.nih.gov/bookviewer?PID=nlm:nlmuid-101173346-bk#page/22/mode/2up
https://collections.nlm.nih.gov/bookviewer?PID=nlm:nlmuid-101173346-bk#page/22/mode/2up
https://www.ncbi.nlm.nih.gov/books/NBK92473/
https://www.ncbi.nlm.nih.gov/books/NBK92473/


 Economics and Epidemic Disease 163

Pallipparambil, Godshen Robert. “The Surat Plague and its Aftermath.” Insects, Disease, 
and History, Montana State University. Accessed January 10, 2020. http://www.
montana.edu/historybug/yersiniaessays/godshen.html.

Pullan, Brian. “Plague and Perceptions of the Poor in Early Modern Italy.” In Epidemics 
and Ideas: Essays on the Historical Perception of Pestilence, edited by Terence 
Ranger and Paul Slack, 101–123. New York: Cambridge University Press, 1992.

Qiu, Wuqi, Cordia Chu, Ayan Mao, and Jing Wu. “The Impacts on Health, Society, and 
Economy of SARS and H7N9 Outbreaks in China: A Case Comparison Study.” 
Journal of Environmental and Public Health 2018 [sic] (2018). https://doi.
org/10.1155/2018/2710185.

Riley, James C. The Eighteenth-Century Campaign to Avoid Disease. New York: St. Mar-
tin’s Press, 1987.

Roberts, Samuel Kelton. Infectious Fear: Politics, Disease, and the Health Effects of Seg-
regation. Chapel Hill, NC: University of North Carolina Press, 2009.

Rosenberg, Charles E. The Cholera Years: The United States in 1832, 1849, and 1866. 
Chicago: University of Chicago Press, 1987.

Stepan, Nancy Leys. Eradication: Ridding the World of Diseases Forever. Ithaca, NY: 
Cornell University Press, 2011.

Stevens Crawshaw, Jane. “The Renaissance Invention of Quarantine.” In The Fifteenth 
Century XII: Society in an Age of Plague, edited by Linda Clark and Carole Raw-
cliffe, 161–173. Woodbridge, UK: Boydell Press, 2016.

Wallace, Deborah, and Rodrick Wallace. “The Recent Tuberculosis Epidemic in New 
York City: Warning from the De-developing World.” In The Return of the White 
Plague: Global Poverty and the ‘New’ Tuberculosis, edited by Matthew Gandy 
and Alimuddin Zumla, 125–146. New York: Verso, 2003.

http://www.montana.edu/historybug/yersiniaessays/godshen.html
http://www.montana.edu/historybug/yersiniaessays/godshen.html
https://doi.org/10.1155/2018/2710185
https://doi.org/10.1155/2018/2710185




8

Governments, Politics, and Plagues

The study of politics explores the relationships between population groups and the 
people and institutions that have public authority and power over them. Interna-
tional politics studies the relationships among the governments of nation-states. 
The manager of a company may have power (to hire, fire, and set wages) and 
authority (the right to exercise power given to her by the owner) over her employ-
ees, but this is private and not public. A population group may be as small as a 
neighborhood or a village or as large as an empire. People with public authority 
may hold it by heredity, election, appointment, seizure, or popular acclaim. Public 
institutions are generally run by those with public authority and may be as various 
as schools, governments, armies, health boards, police, and licensing agencies. 
The relations among authorities and the populace are affected by factors such as 
the responsiveness to the will of the people of governments, ranging from true 
democracies to ideological dictatorships and monarchies. But, of course, the will 
of the people is hardly a stable matter and is often influenced by such things as 
changes in the demographic makeup of the population, threats from the legitimate 
authority or outside forces, the media, changing economic conditions, and psycho-
social conditions such as fear or exasperation.

An outbreak of disease in a community is a stressor that puts pressures on the 
relationships between the populace and its public authorities. In premodern societ-
ies, rulers were sometimes blamed for the disease, whose origins were believed to 
be with God or the gods. In Greek mythology, King Oedipus, who had unwit-
tingly killed his father and married his mother, was morally responsible for the 
plague that savaged Thebes. Hebrew scriptures describe how Yahweh brought 
plague on His people because King David dared to take a census, and pre- 
Christian Germanic tribes are said to have killed their chiefs to appease angry and 
disease-causing gods. More recently, AIDS activists laid responsibility on U.S. 
President Ronald Reagan for doing too little to address the epidemic, declaring, 
“You are killing us!”

When an epidemic strikes, individuals make many relevant decisions—to 
remain or flee, whether or not to rely on the divine, which medical practitioners to 
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seek out, and whether or not to cooperate with public regulations such as mask 
wearing and social distancing. Their decisions have a direct impact on their lives 
and those of family members and may affect neighbors or employees. Decisions 
made by government authorities, however, by definition have much broader 
effects. Should they announce the presence of disease or stay quiet? Hire more 
health care professionals? Take over health care facilities? Pass coercive laws? Use 
the military to enforce these? Interfere with travel? Shutter up public venues, even 
if privately owned? Forcibly isolate the sick? These are decisions that faced public 
authorities in the United States and China in early 2020 and the leaders of Tudor 
London and Renaissance-era Italian city-states 500 years earlier.

Highly directive governments such as those of modern China and Tudor Eng-
land have found it necessary to impose even harsh measures on their populations 
in the name of the greater public good. More responsive governments, such as 
those of Renaissance Florence and the modern United States or modern Britain, 
have had more difficult tasks of balancing necessary public health measures with 
respect for personal freedoms or rights of individuals or groups within the popu-
lace. Part of the political dance is rationally applying what is known medically 
and epidemiologically about a given disease and its threat to a community to just 
such concerns. Even totalitarian governments have had to take popular responses 
into account when planning and imposing disease-related measures. In such 
states, the populace may not have recognized political authority, but they do 
have the power to ignore, oppose, riot, and demonstrate and rebel against mea-
sures they deem loathsome. In such ways, the people seize a political role by 
forcing the government to react. In his 2018 study of worldwide historical popu-
lar reactions to epidemics, historian Samuel Cohn traces evidence for popular 
reactions to epidemics and governmental measures. These ranged from violent 
rioting to unquestioning obedience or even charity and volunteerism by commu-
nities in the face of disease outbreaks and epidemics. Not surprisingly, where the 
people feel that they can trust or affect their governments, opposition is rather 
scarce. Where people’s existing distrust is intensified by extreme actions, as in 
eighteenth-century Moscow or colonial India, violence can and has ensued.

This chapter outlines three episodes in the political history of the intersection 
of disease and society. The first is the era when governments began to take respon-
sibility for the health of their populations, the early years of the Second Plague 
Pandemic in Europe. The second explores the roles of Western governments in 
fighting the second and subsequent cholera pandemics, including the tentative 
steps toward international health cooperation that they started. Finally, the early 
years of the AIDS epidemic in the United States and governmental responses to it 
are considered.

PLAGUES AND GOVERNMENTS IN THE PREMODERN 
WORLD

Some ancient governments provided health services, especially for the indigent 
and those at court. For example, rulers of ancient Egypt, China, and Buddhist 
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India provided medical education, and imperial Rome had facilities built for sick 
slaves and soldiers. Roman authorities also managed elements of public health by 
providing public baths, clean water, street cleaning and sewers, and supervision of 
food markets. Such amenities largely served elites, however, while the poorer sort 
lived in squalor. Rulers understood, however, that commoners were less likely to 
be dissatisfied and rebellious if they saw that the state paid at least some measure 
of attention to their subjects. Protecting public health was good politics. For the 
Romans, it went along with supplying food and popular entertainment—bread 
and circuses. As the Roman state disintegrated in the West, and the Eastern 
Roman (Byzantine) Empire converted more completely, its Christian leaders 
altered this pattern somewhat, eventually replacing government with Church pro-
vision of medical services for the poor. Charity replaced political calculation, at 
least on the surface.

Political Effects of Epidemic Disease before the Black Death

In the centuries before the fourteenth-century pandemic of bubonic plague, 
neither governments nor the field of medicine was up to the task of taking on seri-
ous infectious diseases. Across the globe epidemic human disease was understood 
to be caused by forces little subject to human control. Divinities, stars and planets, 
spirits, and ghosts seemed to determine what diseases appeared and when, and 
who suffered and who escaped. For their parts, premodern governments accepted 
the cultural norms, cooperating in processions and other rituals to reset the cos-
mic forces responsible when disease struck. Even during the plague named for 
Byzantine emperor Justinian, the First Plague Pandemic (541–c. 750), his other-
wise well-oiled government did little more than pray and bury bodies in mass 
graves. As history has shown, however, epidemics can have major political 
consequences.

The classical Greek historian Thucydides described the plague that struck the 
polis of Athens and some of its allies early in the Peloponnesian War (431–404 
BCE). For him, it was a fact of nature rather than divine punishment, and what-
ever its causes, its effects were both demographic and political. Reductions in 
troop strength weakened the Athenian war effort in both the short and long run. 
The twin scourges of war and disease weakened popular morale in the polis. More 
important, as he tells it, disease killed the popular and highly effective Athenian 
political leader Pericles. In his place followed a generation of second-rate military 
planners and politicians whose greed and lack of judgment led to prolonged strug-
gle and ultimate Athenian defeat at the hands of Sparta and its allies.

A millennium later, the Plague of [Byzantine emperor] Justinian weakened the 
military forces and political will of early medieval communities from Britain to 
Persia. During the emperor’s lifetime, his government’s hold on much of Italy 
slipped away to the Germanic Lombard peoples. Justinian’s Gothic Wars and 
plague left little to stem the Lombard invasion. In the seventh century, huge death 
tolls crippled Byzantium’s efforts to halt the advance of Islamic Arab armies in the 
Near East, Egypt, and North Africa. Visigothic Spain, also depopulated and 
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militarily weakened by plague, quickly fell to Islamic armies that invaded from 
North Africa in 711 and established Muslim rule. In the east, the Persian state, too, 
had been weakened by the demographic effects of war and disease, and rapidly 
and permanently fell to Islamic forces. Some literary evidence suggests that the 
disease and population losses in Britain aided the Anglo-Saxon invaders in gain-
ing military and political control of the island from the native Britons. Looking 
back, tenth-century Byzantine emperor Constantine VII attributed to the recur-
ring plague the earlier loss of much of Byzantine Greece to Slavic invasions. Such 
conquests had far more than military consequences. Governments were replaced 
or weakened, borders shifted, sources of manpower and tax revenues were lost, 
and regional cultures altered. Where Islamic armies conquered, a new religion was 
imposed. Their new governments openly persecuted the Persian Zoroastrians and 
elsewhere replaced Christian rulers with Muslim. This in turn politically, and to a 
large extent culturally, linked regions that had been political enemies, such as Sas-
sanid Persia and the southern arc of Byzantine territories from Algeria to Syria.

Effects of the Black Death on Governments

Although records are unclear, it is probable that the Second Plague Pandemic, 
which started with the Black Death in the late 1340s, helped bring an end to the 
Chinese Yuan Dynasty of Mongol rulers in 1368. Historians agree that from the 
later 1340s, popular support for the last Yuan emperor, Toghun Temür, disinte-
grated as natural disasters—perhaps bubonic plague included—undermined his 
claim to having the traditional Mandate of Heaven, on which his authority relied. 
Military losses and the approach of the Ming army prompted his flight and estab-
lished the new dynasty.

Numerous historians have noted that the Black Death prompted the earliest 
efforts of governments anywhere to prevent or control epidemic disease.  
Fourteenth-century Europe had a wide variety of governmental types. At the 
broadest level were kingdoms and the Holy Roman Empire. These were divided 
into and dependent upon territorial lordships that ranged from large duchies and 
smaller counties to much smaller municipal governments. Lacking effective 
bureaucracies and other administrative tools, royal and imperial governments 
usually played minor roles in people’s lives beyond their immediate reach. Gov-
ernment was effective and experienced locally. In some cases, local authorities or 
officials were elected, in others imposed. Since disease was experienced individu-
ally and within small communities, local village, town, and city governments had 
to deal with most public aspects of the unexpected and medically misunderstood 
Black Death. Records from across the continent reiterate the high mortality rates 
among civic authorities. In 1348, 80% of Barcelona’s elite city council died of 
plague, and so did nearly all of the city’s more representative Council of 100. The 
Seven, who governed Orvieto, Italy, lost six of its members, as well as all of the 
council of The Twelve. Further north, Pistoia’s governing body simply stopped 
meeting due to plague losses, and London’s body of Aldermen lost a third of its 
membership. When added to the numbers of officials who fled their obligations to 
escape the disease, the absence of leadership was profound across Europe.
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Like their royal or imperial masters, municipal authorities lacked professional 
personnel trained for specific administrative tasks. Instead, broadly competent 
notaries—paralegal generalists who normally served governments as well as the 
legal needs of the populace—stepped up to keep some level of civic order. Since 
drawing up wills for the dying was one of their common tasks, however, notaries 
also died in great numbers. In Toulouse, France, what government there was 
licensed 97 new notaries between September and December, 1348, and 108 more 
the following year. Nonetheless, historians have found little evidence of popular 
rebellion, and some semblance of stability seems to have been maintained. A 
study of city councils in Baltic port cities of the Hanseatic League found that few 
new family names appeared in membership lists, as the old families continued in 
control.

Royal governments played few roles during the Black Death, but in one area 
kings sought to control their subjects. Plague killed perhaps 40% of the workers in 
any given area. For survivors, this opened the door to new opportunities: chang-
ing occupations, relocating to cities, and demanding higher returns for their labor. 
Rural to urban flight put a great strain on the land-owning aristocracy, forcing 
many to bargain with survivors. Landowners found themselves in competition 
with each other for the badly needed services of peasant men and women. Tradi-
tional dues and services were often reduced or eliminated on Western European 
manors, striking a blow against medieval manorialism, the economic basis for 
feudalism. England’s King Edward III countered the trend already in June 1349 
with the Ordinance of Labourers, which was reiterated and reinforced in the Stat-
ute of Labourers two years later. In short, wages and work arrangements were to 
be kept as they had been “five or six years earlier.” All, including the previously 
unemployed, were to find and keep suitable employment. Owners and managers 
were to oversee enforcement and could be imprisoned if they did not. The Statute 
added clauses forbidding peasants to shop for better conditions and placed civil 
authorities in charge of enforcement. In Castile, Aragon, and Portugal, govern-
ments also addressed economic effects of the plague from 1349 to 1351, seeking to 
control wage and price inflation as well as social disruption. Such impositions cre-
ated resentment among the laboring classes, both rural and urban. In 1381, Eng-
lish rural workers marched on London in the Peasants’ Revolt, while in 1358, 
relatively well-off peasants in central France rose against the ineffective aristoc-
racy and crown in the Jacquerie. Prompted by economic depression after three 
waves of plague, Florence’s woolworkers, known as the ciompi, temporarily over-
threw the city’s government in 1378. The Florentine oligarchs only restored the 
old order in 1382, with violence and intimidation.

During plague, especially the first wave (1347–1351), when elected govern-
ments failed to meet, no new laws were passed even to confront problems caused 
by the epidemic. Existing laws often went unheeded and unenforced, as those 
responsible died or fled and were not replaced. Personnel, including emergency 
medical professionals such as physicians and surgeons went unhired, and those 
who were went unpaid. Taxes went uncollected and civic records were often sus-
pended: what exists from Marseilles, France, fail even to mention the epidemic, 
which struck in the summer of 1348, lasting until May of the following year. A 



170 Epidemics and Pandemics

local notary wrote in his private records, however, that the legal court had to relo-
cate to carry out its business due to the “terrible stench” of corpses buried in the 
nearby cemetery. Courts that remained open were flooded with criminal cases 
ranging from the hiding of corpses from authorities to theft of victims’ property. 
In civil courts, wills went unproven and guardians for orphans unprovided. 
Bubonic plague and its variants returned to European cities on average about once 
a decade over the following 60 years. With each passage communities became 
better prepared to handle the mortality and its effects, if not its true causes.

Communal Actions to Affect the Plague

As Italy was the first region in Europe to suffer from the pandemic, many of its 
responses became models for others. Although they had never before encountered 
plague, Italians from physicians to priests and peasants believed that disease 
resulted from divine displeasure and noxious air, or miasma. Civic support of 
Roman Catholicism had been of long standing throughout Europe, and battling 
sources of stink had accompanied the rapid growth of late medieval urban centers. 
Lacking covered sewers and other sanitary facilities, city governments had acted 
by mandating the cleansing of streets and the locating of noxious industries such 
as butchering and tanning away—or at least downwind—from residences. With 
plague, such efforts were redoubled. In March and April 1348, Florence’s govern-
ment passed laws requiring the removal from the city of materials that caused 
putrefaction and “corruption and infection” of the atmosphere. On the moral front, 
they expelled prostitutes and supported prayers and rituals. Reflecting an at least 
vague notion of contagion, councilors also banned travelers from stricken Pisa 
and Genoa and commanded the burning of the clothing of victims (rather than 
allowing its resale). The southern French town of Uzerche in 1348 simply expelled 
anyone who was sick.

In 1374, the lord of Milan, Bernabò Visconti, did likewise, ordering all of the 
sick in his town of Reggio sent into rural pesthouses to live or die as God willed. 
He also banned all contact with people from disease-ridden Mantua, an order 
enforced by armed militia. In 1399, his successor, Giangaleazzo, established the 
River Adda as a guarded boundary, or cordon sanitaire, across which travelers 
were not to venture. In addition, he forced sick citizens into city hospitals and 
their families into rural monasteries until they proved to be healthy or not.  
Quarantine—from the Italian quaranta, or 40—seems to have had its origins in 
the ex-Venetian maritime colony of Ragusa (Dubrovnik) in 1377. Ships and people 
arriving from ports known to have had the plague were isolated in port or the 
nearby city of Cavtat for 30 days. By the month’s end, if no cases emerged, the 
ship and personnel were allowed entry; if cases developed, the ship was sent away. 
The French port city of Marseilles adopted the practice in 1383, and other Chris-
tian Mediterranean ports after that.

In March 1348, Venice established a three-man board of health to direct the 
city’s medical and sanitation efforts. Laws passed by the Senate included control 
of sources of stench, burial of corpses outside the city, and restricting entrance of 
suspect people and ships. The Italian city of Siena appointed a similar three-man 
board. In April, as daily local death tolls reached 60 to 80, Florence appointed a 
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temporary eight-man health commission to oversee its recently adopted plague 
laws and ensure that proper burials were carried out. A similar Florentine body 
would not be formed for over 50 years, however, and other European cities were 
similarly slow in adopting the measure. About the same time, in a response to a 
request for advice regarding the plague, the famed physician Gentile da Foligno 
urged the government of Perugia, Italy, to have local leaders meet with members 
of the Guild of Physicians to make arrangements for confronting the plague. 
Despite the suggestion, health boards or commissions across Europe tended to be 
strictly political bodies, only consulting medical professionals. From the fifteenth 
century, they acquired ever broader powers, including issuing bills of health to 
travelers, managing charitable distributions, isolating the sick, quarantining 
strangers, keeping records of plague deaths, regulating prostitutes, and monitor-
ing the presence of disease in nearby cities.

As the plague returned or emerged repeatedly in Europe until the early eigh-
teenth century, civic and national governments established predictable patterns of 
response from at least the later fifteenth century. England’s Tudors had little fear 
of popular reactions to coercion, and beginning in 1517 London (and in 1518 the 
nation), they developed sets of plague regulations. These were fine-tuned, espe-
cially for London and cities such as Oxford, and the national blueprint was updated 
in 1578 and 1630. England’s responses paralleled the terms of the Elizabethan 

The phrase “to have a clean bill of health” has its roots in the sixteenth century when 
jurisdictions inspected travelers for disease and provided passes, or bills, that certified 
they were not infected. This example is from Venice in 1611 and features printed 
images of Catholic saints as well as the handwritten name of the traveler, Marcantonio 
Zezza. (Wellcome Library)



172 Epidemics and Pandemics

Poor Laws, which were designed to keep indigent people from wandering the 
countryside and potentially disrupting society. Many plague laws, such as locking 
the sick in their houses, which were guarded and clearly marked to fend off visi-
tors, and providing pesthouses in which indigent victims were incarcerated, had 
the purpose and result of keeping the sick literally under control and from hiding 
or fleeing into the countryside. During the same century, permanent urban health 
boards or magistracies with broad police powers also emerged to enforce local 
and national legislation. They oversaw the medical profession, issued and 
inspected bills of health, punished those who ignored curfews or orders to remain 
in place, drove off or punished prostitutes or vagabonds, provided emergency 
medical personnel and supplies, and extended the reach of urban authorities into 
surrounding communities. They closed public places, including theaters and even 
churches. Increasingly, they monitored health conditions between outbreaks 
through surveillance and intelligence gathering to know when to send anti-plague 
measures into motion. London’s famous Bills of Mortality of the sixteenth and 
seventeenth centuries were published weekly reports of deaths from plague and 
other causes based on neighborhood inspections. These allowed officials as well 
as the public to gauge the city’s health in good times and bad.

As governments became stronger and bolder, however, populations sometimes 
responded negatively, even in plague times. Early examples are more passive-
aggressive than aggressive. Individuals from public officials to commoners repeat-
edly fled when plague arrived, despite ordinances against doing so. People hid or 
secretly buried their dead to avoid being forcibly isolated. Victims fled hospitals 
and pesthouses. When Catholic Church leaders were told to curb even such public 
rituals as processions to ask God’s forgiveness, some communities defiantly pro-
cessed. Many resented and avoided the extra taxes supporting anti-plague efforts, 
and they resisted the closing of public facilities. In 1771, as plague scourged Mos-
cow, the boldest popular reaction of the Second Plague Pandemic shook the city. 
When the city’s compliant Orthodox archbishop followed orders and canceled a 
religious gathering, thousands of Muscovites rioted. Angered by this and imposed 
quarantines, they destroyed the archbishop’s palace one day and killed the arch-
bishop the next. Three hundred rioters were eventually tried, 165 punished, and 
only four executed.

Plague and the Ottoman Turks

Research during the 2010s has shed a good deal of light on the role that plague 
played in the expansion of the Ottoman Turkish Empire after 1348 and on the 
ways the Muslim Turkish territories dealt with the recurring epidemics. In gen-
eral, during the early 1300s, the branch of the Turkish people led by Osman— 
corrupted to Ottoman by Europeans—moved into areas controlled by the once 
powerful Seljuk Turks. They all but ejected the Byzantines from what is today 
Turkey. Plague no doubt weakened the Byzantines, Near Eastern states, and 
Egypt, though whether this substantially aided Turkish growth is debated. A cen-
tury after the Black Death, Turkish cannon blew a hole in Constantinople’s walls, 
bringing to an end the Byzantine Empire and establishing a clear and important 
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capital for the Ottoman Empire. As a Christian and now a Muslim capital, the 
city—now Istanbul—was repeatedly swept with epidemics of plague. The new 
rulers were inexperienced at urban administration, but adopted much of what their 
predecessors had done. This, however, was neither much nor effective. In 1516–
1517, Turkish armies conquered the plague-wracked Mediterranean seacoast from 
Syria to Egypt, then moved westward through North Africa, and Iraq by 1534. 
Istanbul once again became an imperial maritime center of trade and travel. 
Within the Ottoman trading zone, plague no doubt circulated along land and sea 
routes from Mecca to Baghdad to the Black Sea. The capital was stricken repeat-
edly from 1520 to 1529, 1533 to 1549, 1552 to 1567, and almost continually to the 
century’s end.

Western European governments—especially at the local level—increasingly 
played active roles in preparing for and dealing with epidemics. The Ottomans 
had a more resigned attitude to plague, in many ways accepting its divine origins 
and purpose rather than resisting God’s will. For pious Muslims, death by plague 
was the equivalent of martyrdom, guaranteeing a place in Heaven. By the later 
eighteenth century, however, Turkish rulers began adopting European methods, 
such as cordons and quarantines, perhaps encouraged by the clear decline and 
eventual disappearance of European plague epidemics.

THE AGE OF CHOLERA AND NINETEENTH-CENTURY 
INTERNATIONAL COOPERATION

The cholera pathogen had been localized to India’s Bay of Bengal until the 
early nineteenth century. British colonial rule brought with it a huge increase in 
international maritime traffic and with it came distribution of the cholera Vibrio 
bacteria across the globe. Pandemics of the intense and deadly gastrointestinal 
disease swept outward from India in five waves between 1816 and 1895. Typically, 
the case fatality rate was 50%, making it a dreaded disease. The true nature of 
what caused the disease was undetermined at the beginning of the period, though 
Italian Filippo Pacini in 1854 and, more influentially, German Robert Koch three 
decades later succeeded in isolating and identifying the pathogen.

Miasma or Contagion?

Before the acceptance of germ theory, two main schools of thought dominated 
the emerging field of public health. One believed that environmental factors 
including temperature, humidity, and air poisoned by inorganic filth of various 
kinds, or miasma, caused epidemic diseases such as plague and cholera. Their 
answer to outbreaks and epidemics was sanitation: removing the sources of the 
atmospheric poisoning. The principle alternative was known as contagionism and 
was based on the idea that tiny organic seeds or animals—animalcules—that were 
passed by contact were the cause of epidemic disease. This predecessor to germ 
theory was applied by a few to cholera as early as 1819. Each theory had had a 
long history, with roots in Classical medicine, and both had informed 
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understanding of plague and its prevention in prior centuries. Contagionism 
stressed isolation of the infectious human or material sources of the disease rather 
than trying to affect the air. The public policy of quarantine had long reflected the 
contagionists’ theory, and many recognized it as the reason bubonic plague had all 
but disappeared in the West. If anti-contagionists were correct, however, no such 
measures would protect a population from tainted and lethal air. Both sanitation 
and quarantine or isolation were expensive and potentially intrusive on individual 
rights. When cholera appeared to be spread along maritime routes and later rail-
ways, imposing quarantine also entailed interfering with commerce.

When concerned with public health and confronting cholera, governments 
from the republican United States and Liberal Britain to the imperial Turkish Sul-
tan had to privilege one approach or the other. In the United States, experience 
with mosquito-borne yellow fever from the 1790s had convinced many, including 
the medical trendsetter Benjamin Rush, that sanitation and not quarantine was the 
proper response. When that disease struck Gibraltar in 1821, French and Spanish 
authorities immediately established a quarantine. Anti-contagionists lobbied  
to have it lifted, and the French government ordered their Academy of Medicine  
to investigate the matter and report. Its members concluded that the anti- 
contagionists were correct and the quarantine was lifted. When cholera struck 
France a decade later, European experts and policy makers were split.

European Cholera Epidemics and Urban Unrest, 1830–1831

Czarist Russia was an enormous landmass into which cholera entered begin-
ning in 1823. In that year, the Imperial Central Medical Council of the Ministry of 
the Interior inaugurated the Central Cholera Council. Moscow had been the last 
major European city to be stricken by plague, in 1771, and the administration of 
public health policy had been one facet of the Russian government that was rela-
tively well developed. Even so, Russian public medicine and health policy lagged 
far behind those of Western nations such as France or Britain. Between 1823 and 
1829 cholera outbreaks occurred sporadically, but in 1829 it swept north into 
European Russia, making it the earliest in Europe to experience the Second Chol-
era Pandemic. The Cholera Council had been largely concerned with data collec-
tion, while the Civil Medical Council developed and oversaw policies related to 
such public health measures as quarantine, isolation of patients, cordons sanitaire, 
and fumigation of contaminated goods and places. In 1830, the new Cholera Com-
mission combined policy and enforcement direction.

As the disease spread north toward Moscow, the city of Tambov began report-
ing cases. The earliest public measures included police-enforced cordons that 
closed off access to and from affected locales, and quarantines of suspected vic-
tims. Sufferers were forcibly routed to cholera hospitals, from where the reality 
and rumors of inhumane and even brutal treatment of patients became common 
knowledge. Those who resisted isolation or even denied the seriousness of the 
outbreak were beaten. The local authorities slowly lost their legitimacy. By  
November 1830, crowds began to gather and demonstrations turned into riots and 
riots into open rebellion in Tambov. Mobs controlled the streets and the governor 
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became a captive in his own house. The military was called in to restore order, 
and martial law remained in effect for two years. Over three days, some 200 peo-
ple died in the disturbances; in 1830, 66 residents of Tambov died of cholera. Fol-
lowing the analysis of historian Roderick McGrew, the anxieties and anger that 
fueled the riots had deep roots in local social and political conditions. The harsh 
government reactions to cholera’s spread merely focused popular resentment.

Meanwhile, Muscovites viewed the advance of the disease and the first cases 
were reported in September 1830. Before long, 50,000 residents fled the city of 
about 300,000. The remainder self-quarantined or were resigned to God’s will, as 
Czar Nicholas recommended. Initially downplaying the threat, he made appear-
ances in the streets to reassure his people. Carefully managed public health mea-
sures included forced quarantining of some neighborhoods and a wide cordon 
around the city. Bridges over rivers were even destroyed to hinder movement in or 
out. The efforts inside the city were overseen not by the feared police force, but by 
members of the Moscow Cholera Commission. This body wisely included clergy, 
merchants, nobles, and bureaucrats, and worked with 21 physicians. The Commis-
sion was effective in preparing the city, avoiding brutal public health measures 
and thus avoiding the civic resentment and violence that plagued Tambov at the 
same time. Popular fear turned rapidly to volunteerism, as many Muscovites 
turned to helping authorities and charities with both labor and monetary dona-
tions. The outbreak lasted until December, lingered into March 1831, and report-
edly produced 8,576 cases and 4,690 deaths. It would be a very different matter in 
Russia’s capital, St. Petersburg, in 1831.

In November 1830, the Polish Revolution against Russian rule broke out in 
Warsaw. Russian troops from a region badly hit by cholera were dispatched and 
the disease settled in. By spring 1831, a third of the force was suffering. The mili-
tary employed cordons and quarantines, but wretched sanitary conditions in the 
camps simply spread the bacteria wholesale. Cholera moved toward St. Petersburg 
from Riga, in modern Latvia. The first case was reported on June 15, and the fol-
lowing day the city’s Cholera Commission was inaugurated. Structurally it fol-
lowed the 1830 Moscow model, but the police rather than commissioners were 
tasked with enforcement of emergency laws. Ever distrustful of the police, resi-
dents immediately identified the authorities as the enemy. Distrust and fear grew 
with the anxiety over escalating body counts, though skeptics insisted these were 
a smoke screen. They believed these scare tactics provided an excuse for rounding 
up and literally carting off the sick and others to isolation. Public displays of offi-
cial indifference and hostility reinforced hysteria and loathing, as did flying 
rumors of patient maltreatment in the isolation hospitals. These appeared as worse 
than prisons, rather torture chambers from which few emerged. In panicked 
minds, physicians no less than the police, became executioners and poison their 
tool. The Commission’s evolving and often contradictory policies and priorities 
bewildered populace as well as police.

Mobs coalesced around fear, anger, and despair. Shouting and defiance became 
physical action as groups attacked the carts and ambulances that carried the sick. 
The object was not to harm but to liberate the passengers and destroy their trans-
ports. Soon, hospitals for cholera patients were targeted and pelted with stones. A 
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week after the first cholera case had been reported, thousands gathered in the 
Haymarket (Sennaya Square), from which a mob descended on the local hospital 
driving away guards and killing a physician. Soldiers with artillery dispersed the 
rioters; the event proved to be the city’s worst. The day after the riot, Czar Nicho-
las arrived in person and exercised his religious as well as political charisma. Like 
some holy prophet, he stood amid about 5,000 who had gathered in Haymarket 
square, blessed them, and shamed them as acting like Frenchmen or Poles, recent 
enemies of Mother Russia. They had offended God and the Czar, and Nicholas 
prayed that God would forgive them. This almost operatic scene, memorialized on 
a bronze panel of the city’s Nicholas I Memorial (1859), ended cholera-related 
unrest in the northern capital. The epidemic itself lasted until November, sicken-
ing a reported 12,540 and killing 6,449.

The revived pandemic of 1831 also sparked widespread death and popular 
unrest in Russia’s western provinces. All told, in 1831, 466,457 cases of cholera 
were reported to Russian authorities. When compared with 1830, when “only” 
68,091 cases were logged, the scope of the disease’s intensification is clear. When 
compared with reactions to the pandemic further west, Russia got off relatively 
easily. Hungarians suffered over 1,000 deaths, which prompted mobs to attack 
castles and slaughter nobles whom they blamed for poisoning the people’s wells. 
Whether the authorities were nobles, police, or state doctors, they became the tar-
gets of people’s rage and frustration. Leery of provoking popular violence, the city 
of Lübeck and other cities simply made no civic efforts to deal with cholera as a 
public health issue. In part, this resulted from the anti-contagionist understanding 
that the disease was not passed among people, and that trade restrictions, isola-
tion, and quarantine were by their nature ineffective. As the pandemic spread, few 
could argue.

In Britain, between late 1831 and early 1833, no fewer than 72 cholera-related 
riots broke out. As in Russia, hospitals were suspected of being death chambers in 
which the authorities—tools of the rich and aristocratic—murdered poor patients 
to provide anatomical cadavers. Mobs attacked ambulances and an anatomy 
school in Aberdeen, Scotland. Historian Samuel Cohn reckoned that 15 of the 72 
riots were caused by fears of such medical malpractice, which supposedly included 
live burial. Citizen unrest helped push passage of the Reform Act of 1832, which 
reduced corruption and inequities in Parliamentary elections, and the Anatomy 
Act of July 1832, which gave physicians and anatomy teachers greater access to 
corpses from prisons and workhouses, reducing any need for illicit cadavers.

Paris was the home of the July Revolution of 1830, which replaced the reinstated 
Bourbon monarchy with the constitutional monarchy that lasted until the Revolu-
tion of 1848. In 1832, the city experienced not only an epidemic of cholera, but a 
June uprising of 3,000 insurgents who seized portions of Paris. Progressive liberals 
and monarchists blamed each other for poisoning the people, or the government for 
policies that allowed the spread of the disease. Catholic leaders claimed the disease 
was literally Heaven-sent, direction from God for the French to roll back recent 
liberal reforms. Early riots were pushback for the economic effects of the govern-
ment’s anti-cholera measures, which included restrictions on available food and 
drink and new sanitation laws. Physicians and other medical personnel were 
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attacked, as were garbage wagons that carried the supposedly tainted food. More 
organized violence was sparked by the death by cholera of the popular liberal Gen-
eral Jean Lamarque. The June revolt resulted in 165 deaths on both sides, while 
across the year Paris alone suffered some 18,402 cholera deaths. Victor Hugo set 
his beloved novel Les Misérables (1862) in the midst of the 1832 Paris epidemic 
and revolt. Historians credit the epidemic and its effects with prompting anti-con-
tagionist urban renewal efforts including the widening of city streets, addition of 
sidewalks and street gutters, and the installation of a major sewer system.

Cholera and the Beginning of International Health Efforts

During the Second Plague Pandemic, city governments learned to cooperate to 
minimize the spread of bubonic plague. Wars were mutually suspended, border 
authorities respected the bills of health of neighboring jurisdictions, states hon-
ored the rules regarding each other’s cordons sanitaire and accepted the effects of 
foreign maritime quarantine on their own countries’ shipping. Tensions rose and 
fell regarding enforcement of such measures, but many were convinced in retro-
spect that they had been the main factor in keeping plague out of Western Europe 
after 1721.

Cholera’s devastation in the 1830s led the Turkish Sultan Mahmud II to impose 
that empire’s first quarantines. His rival, Egyptian governor Muhammad Ali, had 
preceded him by seven years, with considerable support from the British and 
French. Mahmud, who had ascended the throne in 1808, was by disposition a 
reformer who did much to modernize his state. International affairs were of 
importance to him, as he had fought wars against Russia, succeeded in regaining 
control of the Muslim holy city of Mecca, and lost control of Greece to its inde-
pendence movement. He was the also first sultan to establish permanent embas-
sies in European capitals, beginning with Paris, and to employ a foreign minister 
to direct international affairs. Trade and health concerns, for both plague and 
cholera, went hand-in-hand, and the Western maritime powers had a good deal 
resting on Turkish cooperation in helping control the spread of disease. Mahmud’s 
quarantine policy was also to be a matter of international scope, spurred from 
1834 by French efforts to coordinate anti-disease efforts in the Mediterranean. It 
was directed by the Constantinople [Istanbul] Superior Health Council, a body 
created by treaty in 1838 on the model of the French national Superior Health 
Council. Its deliberations included the input and participation of European gov-
ernments and experts. The Turkish standpoint had become essentially contagion-
ist, resistant to European anti-contagionist pressure to emphasize environmental 
sanitation in its public health policies of disease prevention. Once accepted, quar-
antine became the Empire’s default preventive measure, both internally and at its 
seaports. These efforts were organized and enforced by the Ottoman Quarantine 
Administration. Its agents stopped and inspected ships in Turkish waters for signs 
of plague or cholera and established a cordon sanitaire in the districts to the east of 
the capital. Since 1770, Austria had had such a guarded boundary along its border 
with the Ottoman Empire, and many had credited it with excluding plague from 
the Habsburg Empire.
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Cholera raged in Western Europe again in 1848 and 1849. Austrian troops 
brought the disease to northern Italy, which suffered 24,000 deaths, and France 
lost an estimated 110,000. In 1850, the French urged concerted international action 
to address the roles of international maritime trade in the spread of epidemic dis-
eases, especially cholera. In Paris, on July 23, 1851, the first of the nineteenth 
century’s 10 International Sanitary Conferences met for the first time. France was 
joined by Turkey, Austria, Great Britain, Greece, Russia, Spain, Portugal, and the 
Italian states of Tuscany (Florence), the Two Sicilies, Sardinia, and the Papal 
States. Each state had a diplomat and a physician as representatives, and each par-
ticipant had a separate vote. Addressing cholera, the British, Austrians, French, 
and Sardinians insisted that the disease was not communicable but was a product 
of environmental contamination and thus not affected by intrusive and expensive 
quarantine measures. A British delegate labeled these measures “outmoded, use-
less, ruinous to commerce, and harmful to public health.” Noting that cholera 
deaths had tripled after his country stopped quarantining, a Russian urged the 
measures and was joined by the Spanish, Greeks and Tuscans. The Portuguese 
urged a middle position allowing states to set their own policies—exactly the 
problem the Conference was called to solve. The Turks needed more time. In the 
end, after six months of discussion, 15 of 23 delegates voted in favor of national 
quarantines against cholera, four opposed, and four abstained. Only the French 
and Sardinians ratified the Conference’s conventions (agreements), which 
remained an international dead letter.

Between 1859 and 1885, six more Conferences met, and these included a 
broader range of participants, including the United States and Latin American 
countries. In 1884, German scientist Robert Koch isolated and identified the Vib-
rio bacterium that causes cholera. His breakthrough, however, was by no means 
universally recognized and remained a subject of scientific investigation and 
debate. In 1869, the Suez Canal opened, linking the Mediterranean with the Red 
Sea and Indian Ocean. This greatly complicated patterns of maritime traffic in the 
Mediterranean. It was technically operated by the Suez Canal Company; after 
Britain invaded Egypt in 1882, the British controlled the canal. One pressing issue 
was the flow of Muslim pilgrims from north of the Canal to Mecca, a city often 
plagued with disease. Many of these were subjects of the sultan. Another was the 
transportation of cholera into the Mediterranean directly from India. India was 
generally accepted as the ultimate source of the disease, though important Britons 
fiercely denied that their colony was responsible. Finally, the fifth cholera pan-
demic extended from 1881 to 1896. Against this background the Seventh Confer-
ence met in Venice in 1892. This proved to be the most fruitful of the 
nineteenth-century meetings. After 40 years, members ratified the Conventions of 
the First Conference and agreed on protocols for screening and quarantining sus-
pected vessels traveling the Canal. Contagionists and anti-contagionists still 
clashed; supporters and skeptics of Koch and the role of the Vibrio found little 
common ground; and participants continued to disagree about whether Britain’s 
India was the source of the disease. Nonetheless, an operational structure for 
international cooperation had been established when the Third Plague Pandemic 
appeared a short time later.
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In a world divided into sovereign nation-states that desired both health and 
profit from international travel and commerce, cooperation was essential. The 
1851 Conference was the first step in an evolution that resulted in the International 
Office of Public Hygiene (1908; which monitored leprosy, tuberculosis, typhoid, 
sexually transmitted diseases, and cholera through water quality); the post–World 
War I League of Nations (1919) and League of Nations Health Organization 
(LNHO, 1923); the U.S.-led Pan-American Union (1908), its offspring Organiza-
tion of American States (1948), and the International Sanitary Bureau (1902; from 
1947 the Pan-American Health Organization). After the limited results of the 
LNHO, failure of the League of Nations, and World War II, the United Nations 
(1946) and World Health Organization (WHO, 1948) reassessed and reorganized 
the terms and operations of international cooperation, not least in the field of 
human health.

AIDS AND THE MODERN STATE IN THE 1980s

Human Immunodeficiency Virus-Acquired Immunodeficiency Syndrome 
(HIV-AIDS) emerged worldwide in the early 1980s. Its control as a contagious 
disease was for several years a challenge to medical and public health authorities. 
Early on, its transmission was determined to be by sexual activity, especially 
homosexual activity, but whether it also spread by other means, such as contacted 
toilet seats, remained uncertain. Democratic governments were faced with the 
problem of balancing public health and safety with the rights of individuals to 
privacy, activity, travel, and freedom from unnecessary coercion. From a public 
health standpoint, patients and suspected populations should have undergone a 
level of intrusive, state-sponsored investigation that many considered violative of 
human and civil rights. Those suspected of being infected should be screened for 
the virus. If proven positive, close contacts—especially sexual contacts—needed 
to be identified, notified of the risk they bore, and offered testing. Questions arose 
regarding additional actions, such as quarantining or isolating known or suspected 
victims, imposition of mandatory treatment regimens once these had been devel-
oped, and restricting travel by known carriers of the virus. Should positive diag-
noses of HIV or AIDS be confidential or a matter of public record? The threat of 
public exposure was felt to be a disincentive to undergoing voluntary testing. On a 
broader policy front, should certain risky behaviors be criminalized as a disincen-
tive? For the first decade and a half, a diagnosis of the presence of HIV was under-
stood to open the door to a full case of AIDS. Both were considered death 
sentences, and the stakes were high for both public health and political decision-
makers. Should they seek programs to prevent the occurrence or spread of the 
disease? Or merely to control it? Should limited funding be spent on managing 
existing cases or on research for a vaccine, remedy, or cure?

Whether a government labeled HIV or AIDS a communicable disease or a sex-
ually transmitted disease (STD) was important in determining how victims and 
known transmitters would be treated. In European states, knowingly subjecting 
others to an STD was criminal behavior and resulted in contact tracing and reduc-
tions in certain state benefits for the transmitter. With communicable diseases, 
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only the recipient was directly concerned, facing mandatory detention, testing, 
and treatment. As Peter Baldwin points out, most European governments chose 
neither paradigm, rather cobbling policy responses together. By 1987, the German 
state of Bavaria mandated screening for certain groups, especially prisoners, civil 
service applicants, and non–European Union applicants for residency. Resident 
aliens who were infected, as well as alien prostitutes and drug addicts—two espe-
cially suspect groups—could be deported. German prostitutes had to use con-
doms during sex and undergo testing for the disease. People with positive 
diagnoses were obligated to inform sexual partners and any medical personnel 
they dealt with of their condition. Anyone proven to transmit HIV was criminally 
liable to punishment. In the 1980s, 48 countries from South Korea to France 
imposed screening on some or all people crossing their borders. Syria and Poland 
tested all foreign students, Egypt all foreign defense contractors, and Cuba all 
military personnel returning from abroad. Soviet states including the USSR and 
Cuba were aggressive in screening resident citizens, while in the United States 
blood donors were screened and the state of Illinois tested couples seeking mar-
riage licenses. The latter program cost some $2,500,000 and found only 8 of 
70,000 applicants positive.

Problems with Prevention

For years, HIV-AIDS was associated most closely with active homosexuals, 
intravenous drug users, especially those who shared needles, and sex workers who 
came into indiscriminate contact with all sorts of people. From a conservative and 
even mainstream American point of view, not one of these groups elicited much 
sympathy. Some religious zealots openly declared AIDS to be a divine scourge for 
sexual misbehavior. From this standpoint, prevention was a matter of protecting 
the wider populace from the dire effects of sin. Members of all three vulnerable 
groups—sometimes one was a member of all three—had to some degree chosen 
their vice and were thus personally responsible for their own situations. Testing 
everyone was out of the question. Education and public awareness were accept-
able if not explicitly sexual in nature, but free condoms or needles encouraged 
immoral behaviors. Charity, Christian or otherwise, might dictate aiding the sin-
ners in their hour of need, but did not imply sympathy. President Ronald Reagan’s 
own attitude toward the victims of the unfolding epidemic seemed one of 
indifference.

From a further left American viewpoint, the victims of the disease were among 
the traditionally oppressed societal victims of an intolerant and vicious society. 
Not only sexual activities but race and poverty played a role in public indifference. 
After all, many of the urban poor who contracted AIDS were black or Latino. As 
the case and mortality counts steadily rose, it seemed clear to AIDS activists that 
the government was not only indifferent but hostile to what was becoming a social 
crisis by the mid-1980s. Morality and sexual activity were private matters not to 
be interfered with by the state, a constitutional right only affirmed by the Supreme 
Court in 2003. The state, however, had the obligation to address the needs created 
by certain sexual behaviors, including aggressively pursuing research for a 
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vaccine or a cure. Educating and increasing awareness among the public were 
appropriate and supported, but the cry was for government action to address the 
effects of the virus. Highly sympathetic treatments of AIDS victims in the media, 
theater, and film, and coverage of cases of HIV among atypical victims such as 
basketball’s Magic Johnson and young Ryan White softened hostile attitudes and 
increased pressures on governments to redouble efforts to seek remedies without 
harshly treating suspect populations. In the United States, voluntarism character-
ized the social reaction to the disease. Many who were sympathetic openly served 
the needs of friends and neighbors, while others took unsalaried positions in hos-
tels and clinics. Others became vocal critics of the status quo and advocates for 
radical changes in the ways the disease and its victims were being treated—or 
ignored—by society and governments.

Within the pro-victim movement, however, a rift remained; sometimes this 
even undermined specific activist groups. Some saw that a softer approach wore 
away at the public’s and government’s reluctance to see AIDS as a universal 
problem and was most effective. Others, often victims themselves or friends, 
relatives, and survivors of victims, harnessed their anger, fear, and grief to drive 
aggressive programs of confrontational activism, best exemplified by the civil 
disobedience, street theater and guerrilla tactics of the AIDS Coalition to 
Unleash Power, or ACT-UP, founded in March 1987. Their motto, “Silence = 
Death,” summarized their belief that only highly visible and even outlandish 
behavior could support demands for government action. Both internal and soci-
etal critics, however, deemed shrill, extreme tactics, including civil disobedi-
ence, counterproductive. They were outlets for pent-up emotions, but politically 
ineffective or worse.

The “Gay Disease”

From earliest public notice, HIV-AIDS was identified with male homosexuals 
and homosexual activity. Initially, it was even labeled GRID, or Gay-Related 
Immune Deficiency. The name change signaled both some sensitivity to the gay 
community as well as a realization that not only male homosexuals spread or 
acquired the disease. From the mid-1960s, the Civil Rights–inspired Gay Libera-
tion movement had struggled to normalize homosexuals and their sexual culture, 
to gain wide acceptance within mainstream American culture. Urban centers such 
as Los Angeles, San Francisco, and New York had open and visible gay communi-
ties with their own media and, since 1970, Gay Pride Day parades and celebra-
tions. The association of homosexuality with this terrible, wasting, and deadly 
disease threatened to roll back these advances.

From the outset, gay AIDS activists insisted that the “political is personal,” and 
that official attention to the emerging epidemic was not to focus on changes in 
risky personal behaviors but on increasing public support and efforts to find a vac-
cine, remedies, or a cure. They claimed that guilt and fear of the disease were 
crippling activity within the community, and that calls for reducing levels of pro-
miscuous sexual encounters and drug use were violative of people’s civil and 
human rights. Gay publications continued to be supportive of promiscuity among 
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their readers. They advertised health clinics side by side with gay bathhouses and 
clubs known as homosexual meeting places where illicit drugs could be obtained. 
Nonetheless, loose coalitions of gay men, their friends, radical feminists, white 
liberals and radical leftists, lesbian activists, black and Latino civil rights leaders 
emerged in major U.S. cities. Some of these coalesced in ACT-UP (1987), which 
had major branches in Seattle, Los Angeles, and San Francisco. Like other efforts, 
however, ACT-UP disintegrated, in 1991–1992, as members disagreed about goals, 
strategies and tactics.

Between 1981 and 1986, British authorities and society also treated AIDS as a 
homosexual disease. It took several years for responsible governmental depart-
ments and dedicated experts to emerge, and this was only under political pressure 
from popular organizations. Eventually a “policy community” was formed of 
homosexual activists, government administrators, and medical and scientific 
researchers. This group served to pressure the government to recognize the extent 
of the problem and dedicate resources to dealing with the disease and its spread. 
By 1984, the threat of the virus to the country’s blood supply became a major pub-
lic concern. Hemophiliacs, who relied heavily on transfused blood, were in the 
forefront of lobbying Parliament for greater monitoring and surveillance. The fol-
lowing year, Parliamentary debate shifted to intravenous drug users, whose habit 
of sharing or otherwise reusing needles spread HIV. Should drug use be the target, 
or should needle exchanges to make the practice safer be supported? At the same 
time, debate also came to center on funding for the National Health Service related 
to AIDS. Should funding target AIDS prevention—and if so how—or treatment 
of current and future victims? Should research funding support prevention, treat-
ment, or cure? In democracies, government funding is always a political issue, and 
allocation of funds to one purpose necessarily reduces levels of funding for 
alternatives.

The U.S. Federal Government and AIDS

President Ronald Reagan assumed office in 1981, just before AIDS entered the 
American consciousness. He was leader of a conservative movement with deep 
evangelical Christian roots. His was not an administration anxious to tackle a 
disease associated by many with immorality, marginalized racial and behavioral 
populations, and 1960s-syle radical activism. In addition, he favored reducing the 
government’s influence in the nation, not expanding its power in the field of public 
health. The head of the Department of Health and Human Services first met with 
homosexual activists in the summer of 1983. The follow-up only came two years 
later, when the administration began to develop a formal response.

Leaders in the administration differed on the best course of action. Conserva-
tives, exemplified by Secretary of Education William Bennett, approached the 
problem from a moralistic standpoint, urging federal messaging that emphasized 
sexual abstinence outside of marriage and minimizing dangerous sexual promis-
cuity. To risky drug use, Nancy Reagan famously preached “just say no.” On the 
other hand, Surgeon General C. Everett Coop and his allies stressed the need for 
supportive strategies, including provision of discrete testing, condoms, needles, 
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and the frank and open societal discussion of the disease and the behaviors that 
spread it. The idea of federally supported education that seemed to legitimize gay 
sex or drug use offended conservative sensibilities. Both sides agreed, however, 
that educating vulnerable populations on the behavioral risks was needed to 
reduce the impact of the disease. Koop’s report of October 1986 relied on dispas-
sionate research and focused on prevention. Education and societal discussion 
were means of changing behaviors, including decreasing promiscuity and increas-
ing condom use; 20,000,000 copies were printed.

In May 1987, Reagan presented his first national speech on the five-year-old 
crisis. In it he announced his Presidential Commission on the HIV Epidemic. The 
13-person group included Roman Catholic Cardinal John O’Connor, the editor of 
the Saturday Evening Post, a retired admiral, eight medical specialists, and one 
homosexual, but no gay or AIDS activists. Their report was published in June 
1988 and contained 362 recommendations. Members split seven to six in support-
ing it, reflecting the anti-conservative flavor of most of the recommendations. The 
report targeted the role of intravenous drug use and sidestepped homosexual 
activity as a cause. It downplayed moral aspects of risky behaviors and stressed 
privacy and antidiscrimination measures to ensure the civil rights of HIV-AIDS 
victims. It backed federally supported education and research and urged designa-
tion of the disease as a federally recognized disability. Congress adopted many 
recommendations, and in November, it established the National Commission on 
AIDS, a four-year effort to review and further federal efforts at prevention and 
control. In 1995, President Bill Clinton set up the ongoing Presidential Advisory 
Council on HIV/AIDS, whose membership and recommendations reflected the 
attitudes of the sitting presidents.

EPILOGUE: COVID-19

In late 2019, the world learned that China was struggling with the outbreak of a 
previously unknown form of coronavirus, for which there were neither vaccines 
nor remedies. Concern rose sharply when the Communist government announced 
that it was imposing strict quarantines on major cities, such as Wuhan where the 
outbreak began, and the provinces. As the respiratory virus and its disease began 
to appear worldwide, largely due to commercial air travel, national governments 
responded with emergency measures, some of which were labeled unprecedented. 
They quarantined entire regions. Many closed their borders to all traffic and urged 
or forced their residents to “shelter in place,” leaving their homes only for vital 
reasons. Many countries issued travel restrictions that struck hard against airlines 
and entertainment industries. In the United States, local authorities shuttered 
schools and universities closed their doors mid-term, replacing classroom teach-
ing with remote forms to finish the academic year. Officials, legislators, health 
authorities, and teachers’ unions hotly debated how and even whether to reopen 
schools in the fall of 2020. The federal government resisted imposing national 
restrictions, but in daily televised briefings, President Donald Trump and his pol-
icy team urged significant voluntary behavioral changes. Governors issued edicts 
restricting movement, mandating the wearing of masks in public, and closing all 
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nonessential businesses. President Trump’s Democratic rival Vice President Joe 
Biden’s campaign urged federally mandated mask wearing. Because governmen-
tal and personal measures closed businesses and created significant unemploy-
ment, as high as during the Great Depression, federal payments of $1,200 were 
sent to all “middle class” and less well-off Americans. Trump promised readily 
available surgical masks, respirators, and hospital ventilators. In many ways, in 
the late summer of 2020 this ongoing event is rewriting the story of how govern-
ments interact with society during a major biological crisis.
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Religion, Magic, and Epidemic Disease

A religion is the set of beliefs, values, and rituals that link a faith community to 
the spiritual world and the forces or entities that occupy it. Religions assume that 
these spiritual powers are superior in at least some senses to human beings, that 
humans can communicate with them, and that they respond—both positively and 
negatively—to human activity. These may or may not be located within the natu-
ral world, but they have influence over it, often using natural forces to harm or aid 
humans. In many cultures, spiritual entities have been believed to occupy hierar-
chies, as in ancient Greek religion. The Olympian gods were offspring of older or 
earlier deities and they were ruled by Zeus. Some mated with humans and pro-
duced heroic offspring, and some of these became gods themselves. All sorts of 
lesser spiritual beings flitted about, protecting animals and crops, ensuring fertil-
ity, and aiding the more powerful divinities in carrying out their prescribed func-
tions. Traditional Christianity, too, has had a complex understanding of the 
spiritual world. A single God consisting of three persons created and oversees the 
universe. Purely spiritual angels watch over humans and carry out God’s com-
mands. Some of these broke from God and serve Satan, a being with power over 
humans but none over God. Hell is the spiritual location of Satan and his demons, 
while God and his angels reign from Heaven, the home or eventual home to all 
humans who serve God faithfully. The saints can have influence over God through 
their prayers on behalf of those on earth, and humans can ask saints for this help 
when needed. Like many religions, Christianity has undergone change, and belief 
in the spiritual influence of once-human saints was jettisoned by Protestant 
reformers in the sixteenth century. Judaism and Islam provided models for Protes-
tants in ascribing all power to the single deity, Yahweh or Allah, though both are 
served by angels and the latter by spirits called jinn, whom some thought capable 
of acting on their own initiative.

Whatever the specific beliefs about gods, God, or lesser spirits, religions around 
the globe have used oral or silent prayer as the principal means of praising, pleas-
ing, pleading with, apologizing to, or asking of the divinity. Especially when the 
deity is thought to be angry, many cultures have also demanded sacrifices, from 
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ritual fasting or pilgrimage to ritually killing humans. Nothing signaled the anger 
of the divine like epidemic disease. Premodern cultures routinely understood 
unusually serious illness or widespread epidemic outbreaks to be spiritual in ori-
gin. Priests, seers, oracles, prophets, witchdoctors, shamans, and other religious 
specialists interpreted the cause of the natural disaster in supernatural terms and 
outlined the means by which the powers would be satisfied. These were usually 
religious in nature—pray, sacrifice, repent, be charitable, or right perceived 
wrongs. The more practical could also include more effective advice: isolate the 
sick, flee the affected area, ban outsiders from entering, or change one’s diet. In 
premodern cultures, the line between holy person and physician was often very 
thin. Yet historians have shown that time and again religious practices or beliefs 
also played roles in helping the spread of infectious disease. Missionaries carried 
pathogens to so-called virgin populations; pilgrims spread disease on the way to 
religious shrines or among worshippers there; funerary rituals for diseased corpses 
spread germs among the family or other mourners; and large prayerful gatherings 
allowed the transmission of pathogens among the healthy.

Magic has long been considered a method of controlling nature through knowl-
edge and manipulation of hidden or occult forces. These might be understood as 
spirits or ghosts, or impersonal but responsive natural forces understood and con-
trolled only by certain specialists. The stars, too, have long been considered 
sources of extreme power for those who know how to tap in. Magicians, astrolo-
gers, magi, sorcerers, witches, and wise women supposedly knew the secrets of 
reading nature and the stars and of casting spells, breaking spells, foretelling the 
future, preparing magical objects, and, more important, bringing sickness to ani-
mals and people alike. And what magic could sicken, it could cure.

RELIGIOUS CAUSAL EXPLANATIONS: FROM APOLLO  
TO EBOLA

Epidemics of plague or pestilence strike with a ferocity that immediately 
labeled them as acts of God or the gods. Since the normal state of relations between 
humanity and the divine was understood to be benign, and since humans have 
long ascribed human characteristics such as emotions to their divinities, plague 
could only be a display of divine displeasure, anger, or rage. In the Hebrew/Old 
Testament Book of Deuteronomy, Yahweh declares, “I will kill and I will make to 
live, I will strike, and I will heal” (32:39–40). Yahweh, who did not want his 
Hebrew people counted, unleashed a plague when King David arrogantly pro-
ceeded with a census. 70,000 perished and an angel was on its way to destroy 
David’s city of Jerusalem when the ruler finally appeased the angry deity by build-
ing an altar, making sacrifices, and having survivors raise their voices in prayer. 
In the Iliad by Homer, the prayers of one of Apollo’s Trojan priests brought on an 
epidemic among the Greeks besieging Troy. Homer describes the attack as arrows 
from Apollo’s bow: killing some, wounding others, and missing many altogether. 
The association of plague with arrows would echo through Western culture. Satis-
faction of the wronged holy man brought an end to the suffering. In the classical 
Greek tragedian Sophocles’s play Oedipus the King, the inadvertent killing by 
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Oedipus of his father and marriage to his own mother was a source of serious 
moral pollution in his new kingdom of Thebes. This in turn prompted the gods to 
visit a plague upon the city. Only when the polluter was revealed, self-mutilated, 
and expelled from Thebes did the plague cease.

Despite two centuries of success within the Roman Empire, Christians once 
again became targets of official persecution by the polytheistic government when 
epidemics swept through between 250 and 270. North African Christian commu-
nities were especially hard hit. They produced famous martyrs such as Bishop 
Cyprian of Carthage and Perpetua, whose Passion provides a rare feminine early 
Christian voice. Anti-Christian violence continued in sporadic outbreaks until 
Emperor Constantine (312–336) legalized the religion in 312. By 400 the empire 
was officially Christian. Unlike earlier literary plagues, the devastation of the 
First Plague Pandemic, or Plague of Justinian, which began in the Mediterranean 
about 541 CE, did not end with a simple redressing of divine rage. Christian Byz-
antine emperor Justinian, of course, ascribed the pestilence to God’s anger, and in 
545 began rooting out pagan influence among medical practitioners in his Chris-
tian empire. Divine causation was just as obvious to the Christian Bishop of Rome, 
Gregory the Great, several decades later. All, both Christian and not, might suffer 
divine wrath because all are ultimately guilty of something, all fall short, he 
declared. To appease God, he led religious processions through Rome’s streets 
praying for God’s mercy and relief. When he viewed Michael the Archangel 
sheathing his plague-inflicting sword while standing atop what had been the sec-
ond-century emperor Hadrian’s tomb, he knew that that outbreak at least had 
ended. Since that time, the cylindrical structure has been known as the Castel 
Sant’Angelo, or Castle of the Holy Angel. But the pandemic continued another 
century and a half. Gregory of Tours, the Germanic Christian Bishop and chroni-
cler of what would become France, described in his History of the Franks a Chris-
tian procession led by the Bishop of Paris that confronted a procession of pagan 
worshippers that was led by a foreign holy man who called upon the aid of the god 
“Apollo Medicus Asclepius.” Where Christianity was not well rooted, as in Frank-
ish Gaul (later France) or Anglo-Saxon England, plague apparently forced many 
converts, even kings, to return to their older gods for help.

In the 1630s, Puritan settlers in New England brought with them a Calvinistic 
Christianity that readily accepted the idea that epidemic disease was a tool God 
used to punish his own believers when they deserved it, and moreover to destroy 
the enemies of the godly. At times, this meant the local Native Americans, who 
indeed died of imported diseases in masses. For people to whom the New World 
was the new Promised Land given by God to his new Chosen People, their own 
actions against the inhabitants were blessed by God and aided by divinely sent 
disease. Yet in 1634, when smallpox broke out among the Pequot in what is today 
Connecticut, leader William Bradford was pleased to record Christian charity 
toward the suffering. Nonetheless, some 900 of 1,000 infected Natives died.

Cholera had long remained a fairly isolated disease until events in the Bengal 
region of India hurled it onto the world stage in 1817. British colonial authorities 
had their medical understanding of the disease and its reasons for spreading, while 
local Indian attitudes and beliefs reflected ancient patterns. Central Indian Hindu 



190 Epidemics and Pandemics

villagers blamed the British consumption of beef, the flesh of the sacred cow, and 
their violation of a sacred grove, which turned the gods against both rulers and 
subjects. They inflicted the illness either directly by divine action or indirectly 
through the environment. Some understood divine anger to be targeted at the 
Indian people who presented so little resistance to British colonial rule, as well as 
at British oppressors. British intolerance of certain religious-based social customs 
was also considered a cause of divine displeasure.

In the late twentieth century, the disease labeled Ebola erupted as an epidemic 
in Central and West Africa. Anthropologist Barry Hewlett studied local explana-
tions for the rapidly spreading and devastating illness. In Gabon in 1997 speakers 
of the Bakola language blamed its presence on ezanga, described as a spiritual 
cross between an evil spirit and vampirism. This disease-producing force targeted 
people who transgressed traditional communal values, especially the sharing of 
food or other valuable goods during times of shortage. Ezanga could also be har-
nessed for destruction by sorcerers or other human spiritual specialists. In Uganda, 
the Acholi people held a similar belief. Gemo was the disease-inducing power that 
arrived unexpected in a village “like a windstorm” to bring illness and death. 
Gemo acted as punishment on those who disrespected and abused nature, and had 
previously visited measles and smallpox upon the people. The Acholi reacted with 
cultural responses that echo those of modern medicine while apparently not hav-
ing their basis in it. The ill were isolated and survivors of the disease tasked with 
tending to their needs. Normal funeral and burial practices were suspended in 
favor of quick disposal of bodies, while travel between villages was strictly lim-
ited. Social dancing was curtailed, as were the eating of smoked or raw meats and 
sexual activity.

Buddhism envisioned personal and widespread disease as punishment inflicted 
by gods and semi-divine Buddhas. It was a matter of karma, or retribution for sins 
committed during this or previous lives, with certain diseases being linked to 
specific sins. Thirteenth-century Japanese Buddhist priest Nichiren composed a 
treatise on medicine in which he listed the six possible sources for illness. While 
these included physical causes, such as the disharmony of the four elements within 
the body and improper nutrition, the other four were improper meditation, demons, 
evil spirits, and karma. In any given case it was initially unclear which factor was 
the cause, so he counselled always applying appropriate medicines. One’s poor 
meditation techniques could be corrected, magic could work on evil spirits and 
demons, but karma required repentance for past sins and the cultivation of moral 
good. In Confucian China from at least Han times, 202 BCE to 220 CE, the occur-
rence of serious illness was regulated by the divine Ministry of Epidemics, a 
bureaucratic board consisting of five gods known collectively as Wen Shen. These 
entities maintained each individual’s account of good and bad actions, and doled 
out sickness accordingly. When bad actions piled up, epidemics were unleased. 
The Ministry utilized lesser spirits who both monitored moral behavior and 
inflicted plagues as directed. Wen Shen in turn could employ demons who tor-
mented people with severe illness or communities with disease. The angry ghosts 
of those whose bodies remained unburied or who had died violent deaths were 
believed to wander across the countryside causing sickness and death. When 



 Religion, Magic, and Epidemic Disease 191

gathered in gangs they spread epidemic disease. Ghosts of ancestors who were 
displeased with their successors’ activities could also create havoc.

RELIGIOUS RESPONSES TO DISEASE

In China, demons and angry ghosts were beyond satisfying with human rituals, 
though they might be driven from a household or community. Gods and ancestor 
ghosts were more pliable. Confucian religion sought to keep these spirits con-
tented with worship, prayers, sacrifices, and festivals. Forms of cleansing and 
purification could also keep Wen Shen at bay. More satisfying, perhaps, was the 
Taiwanese ritual of placing images of Wen Shen and demons on small, flammable 
boats and burning these or sending them downriver to rid the community of their 
presence. During the influenza pandemic of 1918 some Chinese communities took 
the statue of the dragon god from its temple home and paraded it through the 
streets, house to house, to the din of shouting, drums, and other noise. The goal 
was to frighten and drive out the demons of the disease. Householders placed scis-
sors in their doorways to keep demons at bay or cut them in two. When these 
prophylaxes failed, sickened children were taken to the local temple to recover or 
die. One of the last victims of the flu pandemic lived on Japan’s main island. 
Development of a persistent cough suggested a mere cold, and this victim was 
taken by relatives to the local shrine of the image of the Stop-Coughing Priest. 
The cough only stopped when the victim succumbed.

Among Buddhists, the Buddha identified as Bhaiajyaguru was considered wor-
thy of reverence as both a protector against disease and a major healing force 
when illness struck. In Shinto Japan spirits were less readily depicted, but human 
interaction with filth, blood, death, or even illness was considered ritually pollut-
ing and thus, in a way, immoral and likely to bring retribution. The culture 
required personal physical purification with water, fire, or salt, depending on the 
polluting action. Although religious in nature, such hygiene and cleansing actions 
probably aided greatly in reducing the transmission of disease.

Greeks, Romans, and the God of Healing

The Greek root of the word “therapy” has a double meaning: treat medically 
and do service to the gods. Apollo, the deity who showered arrows on Agamem-
non’s troops at Troy, was a major healing divinity for the ancient Greeks. His son 
Asclepius, however, was more specialized than Apollo. Although technically a 
human mortal, by the early fifth century he was worshipped as a god. A patient 
sought his help at an Asclepeion, a specially dedicated temple. Famous examples 
of these were located at Epidaurus, Tricca, Pergamum, and Cos, birthplace of 
fifth-century BCE Greek physician Hippocrates. The Father of Medicine claimed 
kinship with Asclepius, and the temples combined such medical approaches as 
recommending humour-balancing diets with divine intervention. Here Asclepius 
was believed to act in one of two ways, by a direct act of healing or by revealing a 
path to wellness in a dream or through the enlightenment of a priest/physician. A 
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decade after the Athenian plague of 430, the city built an Asclepeion at the base of 
the Acropolis adjacent to the Theater of Dionysus. About the same time (418), they 
unsuccessfully laid siege to Epidaurus, near the birthplace of Asclepius himself. 
The effort may have been in part to gain the god’s attention and favor.

Romans adopted Asclepius as well as the medicine of Hippocrates, and it 
seems that patients saw little difference between the two approaches. A clear 
bridge was the common acceptance of dreams as valid tools of diagnosis and pre-
scription. As rational as were their methods, both Hippocratic physicians and 
their great Greco-Roman successor Galen of Pergamum claimed dreams as divine 
in origin and helpful in treatment. From the increasingly troubled later second 
century CE, Asclepius joined other “savior” gods from the eastern portions of the 
Roman Empire, such as the Persian Mithras, Anatolian Cybele, and Egyptian Isis. 
His aid was both physical in this life and spiritual in the one beyond. It would 
seem that despite the inroads of the “rational” approaches to healing of Hip-
pocrates and Galen and their followers, the norm across the Empire was to seek 
spiritual aid for medical problems and to blame spiritual forces for epidemic 
disease.

Smallpox

This deforming and debilitating disease has now been eradicated from nature, 
but for millennia it was a scourge in Asia, Africa, and from at least the sixth cen-
tury CE in Europe. Smallpox was probably brought to Japan by Buddhist mission-
aries from Korea during the sixth century CE, and the islands suffered a terrible 
epidemic in the 730s. Adherents to the Shinto religion blamed the new disease on 
their gods’ anger at the presence of the foreign cult. Anti-Buddhist rioting, vandal-
ism, and violence against Buddhist monks and nuns resulted, though the disease 
continued to spread. Soon the rage against Buddhists was being blamed for small-
pox, and attention turned to appeasing Buddhist spiritual powers by praying, 
reciting religious texts, and building temples and statues, as at Nara in 748. Even-
tually the disease came to be envisioned as a demon who could only be driven off 
or slain by the hero Tametomo.

Among the African Yoruba, the god Sapona was invoked by his devotees who 
prayed for protection. Other West Africans called upon Sakpata, while Chinese 
invoked the goddess T’ou-Shen Niang-Niang. The African Ewe people understood 
smallpox as the result of an unsatisfied spirit who traveled about. Villagers left 
food and statuettes on special mounds to please the spirit and convince it to pass 
on uneventfully. Taiwanese were more forceful, driving the demon of smallpox 
into a sow whose ears or carcass they burned up to destroy the power of the 
disease.

Smallpox arrived in the Western Hemisphere from Europe and Africa during 
the sixteenth century, sickening and killing millions. Neither Natives nor the 
newly arrived carriers had a cure for the disease, but the Natives lacked childhood 
exposure typical among Europeans that provided immunity in adults. The con-
quistador Hernan Cortés and his small Spanish army fled the Aztec capital of 
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Tenochtitlán as smallpox ravaged the local population. Survivors noted that the 
disease had no effect on the Spaniards. This they attributed to the power of the 
invaders’ god, and crowds thronged to accept the new deity and its religion. In 
other places, people noted that deadly diseases arrived with the invaders and their 
Christianity, prompting them to resist and even kill Spanish missionaries. Further 
south, African slaves brought to Brazil blended local, African, and Christian reli-
gious elements into novel belief systems and practices. For some, the god Omolou 
became the divinity with healing powers. Still further south, in Patagonia, Native 
rituals included healers slashing the supposedly disease-laden air with large 
knives and pouring buckets of water on themselves and the sick to prevent or 
counteract the symptomatic fever. Perhaps sensing an evil local presence, the 
healthy routinely fled from stricken villages, abandoning the sick and dying to 
their fates. Colonial Boston had a strong Calvinist leadership, and when smallpox 
struck in 1721 citizens were called upon to fast and pray on certain days to placate 
an obviously angry God. Church bells that usually signaled funerals were silenced 
to reduce melancholy among survivors. Both measures had been typical of Eng-
lish towns during earlier outbreaks of plague.

Premodern cultures often associated specific diseases with specific gods or spirits who 
inflicted the suffering and could thus either remedy it or be persuaded to protect the 
person who recognized the entity’s power. This modern Yoruba (West African) image 
of Sapona, the smallpox god, is an example of a devotional image to such a deity. 
(Centers for Disease Control and Prevention)
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In India, Hindus and later Buddhists also attributed smallpox to spiritual forces 
and expressed this in Ayurvedic medical texts. In the south, a large wooden idol 
was ritually paraded among villages to act as a kind of sponge or scapegoat that 
attracted the smallpox spirits to itself. At the journey’s end, it was thrown into a 
river to wash away the threat. The Tamil mother goddess and Hindu rain goddess 
Mariamman is an ancient and revered deity with the power to cure diseases includ-
ing smallpox and cholera. Her worship includes singing and dancing, and devo-
tees often pierce their tongues, cheeks, or noses. Among northern Indian Hindus 
and Buddhists, Sitala (Shitala) Mata, “The Cool One,” served as the tribal goddess 
with power to inflict or cure smallpox. She was depicted either as a fierce woman 
with daggers over her head or riding a donkey while carrying cool water and a 
broom. Perhaps these signaled the dual nature of the deity, both scourge and com-
forter. The disease itself was considered a form of divine play or whimsy that 
people had to tolerate. Having the disease was a kind of divine possession, the 
response to which was ritual, such as singing hymns, reciting poetry, presenting 
food, or even sacrificing animals to Sitala. A patient’s developing painful compli-
cations was a sign of divine displeasure or even wrath. In Bengal, to ward this off, 
believers could pray at small shrines scattered about. They could also gather in 
Gurgaon, where priests belonging to the gardener caste officiated at large-scale 
annual festivals held in March, the beginning of the smallpox season.

Indian inoculation, the placing of smallpox material into the human body in 
order to provoke an immune response and provide the patient with immunity, was 
an ancient practice dating back at least to the ninth century CE and perhaps to the 
third millennium BCE. This was clearly an expression of the belief in divine pos-
session, as the “goddess” literally entered the patient’s body and manifested her-
self in the resulting sickness. Vaccination, which involved inserting cowpox 
material to which the body’s immune system reacted similarly, was developed in 
England around 1800. Nineteenth-century responses among traditional Indians 
were only changed slowly. Most commonly, vaccination was perceived as an insult 
to Sitala Mata, against her will, and thus unacceptable. To ease consciences, Brit-
ish colonial medical authorities circulated a fraudulent Sanskrit poem showing her 
pleasure with the practice and bribed traditional inoculators to perform vaccina-
tions instead. They even stressed that the sacred cow was now providing yet 
another gift to humans.

Christians, Muslims, and Epidemic Disease

The so-called Abrahamic religions have long worshipped a divinity who is con-
sidered all powerful though possessed of such humanlike qualities as love, mercy, 
anger, and a sense of justice. For members of the Abrahamic religions, the unleash-
ing of widespread disease was a divine response to humans’ failure to live up to 
the revealed expectations set down by a loving and merciful yet just and justifiably 
angry God. Both Christian and Muslim traditions recognized that the apparently 
innocent suffered alongside the obviously guilty, which might seem neither just 
nor merciful. Even Companions of the Prophet Muhammad suffered the loss of 
children to pestilence: Abu Bakr lost 40, Anas bin Mālik 33, and Ibn Sīrīn buried 
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30. Both religions called upon faithful victims to suffer stoically, accepting divine 
judgment and suffering as a test of one’s faith. For the Christians, all are guilty of 
failure and sin in God’s eyes, and thus all are subject to punishment in this life or 
the next. Suffering is also purifying, a kind of payment for transgressions, and to 
suffer in this world is perhaps to avoid pain in the next. Before Islam, Arabs 
believed that demon spirits known as jinn utilized various weapons to create dis-
ease in human communities. People could, however, make deals with them or use 
magic to trick these spirits and escape illness. Corpses did not only pollute a com-
munity ritually, but could also transmit disease by contact—contagion. Islam, 
however, taught that Allah’s will was absolute if at times inscrutable. Some Mus-
lims tried to blame rogue jinn for transmitting disease, but they were quickly cor-
rected: jinn could only act with Allah’s permission. Epidemic disease indeed 
appeared to kill and injure indiscriminately, but Allah’s justice and mercy were 
still served. Many there were who deserved death for their transgressions and 
received it. The good Muslim who fell, however, fell as a martyr did, and found 
his or her way directly into the presence of God.

Modern scholars have long noted that Christian and Muslim responses to epi-
demics such as medieval plague differed appreciably. Christians scrambled to 
avoid sickness through flight or attempts to satisfy their angry God, to alter his 
will, while Muslims tended to accept divine will with far less extraordinary ritual 
or other action. For example, from the first outbreak of plague in Europe in 1347 
Christian religious and medical advisors both counselled “leave quickly, go far 
away, and stay away a long time,” unless one had serious responsibilities to family 
or community. Muhammad, who lived during a time of pestilence, declared that 
one was never to leave nor enter a plague-stricken area. For the Muslim, flight was 
an attempt to avoid the will of God and was thus useless and an insult to God. One 
might conclude that this advice was a recognition of contagion, as one fleeing 
from a stricken area could carry the disease with him or her and thus spread it 
abroad. Contagion, however, was considered by Muhammad and therefore Mus-
lims, to have been a false, pre-Islamic belief. It implied that sickness could be 
spread randomly, or at the whim of a carrier, whereas Muslim belief was that God 
directed it to fall where he decided. Nevertheless, in daily life many Muslims 
acted as if contagion were fact and fled as plague approached regardless of reli-
gious teaching. This is especially true from the sixteenth century, when the 
wealthy and those of high political status had the means and incentive to escape. 
Flight was also more common from areas where an epidemic sparked civil unrest 
or encouraged a military attack.

Facing plague, Christians prayed and conducted many other rituals associated 
with invoking God’s mercy. During the Black Death and subsequent outbreaks of 
plague, Muslims considered whether prayer itself was useful or was a means of 
trying to tempt God. Should an individual pray for the health or healing of a loved 
one? Could a group pray to have an epidemic avoided or ended quickly? In doing 
so was one praying against the will of Allah? One must remember that Islam has 
never been monolithic, and responses to such questions could differ by the writ-
er’s sect, group within a sect, or geographic region of residence. In general, Mus-
lim advisors found that prayer was neither forbidden nor encouraged, but 
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acceptance of God’s will was always the best alternative. Perhaps most stringent 
in their approach were followers of the Hanbalite branch of Sunni Islam. Theirs 
was the most fatalistic view of God’s relationship to humans and recognized very 
little utility in human action. Plague was simply a matter of God’s chastisement 
for human failing and was to be accepted as such. More mystical and optimistic 
about human agency were Sufis. Their records show, or at least suggest, the use-
fulness of prayer, ascetic self-sacrificing practices, and participation in the Hajj.

Christian Saints and Plague

From the time of Jesus, Christian holy people were known for having healing 
powers. Some did so while living and many supposedly from beyond the grave. 
Ultimately, the healing abilities of these saints came from God, who used such 
people as instruments of his mercy. Religious practices associated with saints 
included veneration of their relics or earthly remains, shrines, pilgrimages and 
processions, church services, depictions in paintings and statues, special hymns, 
and life stories or vitae that advertised the saint’s special powers. Jesus’s mother 
Mary was the most commonly invoked healing saint, whose prayers on behalf of 
her followers Jesus was most likely to answer. When plague struck Moscow in 
1771 local authorities banned gatherings at a shrine containing a sacred icon or 
painted image of Mary that was believed to have healing powers. A mob and even-
tually thousands gathered in protest and rioted against authorities. Blaming Arch-
bishop Amvrosii, they tortured and killed him.

After plague entered Western Europe in 1347, Christians turned to Mary and 
other saints for aid. Mary was prayed to and depicted as a protectress whose cloak 
stopped the plague arrows hurled at her devotees gathered beneath it. Sebastian, a 
third-century Roman soldier who was martyred under the Emperor Diocletian, 
emerged quickly as a favorite plague saint. He had been shot with arrows by his 
pagan comrades in Rome for being Christian, but lived and eventually succumbed 
to a deadly beating. His survival of the arrows, reminiscent of Apollo’s disease-
dealing archery in the Iliad, resonated with believers’ prayers for protection from 
plague. By the fifteenth century, he was routinely depicted as young, handsome, 
stripped, and fastened to a tree, reminiscent of the crucified Christ. Pierced by 
arrows but unbloodied, he gazes longingly toward heaven or at accompanying 
saints or the Christ Child. From cheap woodcut prints to artistic masterpieces, 
these images once served as spiritual protection against plague or as thank-you 
offerings for answering prayers.

Italy today is home to some 3,000 chapels and churches dedicated to St. Roch 
(Roche, Rocco). Like Sebastian, his image is an iconic one: a young man wearing 
a pilgrim’s hat and scallop shell, carrying a staff, accompanied by a dog, and 
pointing to a swelling on his exposed thigh. His fifteenth-century vita claims he 
died in 1327, before the Black Death (1347–1352). Yet he spent his life tending 
victims of plague, and indeed stopping epidemics in Italian cities of Acquapen-
dente, Cesena, Novara, Rimini, and Piacenza, where he contracted the disease 
and recovered (with the help of a local dog). Devotion to Roch in both France (his 
birthplace) and Italy dates to the fifteenth century and was related to his selflessly 
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helping victims and having survived the plague. As late as 1780, the civic health 
department in Marseilles, France, commissioned a painting of Roch for their cha-
pel. Marseilles had been the last major French city visited by plague (1720). The 
artist was Jacques-Louis David, later court painter to Napoleon Bonaparte. When 
cholera struck Europe in the 1830s, French Catholics again turned to Roch in hope 
of protection or healing.

Cholera

When cholera first became epidemic in central India from 1817, its divine 
source was a given for local Hindus. The disease was recognized as one more 
power wielded by one or more gods or goddesses, such as the dreadful Kali, or by 
a god newly manifested. A prince by the name of Hurdoul Lal was raised to divine 
status and worshipped for protection when cholera threatened certain communi-
ties. Women who claimed to be able to channel the god as mediums appeared 
across the country. Ecstatic followers accepted them openly, perhaps induced in 
part by drugs or a form of mania. British colonial authorities dismissed such activ-
ity as fraud or deception, but new or revised Hindu rituals and ritual centers blan-
keted the central subcontinent. Similarly, following the first stages of the Third 
Plague Pandemic, a new Indian goddess of plague was recognized in the Hindu 
pantheon: Mumbai-mai, or Bombay Mother. The disease had first struck India at 
Bombay (Mumbai) in 1896, killing thousands, and the newly discovered divinity 
provided a way of literally giving shape to the disease. Given the lack of success 
of either native Ayurvedic or colonial Western medicine in controlling plague, 
Mumbai-mai gave believers a sense of empowerment over the disease, which 
would continue to sicken and kill until at least 1930.

Cholera, too, returned time and again, always originating in Indian waters, and 
always evoking similar religious responses. British obstruction of these practices 
was curbed in 1858 when Queen Victoria, as Empress of India, made an imperial 
proclamation guaranteeing noninterference. Nonetheless, by the 1890s colonial 
controls over ritual were strengthened. In 1892 hundreds of thousands gathered at 
Hardwar for the mela festival. Echoing earlier festivals here, cholera broke out 
among the multitudes already present. This did not deter another 200,000 who 
were on their way when British forces blocked their passage to limit the spread of 
the disease. Indian reaction was far from positive.

When Western Medicine Fails

The Western approach to rational, scientifically based medicine is an evolving 
one, with a history of falling short of understanding let alone curing disease. Its 
promise, however, accompanied colonial domination, and its inability to prevent 
or cure disease often caused hopeful subjects to seek spiritual answers. Mumbai-
mai was such an answer in plague-stricken colonial India. Following the 1918–
1919 influenza pandemic and its devastation, some Africans turned away from the 
ineffectual medicine of the missionaries, returning to traditional healing regi-
mens. Some likewise turned from Christianity to traditional religions. One branch 
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of Protestant Christian churches that did flourish in Africa was that labeled Pente-
costal, holiness, spiritual, or prophetic. Among themselves they shared a religios-
ity that emphasized the active presence of the divine Holy Spirit in the lives of 
individuals and congregations. For these believers, more so than for Catholics or 
mainline Protestants, this Third Person of the Christian Trinity manifested itself 
in the physically miraculous, including fighting forces of evil, preventing sick-
ness, and healing the stricken. This, more than other Christian branches, reso-
nated with older, traditional native African religions that emphasized spirit-filled 
and directed worship and even prophecy as a gift of the divine.

RELIGIOUS FACTORS IN SPREADING DISEASE

Religion serves to unify people who share beliefs, but it also can pit them 
against others who do not accept their religion. When disease struck, members of 
minority religions or those associated with political enemies could be blamed for 
causing illness and deaths. The supposed mechanism could be as simple as inad-
vertent transmission or as complex and premeditated as poisoning wells or creat-
ing pacts with Satan to kill the innocent. During the Black Death (1347–1352), 
Christian Europeans in what is now Germany, France, and Spain blamed Jews for 
poisoning wells, inciting God’s anger by not converting to Christianity, or both. In 
235 communities thousands of innocent Jewish neighbors were slaughtered in a 
prelude to the twentieth-century Holocaust. Jews were again blamed in 1357, 1382, 
1397, 1401, 1448, 1453, 1472, and 1475, though none was apparently prosecuted or 
harmed. In the mid-1550s, Venetian authorities accused Jews who had converted 
to Christianity (Marranos) of retaining their Jewish customs and beliefs and 
thereby angering God. They were expelled from the city. About the same time, 
supposed followers of a form of natural religion or witchcraft in Italy and Switzer-
land were accused of spreading plague among hated Christians through poisoned 
grease. Dozens were prosecuted and several executed. Epidemics could cause 
panic and this could unleash legal or mob action against even the innocent who 
did not share the majority’s beliefs.

With the invasion of cholera on the horizon in 1832 and again in 1849, Ameri-
can anti-Jewish and anti-Irish Catholic bigotry fueled interference with transatlan-
tic immigration through ports such as New York and Boston. Religious intolerance 
joined with racism and both Jews and Irish Catholics were blamed for causing 
cholera’s spread. Jewish and Irish passengers were often stricken with illness, 
including cholera, and more often were stricken with poverty. The region’s domi-
nant Protestantism viewed Catholicism as a corrupt religion and as a social threat, 
in a way as virulent as cholera itself. In 1847 the New York Port Emigration Com-
mission was founded and took over Staten Island’s Marine Hospital as the city’s 
entry point. A decade later an angry mob burned the facility down. In Bombay 
(Mumbai), India, in 1890 an outbreak of cholera was blamed by Hindus on native 
Muslims. In 1902 residents of Chenchou (Chin-chou) China who were suffering 
from cholera blamed Christian missionaries for having poisoned drinking water. 
The Christians were slaughtered and their mission razed to the ground. A list of 
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such religiously based misunderstanding, intolerance, and violence would be 
depressingly long. Yet sometimes religious practices or beliefs have in fact aided 
the spread of disease or hindered its treatment.

Religious Rites and Rituals

Disposing of the corpses of epidemic disease victims has always caused anxiety 
within communities. During plague times, Egyptian Muslims brought their dead 
to mosque for prayers before burial. When death rates reached scores or even hun-
dreds per day the situation became untenable and the odds of transmission multi-
plied. Christian communities across Europe tended to ban funerals altogether, 
urging survivors to stay at home. To prevent anxiety, they also banned the tolling 
of church bells, which often signaled a funeral. Late medieval medicine taught that 
anxiety or melancholy was a factor in one’s contracting plague, so depressing bells 
were silenced. As the corpses still needed to be collected and disposed of, com-
munal carts plied the streets, bodies were piled atop one another, and deposited at 
mass graves. Apart from the ground having been blessed for the purpose, it was a 
ritual-free procedure. During episodes of cholera in nineteenth-century Europe, a 
recurring reason for popular rioting was the immediate and unceremonious burial 
of victims in cholera cemeteries. When these had been patients in hospitals, rioters 
imagined they died without the Catholic sacraments or, worse, were dissected or 
buried alive. Across Europe, hospitals were attacked, health care workers beaten 
or killed, and patients “rescued” and paraded through town.

During times of communal stress, Christians liked to gather for prayer, preach-
ing, processions, pilgrimage, or other ritual activities. Such events were cancelled 
or banned outright by secular authorities who feared contagion, sometimes put-
ting them at odds with religious leaders who saw great value in carrying them out. 
In Venice in 1576 the combination of plague, Turkish military victories, famine, 
and fires at the shipyard and Ducal Palace convinced religious authorities that a 
major procession was vital, despite civic banning of such assemblies. In 1910 tiny 
Ostuni in southern Italy was stricken with cholera, and a group petitioned the gov-
ernment to allow the procession of a healing saint’s statue from a nearby village. 
The mayor refused, claiming a similar statue in the cathedral served the same 
purpose. Already on edge with reports of people purposely spreading the disease 
and victims being buried alive, the populace rioted against the government and 
health workers.

The major cities of India under British colonial rule contained indigenous pop-
ulations of both Hindus and Muslims. By the mid-1890s, tensions were rising 
between the two groups in several cities, but when plague struck both found com-
mon ground in reacting against British anti-plague activities. Plague victims were 
to be removed from home to special plague hospitals; the dead were to be buried 
in special cemeteries outside of town instead of traditional ones; quicklime was 
poured over bodies to sanitize them; and participation in funerals was limited to 
15 mourners. Even the healthy who had had contact with victims or were sus-
pected of having the disease were to be removed to special huts. Each of these 
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measures violated religious sensibilities of both groups, leading to civil disobedi-
ence and even violence. In Rander, some 3,000 Muslims protested by accompany-
ing a funeral procession to a mosque for rituals and proper burial. Similarly, 
during cholera epidemics in 1893 Muslim religious students in Alexandria, Egypt, 
and Istanbul revolted against Ottoman and British-influenced suspension of tradi-
tional burial practices. Some 200 were arrested and several deaths accompanied 
the violence in the Muslim-dominated centers.

In 1935, an epidemic of smallpox led 10,000–15,000 worshippers of the god-
dess Mariamman to gather in Calcutta (Kolkata), India. Here they repented of 
misdeeds and asked the goddess’s forgiveness by piercing their bodies with sharp 
hooks. British colonial authorities who moved to enforce a ban on self-mutilation 
were attacked, beaten, and the chief constable killed. Until the late 1970s, Indian 
smallpox eradication efforts were hampered by Hindu religious customs such as 
visiting the sick, traveling to religious shrines to pray for healing, and attending 
religious festivals. Such activities easily spread disease, but they also kept people 
who needed to be vaccinated away from their homes for long periods. In Paki-
stan, polio vaccination campaigns were slowed by Muslim opposition: Was the 
procedure halal, allowed by religious law, or not? Many considered it a Western 
postcolonial or Christian plot to sterilize Muslims, a stance taken by religious 
leaders. Government officials in the Muslim country garnered the support of rec-
ognized local and national religious leaders and broadcast readings from the holy 
books of the Qur’an and Hadith that stressed the importance of keeping children 
healthy.

During the recent push to eradicate polio through high rates of vaccination, 
Nigeria faced much opposition to the procedure that many of the country’s 70 mil-
lion Muslims associated with Christian and colonial medicine. During 2003, the 
government declared it would stop pilgrims who lacked official polio vaccination 
certificates on their pilgrimage to Mecca known as the Hajj. Following Pakistan’s 
lead, in 2006 authorities successfully gained the support for vaccination of 
Muhammad Sa’ad Abubakar III, the sultan of the ancient Muslim center of Sokoto 
and spiritual leaders of Nigeria’s Muslims.

The spread of African Ebola, a true twenty-first-century scourge, can legiti-
mately be related to religious customs, both Christian and native African. Both 
cultures value the tending and visiting of the sick, which can be deadly if the sick 
is stricken with Ebola. Christian Evangelical missionaries often practice the lay-
ing on of hands, a biblically based ritual believed to bring down divine healing 
power on the sick. Native healing rituals similarly involved touch, and both types 
of treatment can spread the virus. A report from the field claimed that in 2013–
2015 70% of Ebola cases could be traced to participation in funerary rituals. Tra-
ditional African practice has been to make contact with the corpse at many points, 
including its washing and redressing. The burial cloth or shroud is presented to 
survivors, though it should be handled with great care and burned. Sometimes 
preparation is carried out by family members, at others special societal groups 
take on the tasks, some of which are secret. All of this ritual contact flies in the 
face of modern treatment of Ebola corpses, which is their immediate sealing up 
and destruction. Western medical practitioners in Africa understand the gulf 
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between tradition and medical necessity and seek ways of bridging it. Native 
resentment of Western practice easily leads to non-reporting of Ebola cases, which 
itself is a factor in the disease’s spread.

The Hajj

The Hajj is a pilgrimage to the sacred city of Mecca in modern Saudi Arabia 
that every Muslim who is able is expected to undergo. The practice preceded 
Islam, and the Prophet Muhammad himself made the journey in the seventh cen-
tury. Its purpose is in part penitential and the holy month of Ramadan is when 
many Muslims participate. People from around the world have long traveled by 
land and sea, and more recently by air, gathering in crowds and sharing their faith 
and germs. When travel was slow and arduous those weakened by illness often 
died along the way, a death considered a martyrdom. As travel by rail and steam-
ship shortened the journey in the early nineteenth century, survival of carriers and 
the sick became much more likely. Crowded and often unsanitary conditions on 
trains and shipboard replaced travel in much smaller groups and helped ensure 
transmission of disease among the faithful. Completion of the Suez Canal in 1869 
made the Hajj far easier for Muslims from Europe and the Mediterranean. Chol-
era, with its origins in India, home to millions of Muslims, appeared in pandemic 
outbreaks at about the same time as steam-driven travel. It soon became obvious 
that cholera was accompanying some Hajj pilgrims to Mecca and returning with 
others to far-flung destinations. Growing populations and cheaper means of travel 
meant increasing numbers of annual pilgrims: in 1831 an estimated 112,000 made 
the journey, while in 1910 some 300,000 did. In 1865, during the fourth cholera 
pandemic, 15,000 of 90,000 (1 of 6) pilgrims to Mecca succumbed to cholera in 
the Hijaz region of Arabia alone. In 1893 cholera claimed between 30,000 and 
40,000 lives in the same region.

Beginning in 1851, European-led international conferences concerned with epi-
demic disease took up the Hajj and its role in the transmission of cholera and other 
diseases. Apart from the Ottoman Turks who controlled Arabia, few were con-
cerned with the deaths of pilgrims, but stopping the spread of disease by them, 
especially to Europe and European-controlled regions, was a matter of great 
importance. Isolating carriers of cholera seemed the best approach, though the 
ways and means of doing so remained out of reach. The British suggested banning 
travel to Mecca by sea, restricting pilgrims to overland routes, which incidentally 
would have greatly limited pilgrims from India. Screening passengers of ships 
bound for ports near Mecca proceeded from the early 1880s. Between 1882 and 
1895 an average of 24,000 passengers underwent inspection by Ottoman authori-
ties at the Red Sea quarantine station of Kamaran. British stations were estab-
lished at Moses Wells north of Mecca and Djebel Tor to the south. British and 
French-led international health conferences concentrating on the Hajj took place 
in 1892, 1894, 1897, and 1903, as the new threat of plague emerged from Asia. 
Ships with even a single diseased passenger were subject to quarantine. Condi-
tions under quarantine could be dreadful, and even a Muslim Egyptian general 
complained of treatment at British-run Djebel Tor. Greek Christian employees 
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had little sympathy for Muslim travelers, who in turn claimed the Greeks stole 
from and abused quarantined Muslims.

In the twenty-first century, as many as 2,000,000 pilgrims make the Hajj each 
Ramadan, arriving in airliners and often overcrowded ships. Between 1984 and 
1986, Mecca itself suffered epidemics of cholera, and in 1994 cholera originating 
in Mecca found its way back to Southeast Asia. Smallpox from Mecca accompa-
nied a returning pilgrim to then Yugoslavia, sparking the last smallpox outbreak 
in Europe. Meningococcal meningitis is extremely contagious and outbreaks in 
Africa, Asia, and the Americas have been linked to returning Hajj pilgrims. Its 
relation to the Hajj is so great that of the four recognized strains of the disease, 
researchers have named one for the Haj [sic]. The Saudi Arabian government that 
now controls Mecca provides each new arrival a dose of ciprofloxacin as a preven-
tative against meningitis. In addition, it requires certification of recent vaccination 
against yellow fever and polio in addition to meningitis.

Christianity and AIDS

When AIDS, or HIV-AIDS, first engaged the world’s attention in the early 
1980s, it was understood by many to be a disease of the immoral, which for cer-
tain Christians included active homosexual males and needle-injecting illegal 
drug users. Conservative Christian leaders, both Roman Catholic and Protestant, 
interpreted it as a punishment from God visited on these sinners. In America, the 
Reverend Jerry Falwell, a Protestant television preacher and leader of the Evan-
gelical political interest group Moral Majority, and Roman Catholic political fig-
ure Patrick Buchanan stood out among those who understood AIDS as the “gay 
plague.” Association with active homosexuality, which seemed to many to be con-
demned by the biblical Old Testament, no doubt hampered early attempts to gar-
ner widespread support for research and advance toward a vaccine or therapies. 
Groups of activist gays and their supporters such as ACT-UP in cities including 
New York and Los Angeles, targeted Catholic churches and leaders with protests 
against bigotry and intolerance.

Catholic doctrine considered homosexual practices sinful and condemned 
means that would make homosexual sex safer. Condemnations of the use of con-
doms and of secular sex education were not specifically aimed at gays, but to the 
AIDS-inflicted community it seemed so. The opposition of Catholic leaders in the 
United States created less of a problem than it did in largely Catholic countries, as 
in Latin America. In Brazil, conservative bishops supported Catholic tradition 
against homosexual behaviors, condom use, and safe-sex education. In 1989, how-
ever, the Vatican softened its stance and recognized the need for the practice of 
Christian charity regarding AIDS victims, whether homosexual or not. The 
Church might condemn the sin but not the sinner. Bishops, priests, and other Cath-
olic leaders were asked to reach out with health and spiritual services, or at least 
not to interfere with those organizations that were doing so. Although the higher 
administrators remained opposed, Catholics who worked most closely with those 
suffering from the disease and in gay communities sought to serve their needs and 
cooperate with the government, even in the distribution of condoms. Largely 
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Catholic, Brazil is also home to many religions of African origin, among which 
are Candomblé and Umbanda. By the late 1980s, as AIDS spread rapidly, the gov-
ernment sought the support of these belief communities in educating about safe-
sex practices, which by now included heterosexual ones. Candomblé, especially, 
considered all sexual activity to be good, and its priests and priestesses cooper-
ated by combining sex education with religious propagation among Brazil’s poor 
communities of African origin.

In traditionally Roman Catholic Mexico, Church attempts to interfere with 
AIDS-related services such as safe-sex education or the distribution of condoms 
have long been met with popular apathy. Leaders have written and spoken out 
against both the practices that sometimes lead to AIDS and against the means of 
preventing it. Practically, the Mexican Church’s position has been one of tolerance 
toward government-sponsored efforts at education and condom use. Those oppos-
ing the Church’s stance have been satisfied with the lack of resonance and lack of 
action by the clergy, thus limiting anti-Catholic action.

Plague in Hong Kong, 1894

The religious Chinese New Year celebration for February 1894 coincided with 
an early stage in the Third Plague Pandemic in the city of Canton. Canton con-
tained about 2,000,000 residents, and the population was swelled with thousands 
of religious revelers. Ultimately, some 100,000 perished of plague in the city. The 
Chinese attributed plague to the anger of gods, especially god of war Kwan Tai, 
with Chinese and colonial British immorality. Amulets and repentance at the 
dawn of the New Year took the place of Western medicine and quarantine, which 
was considered antithetical to Confucian values of family solidarity. In Hong 
Kong, lavish civic and religious festivities were to center on the newly renovated 
temple of Manmo, drawing tens of thousands of Cantonese to that city. And with 
them came plague. Hong Kong returned the favor in March as some 40,000 
trekked to Canton for its festival, despite the present epidemic. Many of these 
returned to help fuel the epidemic roiling in Hong Kong.

EFFECTS OF EPIDEMIC DISEASE ON RELIGION

Fifth-century BCE Greek historian Thucydides chronicled the events leading 
to and constituting part of the Greek conflict known as the Peloponnesian War 
(430–404 BCE). His account includes a famous description of an epidemic that 
weakened Athens in the war’s first year. Paralleling his contemporary, Hip-
pocrates, he avoided attributing the cause to divine or other spiritual forces. His 
was a minority position, however, as most of his contemporaries would have 
understood the epidemic as a divine act. This held true four centuries later when 
Sicilian historian Diodorus Siculus recorded an epidemic accompanying the Car-
thaginian attack on Sicilian Syracuse in 397 BCE. He called the disease “god-
sent” and explained that it followed the plundering of a sacred temple. Thucydides 
described the nature of the Athenian disease, people’s reactions to it, and its 
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overall effect on the Athenian polis. This approach and many of his details would 
be repeated in later Greek accounts of plague, as a millennium later when the 
Byzantine courtier Procopios chronicled the first stage of the First Plague Pan-
demic. A significant observation was that due to the plague many Athenians lost 
faith in the traditional Greek gods and rituals. Temples became places where 
wretched, stricken refugees gathered and died. Worship fell off, and even pre-
scribed religious burial practices were ignored as the bodies piled up. No one 
seemed to be restrained by fear of divine retribution. Independent evidence sug-
gests that many may have rejected civic cults for newer ones that featured more 
individual, ecstatic rituals, such as those associated with Dionysus (Bacchanalia) 
or Cybele, a goddess imported from Anatolia (modern Turkey). When the old 
failed, new saviors were sought.

Plague and the Catholic Church

During the Plague of Justinian, or First Plague Pandemic, Catholicism (includ-
ing Orthodoxy) maintained its position of power within much of the Roman 
Empire. It did, however, suffer severe blows. The depopulation of Persia and the 
Byzantine Empire by plague, coupled with their constant fighting, aided the rise 
and military successes of young Islam. During the period of the pandemic, Islamic 
rule came to stretch from India to northern Spain, making Christians second-class 
citizens and the Church a tolerated institution. Contemporary reports and archeol-
ogy attest to depopulation throughout Christianized areas. Church complexes and 
whole communities disappeared. In less affected places, church building increased 
as well-off patrons dedicated resources to placating God and staving off disease. 
Similarly, monasteries multiplied among both Roman Catholic and Orthodox 
communities. Again, pious patrons established the facilities while men and women 
of faith were drawn individually and as groups. Ritual also underwent develop-
ment. Around 600 Roman Pope St. Gregory I popularized the use of communal 
processions of penitent and hopeful citizens during times of crisis. New was the 
“votive Mass,” a celebration of the Eucharist that was devoted to asking God for 
some special communal mercy, such as the end of a war, famine, or epidemic. 
Each type of emergency required a special set of prayers and hymns, and by 750 
Catholic Mass books contained some 60 variations.

Despite the terrible effects of the Black Death (1348–1351) in Christian Europe, 
scholars seem to agree that the Christian faith escaped relatively unscathed. 
Rather, plague and the anxiety it caused sparked an intensified level of individual-
ized concern about death and salvation and the personal pious acts that were 
believed to aid its attainment. As the disease approached a region some joined 
processions of penitents who beat themselves with short whips, or flagella, in imi-
tation of the suffering of Christ before his Crucifixion. This ritual did not survive 
the initial outbreak of plague in 1348–1351, but groups of flagellants formed in 
towns across Europe as lay confraternities, or brotherhoods, dedicated to prayer 
and public service. Other individuals made promises to God or one of his saints, 
to be fulfilled should the request be granted. Prayers might be for avoidance of or 
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healing from the disease for oneself or one’s family. The promise, or vow, might 
be as simple as presenting a small gift to a church or as grand as building a chapel 
in memory of divine mercy. Many religious paintings in museums today began 
life as “ex voto” fulfillments of individuals’ vows. Communities, too, made vows 
in the face of epidemics, and the results remain. In Vienna the Karlskirche and 
Venice’s Santa Maria della Salute church are the result of communal vows, as is 
the regular performance of the Passion Play at Oberammergau, Germany.

The fourteenth-century Roman Catholic Church, however, suffered as an insti-
tution both locally and on a wide scale. Men who dedicated their lives to service 
of the Church did so as parish priests, friars (e.g., Franciscans or Dominicans), or 
monks. Priests, which included some friars and monks, were understood to have 
spiritual powers that helped them serve the community. The Church had long 
practiced a ritual for the dying that required a priest to present to the faithful the 
Eucharist or Communion for a final time and hear his or her last confession. Cath-
olics placed great weight on this sacrament, relying on it to avoid purgatory or 
worse in the next life. In places stricken by plague the services of priests were in 
great demand, and many did their jobs dutifully. All too many of these died as a 
result of close contact with the dying, as did many friars who sought to console the 
sick with or without the sacrament. Others, however, shirked their duties and fled 

This sixteenth-century image of an Italian Catholic priest amid the bodies of bubonic 
plague victims is a reminder of the spiritual role that clergy played and the risks to 
which they exposed themselves. Dying Catholics, even those left in the streets, 
strongly desired the priest-mediated ritual known as Last Rites to help ensure their 
soul’s salvation. (National Library of Medicine)
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or remained isolated. The shortage of priests was so severe that in England the 
Bishop of Bath and Wells declared that even women could legally hear final con-
fessions in place of a priest during an emergency.

When the epidemic had died down, Church administrators found that most of 
their best had died while those who remained were often second rate. Even among 
the strictest branches of the priesthood standards of age, literacy, and other quali-
fications were lowered to attract applicants. In addition, wealthy families drew 
priests away from communities and into their personal service at “chantry cha-
pels,” paying them to pray for the souls of their employers and their families. 
Bishops and social critics alike despised this business, but neither could do much 
about it. In addition, what had been well filled monasteries shrank as potential 
male pledges joined the friars and women married rather than become nuns. 
Patrons of monasteries, too, reduced their support, not least because their resi-
dents failed miserably to keep God satisfied with their lives of prayer and self-
sacrifice. Patronage shifted to the orders of friars, many of whose selfless members 
had well served their communities.

By undermining some of the Church’s institutions, the plague also aided the 
shift of many community functions once performed by them to secular organiza-
tions. In Prato, Italy, the wealthy merchant Francesco Datini, whose parents had 
died during the Black Death, established in his will his own home for abandoned 
children (foundlings). This was traditionally a function of nuns in a monastery, 
but Datini insisted that his foundation have no connection whatever to clergy or 
the Church. Like other civic-minded patrons, he did so to aid the salvation of his 
soul by performing a charitable act. Others founded homes for orphans, pilgrims, 
and even converted prostitutes. Still other donors built hospitals, provided charity 
to the needy, and provided university scholarships, all outside the usual Church 
channels.

Hinduism in Colonial India

Hinduism is a vital religion practiced by millions of Indians and those living 
abroad. The era of British colonial rule (under the East India Company and then 
the Crown from 1858 to 1947), however, had a dampening effect on many of its 
ritual aspects. Epidemic disease, British medicine, Christianity, and ethnic arro-
gance combined to undermine religious traditions. Early cholera pandemics in 
India from 1817 provoked radical religious responses that were often anti-colonial 
in effect. For the first time, British colonial authorities encouraged missionary 
work to convert Hindu Indians to Christianity. This coincided with a period of 
social reform in Britain and in India, where the British worked to undermine such 
traditions as suttee, the thuggees, and worship of the god Jaganath, which utilized 
the huge out-of-control carts known as juggernauts. Religious self-mutilation 
seemed barbaric, and its use in placating the smallpox goddess Mariamman was 
banned, though violence erupted in 1935 when it was enforced. If the British could 
have banned pilgrimage it would have: in 1867 during the fourth cholera pan-
demic, perhaps 3,000,000 Hindu pilgrims gathered at Hardwar along the sacred 
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Ganges River in a 27-square-mile area. A quarter of a million became infected, of 
whom around half died of cholera. Attempts to interfere were simply fruitless. 
Hindus still consider the river a physically and spiritually healing body of water, 
though it is dangerously contaminated with domestic and industrial waste and 
pathogens for cholera, hepatitis, and other communicable diseases. In 2001 the 
six-week festival of Maha Kumbh Mela held every dozen years reportedly drew 
around 60 million devotees to the city of Allahabad (Prayagraj from 2018) alone, 
and in 2013, 120 million—an estimated 30 million on a single day. Religion can be 
a very resilient phenomenon.

MAGIC AS CAUSE AND CURE

Magic here does not refer to tricks that fool the eye, but to the actions, words, 
and instruments that supposedly allowed the specialist—magus, sorcerer, witch, 
folk-healer—to control hidden (occult) forces of nature that could or did harm 
people. For example, magnetism was considered an occult force: its attractive or 
repellent qualities operated at a distance, invisibly but effectively. While anyone 
could wield a magnet, however, only a few in any community knew how to manip-
ulate the deeper powers of earth and sky and stars. Magic was also a means of 
controlling non-divine spirits such as angels, demons, or jinn, that could visit dis-
ease on a community. In the Western monotheistic traditions, there was a clear 
line between the divinity and lesser spirits or powers, while other cultures did not 
draw such strict lines, blurring any significant difference between religious and 
magical practice. In Buddhism and other Asian religions, demons, ghosts, and evil 
spirits that caused illness were best dealt with through magical means. Traditional 
Indian Ayurvedic medicine had a strongly rational side but also admitted the 
action of spiritual powers as well as human-wielded magic as causes of and 
answers to disease. Many African traditions in Africa and the Americas, such as 
Santeria and Voudun, have involved objects and rituals of healing that Westerners 
would label magic or even witchcraft. In such cultures, there is no line between 
religion and magic, nor between magic and effective healing.

Western practitioners of magic utilized closely held folk traditions as well as 
more sophisticated rituals and beliefs drawn from ancient Egypt, the Jewish Kab-
bala, and Babylonian astrology. They used special objects such as gems, inscribed 
paper or parchment, and metal objects as lenses with which to focus occult power. 
These were worn as amulets or talismans, rings, charms, or medallions around the 
neck. Material, color, and shape connected these to specific powers. They were 
visible embodiments of invisible forces. Gold was especially powerful: because of 
its color it was understood to collect solar rays and protect the wearer by purifying 
her surroundings. Magicians also chanted incantations using mystical words of 
power and prayers. The Babylonian, Islamic, and Jewish mystical traditions con-
tributed the “names of demons” and “99 names of God” as powerful verbal tools. 
Magic could both unleash and control natural events, could both cause and cure 
disease. In his early seventeenth-century treatise on plague, Muslim Turkish 
scholar and judge Kemaleddin Taşköprüzade included a long list of presumably 
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effective magical rituals and objects besides practical medical advice for avoiding 
or treating the disease. About the same time, stories circulated of maltreated Mus-
lim holy men exiting communities with parting curses that brought plague on the 
unbelieving. What could cure could also kill.
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War and Epidemics

The first war in which records show that the dead and wounded in battle outnum-
bered military victims of disease was the Russo-Japanese War of 1906. Late nine-
teenth-century advances in both medical science and military technology meant 
that battlefield weapons could kill more effectively, so more died directly, and the 
killing power of many diseases could be curbed. Even so, twentieth-century wars 
caused the deaths of millions—both soldiers and civilians—from all manner of 
infectious disease. Before 1900, in any given conflict, disease killed up to 10 times 
the number that combat or slaughter did.

Historically, war has done more to mobilize humans than any other activity. Men 
gathered to train and be molded into an army. They may have come from many 
places, some from far away, bringing their various diseases or immunities with 
them. Camp life was often squalid and training exhausting. Men exchanged dis-
eases, men and women exchanged diseases, insects transmitted diseases, and poor 
sanitation allowed pathogens to fester and spread. Once organized, an army moved 
through its own territory to defend its borders or fight on foreign soil. Until the 
advent of modern transportation, armies marched on foot, often through population 
centers. Again, people exchanged pathogens, affecting soldiers and civilians alike. 
Hard marching, exposure to the elements, poor nutrition, minimal medical services, 
and exposure to any number of pathogens caused a large percentage of an army to 
drop away long before battle was engaged. After battle, badly tended wounds 
resulted in infections that weakened the body’s resistance to disease if they did not 
kill outright. Both victors and vanquished moved again through villages, towns, 
and cities, interacting with civilians and exchanging diseases. At the end of hostili-
ties, those lucky enough to have survived returned to their homes, diseases and all.

Modern warfare has been profoundly affected by changes in technology. From 
battlefield medicine to vaccines for most infectious diseases, from transportation 
from base to battlefield to serious attempts to limit civilian casualties (and the 
technology to do so), the experience of modern war is very different from that of 
the Crusades or the Civil War. Yet much armed conflict in the world is not “mod-
ern,” but primitive and desperate. Often missing from armed groups locked in 
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contemporary civil wars, insurrections, or intertribal conflicts are compliance 
with international conventions on proper behavior toward prisoners or civilians, 
adequate medical supplies, and the self-discipline necessary to avoid disease. 
Today, if one adds to combat deaths in a given contemporary conflict the number 
of refugees or prisoners who die of infectious diseases, then the old figures prob-
ably reappear: far more people die of disease in war than combat. As U.S. General 
William Sherman is said to have put it, “War is hell.”

THE GATHERING: MOBILIZATION, TRAINING, DISEASE, 
AND INFECTION PREVENTION

Through much of history, warriors or soldiers who gathered to fight together 
against an enemy usually arrived from nearby. They spoke the same basic lan-
guages and had shared the same endemic disease environments, including child-
hood diseases. The armies of empire, however, such as those of the ancient 
Assyrians, Persians, Chinese, Romans, or of Alexander the Great or Hannibal, 
brought together men from distant places. Still, the likelihood is that those who 
shared cultural roots—and often specific ways of fighting—were kept together, if 
only for the sake of communication. As late as World War I, the units of the Brit-
ish and other belligerent nations were often made up of men from the same city, 
county, or province. In general, this minimized the introduction of pathogens to 
which many in a unit were susceptible. Even so, the actual picture is unclear. As 
units and armies were assembled, whether with volunteers or forced “recruits,” 
few if any records were kept of disease cases and mortality. Before a battle, effec-
tive forces could be reduced by battle deaths or wounds, injuries, desertions, envi-
ronmental conditions such as frostbite or heat stroke, and noninfectious disease or 
illness, as well as outbreaks of infectious disease. What killed a newly mustered 
soldier was of much less importance than the fact that a unit was a man down and 
that he needed replacing.

In the mid-nineteenth century, the U.S.–Mexican War (1846–1848) and Crimean 
War (1853–1856) saw changes in personnel record-keeping. Trained men were 
valuable assets of which military commanders needed to keep track. By the end of 
the American Civil War, Confederate records in Richmond had been destroyed, 
but Federal records provide some clear insights. Recruiting and the draft brought 
together men from the same regions or states, but mixed those from cities and 
rural areas. Cities tended to have pathogen-rich environments, while the country-
side provided little in the way of endemic disease. New inductees suffered in out-
breaks of smallpox, scarlet fever, erysipelas (a bacterial skin disease), and measles. 
Federal records indicate that measles was highly infectious and affected as many 
as a third to a half of recruits, before the draft. A stricken man could be on sick roll 
for up to two months. When African Americans gathered to create new units, 
effects of disease on susceptible recruits were even greater.

In the spring of 1898, 150,000 men were recruited by the U.S. Army to fight in 
the Spanish–American War. Meningitis, mumps, and measles spread among many 
of the nonimmune at induction camps, but worst was typhoid fever. It was endemic 
in much of the United States, was transmitted through the fecal-oral route, and 
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was spread by flies that came into contact with contaminated human waste and 
then food or water. Flies were everywhere and over a million a day could emerge 
in a large induction camp. Recruits were first processed through state facilities for 
basic training and then congregated in one of four national camps. This blending 
of men from different regions, urban and rural, helped spread disease, especially 
typhoid. By war’s end, 24,000 cases of typhoid resulted in 2,000 deaths of U.S. 
army recruits. In 1909, American scientists developed a vaccine for typhoid fever, 
and from 1911, the U.S. Army and Navy routinely vaccinated all recruits. Base 
commanders were also tasked with enforcing high levels of personal hygiene and 
environmental sanitation, especially in matters of food and water supplies. During 
the 21 months of America’s involvement in World War I, 3,700,000 inductees were 
processed through and trained at numerous facilities across the country. Only 244 
contracted typhoid, but other diseases claimed many more victims: 92,000 came 
down with mumps; 61,000 with measles; 16,236 with tuberculosis; and 15,488 
with meningitis, rubella (German measles), or scarlet fever.

The American military’s response was shaped by its experience with infectious 
disease during World War I. This included the Spanish Flu outbreak in 1918, 
which included 327,480 cases among U.S. troops over a period of two months. In 
January 1941, almost a year before the United States entered World War II, the 
Department of War established the Board for the Investigation and Control of 
Influenza and Other Epidemic Diseases in the Army. It immediately created and 
oversaw specific commissions for influenza, measles, pneumonia, and meningo-
coccal meningitis. From its inception until 1943, the Commission on Meningococ-
cal Meningitis studied over 5,000 cases among U.S. troops in the United States. 
The disease is generally spread by airborne transmission. Most of these cases 
were among new recruits undergoing training in crowded camps. During Ameri-
ca’s involvement in World War II, the incidence of meningitis among U.S. troops 
was recorded as 80 per 100,000, while in the general population it was only 16. 
During World War I, incidence in the general population was only 9 per 100,000, 
while 150 among military personnel. Among inductees, incidence fell almost by 
half, due to better attention to their general health at intake and personal hygiene 
and due to base sanitation and overcrowding. In 1969, during the Vietnam War, 
the incidence rate was also around 80, dropping significantly only after manda-
tory vaccination was introduced the following year. By the early 2000s, U.S. mili-
tary recruits routinely received vaccinations for mumps, measles, and rubella 
(MMR); hepatitis A and B; the latest strain of influenza; diphtheria, pertussis, and 
tetanus (DTaP); and meningococcal diseases. Currently, when personnel are 
deployed to regions where other diseases, such as yellow fever, are encountered, 
appropriate additional immunizations are administered.

BEFORE THE SHOOTING STARTS: CAMP AND GARRISON 
LIFE AND DISEASE

During war, a soldier spent most of his time in an encampment of some sort. At 
the height of empire, Roman soldiers routinely built small forts at the end of each 
day’s march. These were strictly laid out, reflecting the discipline of the Legions. 
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Others were permanent, located at key points within the Empire, or along the 
frontiers, as reconstructions remind the visitors to stretches of Britain’s Hadrian’s 
Wall. Some provided winter quarters, such as Washington’s at Valley Forge, while 
others provided a safe enclosure for invading armies deep in enemy territory. In 
the Western tradition of war, camp life was segregated: the officers or leaders 
lived in much better conditions than did the common soldiers. The differences 
might have been small but did reflect and reinforce the social divisions of the 
wider community. Differences in shelter, food, drink, medicines, personal cleanli-
ness, and sanitation typically marked the followers from the leaders. This held 
true when an army was preparing to march; on the march; waiting for an enemy’s 
attack; recovering from a battle; garrisoning a town, fort, or other stronghold; or 
besieging or undergoing a siege.

Protection from inclement weather tended to be poor; water sources were scarce 
and quickly became foul; food was generally in short supply and of substandard or 
even toxic quality; human waste disposal was an afterthought, or if regulated, the 
rules were disobeyed. Camp life included so-called camp followers who sold their 
sexual services, often exchanging sexually transmitted diseases in the process. 
Boredom mixed with alcohol and gambling and tendencies toward violence. Per-
sonal cleanliness was poor, even by medieval or early modern standards. Fleas and 
lice infested unlaundered clothing that was rarely changed. Flies, fleas, mosquitos, 
rodents, and other disease carriers were common companions, and the diseases 
they spawned were regular visitors. Outbreaks and even epidemics could sweep 
through an army at rest or on the move, reducing its effective force by half or more.

Garrison duty meant a small force occupying a friendly or hostile town or for-
tress. As on the battlefield, flight was no option for the individual. In 1739, tens of 
thousands of Russian troops garrisoned the recently captured Ottoman fortress of 
Ochakov on the Black Sea. When plague infested the site, its commander, Baron 
von Münnich, held firm. After some 30,000 of his men had fallen victim, however, 
he relented and relinquished it to the Turks, moving his remaining force deeper 
into Ukraine. In 1830, the Caspian Sea port city of Astrakhan suffered from the 
presence of cholera. Its friendly Russian garrison suffered heavy casualties as its 
members regularly mixed with the residents. In the end, the city and its garrison 
suffered 3,633 cases (10% of the population) with a case fatality rate of 91%. About 
the same time, Moscow lost 3,102 to cholera, a quarter of whom were on garrison 
duty. Endemic cholera first struck the British East India Company troops on gar-
rison duty in India at Ganjam in the early 1780s. The force of 5,000 took 1,143 
casualties. The British garrison at Madras lost another thousand to the disease. 
During the pandemic years after 1817, British troops stationed in colonial India 
were always subject to the fluid-draining scourge. A report in 1861 noted that of 
each 1,000 British troops in the country, 69 died of intestinal disease each year.

Troops of colonial powers often served in areas where infectious diseases were 
endemic. As European nations took control of ports and forts in tropical Africa 
and South America, garrisoning units often paid a terrible price. The expectation 
was that the French or British troops entering a tropical zone needed a few months 
of exposure to the climate and the diseases in the air to become “seasoned.” The 
movement of ships among tropical ports could also shift disease pathogens to 
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unaccustomed places. In 1778, Senegal in West Africa had long been spared the 
presence of yellow fever. When a British slave ship from Sierra Leone, where yel-
low fever was endemic, dropped anchor at Fort St. Louis off the Senegalese coast, 
the fever cut through the local African as well as British troops and civilians in 
what some consider West Africa’s first yellow fever epidemic. The mortality rate 
was 60% of residents.

WHEN THE MARCHING STARTS

Between campaigns, troops lived in uncomfortable and unhealthy conditions. 
Once on campaign, whether defensive and on home turf or invading enemy terri-
tory, their situations deteriorated. They may have exchanged barracks for field 
tents or the open air. Eating was often a matter of scrounging for the common 
cookpot. While on the move, marching, only an overcoat or cape and cap or hel-
met protected one from the weather. Shoes and boots wore out—Lee’s men 
approached Gettysburg looking for new footwear—and laundering was usually a 
luxury available only to officers. Good commanders knew the value of sound san-
itation, and officers may have tried to impose it, but, like good personal hygiene, it 
was readily ignored in practice. Exhaustion from lack of sleep, and marching, 
mixed with anxiety before battles and trauma following them took their tolls. 
Civilian replacements were forced—impressed—to join up while the army 
marched, units intermingled, and prisoners expanded the ranks, all of which 
added to the rich pathogenic environment within which troops operated. Within 
an army, respiratory and intestinal infections were not just common, but endemic, 
and in premodern times commanders could only hope that more deadly illnesses 
could be kept at bay. Much of the story of twentieth-century military medicine 
involves not battlefield casualties, but the struggle against infectious disease.

The First Gulf War: Prophylaxis

Soldiers hardly march to or into battle any more. They drop from planes, land 
in helicopters, or ride in motorized transport. Men and women in the military may 
find themselves deployed to distant lands, at which they arrive in hours. In 1990–
91, troops from 40 countries made up the Coalition force that confronted the Iraqi 
dictator Saddam Hussein. More than 500,000 gathered in Saudi Arabia and other 
nearby countries in advance of the “shock and awe” campaign that occurred. Most 
of the personnel were from the United States, Britain, and Canada, and their plan-
ners tried to provide for all contingencies, including biological warfare and natu-
ral infectious disease outbreaks. They had been or were then vaccinated against 
childhood diseases—diphtheria, polio, measles—whose natural appearances in 
Western countries had all but disappeared (making natural immunity unlikely). 
They received shots for the most recently identified strains of influenza, and for 
hepatitis A and yellow fever. Frontline troops also received vaccinations for plague 
and anthrax, as well as doses of ciprofloxacin to combat anthrax if they encoun-
tered it. Camp diseases were avoided by careful planning for food and water 
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quality and effective sanitation. Careful oversight eliminated tainted food or 
water, kept sanitary facilities functioning properly, and parasites at a minimum. 
Plenty of insecticide and insect repellent had been stockpiled and were applied. 
Medical staff monitored personnel carefully for unusual conditions, and an infec-
tious disease laboratory was provided at each site. Preparations for the assault 
lasted about six months, from July 1990 to January 1991. U.S. troops and support 
personnel, medical officers reported, suffered only 32 cases of leishmaniasis, 
caused by protozoa carried by sand flies; 7 cases of malaria; and 1 of West Nile 
fever. Even so, fully 60% complained of minor illnesses, the most often reported 
being diarrhea and the common cold.

Snapshots from History

An outbreak of disease or epidemic among an enemy’s troops has provided 
military commanders with a natural advantage no less useful than good weather 
or terrain. The rise of Islam in the seventh century CE coincided with the Plague 
of Justinian, or First Plague Pandemic. The Muslim armies that thundered across 
the Middle East, half of North Africa, and the Sassanian Persian Empire defeated 
armies of Byzantium and Persia that had been sorely weakened not only by pound-
ing each other but also by repeated bouts of plague. When plague reached Britain 
in 1349 and struck the northern English army, the hostile Scots took advantage 
and attacked near Selkirk. Before the two forces even clashed, some 5,000 Scots 
had fallen out due to plague.

Most famously, during the late fifteenth and sixteenth centuries, the pathogens 
of such diseases as measles and smallpox accompanied the Spanish in the Carib-
bean, Mexico, and Central America and seem to have preceded the English set-
tlers in New England. Millions of Natives died, making military subjugation of 
much of the Western Hemisphere much easier than it might have been. The Aztec 
capital city was Tenochtitlán, praised by the European invaders for its size and 
sophistication. It was reduced to half of its population by smallpox and flight dur-
ing the summer of 1521, as the force of conquistador Hernán Cortéz and his Native 
allies laid siege. The victory of the immune Spanish opened the door to their con-
quest of Mexico. Imported disease also killed the leadership of the Incan Empire 
in Peru, which led to political and social turmoil. This enabled conquistador Fran-
cisco Pizarro to invade and conquer in 1532. Sometimes the attraction of a weak-
ened enemy is misleading. After reports of an outbreak of yellow fever in 1706, a 
small fleet of Spanish and French ships sailed on the English port of Charleston, 
South Carolina. While the town had been stricken, the local militia had left and 
inadvertently avoided the disease-carrying mosquitos. They reassembled in time 
to challenge and drive off the attackers.

Before the twentieth century, military commanders could do little to prepare 
their warriors or soldiers for an onslaught of infectious disease. Legend has it that 
as the invading horde of Attila the Hun approached the almost defenseless city of 
Rome in 452, the city’s Christian bishop, Leo, rode out to meet the man known as 
the Scourge of God. After a brief but unrecorded conversation, the barbarian war-
lord turned his force around and headed back north. Was the Christian leader that 
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convincing or charismatic? Did Attila learn that the Roman army that had beaten 
him the previous year was on its way? Or was Attila’s army suffering terrible 
losses from the locally endemic malaria, to which his men were unaccustomed? 
In 1722, the Russian army of Czar Peter the Great, was engaged in the Caucasus 
region against the forces of Safavid Persia. A large portion of the army’s supply of 
rye bread became tainted by the toxic ergot fungus, and some 20,000 of his  
men were sickened by eating the poisoned bread. In September 1861, during the 
American Civil War, the Confederate army in western Virginia was stopped dead 
in its tracks by a whirlwind of dysentery, measles, pneumonia, and typhoid fever. 
General Robert E. Lee wrote to his wife that one could form an army from those 
laid low by disease. Many of his soldiers were new recruits who had mustered 
only a short time before and were now suffering from the same illnesses as train-
ees in camps.

Napoleon’s Woes

The two decades of Napoleonic wars saw European troops struggle on battle-
fields from Russia to the Caribbean. British and French forces clashed in the West 
Indies, but disease, especially yellow fever, did most of the killing. Haiti was one 
such battleground, to which yellow fever had recently been brought from Marti-
nique. Between 1794 and 1797, some 20,000 British and colonial troops served 
here, and over 60% fell ill of the infectious disease. Of these 12,000 men, 3,500 
died. The disease-carrying mosquitos thrived in waterlogged areas, such as the 
staging areas around Port-au-Prince. Most casualties were infected and died early 
in the campaign. The British commander decided to abandon the effort in 1797 
and evacuated his troops. In spring of 1802, Napoleon sent 25,000 men to the 
island to put down the slave revolution led by François Dominique Toussaint 
L’Ouverture with British support. From May to September 1802, a daily average 
of a hundred French soldiers, sailors, and support personnel died of malaria and 
yellow fever. Again, newly arrived, or “unseasoned” troops, were most vulnerable. 
By mid-1803, another 25,000 troops arrived, but soon survivors were evacuated as 
the French abandoned the island to the revolutionaries. In the end, an estimated 
40,000, or 80%, of the recently arrived French force succumbed to the deadly trop-
ical diseases. From 1791 to 1803, French naval and military forces arriving in Haiti 
totaled 59,000; of these, 49,000 (83%) died, most from yellow fever.

In Europe, typhus dogged both the French armies and those of their enemies 
throughout Napoleon’s campaigns. In 1798, Napoleon ventured to wrest British-
controlled Egypt for France but was defeated at the Battle of the Pyramids near 
Cairo. Here, bubonic plague was endemic, but an epidemic broke out among his 
men in December. Napoleon was, as always, a stickler for camp sanitation, per-
sonal hygiene, and medical attention for the ill, ordering his doctors and sur-
geons to provide the best care possible. As word of the plague spread among the 
troops, morale plummeted. The general went so far as to hug victims ostenta-
tiously to prove that the disease was not contagious and the sick were not pari-
ahs. Forced by British blockade to march east and north through Turkish territory 
to a friendly port, the French took the plague with them. During the siege of 
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Acre (Acco), French losses to disease numbered 600 per day. Unsuccessful, the 
ragged army returned to Cairo, where it continued to lose 30–40 men per day. 
French generals surrendered what was left to the British after Napoleon escaped 
to France.

As in the Caribbean, Napoleon’s enemies also suffered from environmental 
conditions in Europe. In July 1809, a British army of 40,000 was ferried to  
the mouth of the Scheldt River in an attempt to seize the important port city of 
Antwerp. The British plan seemed to work, but Napoleon’s defenses proved invin-
cible. By late August, the British advance had stagnated in the marshy, mosquito-
infested lowlands around Walcheren. Medical theory from the time of Hippocrates 
had taught that such environs were naturally dangerous and given to producing 
disease-causing miasmas. Indeed, in late August an epidemic of “Walcheren 
fever” broke out among the British. Historians identify it as a mixture of dysen-
tery, malaria, typhoid fever, and typhus. Despite mounting casualties, the force 
remained in place until the late winter, when survivors were evacuated. After 
eight months, 16,000 men had fallen ill, and 3,900 soldiers along with 60 officers 
died of the fever. By comparison, the brief clashes with the defenders killed only 
about 100 British. British troops also fought in Spain and Portugal during the Pen-
insular Campaign, and of course at Waterloo in 1815. During all of its quarter 
century of engagement with the French, the British army and navy lost some 
240,000 men. Around 30,000 died in battle, and 210,000 died of disease.

But the bloodletting was not to end yet. In early 1813, Napoleon had left his 
forsaken army in Russia as he raced to Paris to create another. Within months, he 
had half-million more men in uniform and on the march to Central Europe. Dur-
ing the ten-month campaign, the French lost 105,000 in battle, including the crush-
ing defeat at Leipzig in October (38,000 French casualties), but 219,000 more to 
infectious disease, predominantly typhus.

Early American Wars

America’s colonial wars engaged English-American colonial fighters, British 
and French professional soldiers, and Native Americans. The two major conflicts 
were the French and Indian War (1756–1763), pitting the British and colonials 
against the French and their Native allies, and the Revolutionary War (1775–1783) 
that saw the colonials create the United States by driving out the British. During 
the French and Indian War, the British and their American cousins were on the 
same side, but marched, camped, and fought separately. Most of the British had 
come from Britain and had had smallpox and other “childhood diseases” as chil-
dren, making them immune. Many colonials were born and raised in America, 
often on the frontier, and lacked childhood exposure and immunity. The British 
tended to emphasize discipline and order, including personal hygiene and camp 
sanitation; the Americans cared little for discipline or order on campaign, content 
with no latrines, unprotected water sources, and unwashed bodies and clothing. 
Typhus appears first in the records in New York colony during the war, and no 
doubt dogged the colonial troops. Filth and disorganized colonial camps led to 
dysentery. Smallpox moved inland with both French and British troops, infecting 
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colonials and Natives alike. Most Natives associated the disease with their French 
allies, however, making ultimate British victory more palatable.

Smallpox remained a scourge of both American civilians and soldiers during the 
Revolutionary War. American General Washington had served in the previous war 
and learned much from the British. He kept unvaccinated and nonimmune recruits 
apart from urban and inoculated soldiers. Inoculation meant that the patient was 
sick and infectious for a period of up to four weeks, so inoculating active troops was 
hardly feasible. Nonetheless, he did so during periods of inaction. He also refused to 
attack Boston in 1775, a time when the city was held by the British but suffering an 
epidemic of smallpox. Washington also insisted on camp and personal cleanliness, 
even hiring women to launder troops’ clothing periodically and forcing men to 
shave regularly. Typhus was a real problem, however, especially in overcrowded 
military hospitals. At Bethlehem, Pennsylvania, a hospital with room for 400 found 
themselves with 700 diseased and wounded. Over 500 patients died. Dysentery, too, 
was a major problem, breaking out in epidemics in Boston in 1775 and in 1777 in 
New Jersey and Pennsylvania. In the end, it appears that among American soldiers, 
90% of those who died did so of disease, with only 10% killed in action. For all of 
their advantages, among the British, 84% of those who died did so from disease.

America’s war with Mexico lasted from 1846 to 1848. Military actions took 
place in New Mexico, California, and the Texas border, but the major campaign 
was General Winfield Scott’s invasion of Mexico that resulted in the surrender of 
Mexico City to the U.S. Army. During that march, a sixth of Scott’s army came 
down with dysentery and its resulting diarrhea. Troops had been vaccinated 
against smallpox, but the force had too little quinine to counteract the malaria that 
struck. Many of the young men who served were vulnerable to childhood dis-
eases, and many came down with diphtheria, measles, mumps, chickenpox, and 
whooping cough. During the war’s battles, 1,733 U.S. servicemen died. Estimates 
are that for each of these, seven men died of disease.

During the American Civil War (1861–1865), over 600,000 soldiers and sailors 
lost their lives. For each soldier who was killed in action, two died of disease. One 
explanation for the much lower ratio is that the murderous weaponry took so many 
more lives in this war than in previous ones. Diseased patients were also given 
much better care and were thus more likely to survive. Union records list enteric 
and respiratory diseases and malaria as the major killers. Dysentery and the result-
ing dehydration killed 45,000, typhoid fever 30,000, pneumonia 20,000, and mea-
sles 4,300. All told, some 225,000 Union soldiers died of disease, while an 
estimated 164,000 Confederates did. In addition, countless men became ill from 
an infectious disease and recovered or left the fight. In the case of malaria, on 
average every 1,000 Union troops generated 2,698 reported cases of the disease, 
for a total of 1,300,000 reported cases and 10,000 deaths. Sick soldiers were use-
less to generals, and more than one campaign was thwarted or slowed by long sick 
lists. For example, in July 1862, during the early stage of the Union advance on 
Vicksburg, a city on the Mississippi River, as many as 50% of General Grant’s 
Federal soldiers and sailors were sick at one time. Southern American heat, 
swampy terrain, and high insect counts no doubt played a role. Depleted man-
power delayed the campaign, and the city was not taken until a year later.
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Sieges

When an advancing army ran up against a walled and fortified enemy settle-
ment, whether a city, castle, or fortress, the invading commander had to decide 
whether to stop and eliminate the obstacle and its defenders or bypass it and move 
on. Stopping and laying siege could be costly in time, resources, and casualties, 
but the delay could be worth the cost. This was especially true when the fortified 
place was itself the goal of the attackers, as at Walcheren. Sieges are among the 
earliest recorded military actions, from the biblical story of Joshua fighting the 
Battle of Jericho to ninth-century BCE carvings of Assyrians attacking a city with 
archers and a battering ram. As late as World War II, the lengthy, devastating, and 
unsuccessful sieges of the Soviet cities of Stalingrad (Volgograd) and Leningrad 
(St. Petersburg) by the Nazis were reminders of the costs paid by both besiegers 
and besieged. Stalingrad lasted five months and cost the Germans and their allies 
between 650,000 and 850,000 casualties and captives and the Soviets 1,129,619 
dead and wounded soldiers and civilians. Leningrad lasted 29 months. It cost the 
Germans and allies 580,000 casualties and the Soviets a staggering 3,436,066 
casualties, including over a million civilians.

Inside the walls or the defensive perimeter, defenders and civilians alike were 
usually trapped, with exits effectively blocked. Populations inside were often swelled 
by defenders as well as refugees from the surrounding area. Food, water, and medi-
cal supplies were stretched but not replenished; anxiety, stress, and fear reduced 
morale; and the besiegers did all they could to make life inside uncomfortable  

At Harewood Hospital in Washington, DC, during the Civil War, many more Federal 
troops were treated for infectious diseases than for battle wounds. Victims of both 
died in large numbers due to the lack of understanding of antiseptic and even basic 
hygienic practices. (Library of Congress)
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and dangerous. Very often, diseases broke out as civic or military order disinte-
grated. The usual culprits of overcrowding, poor sanitation, hunger, minimal per-
sonal hygiene, and tainted food and water reduced people’s resistance to the 
inevitable infectious pathogens. Around the walls or perimeter, the besiegers’ condi-
tions may have been nearly as bad, but the commanders at least had the option of 
lifting the siege and moving on. Over weeks or months of occupying the same 
ground, human waste accumulated, ground water was contaminated, food supplies 
may have dwindled as relieving forces cut off supplies, and patience ran short at the 
lack of progress and captured loot (for which soldiers often lived and fought). Dur-
ing winter months, attackers often had little more than tents for protection against 
the cold, and crowding in the camps may have been as bad as for the defenders. The 
thousands of troops surrounding an objective were often subjected to the same dis-
eases that affected those inside.

When Spanish Christians laid siege in 1490–1491 to Muslim Granada in south-
ern Spain, perhaps the earliest recorded epidemic of typhus struck the besiegers. 
Some of the Spanish had been fighting alongside Venetian troops against the Turks 
in Cyprus and were said to have brought the new disease with them to Granada. 
Boabdil and his defenders eventually surrendered, but of the 20,000 Spanish casu-
alties, only 3,000 were from battle. The epidemic also held up Spanish victory by 
crippling so many that it was delayed by nearly a year. Typhus struck again in 1528 
during the French siege of the Spanish-controlled city of Naples. Defenders had 
been reduced by plague as well as typhus, and desertion was common, so that only 
11,000 poorly motivated troops remained. The surrounding French army of 28,000 
awaited Spanish surrender. In July, however, typhus and other diseases, including 
plague, began to whittle away at the French force. The French had cut off a major 
aqueduct that brought fresh water to the city, but it poured into the ground around 
the city. The now marshy land provided the perfect environment for mosquitos and 
malaria. Several French commanders died of disease. Between typhus, plague, 
malaria, and desertion, the French army was reduced to only a few thousand. The 
Spanish chased this pitiful force north and out of Italy. Fortunes were reversed in 
1552, when the same Spanish king, Charles I (Holy Roman Emperor Charles V), 
besieged the French fortress city of Metz. Seventy-five thousand German, Spanish, 
and Italian troops marched west and surrounded the border city in October, an 
unusually late time to open a siege. Shortly thereafter, typhus, dysentery, and other 
diseases began reducing his forces, and soon, 10,000 had been stricken. By Janu-
ary, Charles decided to retreat and abandon his dream of victory over the French. 
Within a few months, the 55-year-old emperor retired, handing the crown to his 
brother, Ferdinand. On Ferdinand’s part, in 1541, he lost the Hungarian city of 
Buda to an advancing Muslim Ottoman Turkish army under the sultan Suleiman 
the Magnificent. The following year Ferdinand cobbled together a Christian army 
to besiege neighboring Pest. As reported decades later, conditions on the march 
were horrible, and the army was beset by exhaustion, hunger and contaminated 
food, filth, heat, and disease. Dysentery and other enteric (intestinal) fevers took 
their tolls, but typhus seems to have dominated. The army disintegrated before 
even reaching the city on the Danube. As a result, Suleiman’s forces dominated the 
Hungarian Plain, and Turks held Buda and Pest for a century and a half.
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By the nineteenth century, the Ottomans were on the defensive and fought the 
Russian Empire in the Crimean War (1854–1856). The French and British sent sep-
arate armies to aid the Turks, and this 50,000-strong force surrounded the 35,000-
man Russian garrison in the port and fortress city of Sevastopol on the Black Sea. 
The siege lasted about a year, from fall 1854 to fall 1855, the city eventually fell, 
and the Russians lost the Crimean War and direct access to the Mediterranean Sea. 
The British siege camp was quickly stricken by a combination of cholera, dysen-
tery, typhus, and typhoid fever. War correspondents sent horrifying images and 
descriptions back to London, and reformers demanded action. Most famously, 
nurse Florence Nightingale organized a sanitation and hygiene campaign in these 
camps, and cases quickly fell off. Regular laundering of clothing helped reduce the 
typhus-carrying lice, though no one realized it at the time. The French in their own 
camps did not contract typhus until late in the siege and quickly suffered 17,000 
deaths. During the same period, British losses from the disease were only 62. Of 
course, troops remained contaminated with the diseases and spread them as they 
returned home to Turkey, France, Britain, and Russia. Perhaps because of their 
recent bout, the French quarantined returning troops near the port of Toulon on the 
Isles d’Hyere. Returning Britons, however, reentered Britain directly, which 
sparked scattered outbreaks of all of the diseases they carried, especially typhus.

World War I

Despite the medical advances of the previous half century, historians estimate 
that disease accounted for nearly a third of all military deaths during World War I 
(1914–1918). While many of these deaths may have been due to the infections of 
battle wounds or injuries due to accidents, the majority were due to infectious 
diseases. While typhus made little impact on the Western Front in France and 
Belgium, it was rampant among the Russians and their Austro-Hungarian and 
German opponents in the east. Venereal, or sexually transmitted, diseases were a 
scourge of all armies made up of young men. Among the British ranks, 174 per 
1,000 contracted syphilis, gonorrhea, or chlamydia. Among the French, 42 did, 
and the perhaps better disciplined Germans had only 25.5 cases per 1,000. Among 
U.S. servicemen both at home and in Europe, 34 per 1,000 contracted a disease, 
for a total of 415,000 cases. One hundred thousand Americans were discharged 
from the military due to having a serious enough case.

Where environmental conditions were favorable, malaria also took its toll. 
America entered the war later than any other major participant, in the spring of 
1917. Troops arrived in France slowly, fighting for the first time in July. The Amer-
ican Expeditionary Force (AEF) was assembled deliberately, with recruits 
screened for some diseases, such as tuberculosis (TB). By the war’s end, some 4.7 
million men and women served in the army and Marines. In both American camps 
and the European theater, American troops suffered from disease, some of them 
typically childhood diseases. There were 95,000 cases of measles producing 3,000 
deaths, while mumps was commonly reported, with around 82,000 cases and 43 
deaths. The 4,700 cases of diphtheria resulted in 62 deaths, and 1,965 fell ill of 
meningococcal meningitis and 911 died. Despite screening, 4,200 cases of TB 
developed from which 433 died, while typhoid fever struck 1,200, killing 155.
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When U.S. troops invaded Cuba during the Spanish–American War of 1898, 
they faced endemic mosquito-borne yellow fever. Experimentation on site revealed 
that mosquitos were indeed the culprits, and aggressive action against the standing 
water breeding grounds effectively ended the threat. The Plasmodium protozoon 
that causes malaria, identified in 1880 by Alfonse Laveran, is also mosquito-borne, 
as proven by Ronald Ross in 1897. Effective actions against the Anopheles mosqui-
tos could parallel those used in Cuba against Aedes aegypti and later in Panama 
before construction of the Canal. Survivors of malaria gain immunity that lasts as 
long as they are endemically exposed to the Plasmodium, but that is lost once they 
leave the affected area or the breeding grounds are eliminated. During World War I, 
the AEF worked with the help of Ross and Colonel William Gorgas, who had 
defeated the Cuban and Panamanian mosquitos. Their tool was very aggressive 
action, dubbed “sanitary Bolshevism,” against breeding grounds in stateside and 
European camps. Personnel were provided mosquito netting and insect repellents 
and quinine as both a prophylaxis and therapy. In 1917, the AEF reported only 5,000 
cases of malaria. By spring 1918, 420,000 Americans had landed in France, and by 
war’s end in November, 1,200,000 AEF personnel had gone “over there.” Malaria 
struck American servicemen and women at an annual case rate of 7.5 per 1,000.

The militaries of neither other allied nations nor the Central Powers had had the 
American experience of mosquito control, and their armies fared far worse. A 
largely forgotten front was that along the northern border of Greece with Bulgaria 
and Albania, the so-called Macedonia Campaign. Turks and Bulgarians fought an 
Allied army of British and French troops, largely from tropical colonies, Italians, 
Serbs, Russians, and Greeks. For nearly three years the front was essentially stag-
nant, as both sides were hit heavily by malaria. Tropical troops might have had 
immunity due to their previous exposure at home, but with time away they had 
lost it. Among the French, 80% of their 120,000 personnel became ill enough with 
malaria to be hospitalized. The British, whose reports are more complete, reported 
an average force of 124,000 soldiers, and annual hospital admissions for malaria 
of 162,512 (some reported more than once). A total of 3,744 British died of disease, 
but 481,262 were reported as having fallen ill to various diseases, and 116,190 
were serious enough to be evacuated for non-battle-related causes, 34,726 to the 
United Kingdom. Battle casualties numbered 23,762.

Without a doubt, the single disease most associated with World War I was the 
so-called Spanish Flu, a pandemic of H1N1 influenza. It struck Europe and Amer-
ica midway through 1918 and played some role in bringing the war to an end. 
Among the earliest reports of the virulent disease were those from U.S. military 
facilities in America. Ultimately, the flu killed some 45,000 American service 
personnel, including 30,000 who never left the country. This is included in the 
wartime death toll for the United States of 110,000. As described later, this catas-
trophe was aided by the ending of hostilities, which returned infected troops to 
every corner of the earth.

WAR, DISEASE, AND THE NONCOMBATANT

Today, well organized and disciplined military personnel deployed to foreign 
countries can be effectively isolated from the surrounding population. Armies 
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police their people against harming, exploiting, or plundering locals, and needed 
supplies are delivered from the home country, not foraged locally. The experience 
of U.S. personnel in Saudi Arabia is a case in point. Of course, in many contempo-
rary military theaters one or both sides either ignore or do not have the luxury of 
such arrangements. Today, civilian populations in many parts of the world are no 
less vulnerable to violence and disease due to war or organized armed violence 
than medieval peasants or early modern townspeople. In fact, for most of human 
history, war was as much about rape and pillage of the enemy’s populace as it was 
defeating their soldiers in battle. Along with the intentional upheaval came the 
unintentional spreading of infectious disease.

Even the best behaved and courteous troops usually carried some diseases and 
acted in ways that transmitted these to noncombatants. Troops who had sex with 
civilians, whether forced or consensual, might well exchange typhus for syphilis 
or gonorrhea, or influenza for measles. But even less intimate impositions, such as 
stealing food, clothing, or farm animals, or taking shelter with families, could 
spread disease or adversely affect people’s ability to maintain their health. In hos-
tile zones, soldiers purposely brutalized the population, leaving them without food 
or shelter, and even contaminating water supplies. The Russian army retreating 
before Napoleon in 1812 destroyed anything useful to the French—or their own 
people—as they proceeded. During the American Civil War, U.S. General Sher-
man oversaw the infamous march through Georgia to the sea, during which his 
army repeated the tactic. Troops who retreated into fortified towns or cities, gar-
risons of those places, or enemy forces who occupied them made many, even 
friendly, social and economic impositions on locals, easily transmitting infectious 
pathogens as they did so. These populations often swelled with refugees seeking 
safety behind defensive walls.

Seventeenth-Century Patterns

As armies moved across the landscape, they carried the seeds of disease with 
them, infecting soldiers and civilians, allies and enemies alike. Plague was carried 
to and from Milan and across northern Italy in 1629–1631 by German and French 
troops during the War of Mantuan Succession, a sideshow of the Thirty Years War 
(1618–1648). Typhus broke out across central England in 1643, during the English 
Civil War, as both Royalist and Parliamentarian armies suffered epidemics and 
spread the disease among the population as they marched. In April, at Reading, 
near the Royalist center of Oxford, it seems that civilians who escaped the besieged 
town to Parliamentarian lines brought with them typhus, which was raging in 
Royalist Reading. The attackers forced the city to surrender after two weeks, but 
not before they had lost at least 10% of their nearly 20,000 troops. The victors then 
headed south into Devon, where they occupied the town of Tiverton. As local 
burial records indicate, the death rate of Tiverton’s civilians rose by 1,000%. Most 
of these deaths are assumed to have been from infectious disease.

Modern historians have estimated that across the 30 years of war on the conti-
nent, what is today Germany suffered the greatest human losses, perhaps 10% of 
its population. And an estimated 90% of these were due to diseases, especially 
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plague and typhus. In the years before 1618, the German lands were host to these 
diseases as well as endemic smallpox, typhoid, and measles. For example, Augs-
burg in Bavaria, on a major trade route, was stricken by plague 17 times between 
1518 and 1618. In 1634–1635, Augsburg was unwilling host to a garrison of Swed-
ish troops and was besieged by an Imperial army. The stubborn commander 
refused surrender, and the siege was prolonged. By the time of its surrender, 
Augsburg’s civilian population had fallen from around 70,000 to a mere 16,000, a 
drop due in large part to diseases including plague and typhus. Augsburg again 
suffered from war and its diseases in 1702–1704, during the War of the Spanish 
Succession. Epidemic typhus first struck when friendly Bavarian and French sol-
diers occupied the city, and again after being captured by a force of disease-ridden 
English and Austrian troops. Civilian burial records here show a rise in deaths 
triple the norm during the turmoil, and a rapid return to normal in 1705. In Decem-
ber 1757, during the Seven Years War (1756–1763), the Austrian city of Breslau in 
Silesia was occupied by an Austrian and French garrison of 17,000 men deter-
mined to hold this key to Austrian retention of Silesia. Frederick II’s Prussian 
army targeted and besieged the city after isolating it from any possible relief. 
Prussian pressure was steady and effective, and after only two weeks, the Aus-
trian commander surrendered. During that time, his defending force had lost 
9,000 men to disease, and as many civilians died, mostly from disease.

Napoleonic Collateral Damage

A good example of an army’s disease becoming a scourge of the civilian popu-
lation occurred in Italy in 1796 and 1799. Louse-borne typhus was a constant com-
panion of the era’s armies, and when Napoleon’s army invaded northern Italy to 
fight the Austrians, they brought the lice, who brought the disease. The epidemic 
form of the disease broke out first in the city of Mantua, then raged among the two 
armies, and eventually spread through the peninsula’s residents all the way to Sic-
ily. In 1799, a French army suffered defeat in Piedmont against a combined force 
of Austrians and Russians. As the French retreated westward, typhus broke out, 
dropping nearly a third of the army. As often happened, troops spread the disease 
among civilians and civilians among themselves. Genoa lost nearly 14,000 resi-
dents in the wake of the French retreat. After victory over the Austrians and Rus-
sians at the Battle of Austerlitz in December 1805, Napoleon housed his 48,000 
wounded French and allied troops in the town of Brünn (Czech Brno). They occu-
pied any covered space, and overcrowding was terrible. Epidemic typhus quickly 
broke out, killing a quarter of the wounded troops and over 10,000 civilians. The 
longest siege during Napoleon’s Spanish campaigns (the Peninsular War) began in 
February 1810. A French army laid siege to the important and well-fortified port 
city of Cadiz. The city was overrun by refugees from the local violence and 
defended by a garrison of 26,000 Spanish soldiers. By summer, the population and 
garrison were suffering from typhus and other diseases, especially mosquito-
borne yellow fever. The latter had probably been either endemic in the city or 
recently imported by ships returning from the Caribbean. Thousands fell ill, and 
2,788 died of disease.
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Advancing and retreating armies swept across Central Europe several times, 
leaving the wounded and diseased to die and to infect others, including crowds of 
civilians. Between the end of the French retreat from Russia in spring 1813 and 
Napoleon’s surrender in April 1814, perhaps between 200,000 and 300,000 German 
civilians died of violence and disease. The Kingdom of Bavaria avoided the retreat-
ing French and refugees in spring of 1813, but by October, the victims of Napo-
leon’s next unsuccessful offensive—and disease—were left behind in any available 
space as his army retreated. Bavarian authorities recorded that 18,427 civilians con-
tracted typhus from the abandoned French; 3,048 of these reportedly died.

The Russian Civil War and World War II

After the Russian Revolution in 1917 and the Bolsheviks’ withdrawal of Russia 
from World War I, Russia underwent a terrible civil war between the Bolshevik 
revolutionaries and the old Imperial government. For five years, the two sides fought 
for control of the government, and in the end between 7,000,000 and 12,000,000 
died. Most of these deaths were of civilians, brutalized by one side or the other. 
Diseases, especially typhus, reduced the size of the armies and struck civilian popu-
lations through which they moved. Over 20,000,000 civilians are estimated to have 
fallen ill of typhus, and of these 3,000,000 are thought to have died of the disease.

During World War II, soldiers of both sides were likely to have been vaccinated 
against typhus with the formula developed in the early 1930s. Civilian popula-
tions, however, especially in occupied countries, would have been far less likely to 
have been immunized. The British controlled Egypt and initiated the migration of 
thousands of natives from areas where typhus was endemic to the major cities of 
Alexandria and Cairo. Here, incidence rates rose rapidly, and by war’s end, the 
British found a rise in typhus cases of 110,000 and 20,000 additional deaths above 
the norm. After the Nazis invaded France in the spring of 1940, many French and 
others fled the country for the French colonies in North Africa, especially Algeria 
and Morocco. Shortages of personal hygienic products such as soap, as well as 
insecticides made it difficult to stave off typhus. A larger percentage of North 
African Berbers and Arabs came down with cases of the disease, but death rates 
among European residents were higher. In 1942, Moroccan authorities recorded 
25,000 typhus deaths and promptly received support for a vaccination campaign. 
The case load fell to 4,000 in 1943, but rose again in early 1945. Recently devel-
oped DDT insecticide helped battle infected insects and reduce cases to 126 in 
1946. Between early 1942 and mid-1944, somewhere between 50,000 and 250,000 
Algerian civilians and refugees came down with typhus and 12,840 died. In 
Morocco, between early 1942 and 1945, typhus infected 40,200 and 8,040 died.

The Late Twentieth Century and Refugees

The First Gulf War, or Persian Gulf War, lasted from August 1990 to late Feb-
ruary 1991. Saddam Hussein’s Iraqi army invaded and occupied Kuwait, and a 
coalition army that eventually numbered 956,000 personnel led by the United 
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States pushed them back out. The campaign against the Iraqis had profound effects 
on the civilian population, though Coalition troops were not to enter Iraq itself. 
Before the Coalition offensive in November, an embargo blocked medical sup-
plies, and interruption of electricity prevented refrigeration of medicines and 
blood screenings. During the fighting, defenders used hospitals as defensive posi-
tions, resulting in damage or destruction, and hundreds of smaller clinics closed. 
Medical personnel were killed or scattered, and safe water supplies were inter-
rupted. Infectious diseases flourished in these conditions. Routine vaccinations 
halted. Over a thousand cases of cholera, which had been nearly eliminated, broke 
out; anti-malarial spraying operations ceased and the incidence rates rapidly rose. 
Polio incidence increased from 10 cases in 1989, to 189 in 1991, and to 120 in 
1992. An epidemic of measles erupted, with some 20,000 cases reported. Coali-
tion planners sought to limit what they called “collateral damage,” including civil-
ian deaths; more than 1,000 Kuwaiti and 3,700 Iraqi civilians died from bombing 
and ground actions. The Coalition having depleted vital medical supplies destroyed 
92% of Iraq’s power-producing capacity and much of its health care infrastruc-
ture; the United Nations subsequently spent $US billions in rebuilding and 
replenishment.

Refugees escape from zones of violence in hope of finding peace and aid while 
they await an unpredictable future. The 1990s was a particularly brutal decade. 
The Gulf War produced 750,000 refugees, most to Jordan, while 1,100,000 Iraqis 
fled to Iran. In 1991–1992, 320,000 Somalis trekked to Kenya, while the Bosnian 
War (1991–1994) produced 1,262,000 Balkan refugees. Internal violence and insta-
bility produced and estimated 4,000,000 refugees each in South Africa and the 
Sudan; Angola had 2,000,000, and Afghanistan a million. What many have found 
and continue to find, especially in violence-plagued regions of the world, are ter-
ribly overcrowded camps run by national or international bureaus or agencies. 
Thousands may arrive from many different locations, introducing people to new 
disease environments. Where the density is greatest, even the most charitable 
efforts can only fail to produce safety and a healthy environment. Supplies and 
safety or food are often inadequate, water tainted and in short supply, shelters min-
imal, medical supplies and personnel overstretched, and sanitation and basic 
hygiene lacking. Violence can be common, especially sexual violence and the 
forced exchange of sexually transmitted diseases. Transmission of many infectious 
diseases, by food, water, vectors, or human proximity, is common, as is the lack of 
on-site supplies for vaccinations or therapy. Respiratory and intestinal complaints 
are the most common, including influenza, pneumonia, cholera, and dysentery.

BIOLOGICAL WARFARE

Biological, or germ, warfare is the deliberate use of infectious disease patho-
gens as both a weapon and a tactic in the pursuit of military victory. Bioterrorism 
is a related weapon and tactic, but the ends are less military than political or social. 
Prior to the triumph of germ theory and consequent scientific discoveries, the use 
of microorganisms in war was limited by human ignorance and technology. As an 
example, history records the flinging of plague corpses by Mongol warriors into 
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the Black Sea port city of Kaffa in 1346, in an attempt to spread the disease among 
the residents and weaken the city’s defenses.

By the later eighteenth century, smallpox was endemic in Europe, but known to 
spread among Natives and Colonials in North America. Having been exposed to 
the disease back home, British troops in North America were generally immune. 
In 1763, at the end of the Seven Years War (1756–1783), British commander Gen-
eral Jeffrey Amherst was stationed on the frontier at Fort Pitt. Having beaten the 
French, he had now to deal with the Natives, who expected gifts from their new 
allies. It is clear that smallpox had broken out at the fort among colonial troops, 
who had not been “seasoned” with the disease in Europe as children. It is also 
clear from a subordinate’s letter that some blankets from the infirmary had been 
given to visiting Natives. What seems clear from other evidence is that Amherst 
expected the contaminated material to introduce the pox among the Natives, for 
whom he had only contempt, and that he ordered the “gift” and expected the out-
break that in fact followed. During the Revolutionary War (1775–1783), immune 
British and Hessian troops faced nonimmune Americans, and some historians 
believe that the British intentionally used smallpox carriers to infect them. At 
Quebec and Boston in 1775–1776, civilian carriers may have been purposely sent 
among the immunologically “naïve” American troops, and infected slaves may 
have been returned to their equally naïve southern masters to spread the pox.

By World War I, many of the secrets of infectious disease pathogens had been 
laid bare. Although chemical warfare, especially the use of various gas mixtures, 
had been used by both sides on the battlefield, germ warfare against humans had 
been avoided. In neutral countries such as Spain and Argentina, however, German 
agents may have successfully infected with anthrax mules and horses bound for 
the Allied battle lines. After the war, the international Geneva Protocol of 1925 
banned the use—but not development—of both chemical and biological weapons 
of war. After all, World War I had been the war to end all wars.

In the years leading up to and during World War II, many of the engaged nations 
experimented with and developed biological warfare agents. Hitler’s Nazi Ger-
many avoided biological warfare development and weapon use at the Führer’s 
insistence. Perhaps his having been gassed during World War I provided that 
shred of decency. The single instance of the Nazis turning a disease against an 
enemy occurred in Italy in the fall of 1943. The German forces defending against 
the Allies who had landed at Anzio beach responded by reversing the pumps that 
kept the local terrain from becoming a swamp. As they expected, malarial mos-
quitos quickly bred and spread the disease. The Allied soldiers took effective 
medication, but an epidemic broke out among the Italian residents.

Japan (not a signatory to the 1925 Protocol) alone delivered biological weapons 
against its enemies. Racist microbiologist Dr. Shiro Ishii developed the program, 
first in Tokyo and then in occupied Manchuria. Near Harbin, Unit 731 personnel—
ultimately some 20,000 people—conducted dreadful experiments on military and 
political prisoners with infectious diseases: anthrax, diphtheria, dysentery, hemor-
rhagic fevers, plague, smallpox, typhoid, and yellow fever. An estimated 20,000 
subjects died of this treatment. Delivery systems such as bombs and artillery shells 
were developed. Plague bacilli were sent against the Chinese by dropping infected 
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fleas from planes and releasing infected rats and fleas into Chinese cities. Retreat-
ing Japanese ground units in China contaminated food and water sources with 
cholera, dysentery, and typhoid fever pathogens. By late 1942, 1,700 unsuspecting 
Japanese soldiers who entered areas contaminated with one or more pathogens had 
perished. By war’s end, an estimated half million Chinese soldiers and civilians 
had been slaughtered by Dr. Ishii’s program. He escaped execution as a war crimi-
nal—crimes against humanity—by agreeing to share many of his unit’s “research” 
findings with U.S. authorities. He died peacefully in 1959 at the age of 67.

After the war, only the United States and the USSR continued serious programs 
of germ warfare weapons development, with the United States well out front. Dur-
ing the 1970s and 1980s, however, Soviet technologists made major strides in wea-
ponizing, among others, anthrax, plague, and smallpox. Under President Richard 
Nixon, the United States disavowed the development and use of offensive biologi-
cal weapons and declared it would only develop defensive measures. In 1975, the 
international Biological Weapons Convention completed what the 1925 Protocol 
had begun, banning the development and stockpiling of these as well as their use. 
After the Soviet Union’s disintegration, Russia admitted the USSR’s violations of 
the Convention. South Africa’s minority white government and that of Saddam 
Hussein in Iraq both violated the Convention with development and stockpiling of 
biological weapons. Currently, three biological agents are considered category A, 
or most adaptable: the bacteria that cause plague, anthrax, and tularemia. Viruses 
and their products are considered less useful, but are not ruled out: botulinum 
toxin, several hemorrhagic fever viruses, and even eradicated smallpox, which 
exists in several secured laboratories. In 2008, a limited outbreak of plague in 
Algeria resulted from the efforts of a crew of al-Qaeda operatives to weaponize  
its microbe. Reports claimed that 40 of the crew died of the disease.

WHEN THE SHOOTING STOPS

At Selkirk in 1349, the fighting never started, as plague-stricken Scots faced 
plague-stricken English. Instead, the weakened Highlanders turned north and 
retreated. Inadvertently, they brought with them plague and the deaths of perhaps 
a quarter of Scotland’s population.

During the Thirty Years War (1618–1648), armies invaded Central Europe, 
marched to and from battles, and left their wounded and diseased along the way. 
And, at various times, they marched back home to Spain, France, Denmark, Swe-
den, Hungary, Croatia, the Netherlands, England, and Scotland. Many brought 
with them the various diseases, especially typhus, that had dogged them while in 
Central Europe. A third to a half of Central Europe’s population had been devas-
tated by organized violence and random disease. The effects of disease were wors-
ened by the wanton destruction and pillaging, and flight by civilians in the path of 
armies both friendly and not. Demobilized armies affected much of the rest of 
Europe with outbreaks and epidemics of diseases from influenza to typhus, dysen-
tery to smallpox, and measles to sexually transmitted diseases. Remote villages 
and towns fell prey to pathogens with which residents were unaccustomed, and 
even a single returning son could start an epidemic.
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Napoleon’s Debacle

In the summer of 1812, the French Emperor Napoleon led an international force 
of some 600,000 men into the vastness that was Russia. Diseases plagued the huge 
army from the beginning, with typhus the most common. Although the Russians 
fought a major battle at Borodino, for the most part they retreated in good order as 
the French advanced. As they went, though, they destroyed everything of value to 
the French, a policy known as scorched earth. A reasonable estimate of French 
losses to disease and the hardships of the advance even before Borodino, is 10%, or 
perhaps 60,000 men. At Borodino only about half of Napoleon’s remaining army 
was able to fight. Napoleon’s advanced units reached the goal of Moscow in Sep-
tember, only to find the city emptied of people and supplies. Worse, the Czar had 
ordered the city burned, which forced the French to evacuate and retreat toward 
their starting points. They did this without expected supplies, especially food, and 
through the brutal winter months. Typhus was transmitted by body lice, pneumonia 
passed among the men, and lice-carried trench fever joined with the blistering cold, 
exhaustion, and continuous harassing by brutal Cossack cavalry and pressure from 
unforgiving Russian infantry. The result was to obliterate what was left of Napo-
leon’s Grande Armée. The pursuing Russians alone are believed to have lost about 
60,000 men to disease during the French retreat. Come spring 1813, around 30,000 
typhus-stricken men—the surviving 5% of Napoleon’s original force—approached 
the eastern German border territories. At the northern end, retreating soldiers holed 
up in Danzig (now Gdańsk, Poland), which a Russian force promptly besieged. By 
May, 11,400 French soldiers (including members of the garrison) and 5,592 civil-
ians had died of typhus. To the south, Bavarian authorities wisely kept the diseased 
French remnants at bay by establishing military cordons sanitaires and isolating the 
sick in lazarettos, military hospitals, or pesthouses while quarantining any others.

Refugees and Prisoners of World War I

World War I began in August 1914 when Austro-Hungarian forces invaded Ser-
bia to punish their neighbor for the assassination of their crown prince. A large 
percentage of the Austrian army fell victim to typhus during the invasion, and this 
plus Serbian resistance forced an early withdrawal. Around 60,000 wounded and 
diseased Austrian troops were left behind to the tender mercies of the Serbs. Pris-
oner camps were set up across the countryside, and the prisoners moved through 
the same countryside, taking their typhus and other diseases with them. Countless 
civilians, a third of Serbia’s 350 physicians, and 30,000 Austrian prisoners died of 
disease. Hundreds of thousands of Serbs became refugees who fled their homes as 
the Austrians advanced. The single town of Prizren, usually home to 20,000, was 
flooded with 130,000 refugees.

From Holland to Russia to Italy, millions of Europeans fleeing the war and its 
effects became displaced persons or refugees. Early on, more than 400,000 Bel-
gians streamed into neutral Dutch territories before invading German armies. 
French citizens forced to relocate numbered around 140,000 in late summer 1914, 
and skyrocketed to over 900,000 by mid-1915. As the war drew to an end, a Ger-
man offensive drove even more French to relocate, such that the number rose to 
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1,850,000. When Italy and the Austro-Hungarian Empire went to war, 40,000 Ital-
ians resident in Austria fled south into Italy. When the Austrians defeated the Ital-
ian army at Caporetto in November 1917, 400,000 Italians left their northern Italian 
homes for points south. Wherever the guns fired or threatened to fire, civilians fled.

Currently, millions in war-torn areas of Africa and other regions are similarly 
driven by organized violence, including wars and civil wars. A major difference is 
that in 1914–1918, Europeans often ended up in friendly towns and cities. Many of 
the Belgian refugees landed in England and were dispersed across the island; the 
French government had no plans for relocation, but strove to place the dislocated 
in appropriate areas—and of course where all spoke French. Although temporary 
relocation centers no doubt had problems of overcrowding, supply, and diseases, 
the situation for millions of displaced today can be far different. Even with inter-
national aid and dedicated staff, overcrowding, minimal medical supplies, poor 
sanitation, interpersonal violence, hunger, and of course diseases from cholera to 
HIV-AIDS curse refugee centers created in the shadow of war. In 2017, the United 
Nations High Commissioner for Refugees (UNHCR) reported that in 2016 almost 
64,000,000 people were living as refugees from violence or war, most in Africa 
and the Middle East. Although by no means were all of these people living in sub-
standard conditions, enough were to create an unprecedented humanitarian crisis. 
The single greatest cause of death among refugees? Infectious diseases.

The “Spanish Flu” of 1918–1919

In the spring of 1918, about the time that 10,000 U.S. troops per day were leav-
ing the states for France, a pandemic of H1N1 influenza was beginning to creep 
across the globe. The earliest recorded cases were from Camp Funston in Kansas, 
on March 4, 1918. Among U.S. forces preparing to deploy, case rates reached epi-
demic levels, especially at training camps and points of embarkation on the east 
coast. These facilities reported 327,480 cases in September and October. The flu 
swept through crowded troop facilities in France, among all Allied armies, and 
then within the trenches of the Western Front. German troops, too, contracted the 
disease, and it jumped to the Eastern Front with Russia. After the Treaty of Brest 
Litovsk in March ended Russian participation, soldiers returning home brought the 
flu with them. A German offensive in the spring was crippled as 900,000 men fell 
ill; among the French, 75% of their manpower was affected, and half of the British. 
Passengers and crews leaving ports in flu-stricken Europe carried the disease to 
ports all over the world. With armistice in November, huge crowds gathered to 
celebrate in cities around the world from Lima, Peru, to Nairobi, Kenya, bringing 
the sick and well together and spreading the pathogens. Demobilized service per-
sonnel carrying the infection took it to every major port city. As airplane travel 
was developing, flights from ports such as Boston and Seattle helped trains spread 
the flu to the nation’s interior. The war did not cause the flu, nor did belligerents use 
the disease as any kind of weapon. The fact of the war and its dynamics, however, 
were vital to the devastation of the pandemic. The U.S. Centers for Disease Control 
and Prevention estimates that a third of the world’s population, perhaps half a bil-
lion people came down with the flu, and 10% of these, or some 50,000,000, died.
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Colonialism, Slavery, Racism, and Epidemic 
Disease

Historian Mark Harrison divides the history of Western colonization of much of 
the world into five phases. In the first, people from sixteenth-century Spain and 
Portugal established colonies in the Caribbean, Central and South America, and 
parts of Asia. To the Americas, they began the flow of African slaves, which would 
continue for over four centuries. In phase two, seventeenth-century commercial 
fleets sailed from Holland, England, and France to ports in the Caribbean and 
North America, and the Pacific and Indian Oceans. Phase three was dominated by 
the eighteenth-century colonial rivalries of Britain and France for advantages in 
India and East and Southeast Asia. In the nineteenth century, Europeans and 
Americans turned their attention to the tropics, specifically sub-Saharan Africa 
and the Pacific Islands. The nineteenth century saw the end of the slave trade and 
many forms of slavery but not of the racial attitudes that made enslavement of 
other people possible. This was as true in the United States as anywhere else in the 
world. In a way, this was a part of phase five, in which postcolonial relationships 
had to be worked out between the old mother countries and the young states that 
anti-colonial movements spawned.

CONTACT: INITIAL SHOCKS

One of the earliest large-scale, long-distance, sustained campaigns of discov-
ery, conquest, and exploitation was begun by the voyages of Christopher Colum-
bus on behalf of the Spanish crowns in the 1490s. In 1492 he landed on the island 
of Hispaniola, where his men met the Taino people, a branch of the Arawak of 
South America. Estimates of the size of the Native population at the point of con-
tact differ wildly, though it was perhaps half a million. By 1508 this number was 
reduced to around 60,000, and by 1514 to 26,334. Hispaniola’s Natives were near-
ing extinction by 1520. Many factors contributed to this catastrophe, including 
flight from the island, and overwork in Spanish gold mines, on sugar plantations 
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and in sugar mills, and as day laborers creating and maintaining Spanish settle-
ments. Many of the Taino were reduced to slavery in the encomienda system of 
exploitation, a transplanted form of medieval manorialism worked by Native 
slaves instead of serfs. Contemporaries observed that fertility plummeted as the 
population fell, and Spanish enslavement led to maltreatment, malnourishment, 
and hunger.

In 1503 Spaniards brought slaves bought or captured in Africa to offset the high 
death rates among the Native laborers. Between the Europeans and the Africans, 
the Taino were introduced to many unfamiliar diseases, a factor that played a 
clearly significant role in the disappearance of the people. Apart from the lack of 
Native immunity to some of these, hunger and maltreatment played a large part in 
reducing the Tainos’ resistance to disease. A steady stream of ships brought new-
comers from Spain to colonize and import diseases, especially respiratory and 
intestinal. Europeans brought the viral disease of influenza, as well as viral small-
pox and measles, generally endemic “childhood diseases,” back home, the sur-
vival of which conferred immunity. In the Americas, these proved to be deadly to 
millions. Africans and the ships from Africa brought diseases including malaria 
and, later, yellow fever. Natives died of all these, but Europeans also succumbed 
to malaria and yellow fever, while an epidemic of smallpox first broke out in His-
paniola among nonimmune Natives and African slaves in 1518. For their part, 
Natives probably introduced the Europeans and Africans to syphilis, which burst 
on the European scene among Spanish and French troops in Italy in 1494. This 
cross-infection of people is part of what historians have called the Columbian 
exchange.

Over the next four centuries, the basic pattern of Hispaniola was replayed 
around the world. Bands or armies of Westerners possessed of superior  
technology—ships and arms especially—invaded an area and enslaved, caused 
the deaths of, or drove off Natives. The white invaders understood that their 
technological superiority gave them a right of domination and exploitation, 
often supported by what they saw as a religious mission. They exploited plant, 
animal, and mineral resources, usually using local labor. Christian colonists 
brought their Gospel and missionaries to save the “heathens.” In the Western 
Hemisphere, whites brought enslaved Africans as laborers, from Massachu-
setts to southern Brazil. European powers sought to gain political and geopo-
litical advantages from controlling strategic positions on the map. The Spanish 
were followed by the Portuguese, Dutch, English and British, and French; and 
the British wrested India and much of the Caribbean from the French and Span-
ish. In the nineteenth century, places such as Hong Kong and Singapore became 
British colonies, and the Americans and Russians expanded their borders to 
engulf enormous territories. In the same century, Germans and Belgians joined 
the Spanish, French, Portuguese, Italians, and British in partitioning Africa 
among themselves. During all of this activity, disease played a major role. It 
helped reduce the populations of the Americas by frightening percentages and 
made conquest by whites much more efficient than it might have been. On the 
other hand, the diseases of sub-Saharan Africa kept most white imperialists at 
bay (literally) until the late nineteenth century, earning the area its nickname as 
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the “white man’s grave.” The Caribbean, too, provided an environment rife 
with disease. French and British soldiers died from disease by the thousands 
trying to control the islands. And then a revolt by the Natives in 1804 earned 
half of one of these islands its independence; that island was Hispaniola.

Disease in the Pre-Columbian Americas

Given the terrible impact of European and African pathogens on the Americas, 
it is easy to imagine that before Columbus the Natives lived in an environment 
free of disease. Of course, that would be far from accurate. Historians continue to 
believe that Europeans acquired syphilis from Natives during Columbus’s earliest 
voyages. Other infectious diseases at least probably included rabies tularemia, 
anthrax, brucellosis, and various intestinal worms. In South America, Chaga’s 
disease and leishmaniasis were present, and on both continents, Rocky Mountain 
Spotted Fever and Lyme disease, both transmitted by ticks. Bacterial pneumonia 
and dysentery, waterborne salmonella and typhoid fever, as well as hepatitis A 
and B, and yaws also plagued Natives. Much of this menu of maladies would have 
come across the Bering land bridge with their migrant ancestors some 16,000 
years ago. Other diseases would have been transmitted by vectors or directly from 
animals. When unfamiliar foreign pathogens arrived, they would have mingled 
with the unevenly distributed native germs, a mix that may have intensified the 
effects the newcomers had.

The Caribbean, Mexico, and Central America: 1492–1600

In 1511, Spanish colonists from Hispaniola began settling Cuba, which was 
home to the Tainos and other branches of the Arawak. Some of these were refu-
gees from Spanish Hispaniola, and they led resistance against the invaders. After 
three years of fighting, the Spaniards defeated the resistance, executed the Taino 
leaders, and established a settlement in what later became Havana. Land was 
divided into agricultural encomiendas for exploitation, and the Natives were 
forced into slavery. Once again, many escaped and many died, leaving the Span-
iards short-handed. The Spanish tried to force Natives from other islands into 
service, but the result was the same: flight and death. African slaves were deliv-
ered to Cuba as early as 1521, and thousands more followed. The mixing of popu-
lations and steady infusions of both Europeans and Africans meant that the pattern 
of Hispaniola was followed on Cuba and other Spanish islands. Weakened by 
intensive labor, harsh treatment, and hunger, the Natives and newly arrived slaves 
died by the thousands of measles, smallpox, influenza, malaria, mumps, rubella, 
scarlet fever, and enteric and other respiratory diseases.

Although Spanish ships had explored the coast of Mexico since the time of 
Columbus, permanent settlements appeared only from 1519. Smallpox and 
measles arrived in Mexico in 1520 with the Spanish expedition of Panfilo de 
Narvaez, who had been sent by the governor of Cuba to arrest the conquista-
dor Hernán Cortés. Cortés was laying siege to the awe-inspiring Aztec 
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capital of Tenochtitlán against orders of the royal governor of Cuba. Contem-
porary accounts sought to shift responsibility for introducing the diseases 
from Spaniards to either an African slave or Natives of Hispaniola. However 
diseases arrived, they did so with a vengeance. These diseases, which had 
little or no effect on the Spaniards—who had been immunized by childhood 
exposure—swept through the Aztecs and both their allies and enemies. 
Tenochtitlán was soon in the conquistador’s hands. The Aztec king, many of 
his officials, and leaders of Aztec society died, opening the door to rebellion, 
attacks from the Aztecs’ enemies, and within a year, collapse of the powerful 
Aztec power structure in central Mexico. Spanish accounts saw God’s hand 
in the defeat of their heathen enemies and claimed that the death toll was 25% 
to 50% of local populations. Recognizing the Spaniards as the source of the 
scourge, and that something so devastating had to be of divine origin, Natives 
either accepted their new rulers and their God or resisted the terrible 
newcomers.

Smallpox quickly spread from Central Mexico southward into Mayan Guate-
mala, while measles may have arrived directly from Hispaniola in 1519. In 1520–
1521, large portions of this civilization were slaughtered by the diseases. Another 
Central American epidemic is not recorded until 1527, when the region of Panama 

The sixteenth-century manuscript known as the Florentine Codex was illustrated in 
Mexico by Aztec artists. This image depicts sick or dying Aztecs who had fallen prey to 
the diseases brought to their world by Spanish explorers and exploiters. Having long 
dealt with the ravages of plague themselves, there seems to have been little horror at 
the suffering of the victims of smallpox, measles, and other imported diseases. (Pea-
body Museum of Archaeology and Ethnology, Harvard University)
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suffered from smallpox. The unwitting arrival of Spanish children with measles in 
1530 touched off a pandemic in the Viceroyalty of New Spain, which had expanded 
to cover an area from northern California to Panama. Less extensive outbreaks 
and localized epidemics of both diseases were sparked by the arrival of newcom-
ers from Europe; by the penetration of conquistadors into previously unexplored 
regions; and by slaving expeditions and the forced movement of populations to 
suit Spanish needs for labor. Spanish observers also noticed that disease often 
preceded their own entry into a region and concluded that Natives who had con-
tracted the disease and then traveled must have introduced it. In an age when 
European medicine accepted the theory that poisoned air (miasma) caused dis-
ease, the “stickiness” of smallpox and measles in the Spanish colony seemed 
clearly to support emerging ideas of contagion.

No less than contemporary Spanish observers, modern historians often have 
difficulty determining from descriptions in Nahuatl (the Native language) and 
Spanish the exact nature of the diseases being discussed. Nahuatl sources usu-
ally called measles zahuatltepiton, which Spaniards translated as “little leprosy 
(lepra).” The standard Spanish term was serampión, though descriptions often 
suggested another illness was meant. Of course, measles and smallpox were far 
from the only diseases present in New Spain, and others probably accompanied 
and complicated the great killers: influenza, typhus, exanthematous typhus, 
typhoid fever, diphtheria, mumps, enteric fevers, and encephalitis. The variety 
of reported diseases grew as observers—doctors, missionaries, officials—
encountered previously unnoticed Native illnesses, and as new arrivals from 
the Caribbean or Spain transmitted new ones. By 1534, a combination of mea-
sles, typhoid fever, and dysentery reportedly had killed between 130,000 and 
150,000 Natives just in Mexican Culiacán. The early 1530s saw numerous epi-
demics or outbreaks of combinations of diseases, as measles followed plague (a 
rare appearance) in Nicaragua in 1531; the flu and smallpox between 1532 and 
1534; and in 1533, smallpox and measles. During this period, a Honduran colo-
nial official sent reports of 50% Native mortality, with drastic reductions in 
mineworkers and household servants. Colonists were urged to allow Native 
workers to rest and recover rather than work them to death. Guatemala was 
stricken again between 1558 and 1562 with smallpox and measles, and in 1563 
and 1564 the epidemic spread north into Central Mexico, where death tolls 
among Natives reached as high as 50%. Measles, typhus, and smallpox struck 
Guatemala yet again in 1576–1577, this time targeting children. Between 1592 
and 1597, Mexico suffered waves of disease, including measles, mumps, typhus, 
and smallpox. At least one wave spread as far north as the Pueblo people, who 
responded to the foreign diseases by burning a Jesuit mission and killing a 
missionary.

The spread of diseases—or at least malaria—very likely also accompanied the 
expeditions of Juan Ponce de Léon in Florida in 1513, of Hernando de Soto across 
what became the American South in 1539–1542, and of Álvar Núñez Cabeza de 
Vaca’s small band across Texas and northern Mexico in 1528–1536. De Soto’s men 
described large and thriving populations that had simply disappeared by the time 
subsequent explorers visited the areas he had.



238 Epidemics and Pandemics

South America: The Incans and Brazil to 1600

The Incan Empire stretched along the western or Pacific coast of South Amer-
ica for 3,400 miles from Quito in modern Ecuador to south of Santiago, Chile. 
Early Spanish maritime explorers did not have direct contact with its civilization. 
Natives coming south from Central America, however, did. Some of these had 
contracted smallpox, and there is evidence of typhus, measles, and influenza. 
Francisco Pizarro, who later conquered the Empire, also explored some portion of 
its northern reaches in 1526, perhaps planting seeds of the European diseases. 
Smallpox especially struck hard at the political center of the Empire. In 1527, the 
king, or Sapa Inca, and his heir died of the terrible disease, as did many of the rul-
ing class. This set off a five-year military struggle for the throne between royal 
half-brothers Atahualpa and Huascar. War and disease reduced the ability of the 
Incas to feed themselves, adding malnutrition and hunger to the tragic mix. Ata-
hualpa prevailed and took the throne. In 1531, a strong wave of measles, smallpox, 
and other diseases swept across the Andes, taking the lives of perhaps a quarter of 
the Native population. In 1532, conquistador Pizarro and fewer than 200 men 
made their way through depopulated Incan territory and into Atahualpa’s pres-
ence. The king’s refusal to accept overlordship of the Spanish ruler and the pope 
resulted in his being taken prisoner as his soldiers were slaughtered. He was exe-
cuted for treason the following year.

Drawn by reports of Incan gold, Spaniards reinforced Pizarro’s force, which 
was able to drive out the Incan government-in-exile. For 40 years, Incas led by a 
successor to Atahualpa fought against the Spanish, once again adding war, social 
disruption, and disease to the forces that battered the region’s population. Assess-
ing the effects of this catastrophe is difficult, in part because the Empire stretched 
much further than the distance from New York to Los Angeles. Like the ancient 
Persians and Romans, the Incas had an excellent road system along which horse-
riding Spaniards and their pathogens traveled. The Incan government was thor-
ough in its periodic census-taking, using knotted strings called quipus, but the 
ability to read these disappeared with the Native culture. As Spaniards consoli-
dated their new territories, disease accompanied them. The Natives suffered epi-
demics of typhus in 1546, measles, influenza, and smallpox in 1558, and smallpox 
again in 1589. In 1558, the epidemic may have been sparked by African slaves sent 
from Hispaniola. Colombia (New Granada), Ecuador, and Peru were especially 
hard hit. Spanish officials in New Granada claimed death tolls of 40,000. Peru lost 
an estimated 15–20% of its Native population. The effect on Native labor was 
devastating, and from 1570 the Spaniards both relocated survivors and imported 
more African slaves. Epidemics of smallpox, measles, and mumps struck Peru-
vian Cuzco and Lima between 1585 and 1592. In Quito, between 1587 and 1591, 
the population of Natives and Spaniards fell from 80,000 to 50,000, with 4,000 
dying over a period of three months. Children and young laborers were the main 
victims, which greatly weakened the Native population’s ability to replace its 
losses.

The Portuguese explorer Pedro Cabral established his country’s claim to what 
became Brazil in 1500. Occasional expeditions over succeeding decades probed 
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the coastal areas, mapped the coastline, and extracted the highly valued brazil-
wood, which was used as a red textile dye. Portuguese merchants and sailors made 
contact with Native Indians, incidentally passing on European diseases including 
smallpox. The earliest permanent Portuguese settlement was established only in 
1532, and a second five years later. By the time West African slaves began arriv-
ing during the 1550s to work on sugar plantations, their homelands had become 
sources of smallpox. In West Africa, the European demand for slaves encouraged 
both the reintroduction of the disease and the mixing of Native populations such 
that it became epidemic and possibly endemic. Many of those facing the 30- to 
50-day transatlantic voyage carried the disease, suffered from the effects of 
drought and famine in Africa, and had to endure the horrible shipboard conditions 
of overcrowding, maltreatment, and malnourishment. Upon arrival, Africans were 
moved readily from port to plantation, but Brazilian Natives were exposed and the 
disease spread. Also endangered were other Africans who had not been previ-
ously exposed. The steady flow of Africans had the effect of introducing people 
who were carriers, were naturally immune, or were not immune. The first epi-
demic of smallpox in Brazil occurred in 1562, and others followed at regular inter-
vals. At least some Africans practiced inoculation against smallpox, a form of 
immunization, by inserting some of the live virus from a carrier under the skin of 
a nonimmune person. Measles, influenza, dysentery, malaria, and other European 
and African diseases also made their ways to Brazil, and plague may have arrived 
as early as 1559. The presence of malaria in South America may have predated the 
arrival of the Spanish, though many historians credit its introduction to Spanish 
and Portuguese ships bringing the deadly cargo in mosquitos and people from 
Africa.

The Spanish Philippines

Ferdinand Magellan, the famed circumnavigator of the globe, “discovered” the 
Philippine Islands for Spain in 1521. At the time of contact, population levels and 
densities appear to have been relatively low, with settlements that were small and 
scattered. Unlike the Americas, the Philippines had long been in contact with the 
Eurasian landmass through its southeast corner, and with Malaysia, Indonesia, 
New Zealand, and Australia through chains of islands in the western Pacific 
Ocean. As a result of its location, the Native Philippine population suffered from 
a number of endemic infectious diseases, including typhoid fever, dysentery, 
intestinal worms; possibly malaria and dengue fever; and there is evidence of 
tuberculosis.

Native resistance to invasion and the distance from other Spanish holdings 
made Spanish control of the island chain difficult, and success was very limited 
until the 1560s. During the same period, trading junks from China made regular 
ventures into Philippine waters. These were manned by full families, including 
children, and were probably the source of several of the imported infectious  
diseases, including typhus, smallpox, measles, and mumps, names for which 
appeared in early Tagalog and other Philippine-language dictionaries. Syphilis 
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was probably introduced by Portuguese sailors operating out of the Indian Ocean, 
and the presence of Hansen’s disease (leprosy) among Natives prompted Spanish 
Franciscans in 1578 to build a leper hospital. Outbreaks of acute, infectious dis-
eases probably occurred in areas frequented by trading vessels from China and 
the western Pacific, but epidemic-level events were probably quite rare. Low pop-
ulation densities and distances among villages dampened the spread of disease. 
Also, the Native culture had a high regard for environmental sanitation and per-
sonal hygiene, which limited the effects of various enteric (intestinal) diseases.

The pattern of exploitation by the Spanish of the Philippines differed from that 
of the Americas. By 1588, only about 700 Spaniards lived in the islands, and 
among these were 150 missionary priests. The encomienda system of controlling 
the land and Natives was only legalized in 1594 by Spanish King Philip II, for 
whom the archipelago had been named. Filipinos engaged in slavery among them-
selves, but this was formally forbidden by the imperialists. Spanish observers 
recorded the earliest known epidemic in 1574: of smallpox, which the Spaniards 
recognized well. In 1591, many localized outbreaks of smallpox were accompa-
nied by epidemics of what were described as fevers, which may have been malaria 
or influenza or both. In 1595, observers recorded an epidemic of “peste.” The term 
was synonymous with bubonic plague, but probably referred to another disease. If 
bubonic—or pneumonic or septicemic—plague was meant, its origins were likely 
in southeast Asia. In her study of disease in the Philippines, Linda Newson notes 
that conquest, exploitation, and continuing conflict between Natives and Span-
iards made the impact of infectious diseases much worse than they might have 
been. She estimates that the populations of Luzon and the Visaya—islands most 
heavily influenced by the Spanish—in 1565–1570 was 1,427,150. By 1600, that 
figure had been cut by a third to 905,460, and a century later to 734,800. Some of 
this decline may have been due to voluntary out-migration in the face of Spanish 
oppression and expropriation. Spanish control of the islands meant creation of a 
tighter network connecting previously isolated population centers. It also meant 
increased contact between the Americas and the Philippines, though the distance 
involved would have limited the impacts of transoceanic disease transmission.

English North America to 1700

The earliest Englishmen to visit North America may have been fishermen 
cruising the Grand Banks southeast of Newfoundland. Early explorers for Eng-
land included Italian Giovanni Caboto (John Cabot) in the 1490s, Martin 
Frobisher in the 1570s, Walter Raleigh, who established a short-lived colony at 
Roanoke in what became the colony of Virginia in 1585, and Henry Hudson in 
the early 1600s. Disease may have been planted among the Natives by any of 
these expeditions. But the influence of Spanish colonization may have reached 
far north as well. Between 1592 and 1596 Senecan Indians in western New York 
suffered hundreds of deaths from what was apparently measles that originated in 
northern New Spain.

In 1607, Jamestown was founded as the anchor of the English plantations along 
the James River in Virginia, and in 1620, English religious separatists and their 



 Colonialism, Slavery, Racism, and Epidemic Disease 241

companions founded Massachusetts Bay Colony at Plymouth. Strong evidence 
suggests that Roanoke’s colonists planted smallpox among the Natives, greatly 
reducing their numbers and perhaps leading to the colony’s demise. Jamestown 
itself was spared an epidemic until later in the 1600s. The wide spacing of settlers’ 
holdings and the fact that landowners’ sons were sent to England for education 
(and the pox and its naturally immunizing property) may have reduced the inci-
dence and geographic spread of smallpox. Malaria, however, is likely to have 
arrived from overseas and thrived in the marshy lowlands. As the English pres-
ence grew and expanded, malaria accompanied it wherever Anopheles mosquitos 
were found. Malaria comes in two forms. The pathogen Plasmodium vivax was 
the dominant form in Europe, including eastern England, and its effects on the 
human body were less serious than those of Plasmodium falciparum, originating 
in Africa. Vivax may have arrived with the English in the Chesapeake in 1607, 
while the first “20 and odd negros” were taken as slaves to Jamestown in 1619. 
Although malaria became a major killer from Massachusetts Bay south to the 
Gulf of Mexico, the more virulent and deadly falciparum may have dominated in 
the southern colonies, where very large numbers of Africans were taken to serve 
on plantations. If the Africans themselves came from areas where falciparum was 
endemic, then it is likely that they would have been immune or highly resistant to 
the disease. This would not have been true of Europeans or Natives.

Early explorers of what became New England initially reported thriving agri-
cultural villages. These witnesses included the Frenchman Samuel de Champlain, 
who sailed the coast as far as Cape Cod (1604–1607) and John Smith, who explored 
the Massachusetts and Maine coasts in 1614. After 1620, Plymouth pioneers Wil-
liam Bradford, Robert Cushman, and Edward Winslow described evidence of pre-
vious disruption, chaos, and desolation among the Natives. Exposed corpses and 
many graves served as evidence of serious mortality that occurred before the colo-
nists’ arrival. Large numbers of Narragansetts were killed off prior to the Pil-
grims’ landing by what seems to have been smallpox, and the same tribe suffered 
terribly again in 1634. In 1614, Smith had enslaved the Wampanoag Tisquantum 
(Squanto), taking him to England. Tisquantum eventually escaped and in 1619 
reached his home near what became Plymouth Colony. His family and much of his 
tribe had disappeared in the meantime. Smith, in his New England’s Trials (1622), 
attributed the loss of 90–95% of local Native lives between 1616 and 1619 to war 
and disease.

Smith also noted that this cataclysm made English (and Christian) colonization 
much easier than it might have been. God had prepared the place for his Pilgrims, 
he and others believed. The English Calvinist colonists saw the Natives as beings 
who were not quite fully human. They lacked cities, had no concept of property, 
spoke bizarre languages, and lived as “savages” in the woods. They were not 
Christians and thus were not “saved.” Colonists compared the Natives to the evil 
people of London who incurred God’s wrath and brought plagues on the city. Dis-
ease was God’s punishment. Yet, the earliest Protestant mission to convert Indians 
to the Christian God only dates to the 1650s. As for Tisquantum, he believed that 
the English kept disease stored away in barrels buried in the ground, releasing it 
on his people when they pleased. He may have been thinking of gunpowder.  
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In 1633, smallpox struck Lenape and Pequot Indians of what became Connecticut. 
This added to the tensions between these Natives and the Massachusetts Bay colo-
nists and their Narragansett allies. These tensions broke out in the Pequot War 
(1636–1638), which resulted in the destruction of the Pequots as a viable society. 
Puritans and other colonists felt little pity, since they believed that the Indians’ 
laziness, thievery, lying, and lack of godly cleanliness caused God’s judgment 
against them.

Unlike the Spanish or Portuguese colonists in the Americas, northern Europe-
ans from several countries rubbed elbows along the Atlantic coast north of Flor-
ida. And disease may have accompanied some or many of them. From the early 
1500s, French fur trappers and traders penetrated westward from coastal Canada 
deeply into what their king eventually declared to be New France. French colo-
nists established towns at Port Royal in 1605, Quebec in 1608, and Montreal in 
1642. Swedes visited the North American coast from about 1610, settling in the 
Delaware Valley in New Sweden in 1638. In 1655 they ceded their holdings to the 
Dutch. Earlier Dutch settlers had bought Manhattan and settled New Amsterdam 
(1624) in the New Netherlands until the English under the Duke of York defeated 
their navy and seized the colony in 1664. The presence of fine ports from Boston 
and Salem to Newport, New York, Philadelphia, and Baltimore would make the 
American northeast a magnet for international shipping, the slave trade, and the 
importation of disease and of immigrants both immune and susceptible to a wide 
range of pathogens. Preacher and smallpox inoculation advocate Cotton Mather 
noted that between 1630 and 1702, smallpox had flared up in Boston and sur-
rounding areas once every 12 years on average. Colonial populations were too 
small to support endemic smallpox, so many children were never infected and 
were thus susceptible as young adults when an outbreak occurred.

Hawai’i in the Nineteenth Century

British explorer Captain James Cook “discovered” the Sandwich Islands in 
1778. Modern estimates of the population of the 137-island chain at that time vary 
widely, but a reasonable figure is around 400,000. By 1853, the Native population 
of Hawai’i had dropped to 80,000, and by 1878 to 58,000. During that time, 
Hawai’i was a kingdom, but the once relatively isolated archipelago was now open 
to foreigners from various lands. They brought Christianity but also tobacco and 
alcoholic beverages. They also introduced a wide range of infectious diseases to a 
population utterly unprepared for them. Unlike the colonial patterns in the Ameri-
cas, however, Hawai’i did not undergo conquest, forced settlement by foreigners, 
population enslavement or forced relocation, or foreign political domination.

Syphilis and gonorrhea arrived with Cook in 1778, tuberculosis sometime after 
that, the flu in 1818, mumps in 1836, measles in 1848, and smallpox in 1853. In 
1804, between 5,000 and 15,000 died of enteric diseases (cholera? dysentery? 
typhoid fever?). Influenza probably struck in 1824–1825, and again in 1844–1845. 
In 1848–1849, perhaps 10% of the Native population of 94,000 died of a triple 
threat of influenza, whooping cough, and measles. In 1835 Hansen’s disease 
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(leprosy) was discovered on the islands. Eventually, the island of Molokai became 
the site of one of the world’s most famous leper colonies. In 1853 an outbreak of 
smallpox resulted in at least 6,405 Native cases and 2,485 deaths; some historians 
double the number of cases and deaths. Records show that respiratory infections, 
including perhaps tuberculosis, visited, as did various fevers (including yellow 
fever), the common cold, and serious diarrhea. The venereal diseases (VD) brought 
by Cook’s men in 1778–1779 had a profound impact on the sexually libertine soci-
ety. The diseases spread among men as well as women. A new sex trade sprang 
up, as men prostituted their women for social or material advantages, further 
spreading VD among visiting sailors and merchants. European and American 
traders brought many manufactured goods of high value to the Natives, whose 
women—or their new pimps—were willing to acquire with sex. Widespread VD 
resulted in high infant mortality, birth defects, and infertility among women.

All of the decline, however, was not due to disease. The combination of foreign 
influence, waves of disease, frequent deaths of Native leaders, continuing popula-
tion decline, and disruption of Native society and culture forever changed the 
Hawai’ian way of life. In 1819 the king abolished the traditional religious laws; in 
1820 Christian missionaries arrived from the United States; and in 1822 Natives 
burned their wooden idols. Hawai’ian kings were noted to be fierce warlords, and 
brutal armed conflict was frequent. Replacing population losses became increas-
ingly difficult, as live birth rates were well below replacement levels. In the 1840s, 
census figures show two deaths for every birth on some islands; in 1849, during 
the raging “triple threat,” among both Natives and foreigners there were 1,478 live 
births but 7,943 deaths recorded. Some Westerners claimed that Hawai’ians prac-
ticed female infanticide, a social form of birth control. If so, that would have wors-
ened the fertility situation. In the last third of the century, the population 
catastrophe was somewhat remedied by immigration from Japan, the Philippines, 
China, and Portugal. Many of these people worked on the islands’ new sugar cane 
plantations, and others in the whaling industry. They also would have brought 
their own sets of pathogens.

Fiji’s Measles Epidemic

In 1874 the Native king of the Pacific island group of Fiji ceded his state to 
Great Britain, of which it became a Crown Colony. While he was still the titular 
ruler, King Cakobau and his entourage of about 100 made a state visit to British-
held Australia. While there, the king’s son, who married in Australia, contracted 
gonorrhea. Far worse, a number of the entourage acquired the measles virus, 
which they took back to Fiji. Fijians had never been exposed to measles, and none 
had any natural immunity. The first signs of illness occurred while the Dido was 
at sea on its return voyage, but the captain failed to fly the yellow flag of quaran-
tine as they entered the Fijian harbor. The sick were allowed to mingle with the 
healthy. In January 1875, leaders of an anti-colonial resistance movement con-
verged on the capital for a meeting. About 850 mountain folk from all over the 
islands rubbed elbows with Fijians who had contracted measles, and then returned 
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home. Fijians died by the thousands as the disease swept through them. As many 
as a third of the population is believed to have died, perhaps 40,000 people. Scenes 
of suffering and terrible death reminiscent of Europe’s Black Death (1347–1352) 
were repeated in streets and along jungle roads. Blaming the British for the dis-
ease, the resistance leaders made war on the colonizers until Queen Victoria’s 
soldiers put the rebellion down and killed its leaders.

Queen Victoria was humiliated by the idea that her new colony had been wel-
comed with disease and death, but the Parliamentary investigation was dis-
tracted by the rebellion. In the course of discussions of the disaster, the phrase 
“virgin-soil epidemic” was coined. The idea was that the Native people and 
their land had never been exposed to a particular disease and its effects. This 
lack of exposure was also linked to the era’s social Darwinian racism, which 
claimed that certain races, the Fijians in this case, were really inferior to other, 
stronger—read British—peoples. There was even a move to transport suppos-
edly sturdier Caribbean colonials to Fiji to intermarry and “strengthen” the 
stock. Some modern studies wonder whether the high death tolls were due as 
much to Vitamin A deficiencies and opportunistic diseases such as pneumonia, 
as to the smallpox itself.

Southern Africa

The Dutch began settling the southern tip of the African continent in 1652, 
when 90 Calvinist colonists established Cape Town as an outpost of the Dutch 
East India Company. Rather than trying to enslave the Native Khoikhoi, whom 
they derogatorily nicknamed Hottentots or stammerers, the settlers received ship-
borne slaves from Angola beginning in 1660. Some of the Dutch were themselves 
farmers, who augmented their own labor with that of slaves. By 1700, the colony 
consisted of 2,000 white settlers and servants, and 540 African slaves. In Febru-
ary 1713, smallpox arrived with a Dutch ship seeking supplies. Slaves who tended 
infected crew members contracted the disease and died first, as many as eight per 
day. Soon, whites were dying; in the end, as many as a quarter of the white popu-
lation of freemen and servants succumbed. The greatest impact, however, was on 
the surrounding Native peoples, through whom the disease progressed rapidly.

Khoikhoi were stricken first. Many fled at the appearance of the terrifying dis-
ease, carrying it inland among other Khoikhoi. These, too, were horrified and 
tried to block the movement of their suffering kin. Social structures broke down 
and then disintegrated as villages and croplands were abandoned. Even the names 
of tribes were forgotten. Near the epidemic’s end, Khoikhoi survivors told the 
Dutch governor that 90% of their people had died. The disease became endemic, 
but not before large elements of the neighboring Xhosa and Bantu-speaking Nde-
bele peoples were killed off in epidemics. In the nineteenth century, Native pro-
phetic popular movements grew up in southern Africa. These combined resentment 
with the importation of disease, colonial interference and abuse, and cultural dete-
rioration. Charismatic popular leaders replaced both chiefs and traditional healers, 
promising good health, prosperity, and peace.
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Epilogue: Disease among Colonists

Europeans and later Americans imposed themselves on others’ lands for a 
number of reasons. Some went to trade, some to exploit, some to convert, others to 
settle and start new lives, and still others to conquer and rule or fight for their 
imperialist governments. They not only carried many disease pathogens to others 
but also suffered from the harsh conditions of travel, the diseases fellow travelers 
transmitted, and the diseases endemic or epidemic at their destinations. When the 
British and French dueled for control of India during the Seven Years War (1756–
1763), soldiers on both sides had to adapt themselves to the climate and diseases of 
the subcontinent. For example, they learned from the Indians to avoid campaigns 
during the rainy season. The forces of British commander Robert Clive often suf-
fered sick rates up to 70% from fevers and enteric and respiratory illnesses. While 
on campaign, soldiers who were sick were as useless as the dead, so reinforce-
ments had to be constant. As others had found out in the Caribbean, Clive’s troops 
at least needed “seasoning” to survive in the foreign environment. One answer 
was to employ local Natives as soldiers.

At Jamestown, Virginia, half of the first 1,000 colonists died of disease, appar-
ently typhoid fever spread by tainted water and food contaminated by human 
waste. In the late 1690s, 2,500 Scots settlers tried to establish a British outpost at 
New Edinburgh (Darien) in Spanish Panama. Yellow fever, which had been 
brought much earlier to the Americas in slave ships, proved their undoing. By the 
time England’s King William withdrew the colonists for political reasons, 70% 
had died of the disease.Like Panama, French Guyana was a graveyard for Euro-
pean colonists. Epidemic yellow fever swept the region about once every 20 years, 
and the fever remained endemic the rest of the time. In 1763, the French govern-
ment decided to boost the white population of Guyana with 18,000 white settlers 
and no slaves. Fifteen thousand men, women, and children with useful skills were 
recruited from eastern France. It was a well-organized expedition, and 40% were 
under age 18. Between 12,000 and 14,000 people, including soldiers, arrived at 
Kourou on the Guyana coast before adequate preparations could be made. The 
area was overwhelmed, cleared land was scarce, and supplies dried up. In June 
1764, yellow fever struck, as well as dengue, malaria, typhus, and dysentery. By 
December, 6,000 were sick or dead. After another few months, the death toll had 
reached 11,000, or 85–90% of the colony. Before returning to France, survivors 
fled to three islands off shore, including one still named Devil’s Island, which in 
1852 became the infamous penal colony.

Off the coast of Senegal, the French controlled two settlements, at Gorée and 
Saint-Louis, which served as the colonial capital. The French extracted natural 
gums, ivory, and slaves from the colony. Yellow fever visited in epidemic waves 
that lasted about a year, such as that of 1778, which killed off some 70% of the 
white population. After the end of the slave trade, in the nineteenth century, epi-
demic yellow fever struck in 1830, 1836, 1837, 1859, 1866–1867, 1878, and 1881. 
The white death toll in 1881 was 81%. At the first signs, people fled, ships were 
quarantined, important personnel were evacuated, and troops were relocated out 
of harm’s way. Most of the western coastline of Africa was long uninhabitable for 
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Europeans or American whites, whose trading stations were usually on islands. 
Since much of the disease threat came from mosquito-borne yellow fever and fal-
ciparum malaria, the dryer uplands that did not favor the insects proved to be 
much more suitable for settlement than the low-lying coast.

The Western triumph of germ theory from the 1870s meant that Europeans and 
Americans were rapidly acquiring effective answers to at least some of the 
scourges they had long suffered. For example, following the U.S. capture of 
Havana, Cuba, military researchers on the island discovered the secrets of yellow 
fever and the role of mosquito vectors (1898–1900). In a military-style campaign, 
workers essentially eliminated the mosquitos and the disease. From 1904, similar 
tactics were employed against yellow fever and malaria in Panama, where U.S. 
engineers were preparing to build the Panama Canal linking the Pacific and Atlan-
tic Oceans. The efforts of some 60,000 workers cleared the area of mosquitos. 
When pneumonia broke out among West Indian workers on the canal itself, Amer-
ican doctors studied the problem and built isolation huts for patients. Between 
1906 and 1913 the incidence of pneumonia among West Indians in Panama 
dropped from 18.7/1,000 to .42/1,000.

SLAVE LIFE IN THE AMERICAS

By definition, the slave was deprived of his or her liberty for the purpose of 
serving his or her master. The slave literally became the property of the master. 
The ancient Greek philosopher Aristotle claimed that certain races or ethnic 
groups of humanity were meant by nature to be enslaved. He asserted that natural 
slaves lacked the intellectual capacity and skills possessed by natural masters, and 
all benefited when the natural order was maintained. The hard labor of inferior 
races allowed the superior races the leisure to create civilization. Christianity 
denied a hierarchy of races, but many Christians did not. Slavery, however, was 
not all about race. Many if not most human cultures have had some form of slav-
ery. Some people were born into it; some were losers in battle who became slaves 
of the victors; some fell into slavery because of debt; and some were captured for 
the express purpose of being sold into slavery. Sparta conquered and reduced the 
Greek peoples of neighboring Laconia and Messenia to the status of helots, or 
state serfs, regardless of their status or roles in their own societies. Some Roman 
slaves were better educated and more highly skilled than their masters. In many 
cultures, household slaves lived better material lives than most of the free workers 
in society. Historically, slaves were usually members of nearby populations, who 
shared much in common with their masters, including their pathogens and medi-
cal technologies. The Central and West African experience after 1500, however, 
changed the face of slavery.

The African Diaspora

Like other peoples, African tribes fought one another, and captives were killed, 
absorbed into the victors’ society, exchanged for other captives, or enslaved. Long 
before European Christians took advantage of Native African slavery, Muslim 
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merchants exchanged valued goods with tribal leaders for healthy captives. Over-
land caravans took the newly enslaved to Muslim cities in North Africa, East 
Africa, or points further east or northeast. In the fifteenth century, African chiefs 
and warlords found customers among Europeans who needed reliable labor in 
agricultural colonies in the Canaries and other nearby islands. Trade with Portu-
guese and Spanish ships increased after contact with the Western Hemisphere. As 
Indian labor forces in the Americas shrank due to brutality, overwork, and dis-
ease, the flow of African labor expanded. A century after the Iberians, English 
planters in Virginia began importing slave labor, often from Caribbean islands. 
During the era of slavery in the Americas, roughly 1503–1866, an estimated 
12,500,000 Africans boarded ships at African ports. Some 10,700,000 survived to 
disembark at a port in the Caribbean, Central, South, or North America. About 
388,000 of these came to North America.

Slavery in the Americas

Buyers in the “New World” wanted both male and female slaves, usually 
between 15 and 35 years of age. In the 1700s, for which records are most consis-
tent, the ratio was two males for each female. Africans captured for slavery were 
first exposed to unfamiliar pathogens as they were taken to the coast and held in 
camps awaiting purchase. Many European diseases were shared with Africans, 
but some were not, and these could and did spread among newcomers. Aboard 
ship, the human cargoes were chained together below decks with minimal nour-
ishment and nothing in the way of exercise. The air was dank and fetid, and fresh 
air rare. Shipboard diseases were usually respiratory or intestinal, and the effects 
of intestinal diseases befouled the environment. Studies of reported shipboard 
slave mortality during the 1790s show rates of between 4% and 5.5% on British 
ships to the Caribbean. According to one ship’s records (1788), of 15 who died, 10 
suffered from dysentery. Scurvy, due to deficiency in Vitamin C, weakened many; 
and diseases such as malaria and smallpox, to which many Africans were suscep-
tible, could spread readily in the cramped quarters. On one voyage in 1693, of 700 
slaves 320 died of dysentery and smallpox. Fourteen crewmen were also buried at 
sea.

Conditions in their new environments differed widely. Some became house 
slaves whose masters tried to keep them healthy and presentable. Others were put 
to work in fields under harsh overseers who extracted as much labor as they could. 
Work had to be performed whatever the weather, and punishments for shirking or 
running away were brutal. For field slaves, whether in Brazil or Maryland, diets 
were unbalanced and lacked much in the way of vital nutrients. In the Caribbean, 
animal protein was often limited to salt fish. Many had to live off of what they 
could plant and tend for themselves during what little free time they had. Living 
quarters were ramshackle, crowded, and unsanitary. Depending on the plantation, 
and season, fresh water might be only available from rain barrels. Clothing was 
utilitarian and usually filthy, as reported by visiting doctors.

In such conditions, pathogens thrived. Children proved especially susceptible 
to whooping cough, measles, worms, smallpox, yaws, and enteric diseases of the 
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intestines. Dysentery was a major disease of both adults and children, being sup-
ported by wretched sanitary conditions and ubiquitous flies that could vector the 
various pathogens that caused it. Worms of several types—especially hook, round, 
tape, and Guinea—plagued young and old alike. Field slaves in the Americas 
tended to go without footwear, which exposed them to the parasites. Adults also 
suffered from pneumonia and influenza, various types of viral fevers, leprosy, and 
yaws.

Yaws is caused by a syphilis-like spirochete bacterium that thrives in warm and 
humid tropical environments. It penetrates broken skin from sources in the envi-
ronment, including human touch and possibly insect vectors. It usually develops 
first in children and persists into adulthood. It was endemic along the West Afri-
can coast from which most slaves were taken. Aboard ship, yaws could spread 
widely among the nonresistant. Because it was infectious, slave cases were often 
isolated in huts. Within some slave groups, children were inoculated with yaws 
material to induce a mild case that was believed to provide adult immunity.

Because slaves were valuable property, owners had incentive to keep them rea-
sonably healthy. Some had white doctors regularly inspect and treat slaves, while 
others called only when medical emergencies occurred. Of course, household 
slaves could infect household members, so their health was especially important. 
Physicians who worked with slaves, of course, recognized most illnesses they dis-
played, but with some they were at a loss. As for the blacks, owners and physicians 
reported that they were far more comfortable, and in some cases better served, by 
their own people. African or Afro-Caribbean traditions of folk healing were 
imported or developed among slave groups and passed down generationally. 
Women usually provided healing services, and these were often based on herbal 
medicine. A study of Jamaican medicinal plants showed that 60 of 160 species had 
been imported to the island from Africa. In the eighteenth century, cases of yaws, 
with their signature skin lesions, were left to slave healers, since white medicine 
had no effective remedy. A master would call a physician only if some other dis-
eases appeared to be present.

In the Caribbean, masters and physicians blamed outbreaks of disease on dis-
eased new arrivals. Only after the slave trade was halted did serious attention turn 
to environmental and living conditions, poor hygiene, and supposed promiscuous 
sex. After emancipation, observers noted that rates of disease and mortality from 
disease rose sharply as living conditions failed to improve. Clearly, freed slaves 
could not care for themselves. Cholera was a new disease to the Western Hemi-
sphere in the early 1800s and swept the Caribbean islands in waves during its 
early pandemics. Imported by ship and spread in tainted food or water, the fecal-
oral enteric disease struck Barbados in 1854 killing 20,000 of 140,000 residents, 
virtually all of whom were black. Jamaica was also stricken in 1850 and 1854, 
losing an estimated 31,300, or 8% of its total population.

Enslaving the Natives

English colonists in the American South relied not only on African labor but 
also offered a bounty on Natives captured by other Natives. From the 1650s, 
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members of several tribes, including the Chickasaw and Cherokee, raided each 
other’s villages in southern Virginia and what became North Carolina. These 
raids were one way in which disease pathogens circulated among Natives far from 
the borderlands with whites. Raiding disrupted local communities, caused flight 
and abandonment of settlements and cultivated land, and encouraged hunger and 
malnutrition among the preyed upon. Sometimes too few healthy people remained 
to care for the sick. Those captured were crowded into unsanitary encampments 
where sickness and hunger were the norm, even before they began to serve their 
new masters. In their turn, groups that had been raided captured neighbors to 
replace their losses, creating their own forms of slavery.

RACE, ETHNICITY, AND DISEASE

Multiethnic and multiracial societies were perhaps more susceptible to infec-
tious disease outbreaks due to the continuing influx of people from various parts 
of the world. The continual flow of Africans to the Americas reinforced the pres-
ence of such diseases as yellow fever and falciparum malaria. Europeans refreshed 
the presence of smallpox and measles wherever they went, and European and 
American ships’ trade carried plague and cholera around the world. In colonial 
situations, both the colonizers and the colonized blamed the other for disease out-
breaks. Native ignorance, filthiness, weird customs, religion, or a host of other 
factors were blamed by the outside rulers. Meanwhile, the rulers were saddled 
with having brought disease to the Natives, killing or terrorizing them, or on pur-
pose or accidently. In well-established communities, racial, ethnic, or religious 
minorities were often blamed or even brutalized when disease struck. In the urban 
United States, Irish Catholics were blamed for cholera, Jews for tuberculosis, and 
San Francisoco’s Chinese for plague. Globally, immigrants have often been quite 
poor and their new communities often places of substandard housing and sanita-
tion. Such living conditions and nothing inherent in their race or country of origin 
account for the scapegoating that has often occurred.

Plague in Southern Africa, 1901

By 1900, Cape Town, South Africa, was a thriving, multiracial and multiethnic 
society. In addition to three Native black African peoples, it included Dutch, Brit-
ish, Portuguese, Italians, Russian Jews, Indians, Malays, and people from the 
Middle East. Like other parts of southern Africa, the Cape was entangled in the 
Boer War (1899–1902), in which the British army fought Dutch colonials (Boers 
or Afrikaners) for political control. The British had ruled the Cape from 1806, a 
situation resented by the predominantly rural Dutch. Like other Europeans and 
many white Americans, British South Africans viewed themselves as superior to 
the black Natives. Not Aristotle but Charles Darwin’s racist interpreters had taught 
them that people of color were inferior to whites: the strong were successful and 
thrived—survival of the fittest—and had a right, even an obligation, to rule the 
weaker and less successful (read: less civilized). It had been this superiority that 
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had allowed the Spanish and Portuguese to conquer in Latin America and the 
British in North America and India. Indeed, by 1900, most African territories had 
been divided among European countries in the so-called Scramble for Africa.

In Cape Town, 50 years before apartheid, or separation, became law (1948), 
blacks and whites lived apart from one another. The presence of blacks depressed 
the property values of white residences, and their poverty was blamed for causing 
disease outbreaks and epidemics among both blacks and whites. Whites were to 
civilize blacks, or at least try to, according to the belief of the day, a notion often 
referred to as the “White Man’s burden.” In March 1901, bubonic plague reached 
Cape Town. It had raged in places such as Hong Kong and India (with cholera) 
during the previous decade, and British authorities had developed a set of fixed 
responses. When plague struck India in September 1896, British officials simi-
larly blamed the Indian lifestyles, customs, and ignorance of Western ways for the 
spread of disease. They applied Western methods to combat it, with little success. 
Indian houses were forcibly inspected for sick residents and disinfected with nox-
ious sprays. People suspected of having plague were quarantined, and sick Indians 
were forced into isolation in hospitals. Hindu and Muslim women were treated by 
male European personnel, and hospitals came to be seen by locals as places of 
death and defilement. Here, women and men were mixed together, as were people 
of different castes, contrary to Hindu custom. A quarter of the population of Bom-
bay (Mumbai) fled the city, as much to escape the aggressive British health mea-
sures as to avoid the disease. The British disregard for Indian sensibilities and 
customs—they were brown people, after all—angered Indians and triggered inci-
dents such as the assassination of Walter Rand, who administered plague controls 
in the Bombay Presidency. From 1898, the British government in India backed 
away from its harsh and frankly racist policies and actions, even as the epidemic 
widened. Would policy and action in Cape Town be different?

In short, the answer was no. British authorities used the epidemic to further 
imperialist goals of racial discrimination and segregation. Despite the multiethnic 
makeup of the colony, blacks and people of mixed race—coloreds—were treated 
to many of the same aggressive actions that Indians had suffered. While the goods 
belonging to blacks were burned for disinfection, those of other suspects were 
merely sprayed or boiled. Blacks suspected of carrying the disease were forcibly 
isolated, while others were merely restricted to their homes. Black nonresidents 
were gathered together outside of town in camps, not unlike those developed ear-
lier in the Boer War. In June 1901, some 7,000 blacks were crowded together in the 
camp at Uitvlugt (Ndabeni), others were forced to relocate from cities of Cape 
Town or Port Elizabeth to such “peri-urban” settlements as New Brighton. Blacks 
alone were forbidden from leaving the Cape area, lest they spread disease. Work-
ers who had lived close to their jobs now had to commute by train at their own 
expense. In Johannesburg, authorities emptied and burned whole neighborhoods 
in black slums when plague victims were found. A new vaccine for plague had 
been developed, but only blacks were required to receive it (it was ineffective). 
British authorities used the crisis of plague to create the groundwork for forced 
racial segregation and black impoverishment. Blacks remained in relocation 
camps for a year after the last plague cases were reported, until the Native Reserve 
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Location Act of 1902 could ratify the “temporary” segregation. This became per-
manent in 1923 with the Native Urban Areas Act, and apartheid was formally 
adopted in South Africa and Namibia in 1948. Perhaps ironically, by moving peo-
ple out the urban slums, thousands of lives may have been saved from death by the 
many diseases that thrived in the pathological conditions. South Africa remains a 
reservoir of plague-carrying gerbils.

Jews and the Black Death

Just as white South Africans had been awaiting an excuse to segregate blacks 
into what became townships, and plague became the excuse, so Christian towns-
people and villagers used an earlier plague as an excuse to eliminate the Jews in 
their midst. During the Black Death (1348–1351), Christians in scores of com-
munities blamed Jews for starting or spreading plague or for poisoning wells. 
Some claimed that God punished Christians with plague for allowing Jews to 
live among them; some blamed Jewish physicians for harming their Christian 
patients. These false claims, or libels, were easily believed, especially by those 
in debt to Jewish money-lenders: kill or drive away the creditor and erase the 
debt. Most of the massacres occurred in an arc from northern Spain north 
through southern France and along the Rhine River. A mob plundered Barcelo-
na’s Jewish quarter. In Tárrega, 300 Jews were murdered, and 18 in the small 
village of Cervera. In Toulon, 40 Jews were slaughtered as they slept, their bod-
ies later dragged through the streets. Jewish communities in French Carcas-
sonne, Narbonne, and La Baume were all but wiped out. The 600 Jews in Basle 
were burned alive and their 130 children forcibly baptized. In German lands, the 
Jews of Speyer and Worms gathered in their synagogue and committed suicide 
rather than be slaughtered. In German Alsace, half of the region’s Jewish com-
munities completely disappeared. Many fled eastward through German lands 
into Hungary and Poland: between 1348 and 1490, Hungary’s Jewish population 
quadrupled and Poland’s quintupled. The destruction of Jewish communities 
often preceded the arrival of plague, and some took it as a sort of precautionary 
or prophylactic act. For their part, Pope Clement and many Catholic bishops 
explicitly condemned the murders, noting that Jews were as susceptible to the 
disease as Christians. These condemnations, however, had little effect. Although 
epidemic plague returned to Western Europe every decade for half a century, 
and less frequently for another 250 years, the widespread destruction of its Jew-
ish populations was not repeated until the Nazi era.

Immigrants and Disease in Nineteenth-Century New York City

In 1800, according to the U.S. Census, New York City (later the Borough of 
Manhattan) had a population of 60,515; in 1890, it had grown to 1,515,301. In 90 
years, the population had grown by 25 times. In 1890, nearby Brooklyn had 
806,343 enumerated residents. If the uncounted were added, the numbers would 
swell. By all accounts, immigrants provided the vast majority of the increase, and 
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once here, most of the city’s natural increase through childbirth. The advent of the 
steamship made cross-Atlantic passage relatively quick and inexpensive when 
compared with the speed and cost of sail-driven travel. Prospects for prosperity in 
America’s growing cities and along the expanding frontier drew millions, mostly 
from Europe. Traditional émigré groups had come from England, Scotland, Prot-
estant Ireland, and Germany. New groups included Catholic Irish, Southern Ital-
ians, and Slavs from the Austrian Empire, and Jews from Eastern Europe and 
Russia. While many of these immigrants were educated and had useful skills, 
many were from peasant backgrounds and seemingly had little to offer employers. 
Apart from the Irish, most of these newcomers could not speak English, and many 
had only a low level of education, if any. Most were Catholic or Jewish, and the 
largely Protestant urban power structure was prejudiced against both religions. 
Finally, many were very poor, having spent what they had on the trip to America. 
Often, a husband or oldest son made the voyage alone, intending to bring family 
members over when he was settled in.

Although many who landed in New York Harbor quickly moved on to other 
places, a large number found homes among those from similar places. They shared 
religion, customs, foods, and language. Unfortunately, all too many of these 
neighborhoods became run down, underserved by public utilities, and over-
crowded. Housing units were cramped, not well ventilated or very drafty during 
cold winters. Clean and safe drinkable water was often not available. Infectious 
diseases were all too easily transmitted among large families living tightly 
together, and along dirty corridors onto which everyone’s door opened. Outbreaks 
of various infectious diseases began within these communities, often among 
recent arrivals. In some cases, the newcomers brought pathogens for such diseases 
as cholera and tuberculosis. In others, they provided nonresistant bodies for locally 
endemic diseases such as measles or influenza, or epidemic ones such as whoop-
ing cough, scarlet fever, pneumonia, or diphtheria.

In the 1830s, New York City contained a quarter of a million inhabitants, many 
of whom were immigrants and poor. When cholera struck in 1832, suspicion and 
hatred fell on the unfortunates. Indeed, cholera did especially accompany Irish 
immigrants, who had fled their homelands where the disease was common. The 
first New York family officially stricken was Irish. Cholera set down roots in the 
unsanitary and overcrowded neighborhoods of European immigrants and often 
activist free blacks, allowing critics additional reasons to blame these residents for 
the toll cholera took. Slavery had been banned in the city from 1827, and white 
racists resented the progress the roughly 14,000 blacks were making in building 
schools, publishing newspapers, and developing property. Many of the well-off 
fled the city, while many of the poor were herded into poorhouses meant to 
improve their living conditions. Within two months, 3,500 New Yorkers died of 
cholera, a plague that many observers considered divine retribution for the immo-
rality of the fallen. Christianity played a major role in American society, and alco-
holism, sexual promiscuity, laziness, Irish Catholicism, and black ambition were 
considered the causes of divine anger and the resulting disease. The fact that the 
seeds of the disease were carried in contaminated water was not discovered until 
the 1850s, and the nature of the pathogen until 1883 allowed for such speculation 
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and scapegoating. The advance of racist Darwinian ideas tended to replace divine 
displeasure with supposed natural inferiority as an explanation for the vulnerabil-
ity of blacks and other groups such as the Irish, Jews, and Italians.

In 1849, escapees from a quarantined ship brought cholera to New York again. 
Despite a vastly improved water supply system that replaced the earlier and easily 
contaminated wells, the disease spread and struck some 5,000 New Yorkers. Irish 
Catholic immigration had been fed by the potato famine of the later 1840s, and the 
scapegoating intensified. By 1860, 25% of the city’s residents had been born in 
Ireland. During the Civil War (1861–1865), the federal government instituted a 
draft to fill its armies, and many Irishmen rioted in New York City against the 
move. Seen as a lack of patriotism, this joined with Catholicism, poverty, and per-
ceived immorality to make the growing minority suspect yet again when cholera 
struck in 1866. Again, it was imported from Europe, but New York’s experience 
with the disease, improvements in safe water provision, and some development of 
the sewer systems meant that the impact would be much lower. The death toll in 
the city was limited to 1,137.

In the later nineteenth century, cholera continued to return, but medical science 
and public health advancements limited its effects. Tuberculosis, on the other 
hand, proved to be an increasing problem. Health-restoring sanatoria popped up 
across America and New York City had a specially designated hospital for suffer-
ers. A study done in 1890 found that between 1885 and 1890, black and Irish resi-
dents experienced rates of infection much higher than those of other ethnic groups, 
including poor immigrants. In New York City, the “colored” rate was reported to 
be 774.2 per 100,000 and that of residents with Irish-born mothers 645.7. By com-
parison, those of German extraction had a rate of 328.8 and Italians 233.8. Of 
interest to the author of the report was the rate for Russian/Polish Jews and Hun-
garian Jews, which was reported as 98.2 and 155, respectively. These findings 
were reported and discussed in an article on tuberculosis in the 1906 edition of the 
American Jewish Encyclopedia. Its authors concluded that not ethnicity but the 
consumption of kosher foods and the avoidance of alcoholism accounted for lower 
numbers among Jews. Others believed that the Jewish experience of life in Euro-
pean urban ghettos had provided them resistance. Although the contagious nature 
of the disease had been established in France in the 1860s, many Americans con-
tinued to attribute behavioral or ethnic factors apart from simple human contact.

The Tuskegee Syphilis Study, 1932–1972

As medical historian Sharla Fett points out, in America black bodies were long 
used as subjects of medical experimentation, dissection, and other forms of formal 
and informal research. As slaves, people had little say regarding the treatment 
they received, and as free people poverty often made paid participation appealing. 
During slavery, white doctors could literally buy their subjects, conduct whatever 
studies they wanted, and should the subject die, suffer little consequence.

Syphilis is a terrible bacterial sexually transmitted disease (STD). It affects not 
only the human reproductive system, but many others, including the nervous 
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system, skin, and heart. Today, the standard treatment is antibiotics, including 
penicillin, which was used systematically from 1947. In 1932, members of the 
venereal disease section of the U.S. Public Health Service devised a study of the 
disease among African American males in Alabama. The point was to develop an 
understanding of the course of untreated syphilis, though this was not shared with 
participants. These men were poor, uneducated, and rural sharecroppers. A total 
of 600 were signed up, of whom 399 had the disease, and 201 did not at the time. 
They were provided with food, medical care, and burial insurance, and told the 
study would last six months. It lasted 40 years. In addition, those who had the 
disease were not told they had syphilis. All were tricked into believing they were 
being studied for “bad blood.”

No less than earlier Britons, in the early twentieth century many white Ameri-
cans accepted social Darwinism and its doctrine that blacks were evolutionarily 
inferior to whites and literally could not adapt to superior white society. Profes-
sional researchers including biologists, anthropologists, and medical doctors pro-
duced “studies” that concluded that blacks were better off as slaves and that 
freedom was detrimental to their health; and some even believed that in America 
the race was doomed to extinction. The male black sex drive was considered to be 
especially powerful, and their willingness or ability to control it far weaker than 
for whites. Articles appearing in the best medical journals claimed that before 
emancipation blacks did not suffer from venereal disease, but decades later half of 
the male population had the disease. Some even questioned whether treating 
blacks for syphilis was worth the cost, believing that they would not respond to 
medicine. These attitudes among the professional class prompted the U.S. govern-
ment study carried out in Macon County, Alabama.

A photograph of a U.S. federal public health official drawing blood from rural black 
participants in the infamous Tuskegee Syphilis Study (1932–1972). The 600 Alabamans 
were tested for the progression of the disease in the absence of any treatment, a 
regimen continued even after effective remedies were widely available. (National 
Archives)



 Colonialism, Slavery, Racism, and Epidemic Disease 255

But rather than testing whether the existing drug Salvarsan (or Neosalvarsan) 
was effective on blacks, the participants were given no treatments. When penicil-
lin became available in the mid-1940s, they were deprived of this effective remedy 
by researchers. In fact, some suffering participants received the drug on their 
own, though in low and ineffective doses, from a local physician. Researchers 
noted that they hoped such breaches would not affect the validity of the study 
results. In 1972, American media discovered the story of the experiment, and 
pressure to end it was fierce. Articles included Dolores Katz’s “Why 430 Blacks 
with Syphilis Went Uncured for 40 Years” (Detroit Free Press, November 5, 
1972). By then only 74 of the 399 test subjects were still alive. Perhaps as many as 
100 had died of the effects of the disease, though only 28 were confirmed in the 
study’s report. Many Americans were shocked at the disclosures of such unethical 
and Nazi-like experiments on unwitting participants. Calls for tightening proce-
dures in all human research activities, whether by the government, universities, or 
private operators, resulted in the establishment of mandatory institutional research 
boards (IRBs). These must follow stringent protocols for ensuring the legal and 
ethical rights of participants.
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Sex and Epidemic Disease

Intimate human-to-human contact can result in the transmission of many types of 
disease, from influenza to Ebola. Specifically interpersonal sexual activity—
including oral contact with genitalia or an anus, contact of the skin or genitalia 
with another’s anus, contact with another’s vagina, or other exchange of bodily 
fluids—can result in the transmission of diseases that may affect a wide range of 
human bodily systems, from the urogenital tract to the nerve network and brain. 
Known as venereal diseases (VD, from Venus, Roman goddess of love) or sexu-
ally transmitted diseases (STDs), these include syphilis, gonorrhea, and chla-
mydia. Human Immunodeficiency Virus-Acquired Immunodeficiency Syndrome 
(HIV-AIDS) is also included among these, though it can be transmitted in various 
nonsexual ways as well. The pathogens that cause STDs include bacteria, viruses, 
fungi, and protozoa. Although some STDs, such as gonorrhea, are recorded in 
texts going back thousands of years, including the Bible, the direct association of 
STDs with sexual activity is more recent. Until the late nineteenth century and the 
acceptance of germ theory by scientists, diseases affecting the human genitouri-
nary system were considered to be mere variations of the same disease.

Syphilis was the first, and for centuries the only one, to be studied and spe-
cifically treated by Western medicine. Its sudden and devastating epidemic 
appearance in Italy at the end of the fifteenth century forced attention on a 
wicked disease that had an apparent association with soldiers, prostitutes, and 
religiously forbidden sexual activity. In a world that readily believed that God 
directed bubonic plague to punish the unrighteous and leprosy to afflict the 
immoral, it was easy to understand “the great pox” as divine retribution for 
sexual sins. As Europeans inadvertently spread the disease to non-Christian 
societies, the new victims simply associated it with the sexual activity of the 
visitors. Because of the location of sores, rashes, and other physical symptoms 
in the genital region, STDs were easily attributed to sexual activity long before 
the pathogenic sources were identified in the later nineteenth and early twentieth 
centuries. As with AIDS four centuries later, avoidance of VD was simple: no 
sexual activity, no sexually transmitted disease. But the human imperative to 
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reproduce and to seek out the pleasures accompanying genital activity have 
always won out. Of course, far from all sexual activity is reproductive, loving, 
or pleasurable. When this is imposed upon another by force, the violation is 
greatly aggravated if an STD is transmitted to the victim.

PATHOGENS AND STDS

Bacteria

By the later twentieth century, scientists were able to define and explain many 
specific STDs and their pathogenic causes. Various bacteria are transmitted by a 
carrier to another person from one warm, moist, mucousy body part to another. 
Mucus is a gooey or slippery carbohydrate-rich substance the body produces to 
help protect its openings to the world. These include the eyes, nose, and throat, as 
well as the anus, large intestine, penis, and vagina. Certain harmless bacteria, 
which thrive in dark, moist environments, find mucous membranes especially 
attractive because they are rich in minerals, sugars, and amino acids—the build-
ing blocks of proteins. The bacteria can consume these without harming the 
human host. Escherichia coli, or E. coli, is a bacterium normally found in the 
human colon, as the name indicates. It is transmitted through fecal material depos-
ited in the environment, as in badly purified water or contaminated food, or by 
contact with the anus. Such contact can be sexual, though it does not have to be. 
When such a microbe is transplanted from its natural home to a receptive but for-
eign one, it can cause severe problems, as infective E. coli does. Intestinal bacteria 
Pseudomonas aeruginosa and Enterobacter aeruginosa can also be infective if 
transmitted through anal sex.

Chlamydia and gonorrhea share many of the same symptoms, but are caused by 
quite different bacteria. In 1903 three German biomedical researchers, Albert 
Neisser, Ludwig Halberstaedter, and Stanislaus von Prowazek, went to Java in 
search of insights into syphilis. In 1907 they identified the STD chlamydia. Until 
1963, when the causal bacterium Chlamydia trachomatis was isolated, microbiol-
ogists believed the disease was caused by a virus. Chlamydia is transmitted via 
oral, anal, or vaginal sex. Chlamydia trachomatis is an unusual bacterium in that 
it has to occupy a human cell before it can reproduce, a characteristic usually 
associated with viruses. It enters in the form of a tiny spore in a protective sac, 
within which it reproduces a horde of fully developed bacteria. The bacteria then 
devolve into spores, which break out of the human cell and find new cells to invade 
and inhabit. Chlamydia trachomatis is believed to be the most commonly acquired 
STD pathogen, though chlamydia is not the most often reported STD. For 2017 the 
Centers for Disease Control and Prevention (CDC) reported 1,708,569 cases of 
chlamydia in the United States, a number that rose by 3% in 2018, to 1,758,668. 
Between 2000 and 2018, case rates per 100,000 population doubled from about 
250 to over 500. Female cases were about double the number of male cases. The 
disease poses a death threat to newborns, a growing population segment exposed 
to chlamydia. Most mature carriers are asymptomatic, but symptoms may range 
from serious to unnoticeable, and damage to the body is generally limited to the 
reproductive organs.
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Bacterial gonorrhea, often referred to as the clap or the drip, is caused by Neis-
seria gonorrhoeae, or gonococcus. The disease name was coined by the ancient 
Greco-Roman physician Galen, who labeled it the “flowing of semen.” This was 
how he understood the material consisting of pus and bacteria the male penis dis-
charged during an episode. The bacterium is named for the German physician 
Albert Neisser, who isolated and identified it in 1878. Like other STD pathogens, 
it can cause problems in many parts of the human body, but most commonly in the 
genitourinary tract. Its only host is the human, whom it enters through the mucous 
membranes of the penis or vagina, and also the eyes, nose, or throat. Once inside 
the body, cytokines—proteins produced by the body’s defensive lymphocytes and 
phagocytes—interact with and kill many of the bacteria, producing a distinctive 
pus-like vaginal or penile discharge. Gonococcus bacteria can also deflect ele-
ments of the immune system by a kind of shape-shifting. The body is prepared to 
counteract pathogens of this specific bacterial type, but many of the gonococci 
present alter their exterior physical characteristics, or phenotype, or their genetic 
makeup, or genotype. Changes in genetic makeup occur by the acquisition of 
genetic material from other microorganisms, or from mutation. The bacterial 
cells’ exteriors sport tiny hairs, or pili, that serve to attach the invader to the tar-
geted mucosal cells. The bacterium’s exterior also produces a toxin, or poison, 
during cellular reproduction or death. Many carriers of gonorrhea, especially 
teens, are asymptomatic (over 70% for males and females), while 10% of adult 
men and 50% of adult women carriers have “hidden infections.” The disease may 
have no symptoms or ill effects on the body, or may create serious problems for 
the heart, liver, joints, skin, and central nervous system. In the late 2010s, gonor-
rhea was second to chlamydia in reported U.S. cases. After reaching a historic low 
reported incidence rate in 2009, this figure steadily grew by 82.6% to 2018. The 
total number of reported cases in 2018 was 583,405, or about a third the total num-
ber of 2018 chlamydia cases.

Chancroid is a bacteria-caused condition of painful lesions or ulcers (sores or 
chancres) that appear exclusively on the genitalia. The bacterium Haemophilus 
ducreyi is easily passed from one partner to another by sexual activity. This dis-
ease is generally found in developing tropical countries among urban sex workers 
and their customers. It is strongly associated with poverty and substandard lining 
conditions as well as promiscuous sexual activity. Bacterial vaginosis results in a 
woman’s vagina when certain native bacteria are overstimulated and over- 
reproduce, causing an infection and discomfort. It seems to occur in women who 
are sexually active, but is not transmitted from one person to another. Bacterial 
syphilis is discussed in detail later. All bacterial STDs respond to antibiotic regi-
mens, though there are drug-resistant strains.

Viruses

Viruses that are pathogenic are also transmitted through sexual activity. HIV, 
the retrovirus that causes AIDS, is discussed in its own section later. Genital her-
pes can be caused by either of two types of herpes virus: Herpes simplex virus 
(HSV) 1 or 2. HSV 2 is more commonly associated with genital herpes, though 
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HSV 1 may also be spread by sexual activity and result in genital rash, sores, and 
other uncomfortable symptoms. HSV 1 causes characteristic lesions or sores 
around the mouth. Because certain sex acts involve the mouth and the genitalia, 
these can cause transmission of the viruses from one region to another. Often the 
carrier is asymptomatic, though he or she may still transmit the pathogen. Genital 
warts are products of the human papillomavirus (HPV), an extremely common 
microbe with more than 40 strains. HPV are easily transmissible, especially during 
sex, and are believed to be a cause of cervical cancer. Some HPV may also cause 
cancers of the mouth, anus, vulva, and penis. Warts are often tiny and benign, but 
if large, may interfere with urination and even childbirth. Viral hepatitis is an 
inflammatory disease of the liver caused by viruses that are passed among humans 
through sexual activity, especially oral and anal. It appears in five forms, labeled A, 
B, C, D, and E. A and E are passed through the fecal-oral route, which may include 
certain sexual acts. Hepatitis viruses B, C, and D are found in body fluids that are 
exchanged during sex, including blood, vaginal secretions, semen, and even saliva. 
Many chronic or life-long carriers of the hepatitis virus are asymptomatic, though 
the disease may become a cause of severe liver damage.

Pathogenic Fungi and Protozoa

Pathogenic fungi and protozoa can also be transmitted sexually, creating 
infections in the genitourinary regions of the body. Vaginal candidiasis is a con-
dition caused by the fungus or yeast Candida albicans. Candida is present just 
about everywhere in the environment, and in the body’s mouth, lower gastroin-
testinal tract, and vagina. Normally, the body is able to control the amount of the 
fungus in any one place, but when its capability breaks down, the microorgan-
isms flourish and coat warm, moist surfaces. Oral thrush is one manifestation, as 
are diaper rash and yeast infections. The fungus can be transmitted by almost 
any kind of sexual activity, from kissing to anal penetration. An example of a 
protozoal STD is trichomoniasis. This disease is caused by the presence of the 
protozoon Trichomonas vaginalis in the vagina or the male urethra. It is passed 
between women and women, and women and men, with women being the usual 
carriers. Symptoms are generally uncomfortable rather than serious, and most 
carriers are asymptomatic.

Syphilis

Syphilis is a complicated, three-phase disease caused by the spirochete bacte-
rium Treponema pallidum. It is usually transmitted through sexual activity. It 
seems to have been introduced to Europe, and from there worldwide, from the 
Caribbean or South America in the 1490s. In its third phase, the disease leaves 
characteristic skeletal scarring, which is missing from European human remains 
prior to its first appearance in 1494, but is found on pre-Columbian South Ameri-
can and Caribbean skeletons. Mayan medical texts seem to describe gonorrhea 
(kazay) and syphilitic sores (yaah). Aztec gods were said to inflict the disease on 
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the sexually unfaithful or unchaste. The god of love, Xochiquetzal, and the god of 
pleasure, Macullxochital, had especially short tempers. After first explosive 
appearance in Italy in 1494, syphilis quickly spread across Continental Europe. In 
1500 it was being reported in Denmark, Sweden, Holland, the British Isles, 
Greece, Hungary, Poland, and Russia. It traveled with the Portuguese explorer 
Vasco da Gama to Calicut in India in 1498 and thence to Japan. By 1520 it had 
spread across North Africa, the Near East, and China. Explorers, sailors, mer-
chants, soldiers, and even pilgrims seem to have spread the virulent and deadly 
disease. Europeans called the disease the pox, or the great pox to distinguish it 
from smallpox. At the same time, Italians and Englishmen called it the French 
disease, Frenchmen the Neapolitan disease, Japanese the Portuguese disease, and 
Pacific Islanders the British disease, each naming it for those whom they blamed 
for importing it. The name syphilis was coined by the sixteenth-century Italian 
surgeon Girolamo Fracastoro, an early proponent of contagion theory, who fea-
tured the disease in a long poem whose suffering antagonist had the name.

Syphilis is the most common of the treponema diseases, which include bezel, 
yaws, and pinta. The bacteria enter the body through the mucous membranes, 
which may include those in the eyes or nose as well as the mouth, urethra, vagina, 
or rectum. They will thrive if kept warm and moist by the human body, which is 
why intimate sexual contact is a perfect means of transmission. Outside this envi-
ronment they may survive only for an hour or two. The initial stage of the infec-
tion produces a swollen sore or chancre (canker) at the site of entry, often the 
vagina or penis. This is the result of the human body’s immune system struggling 
with the pathogens and producing bacterial matter and pus that can transmit the 
pathogens to another. The chancre lasts for about three to six weeks and disap-
pears whether or not treated. The secondary stage follows, rapidly if the victim’s 
immune system is already weakened, for example, by HIV, stress, or malnutrition. 
Characteristic sores spread in the regions of the mouth, rectum, and genitals, con-
tact with which is highly infectious. Rashes develop in various parts of the body 
and may be accompanied by fever, swollen lymph glands, sore throat, patchy hair 
loss, headaches, weight loss, muscle aches, or fatigue. The immune system is 
weakened, clearing the way for opportunistic pathogens to take hold, especially 
those that cause other STDs. Whether treated or not, these symptoms will disap-
pear. If not treated successfully, however, a stage of latency follows for months or 
even years, during which the carrier remains asymptomatic but probably not con-
tagious. The bacteria’s presence can continue to undermine general health and 
immunity, however, and can launch a third (tertiary) stage of the disease, even 
decades after the initial infection.

The tertiary stage is the most devastating, causing organ failure, bone scarring, 
cartilage destruction, and nervous system disorders including eye and brain dam-
age, madness, and paralysis. The effects of this stage often lead to death. Infection 
by one treponema disease confers immunity to all treponema diseases, so reinfec-
tion of a syphilis survivor is not likely. Those who had been infected by yaws, 
bezel, or pinta are also unlikely to contract syphilis. These three are tropical dis-
eases that tend to be endemic to particular regions. When syphilis appeared in 
Europe and spread to Asia, it was initially very virulent and for many presented a 
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death sentence as well as horrible pain and disfigurment. It seems that by the end 
of its first century in Europe, it had become less deadly if no less disgusting a 
disease.

Early on, the association of syphilis with sexual activity was strong, and given 
the states of sixteenth-century medicine and spirituality, the disease was routinely 
understood as divine punishment for sexual misbehavior. God used plague to pun-
ish general societal immorality, leprosy individual sinfulness, and syphilis spe-
cifically venereal sin. At the same time, Italian physicians noted that it was 
contagious. As early as 1514, Giovanni de Vigo, surgeon to the Marquis of Saluzzo, 
wrote of syphilis in his Practice in the Art of Surgery, “it is above all a contagious 
disease. The contagion is derived above all by coitus, that is to say by sexual com-
merce of a healthy man with a sick woman,” or vice versa. The woman, however, 
was usually blamed. It would be 400 years before the pathogen that caused syphi-
lis was identified (1905), a discovery that led almost immediately to an effective 
remedy.

HIV-AIDS

HIV is a virus directly related to an animal pathogen, the Simian [lower pri-
mate] Immunodeficiency Virus (SIV), which is found in Central and West Africa. 
Genetic testing indicates that the virus jumped from nonhumans to humans dur-
ing the early twentieth century, though the initial identifiable case is usually dated 
to 1959. Isolated cases later recognized as related to HIV followed. The introduc-
tion of HIV to New York City, a hotbed of early identified cases of AIDS, is often 
understood as the very early 1970s, with a jump to San Francisco, another hotbed, 
in the mid-1970s. As recipients of the virus can remain asymptomatic for as long 
as a decade after contracting the virus, tracking early cases to their sources has 
been very challenging. However the jump was made from Africa, or perhaps the 
Caribbean, to the United States, the virus became initially embedded in the very 
sexually active male homosexual communities of New York City and urban 
coastal California. Members of these communities participated in behaviors that 
favored the transmission of HIV: many promiscuous sexual encounters and unpro-
tected anal sex, and the use of intravenous drugs to heighten the experience. 
Throughout the era of HIV-AIDS in the United States, this is the population in 
which most cases have been located. A very different picture emerged in southern 
and Central Africa during roughly the same period. Here the spread of the patho-
gen occurs among heterosexuals, with married or otherwise sexually active 
women being infected by men who had contracted the disease from infected 
women. There is thus nothing innately “gay” about HIV-AIDS, except in the epi-
demiological patterns found in the United States and other developed, northern 
hemisphere countries.

The virus can enter the human body in numerous ways, including contami-
nated intravenous needles as well as unprotected sex. It is a retrovirus, a type of 
microorganism discovered only in 1970 and first cultured only eight years later. 
Once in the body, the retrovirus is attracted to a certain CD4 protein on the exte-
rior of the wall of its T4 cells, or T-lymphocytes, which play a vital role in the 
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body’s immune response to invasive pathogens. Immunologically important mac-
rophages also have the attractive CD4 protein and can host the HIV. If uninhib-
ited, the virus enters the host cell where it proceeds to use its RNA and an enzyme 
called reverse transcriptase—hence the label retrovirus—to produce the neces-
sary DNA for reproduction. This material is then infused into the chromosomes of 
the host cell, which in turn creates more RNA to repeat the process. Unlike other 
viruses that destroy the host cell by rupturing its cell wall to distribute the newly 
created viruses, some HIV are budded off the exterior of the wall, leaving it tem-
porarily intact. Eventually the virus’s reproductive process kills the host cell. 
Other HIV remain dormant within the host macrophage, which essentially remains 
a captive. This feature of the HIV thus not only thwarts the efforts of the human 
immune system, but harnesses for its own use one of its most powerful elements. 
While HIV is the pathogen, the disease created in the body is labeled AIDS.

Having made the victim’s immune system deficient and contaminated the 
blood, the viruses proceed to infect such fluids as semen, the vaginal mucosa, and 
breast milk. They can remain within the body for as long as a decade without pro-
ducing symptoms, though the infected fluids can readily transmit the viruses. 
With its immune system compromised, the body gradually becomes less able to 

Scanning electron micrograph of Human Immunodeficiency Virus (HIV), understood to 
be responsible for AIDS. (Centers for Disease Control and Prevention)
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fend off other pathogens and is liable to contract such bacterial or fungal diseases 
as tuberculosis, bacterial pneumonia, or candidiasis. Cancers, too, are known to 
develop as a result of AIDS, including lymphoma, cervical cancer, and the skin 
cancer Kaposi’s sarcoma, a disease especially associated with early cases of AIDS. 
In July 1981, a cluster of 24 cases of Kaposi’s sarcoma were reported to the CDC, 
most located in the New York City gay community.

Treatments for HIV-AIDS

The only effective therapies for HIV-AIDS patients are antiretroviral drugs, 
usually used in combinations popularly known as cocktails. Individually these 
therapies are called ARTs; for anti-retroviral therapies, in a cocktail they have 
been known as highly active ARTs, or HAARTs. In 1987 the earliest of these was 
approved by the Food and Drug Administration for use by HIV patients. This was 
the reverse transcriptase inhibitor (RTI) known as AZT (azidothymidine). It had 
originally been developed as an anti-cancer drug in the 1960s. These drugs block 
the actions of reverse transcriptase enzymes that are necessary for the viral RNA 
in a host cell to be synthesized into the DNA necessary to reproduce the virus. 
Although rapidly approved for use and effective, its appearance did not slow the 
rising tide of the disease and proved to be controversial as well. Other RTIs were 
developed, but even when combined the results were not satisfactory. Protease 
inhibitors are antiretroviral drugs that directly interfere with the viral process of 
reproduction within the cell. These appeared first in 1995 and 1996 and had an 
immediate effect on AIDS deaths: 60% reduction in the first two years. Entry or 
fusion inhibitors are antiretroviral drugs that interfere with an HIV cell coating’s 
ability to link up with the receptors on the surface of the body’s defensive CD4 
cells. A chemokine coreceptor antagonist (CCR5) blocks the “docking” of the two 
bodies, which denies viral entry to a CD4 host cell. Interleukine-2 is a naturally 
produced protein created by the body’s helper T-cells that supports immune cells 
by aiding their production and maturation. It has also been produced artificially as 
a pharmaceutical since 1993. Although not an antiretroviral drug, it is used with 
them to retard the progression of HIV infection to AIDS. Initially greeted with 
great hope, clinical studies in the later 2010s question its effectiveness as typically 
administered in improving survival rates from HIV or slowing progression of an 
HIV infection to full-blown AIDS. There is currently no vaccine for HIV, and 
prospects do not look promising in the early 2020s. Retroviruses are notoriously 
subject to mutation during reproduction, a major factor in complicating the cre-
ation of an effective vaccine.

HISTORICAL PERSPECTIVES ON VENEREAL DISEASES

Early Preventatives and Treatments

Commentators on STDs have always made one simple and quite obvious point: 
avoid sexual activity and avoid its pathogenic consequences. Whether one believed 
in divine punishment, humoral imbalances disrupted by coitus, or spirochetes and 
viruses, prevention was commonsensical. But human beings being what we are, 
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such an answer always rang hollow and impractical. The human sex drive is too 
powerful, sexual activity is sometimes not a matter of choice, and risks of disease 
have been often unknown or not well understood. One outcome of sexual activity, 
pregnancy, was understood, and many historical communities had means of con-
trolling births. Some of these had herbal abortifacients or ways to remove a live 
fetus physically, but these methods had no effect on the transmission of an STD. 
Some used an early form of natural condoms, crafted from the intestines of smaller 
animals. These did provide a barrier to disease pathogens as well as contracep-
tion, if designed and used effectively. Commercial condoms seem to have appeared 
first in eighteenth-century England. Genital hygiene before and after sex was con-
sidered a prophylaxis by some physicians. Aristocratic Valencian doctor Juan 
Almenar in 1502, and Venetian surgeon Niccolò Massa three decades later, rec-
ommended that the male first cleanse the vulva of the woman partner suspected of 
disease with hot vinegar or white wine. Coitus was to be brief, and followed by a 
second cleansing of the woman and a thorough washing of the male’s genitalia 
with the wine or vinegar. In 1563 Italian anatomist Gabriele Faloppio, in a posthu-
mously published work, recommended a cleansing penis wrap that contained 
wine, guaiacum shavings (see below), copper flakes, mercury sublimate, gentian 
root, red coral, burnt ivory, and the ashes of burnt deer horn. It was to remain in 
place for four to six hours after sex.

When the slim chance of disease prevention fell to zero, a wide range of reme-
dies, or at least treatments, emerged over the years since 1494. In his 1496 medical 
pamphlet, the earliest medical writing on syphilis, Augsburg scholar Josef Grun-
peck attributed the disease to astrological influences. He counseled avoidance of 
the popular bathhouses (where sexual activity was common), adherence to a strict 
diet and laxative herbs, and cleansing of impure air with incense. Topical medica-
tion was with a compound of mercury. Mercury would remain a regular compo-
nent, especially after its championing by the German anti-humoral medical 
theorist known as Paracelsus. Mercury, or quicksilver, is, of course, poisonous 
and has potentially terrible side effects, which often proved as bad as the disease 
itself.

The other early and clearly less awful remedy was the wood or bark of the 
guaiacum plant, native to the Caribbean. Variously known as guaiac, Holy Wood, 
lignum sanctum, lignum vitae (wood of life), and hyacum, its origins in the New 
World were understood to parallel those of the disease, and contemporary medical 
theory claimed that at the geographical source of a disease one could find its cure. 
Plant products and then the plants themselves found their way to Europe, and 1516 
saw the earliest known recipe for a syphilis remedy using guaiacum. The plant’s 
supposed properties were publicized in 1518 and 1519, and its popularity took off. 
Essentially it is a sudorific, or producer of sweat in the body, which, following 
humoral theory, was understood to be a means of removing the disease’s poison. 
Other sudorific woods entered the battle against syphilis from the 1530s. Herbal 
root of China, or China smilax, originated in Goa, India, and was brought to Eur-
ope by the Portuguese. From the New World came the medicinal use of sassafras 
and sarsaparilla roots. Jacques de Béthencourt was an early sixteenth-century 
physician of Rouen, France, and opponent of the label “French disease” (he coined 
the term “venereal disease”). He understood syphilis as a divine punishment, and 
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named his book on it the New Lent of Penitence and Purgation, a reference to the 
40-day period in the Christian church calendar of abstinence and sorrow for one’s 
sins. In this dialogue, mercury and guaiacum debate their respective strengths and 
weaknesses, and, rather oddly, mercury wins the debate. The Lenten parallel is 
advanced in his 40-day fast and treatment with mercury, which was meant to 
“purge” the body of the poison.

In seventeenth-century Protestant England, household or self-help books fea-
tured remedies for “the pox,” that utilized mercury rather than guaiacum, which 
was associated with Italy, France, and other Catholic countries. In one of the earli-
est attributed to a woman, Mrs. Corlyon recommended the following if the face 
were red and covered with pimples (a symptom of the pox): a salve of mercury, a 
fasting person’s spit, oil of bay, and woodbine water applied morning and evening 
to the face for two weeks. During this time and for a week before and after, the 
patient was to drink stale beer with the dye plant madder infused. Aristocrat and 
medical writer Lady Grace Mildmay (d. 1620) of Northamptonshire, England, 
provided in her household book numerous remedies for a variety of ills, including 
the pox. First the patient was to be bled, then provided a light diet and purged with 
herbs. Topically, the affected surfaces of the body were to be wrapped in a lotion 
of sublimate of mercury, arsenic, herbs, “water of life,” and rosewater. She was to 
be kept warm by a constant fire, the object being to sweat out the poison. Poet 
Gervase Markham published his The English H[o]uswife, Containing the Inward 
and Outward Virtues Which Ought to Be in a Complete Woman in 1615. His rem-
edy was to rub on the sores an ointment consisting of mercury, the spit of a person 
who was fasting, verdigris (copper carbonate), gum Arabic, turpentine, olive oil, 
and poplar tree bud ointment. American tobacco smoked in a pipe was considered 
a prophylaxis against the plague, and some English physicians recommended it 
against syphilis. This was, however, in the face of staunch opposition from King 
James I, who abhorred both VD and tobacco.

The later seventeenth and eighteenth centuries saw the scientific revolution 
spur experimentation and the development of new approaches to old problems. In 
treating syphilis, which remained common if less virulent by then in Europe, mer-
cury remained the substance of choice. In part, this was because it seemed to work 
more effectively than other remedies. A bold shift, however, was to administer the 
poison to patients internally rather than just topically. Although physicians and 
patients alike knew the poisonous nature of the metal—it can cause neurological, 
emotional, skin, and kidney disorders, as well as tooth problems—mercury was 
used in pills, liquor, “biscuits,” tonics, syrup, enemas, gum, “astral water,” as the 
purgative calomel (mercurous chloride) and even in a chocolate. A champion of 
this kind of therapy was the imperial physician Gerard van Swieten, personal phy-
sician to eighteenth-century Austrian Empress Maria-Thérèse. In 1754 he pub-
lished a recipe for what became known as Van Swieten’s Liquor: mercurous 
chloride in alcohol and water. This easily prepared mixture was an early form of 
commercially marketed patent medicine, the formula for which was current as far 
away as Japan. Its success spurred many others to create and peddle special elixirs 
that supposedly relieved or cured syphilis and/or gonorrhea. The two had long 



 Sex and Epidemic Disease 269

been understood as phases of the same disease, though in 1793 the Scots surgeon 
Benjamin Bell distinguished them.

Venereal Disease and Prostitutes in the Eighteenth Century

The major venereal diseases rampant in the Age of Reason were syphilis and 
what was considered the disease in another manifestation of symptoms, gonor-
rhea. Eighteenth-century France regulated and required the regular health inspec-
tion of prostitutes. That is, they did until the French Revolution in 1789, when such 
procedures were considered oppressive and halted. By 1793, however, the new 
government reversed course and required prostitutes to register with the state 
police and undergo health inspections to ensure that they were not spreading dis-
ease. Under Napoleon, what came to be called the French System established reg-
ular inspections. If the woman was found to be infected, she was hospitalized 
rather than incarcerated. Eventually, much of Europe adopted this approach to 
public health.

Eighteenth-century Britons associated VD with the aberrant behaviors of cer-
tain groups of people in their midst, including foreigners, whores, Catholics— 
perhaps connected to anti-Irish sentiments—and men and women who sinfully 
chose to be promiscuous. Racism and disdain for lower classes found outlets in 
fear and loathing of the infected. In general, women bore the brunt of the preju-
dice, resulting in a form of anti-feminism or misogyny. Male victims were treated 
in popular culture with humor, either as dupes who deserved their suffering, or as 
men whose virility was proven by their having contracted the disease. When 
upper-class women suffered, they were treated as the victims of their wayward 
men. Children were believed to inherit the pox of their parents and manifest it as 
various childhood distempers including scrofula (a form of tuberculosis), asthma, 
or rickets. They distinguished the clap (gonorrhea) from the pox (syphilis) by their 
symptoms, but continued to understand them as two stages of the same disease.

The clearest connection in the public mind was between VD and prostitution. 
Early reformers called for social change to reduce the incidence and spread of the 
disease. Reducing the prevalence of prostitution was the key to reducing the dis-
ease among women in general and the men with whom they slept, whether as cli-
ents or husbands. Increasingly, men were identified as the culprits who spread the 
disease among wayward women, and prostitutes and mistresses as contaminated 
victims. Reformers began to call for stiff penalties for males who had and trans-
mitted VD through sexual activity. They published broadsides and books, and 
clerics preached and published sermons. In 1780 London lawyer and Anglican 
clergyman Martin Madan published Thelyphthora, or A Treatise on Female Ruin, 
in Its Causes, Effects, Consequences, Prevention, and Remedy. His highly contro-
versial proposal for prevention and remedy was the reinstatement of polygamy, 
which he supported on Old Testament biblical grounds. This would both provide 
for the welfare of women who otherwise were driven to the sex trade and provide 
a measure of variety in sexual relations for men who were so inclined.
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State Coercion vs. Moral Suasion in  
Mid-Nineteenth-Century Britain

Britain in the early nineteenth century was a hotbed of social and political 
reformism. Cholera and tuberculosis were laying waste the denizens of urban 
London and other burgeoning cities of the Industrial Revolution, and venereal 
diseases plagued urban sex workers and their clients. Reformers sought to address 
these patterns, among many others, by using the power of the state to cleanse the 
country and rid it of its social ills. But the exercising of the state’s power was 
always a political matter in the constitutional monarchy. In dealing with most 
infectious diseases in the days before germs were understood, there were two 
camps: those who believed that disease was passed among people by contagion, 
and those who believed it had its origins in filth and other environmental factors. 
Venereal disease was clearly contagious and not a matter of environmental pollu-
tion, but by the 1860s its origins and true nature remained mysteries.

Between 1854 and 1856, thousands of British troops and sailors participated in 
the Crimean War. Camp conditions were appalling, and diseases of all sorts swept 
the combatants’ ranks, killing far more than enemy gunfire. Thanks to the efforts 
of health reformers, especially nurse Florence Nightingale, army administration 
was forced to clean up the squalid conditions and provide effective health care. 
The efforts put the British in the forefront of military hygiene. But VD was not 
addressed with better sanitation, and it proved to be a lasting legacy of camp life. 
By 1864, a third of sick British military personnel back in Britain had one or 
another STD. In 1864 Parliament passed the first Contagious Diseases Act. It only 
applied to 11 military bases in southern England and required that any local 
woman believed to be a “common prostitute” infected with an STD undergo com-
pulsory physical examination by a male military or naval surgeon. If found to be 
infected, the woman would be held in a special ward, forcibly treated for up to one 
year, and inspected every two weeks to monitor her condition. She had no right of 
appeal. In 1866 a second Act extended the coverage to additional military installa-
tions, and in 1867 certain civilian populations were covered. Coverage was 
expanded in an Act of 1869.

In 1868 physician John Simon wrote critically of the original act and its exten-
sions. He pointed out that the act was not really effective in reducing the incidence 
of VD among military personnel, even though controlling officials’ access to 
infected women was not terribly difficult. Trying to control the activities of civil-
ians would be terribly expensive and hardly effective. In addition, while interven-
ing in the activities of government troops and sailors and their sex partners could 
be justified, doing so within the general population would be far too invasive and 
violative of traditional rights of privacy. Now Simon was no ordinary physician, 
but Britain’s chief medical officer, and a man who had always supported state 
intervention in the name of public health and safety. Indeed, the very laws Parlia-
ment had passed were based on his public policy principles. Yet here, he argued, 
the state went too far. And most of his colleagues in civilian public medicine 
agreed. His was a utilitarian and practical opposition, not one based on rights or 
morals.
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A different tack was taken by the National Association for the Repeal of the 
Contagious Diseases Acts, a group formed in 1869. Sanitary reformer Florence 
Nightingale led a distinguished group of civil libertarians, social reformers, and 
feminists, including leading women’s rights advocate Josephine Butler. Many in 
this small but vocal opposition saw the Acts as upholding a double standard, in 
which men with the disease were ignored, while women who had it were oppressed 
and locked away. They strongly objected to the forced inspections of women’s 
genitalia by male surgeons. Prostitutes may have been “fallen women” in the 
phrase of the day, but they were above all women. These advocates of repeal of the 
Acts supported moral reform rather than incarceration; they believed in moral 
persuasion rather than coercion. The Acts, in their eyes, made prostitution safer 
and thus more socially acceptable, a virtual sin from their mid-Victorian point of 
view. The Acts may have protected the physical health of Britain, but they under-
mined its moral health. Prostitutes were to be shamed, morally saved, and turned 
away from the life, not made safer in it. It was the same strain of thought that 
made contemporary forms of Christian charity dependent on receivers’ Christian 
morals and behavior.

In 1871 a Royal Commission of Inquiry held hearings on the Acts and their 
effectiveness. Florence Nightingale gave testimony against the Acts, as did the 
utilitarian philosopher John Stuart Mill. His opposition stemmed from his belief 
that individuals should be held responsible for their own behavior. Coercion erased 
that responsibility, weakening one of the society’s key bonds. As for Repealers 
such as Butler, however, he had little good to say, since they advocated a privately 
enforced moralization as invasive and restrictive as the state’s laws. Fifteen years 
later, after continued activist pressure, Parliament repealed the Contagious Dis-
eases Acts. While the opposition’s activism played a role, the outcome was really 
determined by other, unrelated political compromises. Nonetheless, in 1886 the 
government’s role in enforcing public health was greatly reduced.

Discoveries, a Test, and a Magic Bullet

Although gonorrhea was differentiated from syphilis as early as 1793, discov-
ery of its true causal agent, the spirochete gonococcus bacterium, had to await 
developments in microbiology. In 1879 young Prussian dermatologist Albert Neis-
ser discovered the bacteria in gonorrheal secretions. He invested six years of 
research before he found a way to culture the bacteria, which led to confirmation 
of its role in the disease. In 1905 German scientists Fritz Schaudinn and Erich 
Hoffmann discovered the pathogen that causes syphilis, Treponema pallidum. A 
decade and a half before this, researchers in Norway had begun gathering data on 
the course of untreated syphilis in the human body. The study lasted until 1910, 
and involved 2,181 cases over the two decades. Detailed records of some 1,000 
subjects were ultimately analyzed, and the results were published only in 1955. By 
this time, the infamous federal Tuskegee syphilis study of 600 poor, rural Ala-
bama African Americans was halfway through its 40-year time span, from 1932 
to 1972.
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In 1906, a year after the discovery of Treponema pallidum, German scientists, 
including Neisser, Julius Citron, and bacteriologist August Paul von Wassermann, 
developed a test for the presence of human antibodies to the spirochete. The Was-
sermann Test, as it came to be known, provided a first step toward treatment of 
those afflicted with syphilis. Yet another German scientist, Nobel Prize-winning 
immunologist Paul Ehrlich of Frankfurt, set out to find a remedy for the disease 
other than mercury or the much less effective guaiacum. He replaced mercury 
with the poison arsenic, which had been used before. In 1909 he and a Japanese 
collaborator Sahachiro Hata found the “magic bullet” they sought. It was an arse-
nic compound he named arsphenamine, and it was marketed by major German 
chemical company Hoechst AG as Salvarsan. As it was the 606th version that his 
laboratory tested, it is also known as compound 606. Despite potentially serious 
side effects, it was very effective. In 1912 compound 914, or neoarsphenamine, 
marketed as Neo-Salvarsan, proved to have equally powerful results with less 
serious side effects. A disease that had been a scourge for over 400 years was now 
controlled.

The next step was the discovery of antibiotics, beginning with penicillin in the 
1930s. It was tested in 1943 and released commercially after World War II. This 
resulted in claims of 98% effectiveness and none of the arsphenamine complica-
tions. The magic bullet was shelved. Overuse of the new antibiotics, however, 
resulted in strains of bacteria, including Treponema, becoming drug-resistant by 
the mid-1960s. Effective antibiotic drugs have continued to be developed, and the 
trend line in the incidence of syphilis in the United States has been low and tightly 
controlled since the mid-1970s.

THE SEXUAL REVOLUTION OF THE 1960s AND 1970s

In the post–World War II 1950s, the developed world sought for a return to nor-
malcy, to borrow a term from an earlier decade. Rather than economic depression, 
totalitarianism, and war, the free world set a course for stability; economic suffi-
ciency; and conservative religious, moral, and social values. Advances in medi-
cine and biochemistry had infectious diseases on the run, what war the world 
knew was generally “cold,” and the Baby Boom helped make up for the millions 
slaughtered on the world’s battlefields and embattled cities. But by the decade’s 
end, underlying forces of discontent cleared their throats, and the world under-
went a very significant social and cultural shift. Liberating male sexuality took the 
first steps, with libertine magazines beginning with Hugh Hefner’s Playboy cham-
pioning a lifestyle of sophisticated male sexual freedom liberated from moral con-
fines of family or church. Antibiotics had made sexual activity safe for men, at 
least as far as STDs were concerned, and women were meant to fend for them-
selves. This they could do beginning in 1960, when Searle pharmaceuticals 
released “the pill,” which provided a 99% effectiveness in preventing pregnancy—
but not VD—when used properly. Even wanton, promiscuous sexual activity now 
left behind its two greatest sources of social stigma: disease and pregnancy. Only 
old fogies and puritans could complain.
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Social scientists produced studies that seemed to validate the new attitudes as 
emerging social norms. Indiana University biologist and “sexologist” Alfred 
Kinsey had pioneered this research with his postwar Sexual Behavior in the 
Human Male (1948) and Sexual Behavior in the Human Female (1953). By 1966 
the research team of Masters and Johnson could declare in Human Sexual 
Response that the revolution was well underway. Along the way, Helen Gurley 
Brown started publishing Cosmopolitan magazine, what became known as the 
woman’s version of Playboy. It had begun life in 1886, and in 1965, under Brown, 
morphed from a literary journal to a hip, slick, sexually aware urban women’s 
magazine. In 1962 Brown had set the tone in her Sex and the Single Girl, which 
served as a self-help guide for the young woman entering the complex world of 
the urban workplace and emerging sexual norms. In 1965 the U.S. Supreme 
Court decided Griswold v. Connecticut in favor of unrestricted access of married 
couples to birth control. The right was recognized by the Court as applying to 
unmarried couples in 1972. In 1973 Roe v. Wade established a woman’s right to 
an abortion. By April 1972, Congress had passed the Equal Rights Amendment, 
understood as being necessary to ensure both traditional and newly recognized 
rights of America’s women. Too few states, however, had ratified the change by 
its deadline in 1979. The label commonly attached to the activism behind these 
efforts was “women’s liberation,” or “just women’s lib,” a term commonly used 
by the late 1960s.

The term “feminism” embodied the new attitudes and behaviors of women. 
Feminism, however, was not just about sexual freedom, but about unrestricted 
access to a wide range of social, economic, and political opportunities against the 
pressures of a male-dominated society. It was a form of civil rights movement that 
paralleled other forms of activism in the 1960s, including civil rights for African 
Americans, the anti-Vietnam War movement, and basic civil rights for homosexu-
als. All of these social trends, supported largely by young people, including many 
university students, blended into a mass movement that opposed war, championed 
free love, and hailed the drug culture and its expressions in art, music, and film. 
Hippies replaced Hugh Hefner’s “swingers” as the truly sexually liberated. Old 
sexual taboos fell by the wayside: homosexuality (until 1974 considered a “sexual 
disorder” by the American Psychiatric Association), pornography, interracial cou-
pling (miscegenation), adultery, and fornication. Even sex workers received some 
legitimation through their organization COYOTE (Come off Your Old Tired Eth-
ics; 1973). Feminists had problems with these folks, as they condemned the exploi-
tation or oppression of women through commercialized sex, but prostitution could 
be a liberating activity, and thus might be supported. Experimentation was the 
watchword.

All of this was hardly confined to the United States, as mass news media, tour-
ism, student exchange programs, and entertainment media spread the message of 
peace and love throughout the free world. The association of free love with what 
other cultures saw as opposition by American youth to American racial and other 
minority bigotry and immoral belligerence in Vietnam galvanized the movement. 
Unfettered drug use often accompanied societal liberation in the United States, 
and this association also transferred across the globe.
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Gonorrhea case rates fell immediately after the availability of penicillin in the 
mid-1940s, leveling off until about 1963. From then until 1974 the rate tripled, and 
then dropped off significantly and continuously until reaching its lowest recorded 
point in 2009. The CDC attributed the rise “in part” to the coming of sexual age of 
postwar baby boomers. Young people from teenagers to 30-year-olds have been 
consistently the dominant age group for new cases. It was also this group that was 
in the forefront of the social changes related to the sexual revolution. Did their 
increased sexual activity, and increased levels of promiscuous sexual activity, fuel 
the increase in gonorrhea? It is difficult to deny. On the other hand, reported total 
cases of syphilis also dropped significantly from the mid-1940s through the early 
1950s. They continued to decline during the following decades, however, result-
ing in a decline from 450 cases per 100,000 population in 1945 to 11 cases in 2018. 
The sexual freedom unleashed in the 1960s was reined in from the early 1980s 
with the onslaught of HIV-AIDS and its heralded threat to heterosexual as well as 
homosexual Americans. The threat popularized the use of condoms within both 
segments of the population, and a declining sexual promiscuity, at least among het-
erosexuals, reduced opportunities to transmit STDs of all kinds. In any case, the  
societal changes of the 1960s and 1970s played long-lasting roles in reshaping 
American sexual values in the long run. Religion-based intolerance and moralism 
declined in influence as wide acceptance of both heterosexual and homosexual 
attitudes and beliefs once vilified slowly moved to center stage. Openness in dis-
cussing sexual matters, whether in the media or the family, reduced a great deal of 
the stigma associated with sexual practices and problems. Contemporary men and 
women, gay and straight, have taken greater responsibility for their own sexual 
health—and health more generally—than in earlier generations.

FROM TRANSMISSION TO EPIDEMIC

“Gay Sex” and Sexual Culture

The term “men having sex with men,” or MSM is rapidly replacing the more 
traditional label male homosexual activity. Not all who participate in its various 
forms self-identify as gay, nor do all consider themselves part of a “gay commu-
nity.” MSM contact can simply be a form of expressing aggressive power or domi-
nance, as happens in male prisons. In these and other situations, forced sexual 
contact is considered rape.

Those who practice consensual MSM are more likely to contract various STDs 
or HIV due to the nature of their sexual activity and the nature of the gay sexual 
culture. One factor is the fact that studies show that gay men are more likely than 
the general population to carry the pathogens of STDs or HIV. A pathogen-free 
MSM partner has a higher likelihood of acquiring an STD from an MSM partner 
than from one who does not participate in homosexual sex. A related factor is the 
acceptance of sexual promiscuity within the gay culture. The most effective 
means of guarding against the acquisition of disease pathogens is ensuring that 
one’s partner is free of them. Sex with many partners over time increases the 
chances that one or more will be infected and not disclose the fact. In addition, for 
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many in gay communities the use of prophylactic condoms is considered optional 
or an obstacle to sexual pleasure. The use or abuse of alcohol and various recre-
ational drugs by participants in MSM can serve to lower personal defenses and 
lead to unsafe sexual practices. When recreational or addictive drugs are taken 
intravenously by careless or poverty-stricken people, needles may be shared, 
which is a further means of transmitting pathogens, especially HIV. Finally, MSM 
sexual activity includes potentially dangerous forms such as oral-genital contact 
and anal sex.

Members of communities that practice MSM are often very aware of the risks 
that careless, promiscuous, or unprotected sexual activity poses. Such men are the 
best advocates for the avoidance of risky behaviors. Since the identification of 
HIV-AIDS in the early 1980s, however, waves of young men who practice MSM 
have accepted the risks of disease that MSM sex present. The development of anti-
retroviral drugs that lessen the impact of the HIV has also convinced many that 
the risks of infection are less serious than a generation ago. Thus, the sexually 
active “gay lifestyle” continues to present its participants with risks much higher 
than they need to be.

HIV/AIDS in Contemporary Africa

In Central and Southern Africa, the disease is spread from one person to 
another, but the transmission is rather more complex, and only partially of a sex-
ual nature. The hunting, butchering, preparation, and consumption of wild animal 
products, known as bushmeat, is one source of the virus. Some species of wild 
primates, also known as simians, can carry the simian immunodeficiency virus 
(SIV) in their bloodstreams with few or no symptoms. When humans come into 
direct contact through broken skin with contaminated blood, however, SIV can 
mutate into its close cousin HIV inside the human body. Members of African 
communities that lose food-producing land to logging or urbanization have 
increasingly relied upon bushmeat for protein. While the numbers of people 
directly affected by this source may be small, they are amplified by the fact that 
the virus is transmitted sexually as well as by tainted blood. That is, a person 
infected through a cut in the skin can pass it through sexual activity.

South Africa and its neighbors produce the highest percentages of AIDS-
affected residents. In 2018 an estimated 7,700,000 South Africans had HIV, and 
some 20.4% of the population between ages 15 and 49 were affected. In 2017 chil-
dren aged zero to 14 years of age with HIV numbered 280,000, with only 58% 
undergoing antiretroviral treatment (ART). In 2018, 240,000 new cases of HIV 
infection were reported, and 71,000 people died of AIDS-related causes.

Sex workers, both hetero- and homosexual, are among the most likely people to 
contract the disease. In Nairobi, Kenya, in 1981 only some 4% of these were found 
to have HIV-AIDS, whereas only three years later the percentage had exploded to 
61%. In 2018 national prevalence among South African sex workers was a similar 
57.7%. In major centers, the numbers varied from a high of almost 72% in Johan-
nesburg to 39.7% in Cape Town. Poverty and lack of marketable skills and job 
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opportunities increased the attraction of the sex trade, many of whose participants 
were also intravenous drug users. Condom use during commercial sex, which 
would greatly decrease the incidence of transmission, is reportedly high in urban 
areas, but in some jurisdictions even the possession of these prophylactics is ille-
gal. Percentages of infected female sex workers who receive ART range from 19% 
in Johannesburg to 27.7% in Cape Town. Sex workers of both sexes are looked 
down upon by society at large and by law enforcement authorities. Reports of 
abuse from harassment to rape reinforce the picture of their vulnerability.

Women and girls more generally are vulnerable to male sexual abuse. Hus-
bands of married women have sex with infected women and end up infecting their 
wives. This is especially the case when husbands travel for business or as seasonal 
laborers. Young daughters are forced into the sex trade by impoverished or other-
wise desperate parents, and the situation is worse for orphaned girls who are not 
carefully institutionalized. Sexual activity between older men and much younger 
women or girls is a major reason why rates of infection are some four times higher 
for young women than for males their same age. Some of this is commercial in 
nature, while much is a cultural matter of exclusive sexual access by gift-giving or 
patronizing men. Once again, poverty is at the heart of the women’s and girls’ 
vulnerability.
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Media and Epidemics from Gutenberg 
to AIDS

When one sends a friend an email, communication takes place. When the pope 
preaches from St Peter’s, broadcasts his sermon on television, publishes it in print, 
posts it on YouTube and social media, and orders that it be read from every Catho-
lic pulpit, that too is communication, though on a vastly larger scale. Both senders 
have a target audience and a purpose in wanting to communicate. Their messages 
differ, radically, as do the media they employ. Media is the plural of medium, or 
the thing in the middle, that connects the sender of a message and the person or 
people for whom it is intended. A sender can be a single, distinct person, or a body 
of people, such as a school, interest group, corporation, or government agency. A 
message may be meant for a particular person, a target group of people, or every-
one able to receive it. Senders will choose media that they are able to use and that 
will be likely to reach the intended recipient or audience. Some media have a 
greater impact than others: a certified letter will carry more weight than an email 
or twitter message. An Internet or television ad with moving images, background 
sounds including mood-supporting music, words both spoken and written, and a 
person or people delivering the message is likely to have more of an impact than a 
newspaper ad. More people will look at a billboard than a flyer left on a wind-
shield, though the flyer is probably cheaper and may be kept for future reference. 
And sometimes the medium is the message: the shrill noise a weather warning 
app makes or that of a tornado siren says wordlessly all that a recipient needs to 
know.

Historically the greatest changes in communication are associated with media. 
Writing provided the first revolution (after spoken language) in the fourth millen-
nium BCE, and Western printing with movable type the next in the 1450s CE. 
Written messages, however, could only travel as fast as any other good. In the 
1800s, the telegraph and telephone proved revolutionary in connecting people and 
their messages in real time across vast distances. High-output mechanized print-
ing expanded the production and circulation of books and newspapers, creating 
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the early popular press. In the early 1900s, broadcast of the human voice and 
images began first with radio and then television. The later 1900s and early 2000s 
have seen a range of media explode: satellite communications, cable TV, the Inter-
net, cell phones, email, smart phones, social media, and whatever will be the next 
big thing. The quickening rate of evolution is staggering. Even the possibilities for 
in-person communication have raced ahead, from people-moving horses and sail 
to steam, diesel, and gasoline power, and from propeller-driven planes to super-
sonic jets.

Like these long-term trends, their implications for human health crises have 
become increasingly complex. At the time of the Black Death in the fourteenth 
century, messages traveled no faster than human, horse, or boat. The same was 
true of the Plague of Justinian a millennium before and the Plague of Athens a 
millennium before that. Despite the advent of print, the distribution of news, 
warnings, policy debates, advice, or new laws did not speed up before steam-
driven travel and the telegraph. By the later twentieth century, epidemic disease 
was brought into modern homes in any number of ways. Illustrated magazines, 
television, history books, and later computers and smart phones have carried vivid 
images and information on epidemics of the past and present. Newspapers, maga-
zines, and more recently electronic media spread information on current threats or 
outbreaks, usually sourced from the Centers for Disease Control and Prevention 
(CDC) or the World Health Organization (WHO). Cable television’s 24-hour news 
cycle turns rumors, gossip, opinions, speculation, and facts into hastily digested 
news stories, complete with video and often in real time. Network research depart-
ments dispense useful on-site reports and documentaries on health care concerns, 
including infectious disease and its social and political effects. For scientists, 
bureaucrats, doctors, and local political and health authorities, satellite communi-
cation by cell phone and other devices means being informed and primed for 
action at the earliest moment. In the spring of 2020, both the U.S. president and 
New York governor held independent, midday daily press conferences lasting 
over an hour each on COVID-19. Each one was part advice, part propaganda, part 
news, and part prognosis on the pandemic. Since transmissions can be both visual 
and oral, specialists at Atlanta’s CDC can examine patients in Uganda and provide 
needed advice instantaneously. Data, too, such as vital statistics, can be transmit-
ted immediately via satellite.

It is a truism to say that anyone with a cell phone and a social site has become a 
reporter. The utter flood of information on medical matters can be very difficult to 
control or even navigate. This can lead to good information being pushed aside in 
favor of fake, alarmist, or even freakish reports. As long as electronic media 
remain unpoliced, the price of freedom may be misinformation. On the other 
hand, in some countries the ruling elite has sought to curb even legitimate news of 
disease outbreaks, lest they lead to internal popular unrest or foreign shunning. In 
sixteenth- and seventeenth-century London, public declaration of plague meant 
the imposition of numerous harsh measures, so on occasion it was delayed. In 
eighteenth-century Moscow the same applied, so that even as plague victims piled 
up no public statement was made lest foreign trade be interrupted and diplomats 
flee. For similar reasons, some modern governments have sought to stifle the 
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communication of incidence or mortality rates or even the presence of certain 
diseases among their citizens. China’s purported delay of announcing COVID-19 
to the world is only the latest example. Now, however, with mass communication 
effectively in the hands of even the most remote villager or village doctor, the 
intended audience may indeed receive the message. This chapter begins with 
Gutenberg’s revolution in the 1450s and closes with the complex case study of the 
AIDS crisis of the 1980s. For more recent developments, consult volume 1, chap-
ter 6 on trends of the twenty-first century.

EARLY POPULAR PRESS AND EPIDEMIC DISEASE

Posters and Broadsides

The introduction of printing on inexpensive paper in the mid-1450s made pos-
sible the design and use of cheap wall posters, a medium that remains in use. 
Although few survive from early modern Europe, we know from images of street 
life that during plague outbreaks these were affixed to gates and walls where the 
public was likely to see them. In a few instances, one man reads aloud while the 
small surrounding crowd listens. The content could be the latest civic regulations, 
lists of those who died recently, or other news related to public health. To keep 
printing costs low and to use space efficiently, illustrations were minimal or lack-
ing altogether. These contained messages that people sought out and they did not 
need enticing images. By the later sixteenth century, however, illustrated plague 
broadsides also began to appear on walls. These were not official announcements, 
but rather contained news, information, prayers, ballads, advertisements, exhorta-
tions to pray, or warnings of even worse disasters to come. Copies were posted, 
but the printshop was identified so people might buy their own there.

By the seventeenth and eighteenth centuries, the two forms had merged. In the 
nineteenth century, lithography, which allowed color printing, advanced the poster 
form further, whether for official information, medical warnings, or commercial 
advertising.

Almanacs and Self-Help Books

Almanacs, the name suggesting an Islamic origin, appeared in the West 
before printing, but cheap paper and inexpensive reproduction made these book-
lets the best-selling and most profitable products of early European printshops. 
Often written by a physician, an almanac came out annually and contained a 
variety of material. Among disease-related matters were medical advice, predic-
tions of epidemics, discussions of astrological events that were believed to have 
an effect on plagues, recommended diets and plague remedies, a “Zodiac Man” 
image that showed the supposed relationship of the Zodiac signs to parts of the 
human body, and a calendar noting the best times of each month for therapeutic 
bloodletting (to release dangerous humours). Over time, advertisements for spe-
cific locally prepared or patent remedies—often concocted and sold by the 
author—began to appear. Almanacs were usually sold out of apothecary shops, 
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wine bars, tobacconists’ shops, inns, pubs, booksellers, and later, coffeehouses. 
England’s first almanac dates to 1498, but for four decades English almanacs 
were only translated versions of continental booklets. By 1600, these original 
products of the popular press were a standard and well-regarded source of infor-
mation, however untrustworthy. Seventeenth-century English publisher Vincent 
Wing regularly ran 50,000 copies of his annual version. Around 1700, when 
newspapers were in their infancy, English presses were producing almanac print 
runs totaling 350,000–400,000 per year.

For more serious readers, early modern presses published a variety of medical 
self-help books and other sources of plague-time advice. Books of Secrets were 
large collections of all sorts of useful advice. Many targeted women who ran 
households and emphasized matters of interest to contemporary housewives, 
including recipes for hair dyes, cosmetics, and stain removers. Interspersed were 
all manner of advice for avoiding or treating diseases, including smallpox, syphi-
lis, and of course, plague. More specifically medical were books of advice for 
dealing with plague. For common folk, doctors were often in short supply when 
plague struck, due to high demand, expense, flight, or death. Printed manuals 
bridged this gap, providing the same Galenic recommendations that any profes-
sional physician would. The most comprehensive of these included several sec-
tions. One section laid out dietary regimens, listing foods and drink to consume 
and to avoid to maintain one’s health, as well as tips on exercise. Another section 
would contain advice for avoiding plague by flight, prayer, self-isolation, carrying 
blessed or supposedly naturally effective talismans or amulets, or smoking tobacco 
to purify the air around one. A third section suggested ways of remedying the 
disease once acquired. Herbs and home remedies were often supplemented with 
recommendations for commercially available concoctions. Of course, plague was 
by no means the only medical problem people faced. Publications offered help for 
contemporary problems from whooping cough to syphilis, typhus to stomach 
ailments.

Moral Literature

Early modern physicians no less than preachers and priests agreed that the 
cause of plague and other infectious diseases such as syphilis was human sin. The 
Old Testament of the Bible made the connection clear: God punishes sin with 
death and suffering, as in the days of Noah and the flood. With God as the agent, 
the only worthwhile response to plague was prayer and repentance. But sorrow 
and shame for sin was not only the required personal response. Society itself was 
corrupt, so the response needed to be societal as well. Preachers in both Catholic 
and Protestant Europe published sermons that addressed just these issues, hoping 
to convince believers of their obligation to change and help society change. In 
1603, as plague raged, London preacher James Godskall printed his morality-
based homily “Ark of Noah, for the Londoners that Remain in the City to Enter in, 
with Their Families, to Be Preserved from the Deluge of the Plague.” Like others, 
he combined advice on proper diet to avoid plague with an exhortation to pursue 
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virtue and avoid sin. Similar was Roger Fenton’s A Perfume against the Noisome 
Pestilence. He drew his title from a verse in the Old Testament’s Book of Num-
bers. It had a double meaning, as contemporary medicine blamed the plague on 
poisoned air—miasma—and recommended holding a perfumed cloth to one’s 
nose as a way of filtering the noxious air. Of course, Fenton meant that prayer and 
repentance were the sweet “perfume” that defeated the disease.

Shorter moral messages were printed on broadsheets and other flyers that 
preachers distributed or that were sold for a small fee. Ballads were a popular 
medium for encouraging religious virtue, and these could be sung in social groups 
or at church. When printed, they looked like poems and were illustrated with 
woodcuts of religious images such as the suffering Christ, scenes of the plague, or 
popular themes such as the Triumph of Death. A typical example is the 1593 
printed ballad “A heavenly proclamation sent from God, declaring his great love 
towards London, and his mercy to all them that repent.” Broadsheets also dis-
played similarly themed prayers and poems. Poet William Muggins published 
“London’s Mourning Garment,” in which he urged:

Reform these things, you heads of London City.
Punish Lewd vice, let virtue spring and grow:
Then God’s just wrath, now hot will turn to pity . . .
The Plague and Pestilence, wherewith He visits still,
To end or send are in His Holy Will. (quoted in Byrne 2006, 223)

In Catholic countries, these publications contained images of revered plague saints 
such as St. Roche and St. Sebastian or the Virgin Mary. Since Catholics often con-
sidered the path to God’s ear to be through the prayers of such holy people, their 
presence was a vital part of the moral message. Although religious in subject mat-
ter, all of these messages were every bit as disease-oriented as modern flyers or 
posters urging vaccinations or proper hygiene to avoid disease.

Bills of Mortality

In many medieval cultures, numbers were largely symbolic in meaning. Large 
numbers such as a thousand or ten thousand essentially stood for “a lot,” rather 
than for an exact quantity or even a rounded one. When the Tuscan poet Boccac-
cio claimed in his Decameron that 100,000 Florentines died during the Black 
Death (1348 in Italy), he was not purposely inflating the number—in fact, fewer 
than half that—but indicating the number was huge. But he was a poet. Late medi-
eval and commercial societies changed that approach with the need to count accu-
rately all sorts of things, from money to inventory to time. Statistics, as we 
understand the term, was invented in the seventeenth century, though gathering 
the required data began earlier.

The Catholic Church was organized into regional dioceses administered by 
bishops, and each diocese into numerous parishes run by priests or pastors. A 
densely populated city such as Paris or Milan had many parishes, while less 
densely populated rural areas had fewer, and they were more scattered. Each 
Catholic belonged to a parish and a diocese, and was baptized as an infant at the 
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diocese’s cathedral church or the 
local parish church. When a 
Catholic died, he or she was bur-
ied from and often in or near the 
parish church. Yet, until the 
early modern period, few par-
ishes kept records of baptisms 
and burials, and few bishops 
seemed to care. Italian cities 
were in the forefront of generat-
ing relatively accurate numbers 
of deaths, especially during 
plague epidemics. Boccaccio’s 
city of Arezzo was one of the 
first, in 1373, followed by little 
Borgo San Sepolcro (1377), 
much larger Siena (1379), and 
still larger Florence in 1385. 
Milan began in 1452, Barcelona 
in 1457, and Venice only in 1504. 
Death totals, especially during 
epidemics, affected the econ-
omy, tax base, military man-
power, the needs for emergency 
measures and personnel, and 
other concerns of governments, 
but mortality figures were not 
initially shared with the public. 
Venice was the first in Italy to 
publish these, issuing daily pub-
lic reports from 1575.

More famous English Bills of Mortality had their origins in sporadic mid- 
fifteenth-century parish reports of burials, which noted plague deaths with Roman 
numerals. During the plague epidemic of 1518, King Henry VIII required parish-
level reports of plague deaths, and in 1538 of all deaths on a regular basis. Later in 
the century, each parish appointed two women to “search out,” inspect, and report 
on each death. The earliest printing of London reports was in the form of weekly 
broadsides listing deaths by parish that were posted publicly during the epidemic 
of 1592. By the epidemic of 1603, reports had shrunk in format to handbills printed 
on one side and sold to the public. Print runs were of 6,000 copies that sold for a 
penny each. From 1626, the weekly handbills were printed on both sides, and from 
1629 all causes of death were accounted for. This meant not only “plague,” “fever,” 
and “pox,” but “lunacy,” “blasted and planet-struck,” and “suddenly.” As parish-
generated figures, the Bills invariably undercounted all deaths, as Jews, Catholics, 
and religious dissenters usually did not belong to the Church of England’s parishes 
and went uncounted. Before newspapers (starting around 1700) and regular 

Originating in the early 1500s, the weekly London 
Bills of Mortality were an early attempt by a 
European government to quantitatively and 
geographically monitor the presence and prog-
ress of disease, especially bubonic plague. They 
were printed and circulated publicly at a small 
price. This edition is for 1665, the year of 
London’s Great Plague, which took as many as 
100,000 lives. (Dover Pictorial Archives)
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censuses, Bills, flawed as they were, constituted an important source of statistical 
information, foreshadowing the weekly reports on infectious disease produced 
and placed online today by the Centers for Disease Control and Prevention. In 
their day, Bills were often mentioned in letters, sermons, diaries, plays, and other 
published handbills. Letters especially noted upticks in plague deaths as warning 
signs of an impending epidemic. English moralists also referred to the medium: in 
1619, preacher Francis White called for bills of morality to uncover and display 
London’s societal ills and the depraved state of the City, a sentiment echoed by 
poet Francis Quarles in 1633. Although the last English epidemic was in the 1660s, 
the production of Bills of Mortality continued into the nineteenth century.

The Press and the Eighteenth-Century American Debate 
over Inoculation

Traditionally, news of the day circulated by word of mouth and letters. Preach-
ers, politicians, and town-criers made necessary announcements from the pulpit 
or street corners, and rumors could cover a town like a blanket in matter of hours. 
By the sixteenth century, some regular letter delivery routes had been established, 
connecting cities as distant as Rome and Bruges. In the seventeenth century, peo-
ple gathered at central locations, such as Venice’s Rialto and London’s Exchange, 
to swap the latest rumors, opinions, and facts, especially of economic or political 
interest. Italian rulers and businesses with branches in foreign cities had arrange-
ments for secret and regular written dispatches from agents in major cities. Royal 
courts, too, had sources of information both at home and abroad, and regularly 
received reports of interest to bureaucrats and nobles. Notices of epidemic out-
breaks in distant places were of especial importance, since these could affect busi-
ness, travel, diplomacy, and military matters. The earliest weekly French news 
broadsheet, the initially royalist and Catholic Gazette de France (1631–1915), was 
published each Saturday by Théophraste Renaudot, considered the father of 
French journalism. Within months, a Protestant newssheet appeared but was 
quickly absorbed by the Catholic Renaudot. Undeterred, other Protestant book-
sellers shortened the title and went underground with their own Nouvelles 
Ordinaires.

English commoners without business or political ties, however, had no such 
access to news, beyond rumor-mongers, chance encounters with ship captains, 
wandering entertainers with stories to tell, or printed handbills with unreliable 
reports of lurid crimes, new wars, or natural disasters. English printshops that 
published current events tended to be partisan, as early as Caxton’s first press in 
1476: pro- or anti-government, pro- or anti-Reformation, pro- or anti-specific leg-
islation. To stay in business, most were pro-government. The earliest publicly dis-
tributed weekly newssheets in English were printed by Dutch entrepreneurs  
in 1620, and shortly these took the form of small weekly pamphlets shipped to 
London. Recurring plagues at home and abroad, and the political and eventually 
military confrontations of Parliament and King Charles I, who was executed in 
1649, provided the kinds of material that boosted sales and circulation. The Crown 
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had always tried to censor and control the presses around England, as well as the 
importation of foreign newssheets. Charles’s Parliamentary successor as ruler in 
England, Oliver Cromwell, succeeded: he shut down all presses except the two 
that he controlled. After Cromwell’s death in 1658 and the return of the Stuart 
monarchy with Charles II in 1660, repression of the press continued. The Licens-
ing of the Press Act was enacted in 1662 and imposed royal monopoly control 
until it lapsed in 1695. In 1702, London’s—and the world’s—first daily newspaper 
appeared, The Daily Courant, published by Elizabeth Mallett, which ran until 
1735. It was a single sheet with advertisements on the back side. Alongside news-
papers were magazines—originally a term for a place of storage—with news and 
opinion, which were published two to four times weekly. Other newspapers 
appeared, such as Richard Steele’s Tatler (1709–1711) and Steele and Joseph Addi-
son’s outspoken Spectator (1711–1712 daily; revived in 1714 as thrice per week). 
The British press was becoming rather freer.

The first American newssheet was Boston’s Publick Occurences Both Foreign 
and Domestick, which was censored to death after one issue in 1690. It was fol-
lowed by the Boston News-Letter (1704–1776), the longest continually published 
newspaper in the colonies. It was published “by Authority” of the colonial govern-
ment insofar as the postmaster John Campbell published it, and it was supportive 
of the government’s positions. It printed primarily English and foreign news, 
gleaned from other newspapers, newly arrived merchants and ships’ captains, and 
couriers. It began as a regular report presented to the legislature, but wider demand 
made it profitable to print and sell. A competitor, the Boston Gazette, debuted in 
1719. It, too, was published “by Authority,” but was printed by young James 
Franklin and his younger brother Benjamin. Eager for business, the Franklins also 
published and sold broadsheet ballads on newsworthy events such as a drowned 
family, a shipwreck, and the death of Blackbeard the Pirate.

When plague struck the French port city of Marseille in 1720, the news appeared 
in both publications, since a French smuggler carrying the disease could easily 
bring it to Boston. When smallpox struck Boston in 1721, however, neither paper 
gave it much coverage. It was, after all, local news, and the government wanted 
the growing threat downplayed. Smallpox had hit Boston six times before 1721, 
infecting a quarter of the population in 1677. Local Puritan preacher Cotton 
Mather, part of Boston’s religious aristocracy, had a strong interest in science and 
medicine. Mather had learned of the Turkish practice of inoculating people against 
smallpox through articles in the Philosophical Transactions of the science-driven 
Royal Society in London. His African slave, Onesimus, also described a similar 
procedure he had undergone as a child. Inoculation consisted of breaking a per-
son’s skin and implanting dried or fluid material from the swelling of a smallpox 
patient. The body reacted, but less violently than from a natural infection, and the 
inoculated person was permanently immune. As the epidemic spread in Boston, 
Mather trumpeted his discovery among doctors, but only surgeon Zabdiel 
Boylston expressed an interest. He inoculated two slaves and his own son in late 
June. This action stirred a negative popular reaction, though little was said in the 
press, and Boylston was told to stop. Opponents called the procedure against 
nature, potentially murderous, and tempting God. Pamphleteer Samuel Grainger 
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published against it in “The Imposition of Inoculation as a Duty Religiously Con-
sidered,” and Mather published in defense of inoculation.

In August 1721, William Douglass, an anti-inoculation doctor, and the anti-
Mather/religious authority rabble rouser John Checkely joined with Franklin in 
establishing a third Boston newspaper. The New England Courant was to be all 
that the other two were not, including independent of “authority.” It covered not 
only Marseille’s plague and its threat to Boston, but the growing smallpox threat 
and inoculation controversy. Its first four issues railed against Mather, Boylston, 
and inoculation with a tone utterly different from the editorial text or letters pub-
lished in its competitors. Its writers, especially Douglass, stridently downplayed 
the disease and claimed the procedure to be ineffective. By issue number 5, how-
ever, Douglass and Checkely were no longer welcome, and the Courant hence-
forth published on wider topics and with the wit Franklin so appreciated in 
London’s Spectator.

October saw numbers of new cases in Boston rise to 2,500 and deaths to 402. 
Boylston was inoculating greater numbers as people clamored for help, and news 
from London was that the Crown was experimenting with inoculation on prison-
ers. The Courant now restricted its disease coverage to Marseille. In November, 
the paper printed a letter rebutting one from Mather and began attacking several 
preachers’ practice of bringing non-Bostonians into the city for inoculation. This 
sparked a short-lived pamphlet war, but by late February the News-Letter could 
report no new cases for the first time in nearly a year. The city of 11,000 had suf-
fered 6,000 cases and 844 deaths from natural smallpox; while of the 247 that 
underwent inoculation, only six had died. In London, experiments not only in 
prison but at the royal court in 1721 and 1722 confirmed the safety and effective-
ness of inoculation. In 1726, the increasingly satirical and critical Courant was 
suppressed by the colonial government and ended publication. Franklin survived 
by printing numerous American almanacs, including that attributed to “Poor 
Richard.” As an estimated one-third of American families bought one per year, he 
made a lucrative choice. By 1800, the United States had 178 weekly newspapers 
and 24 dailies.

EMERGING TELECOMMUNICATION AND MASS MEDIA

Nineteenth- and Twentieth-Century Advances in Communication

Until steam power was harnessed for transportation, a letter or any news could 
travel no faster than a horse or sailing ship. The first intercity railway anywhere 
connected Manchester and Liverpool, England and was functional from 1830. The 
earliest transatlantic steamship crossing, by the Sirius, was in 1839, and took the 
revolutionary time of only two weeks. In 1840, the first self-adhesive postage 
stamp was marketed, and in 1863, London’s post offices processed 161,000,000 
pieces of mail. About the same time, the telegraph began to be used for long dis-
tance communication, and about 1837 Morse code first provided an electric alpha-
bet. Early lines paralleled roads and canals in Britain and the United States, and 
unlike European lines, American lines were privately owned. By 1846, America 
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boasted of 1,000 miles of wires, and by the end of the Civil War, 37,000. San Fran-
cisco and New York were linked by telegraph in 1861, a decade before the trans-
continental railroad connected the two coasts. The famed Pony Express was out of 
business in 1861, after only 18 months of service. In 1866, Europe and the United 
States were connected by the transatlantic telegraph cable. Effectively, San Fran-
cisco was now directly connected to London, a city of 2,000,000. News gathering 
was revolutionized, as a report of a cholera case in New York could now reach 
Paris or the U.S. Pacific coast almost immediately. With the patenting of the tele-
phone in 1876 and the development of telephone exchanges, news reports could be 
delivered by voice and clarified by a conversation that took place in real time. 
Message sender and receiver were virtually present to each other, even if hun-
dreds of miles away. The first transcontinental phone call was made in 1915, and 
the United States and Britain were first connected in 1927. A daily newspaper 
could now have a nearly constant flow of information from correspondents.

Electronic broadcasting originated with the radio, which itself began as wire-
less telegraphy used by ships at sea. World War I (1914–1918) saw major develop-
ments in the medium, which allowed a single broadcaster to talk to everyone 
within a set distance who had a receiver (radio) turned on to his or her frequency. 
America’s first radio station was KDKA in Pittsburgh, which began broadcasting 
in 1920. Newspapers in major cities often started radio stations, beginning with 
the Detroit News in 1921. The biggest motivation was advertising opportunities. 
Entertainment brought people to the radio, but broadcasters hoped they went away 
with a desire to buy. Within a very few years, over 500 stations had opened, and 
by 1927 there were 727 across America, reaching nearly 6,000,000 radios. By 
contrast the British government’s British Broadcasting Corporation (BBC), 
founded in 1922, long retained a monopoly. Its World Service, which is still heard 
in the United States, was formed by the Ministry of Information during World 
War II (1939–1945) as a way of influencing its many colonial regions, especially in 
Africa and Asia.

Moving pictures, or movies, were invented by Thomas Edison in 1895, as a com-
bination of reels of picture frames and a projector with which to display them on a 
screen. The first American cinema opened in Pittsburgh in 1905. The early product 
was black and white and silent, with subtitles and appropriate background music 
provided by a live pipe organ or piano. Sound was first attached to the films in 
1927, and color in the late 1930s. This medium, too, could be used for advertising 
of public service messages and presentation of outright propaganda. As early as 
1910, Thomas Edison himself was producing short films creatively supporting the 
anti-tuberculosis Christmas Seal campaign, and polio became a target of filmmak-
ers and theaters in the 1930s and 1940s. At the same time, news reels such as the 
March of Time and News of the World provided footage of wars and disasters, 
including disease outbreaks among refugees. The U.S. military regularly used 
short educational films on topics such as venereal disease, maintaining personal 
hygiene, avoiding potentially dangerous drinking water and dangerous foods, and 
following camp sanitation rules. During World War II, the general public was edu-
cated to avoid or combat mosquitos that could carry yellow fever or malaria, to 
avoid sexual contact with military personnel, and to receive available vaccinations. 



 Media and Epidemics from Gutenberg to AIDS 289

Messages were simple, easy to digest, often colorful and entertaining as well as 
informative.

Television combined the broadcast possibilities of radio with the visual ele-
ments of motion pictures. Of course, many popular radio programs were trans-
lated to TV, and movies were broadcast over the airwaves. The earliest commercial 
TV was broadcast by the BBC in 1929. The earliest U.S. broadcaster was arguably 
the DuMont Network (1942), a short-lived television set producer and business 
partner with Paramount motion pictures. The National Broadcasting Corporation 
(NBC) and Columbia Broadcasting System (CBS) began very limited television 
broadcasts about the same time. NBC had been founded in 1926 as a partner to the 
Radio Corporation of America (RCA) and had a network of radio affiliates in 
every major city. CBS began with 16 radio stations in 1928, while the American 
Broadcasting Company (ABC) debuted as only a television network in 1943. By 
1946, there were only 6,000 TV sets in the United States, most in the New York 
City area. Six years later the count was 20,000,000 across America, and in 1955, 
36,000,000. In the latter year, all of postwar Europe could count only 4,800,000, 
of which 4,500,000 were in Britain and broadcast to by the BBC.

With the major medical advances in the 1940s of X-rays and antibiotics against 
tuberculosis and other diseases, of DDT against disease-carrying mosquitos, and 
vaccines against polio in the 1950s, infectious diseases were rarely in the news. 
While radio could excel at delivering short, pointed warnings and other local mes-
sages about public health, it showed little interest in more engaged discussions of 
health matters. Television, however, like health and hygiene films, could sustain 
viewer interest through visually driven investigative journalism and documenta-
ries. One example of the impact a television documentary could have is the 1982 
“DPT: Vaccine Roulette,” produced by Washington, DC, TV station WRC. It 
posed the question whether the diphtheria-pertussis-tetanus vaccine was more 
dangerous to a child than whooping cough (pertussis) itself. Lawsuits quickly fol-
lowed its broadcast and the price of the vaccine rose steeply. In 1986, Congress 
passed the no-fault National Childhood Vaccine Injury Act, which set aside a pool 
of federal money to reward complainants without their having to go through the 
courts.

The Popular Press in the Nineteenth Century

Across Europe and the Americas and in major centers around the world, news-
papers grew in presence and influence throughout the nineteenth century. Techno-
logical innovations made production faster and the inclusion of images easier. 
Where the presses themselves had relied on human power to impress the image of 
each page onto the paper, in 1814 The Times of London employed the first steam-
driven press, which, within a few years could print both sides with a single pass. 
Early models could print 1,100 pages per hour. Advances were made in setting 
type, and in 1843 an American created the first rotary press, which could theoreti-
cally print literally a million pages per day. From 1870, the rotary press could print 
both sides of a page simultaneously, speeding the process even more. Illustrations 
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became more prevalent and sophisticated as woodcuts such as James Franklin 
used were replaced by lithographs from 1796 and very durable woodblock engrav-
ings. Photo reproductions and color newspaper printing had to wait until the end 
of the century. Production costs and prices dropped, such that the weekly illus-
trated Penny Magazine (1832–1845), with an early circulation of 200,000 copies, 
actually cost only an English penny. So did its rival, The Saturday Magazine, 
which had a similar run. While such magazines sought to educate England’s work-
ing people as part of the decade’s reform movement, they were short on news. In 
1842, the first issue of the weekly London Illustrated News hit the streets at a price 
of six pence. It featured 16 pages and 32 wood engravings of trending events from 
war to a French railway accident. After an initial run of 26,000 copies, demand 
grew and by 1855 reached 200,000. By the 1880s, London had several illustrated 
daily newspapers, all competing for the reading public’s attention and few pence. 
In 1896, the new London Daily Mail introduced fully mechanized typesetting and 
production, resulting in a print rate of 200,000 copies per hour folded. It sold for 
half a penny, and within three years had a circulation of 500,000. American news-
papers lagged behind, with early illustrations regularly appearing only from the 
1850s. Several products failed quickly, including one by P. T. Barnum, the famous 
promoter and circus king. In New York City, Frank Leslie’s Illustrated Newspaper 
(1855–1922) was the earliest successful American venture, the product of an Eng-
lish immigrant who had worked as an engraver for the Illustrated News. The earli-
est American daily illustrated newspaper was the New York Daily Graphic, 
founded in 1873.

Whether illustrated or not, popular newspapers served many purposes related 
to infectious disease. They were sources of information, statistics, and speculation 
about outbreaks and epidemics both near and far. They often carried both official 
versions of such news, as well as the views of their own editorial staffs. Preparing 
for or dealing with infectious disease increasingly generated public debate, pitting 
medical practitioners against government bureaucrats and elected officials. Their 
arguments filled column inches and sold papers as readers sought to understand 
the facts and the issues. As in Mather’s day, partisans submitted letters for publi-
cation, keeping the pot stirred. News of medical developments, experiments, tech-
nical innovations, and emerging theories may not have interested all readers, but 
papers disseminated it in the hope of generating controversy. In the 1870s and 
1880s, germ theory was hotly debated. In the British journal Popular Science 
Monthly, which supported the theory, simple examples of baking and spoiled food 
were put forth as evidence of its validity. Popular interest in the ideas of Charles 
Darwin fueled discussions of the struggle between microbes and humans as the 
widely discussed discoveries of the German Robert Koch and French Louis Pas-
teur provided evidence for the theory.

Newspapers also blended disease with popular resistance and violence, chroni-
cling riots and other incidents of resistance to government actions at home and 
abroad. A disease outbreak or epidemic was by no means just a medical matter, 
but one with political, economic, and social effects. When cholera hit the British 
Isles in 1831–1833, British newspapers recorded 72 separate riots and other violent 
episodes in which the public saw itself as pitted against the government and 
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ill-intentioned doctors and hospitals. Many newspapers, especially outside of the 
United States and Britain, were mouthpieces for the government, and some 
monopolized their markets. From the 1830s, newspapers in Italy, Russia, and 
Spain were censored from free coverage of national cholera outbreaks or related 
violence. With the introduction of the telegraph in the 1830s, however, news could 
get out to foreign news editors, making foreign coverage often fuller than local. At 
about this time, it became clear that pooling sources of news into a single clearing-
house gave member newspapers more information more cheaply. The first, Agence 
France-Presse (originally Agence Havas), was established in 1835 by entrepreneur 
Charles-Louis Havas. He fielded trustworthy correspondents in major European 
cities, collected their stories, and sold them to French newspapers. In 1851, one of 
his employees, Charles Reuter, set up his own, competing service in London, pio-
neering use of the telegraph for mostly business news. In 1846, five New York 
newspapers together founded the Associated Press (AP), to reduce expenses in 
covering the disease-plagued U.S. army in the Mexican War.

Funding a newspaper, especially a daily, was often difficult, a problem not suf-
fered by official news sources. Advertising as a funding source began long before 
even James Franklin’s Courant and continued to provide needed revenue long 
after. Disease-related news always spiked interest in preventatives and remedies, 
and both shady and reputable suppliers of these paid to advertise their wares. The 
advance of germ theory created a market for personal hygiene products, and 
American newspapers and magazines provided forums for advertising them. Lis-
terine antiseptic, named for Joseph Lister, a pioneer in aseptic surgery, came out 
in 1879. Dixie Cup disposable paper cups appeared during the tuberculosis rage in 
1908, cellophane wrapping material in 1912, commercial toilet paper in 1919 dur-
ing the influenza pandemic, the first Kotex feminine hygiene products in 1920, 
and Kleenex in 1924. In Britain, red bars of Lifebuoy body soap debuted in 1895 
with the claim “Makes Health Infectious.” Even in independent newspapers, gov-
ernments used space to make announcements of new laws or public policy, mak-
ing papers the new broadsides. In Victorian Britain, the matter was often 
mandatory smallpox vaccination, and papers carried both the legislation and the 
debates over it. In New York City, Health Commissioner Joseph D. Bryant sought 
to stem the rising tide of tuberculosis. In 1889, he wrote a set of “Rules to Be 
Observed for the Prevention of the Spread of Consumption.” Bryant had 10,000 
copies of the rules printed and circulated as pamphlets, and he had them printed in 
several newspapers, including the New York Times.

Popular Cholera Imagery in Nineteenth-Century France

From the time that a cholera pandemic first affected Europe in 1832, popular 
printed French news and opinion outlets, including newspapers and magazines, 
featured illustrations related to the epidemic. Some merely recorded aspects of it; 
others were humorous or satirical of official efforts, while still others were scath-
ing and brutal in tone. Ineffective doctors, pharmacists, politicians, and even 
gravediggers were caricatured. Some cartoons blamed the sickness on poison, and 
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at least one from Poland blamed Jews as poisoners. Cholera itself was depicted as 
skeletal death, a hulking Frankenstein-like monster, the grim reaper, and even a 
bullfighter. Some preventive efforts such as clumsy protective costumes were 
mocked, while disinfectant spraying, bonfires (to purify air and burn victims’ 
“infected” belongings), and hospital isolation wards appeared more realistically 
and less judgmentally. As a nominally Catholic society, many French turned to 
prayer and the aid of saints, and secular media at least sometimes presented these 
aspirations positively. Catholic nurses, priests, and even bishops were depicted 
seriously at the bedsides of sufferers comforting, blessing, or bringing them com-
munion. A revered local priest appeared grimly carrying a patient to the hospital 
on his back. Doctors and other medical personnel were also shown at times posi-
tively, visiting the sick at home and in the hospital. With so many dying, “cures” 
and quack remedies were often ridiculed, especially sweating the victim under 
heaps of blankets. Ironically, even while a publication’s illustrations lampooned 
various cure-alls, its pages contained serious paid advertisements for just such 
pills or syrups.

Both the tone and content of most of this material echoed earlier plague com-
mentary and imagery. Different, however, was the wide circulation of visual 
materials in the popular press. This had been only in its infancy during the 1721–
1723 Marseille plague epidemic or London’s Great Plague of 1665. In satirical or 
seriously critical pieces, the bite was also sharper than before in France due at 
least in part to the countercultural traditions of the Enlightenment and 
Revolution.

Medical Journals

Medical society journals have long been the professional publications dealing 
most directly with disease in Europe and America. In Mather and Boylston’s day, 
this meant the Philosophical Transactions of the Royal Society in London (from 
1665). Colonial America had nothing comparable. In 1806 the Royal Medical and 
Chirurgical [surgical] Society of London split off from the Royal Society of Medi-
cine and began publishing the Medico-Chirurgical Transactions. In 1809, the 
Journal of the Royal Society of Medicine debuted in London, and three years later 
Boston physicians established the New England Journal of Medicine and Surgery 
and Collateral Branches of Science. Philadelphia doctors started the Philadelphia 
Journal of the Medical and Physical Sciences in 1820 (later the American Journal 
of the Medical Sciences). The Lancet, an independent British medical journal first 
appeared in 1823, and in 1840, the Provincial Medical and Surgical Journal, later 
titled the British Medical Journal (The BMJ), stepped up as competition.

The nineteenth-century medical world was absorbed with tuberculosis, plague, 
cholera, childbed fever, aseptic surgery, and emerging germ theory. Along with 
journals circulating in Germany and France, British and American publications 
provided doctors and researchers forums for the presentation of developing or 
challenging novel medical theories and procedures, arguments over the nature of 
infectious diseases, and ideas for changing public policy and action. They often 
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took professional positions in opposition to those of legislators or the popular 
press, as when in June 1832 New York City physicians clamored for official public 
admission that cholera had indeed struck the city. To support their cause, an 
“Association of Physicians” published The Cholera Bulletin, whose first number 
appeared on July 6.

Photojournalism, the Illustrated News Magazine,  
and the Spanish Flu

Early photography was cumbersome and time-consuming but preserved a 
moment with unprecedented realism. To incorporate a photograph into a newspa-
per or magazine, the image first had to be transferred onto a woodblock print. This 
changed in the 1890s with the introduction of the half-tone printing process. The 
earliest illustrated news magazine was the Berliner Illustrierte Zeitung (Berlin 
Illustrated Newspaper), which debuted in 1901. The innovation was not only tech-
nical but also narrative: the story was to be set out in related pictures not words. 
The format did not catch on until after World War I, when imitators appeared in 
Berlin (Arbeiter-Illustrierte-Zeitung, Workers Illustrated Newspaper, 1924), Paris 
(Vu, 1928), London (Picture Post, 1938), and New York (Illustrated Daily News, 
1919, “New York’s Picture Newspaper”). America’s LIFE magazine began in 1883 
as a family-oriented publication but was purchased by TIME magazine owner 
Henry Luce in 1936 and converted into a “photo magazine” with captioned images 
telling the newsworthy or general interest stories of the day. Look magazine 
appeared the following year, with a similar format and goal. For their parts, the 
newsmagazines TIME (1923), Newsweek (1933), United States News (1933), and 
World Reports (1946; merged with US News in 1948) included some pictures, but 
featured text-driven notices and essays on the week’s events and interests. A 
recent collection of such articles from Time, Inc. on contemporary medical sub-
jects (Ebola, AIDS, the return of polio) is The Science of Epidemics, published in 
2014.

All of these outlets appeared too late to cover the disease story of the early part 
of the century, the Spanish flu pandemic of 1918–1919. The disease broke out first 
while World War I was still raging and press censorship was in effect in many 
countries. As the war wound down and the extent and danger of the disease 
became obvious, American and British daily newspapers began to provide vital 
information on local preparations, conditions, laws, and emerging national poli-
cies; recommendations and ordinances for enhancing personal safety, such as the 
use of masks; and directions for getting the sick needed care. They served as 
forums for public discussions and debate about proposed and current government 
activities, and they trumpeted the successes that such activities had in slowing the 
spread of influenza. They also highlighted volunteer individuals and groups from 
nurses to taxi drivers who selflessly served the needs of others in distress. And, of 
course, they advertised the latest means of avoiding or remedying the flu, from 
pills to inhalers. By contrast, the Italian government continued its wartime hold 
on the press. While censors passed publication of news related to the flu in foreign 
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countries, they disallowed coverage of Italy’s terrible state. Even so, they allowed 
strictly local stories of local conditions and new official policies. Essentially, Ita-
ly’s government and national press either ignored or denied the disaster. Mean-
while, the world’s newspapers marveled at the terrible conditions in Italy—which 
suffered an excess mortality rate due to flu more than double those for Germany or 
France. Italy’s was the highest in Europe at 172% of normal.

MASS MEDIA AND AIDS IN THE 1980s

In 1981, a new disease syndrome appeared to hospital staffs in New York City. 
Early victims were largely users of intravenous (IV) drugs and practicing homo-
sexual males. Many of both were poor and racial minorities. Initially labelled Gay 
Related Immune Deficiency (GRID) disease by researchers, the name was soon 
changed to Acquired Immune Deficiency Syndrome, or AIDS.

Print Media

The first American journalist to report on the emerging AIDS disease was New 
York psychiatrist Dr. Larry Mass, a gay activist and contributor on homosexual 
health issues to the gay press. He began publishing on AIDS in May 1981, in New 
York City’s the New York Native (founded 1980), and went on to help found New 
York’s help and advocacy group Gay Men’s Health Crisis. His were the first U.S. 
media reports to discuss pneumocystis pneumonia, a manifestation of AIDS. The 
paper’s pages both celebrated the gay lifestyle, including promiscuous sexuality, 
and provided information on and advice for dealing with the new disease, as well 
as calls for medical and governmental action. New York City’s other major coun-
tercultural outlet, The Village Voice, at first avoided coverage of AIDS, out of fear 
for disturbing its gay and gay-sympathizing readers. Other gay newspapers, 
including the national Advocate (founded in Los Angeles in 1967), San Francisco’s 
Bay Area Reporter (1971), and Boston’s Gay Community News (1973), began cov-
erage following the Native’s lead.

Apart from access to the gay press outlets, activists, advocates, relatives of 
patients, and other sympathizers wrote “letters to the editors” of mainstream 
newspapers and magazines to voice their fears, concerns, advice, demands, and 
complaints. Less sympathetic writers also expressed on editorial pages negative 
opinions of AIDS sufferers, their responsibility for having contracted and spread 
the disease, and dissatisfaction with activist tactics. Authors responded positively 
or negatively to every change in media coverage, new book or film, and to every 
new legislative or policy proposal. In the time before electronic social media, these 
were important bulletin boards in the growing societal debate over aspects of 
AIDS and public policy.

Bill Ahearn ran the Associated Press (AP), and Abe Rosenthal was executive 
editor of news at the New York Times. Neither had much interest in what they per-
ceived as a “gay plague” and a “gay” story. AP’s influence was huge, as it was the 
main news source for 1,500 U.S. papers, 10,000 media outlets worldwide, and 
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6,000 radio and television stations. The New York Times was considered the coun-
try’s “Newspaper of Record” and was distributed nationally. Since Rosenthal did 
not control the New York Times editorial pages, these contained material on AIDS 
before the news pages did. The earliest article on AIDS in the New York Times 
appeared on the medical page on May 11, 1981, and mentioned that GRID had 
“now afflicted at least 335 people, of whom it has killed 136, officials of the Cen-
ters for Disease Control [said].” During the first 19 months of press coverage of 
AIDS, the New York Times ran a total of seven news articles. Under intense pres-
sure from gay activists, Rosenthal began limited news coverage in 1983. During 
the second half of the year, New York Times’s news coverage of the topic increased 
by 600%. In 1986, Rosenthal retired and the more daring Max Frankel took over 
as senior news editor. Under his leadership, coverage of the accelerating AIDS 
crisis evolved from a “gay” story, to a medical and then a political story, or so 
noted gay journalist James Kinsella. His search of the Nexis news article database 
revealed that nationwide, a total of 66 articles on AIDS appeared in 1982, the first 
full year of the crisis. By 1985 the number had risen to 5,007, and two years later 
to 11,852.

American newsmagazines, including TIME, Newsweek, and US News and 
World Report, depended on major news outlets such as the New York Times, Wash-
ington Post, and network television news. Notices of the disease and its affects 
appeared sporadically at first, but the breakthrough was Newsweek’s April 18, 
1983, cover feature on all groups that were vulnerable (gays, IV users, Haitians, 
hemophiliacs, children, blood transfusion patients) and on the effects of the dis-
ease specifically on the gay community. At about the same time, AP and the New 
York Times energized coverage. Major articles soon followed in TIME magazine 
(July 4) and US News, with an article on June 3 and full feature on July 25. LIFE 
magazine concentrated its photo-essays on the increasingly varied faces of AIDS, 
but its speculation—is the virus insect borne?—was less useful.

One of the limiting factors in early news coverage was the admitted unfamil-
iarity of mainstream press editors and reporters with gay communities and their 
members, let alone with IV drug users. Newsweek’s Vincent Coppola, who spear-
headed its first major feature, had a brother who had died of AIDS. In fact, the first 
openly homosexual reporter for a major newspaper was Randy Shilts. Shilts was a 
San Francisco-based journalist and contributor to The Advocate, an on-air reporter 
for SF public TV station, and eventually a reporter for the mainstream San Fran-
cisco Chronicle. He wrote many articles and features for the gay and mainstream 
press on the gay lifestyle and impact of AIDS on gay communities. He clearly 
regarded himself as an activist, advocate, and chronicler or historian of the early 
AIDS crisis. In 1987, he was finishing his classic book on the subject, And the 
Band Played On, when he discovered he was HIV positive. He died of the disease 
in 1994.

Another limiting factor was the unwillingness of the scientific community and 
press to provide usable stories on the disease. The most prominent English- 
language medical journals were Britain’s The Lancet, the New England Journal of 
Medicine, and the Journal of the American Medical Association (JAMA). The 
Lancet’s first article appeared in September 1981 (Mass’s had appeared in May), 
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the New England Journal followed three months later, and the JAMA only after 
another year. These were major sources of medical news for the AP and United 
Press International (UPI) news sources. Part of the problem with the medical press 
was the lag time between an expert’s submission of an article and its appearance 
in print. Also, since academic writers, including science and medical authors, val-
ued appearance in a professional journal over the popular press, they were willing 
to delay release of new information. The federally funded Centers for Disease 
Control provided surprisingly little information or insight throughout the 1980s, 
aside from reporting statistics, perhaps reflecting the disinterest of the Reagan 
administration (1981–1989).

Television and Other Media

American television news editors and producers were also heavily dependent 
on the newswire services (AP, UPI, Reuters) and the medical press for information 
on AIDS and its effects. NBC News broke an AIDS story only on June 17, 1982, 
over a year after the New York Times’s first article appeared. ABC made mention 
three months later, and CBS only after another two months. By June 1983, NBC 
had aired 13 stories, ABC 8, and CBS 6, though 18 by the year’s end. In all of 
1982, ABC spent six minutes of airtime on AIDS-related coverage, NBC five 
minutes, and CBS two and a half. In 1983, CBS rose to a total of 35 minutes of 
coverage, NBC half an hour, and ABC only 23 minutes. These numbers declined 
the following year. The 24-hour Cable News Network (CNN) had been founded in 
1980 and aired the first story on AIDS on July 7, 1981. The subject was Kaposi’s 
sarcoma, a skin disease that is a manifestation of AIDS. Other stories followed. 
Problem was that CNN drew only about 1% of the news-viewing audience, and as 
late as 1988 it was only in about 5% of U.S. homes.

Television networks were expanding “news feature” coverage in various ways. 
One was hour-long prime-time documentaries, another was early morning news and 
friendly chat shows such as Good Morning America, and a third “television maga-
zine” investigative programming such as CBS’s Sixty Minutes, which had debuted 
in 1968. In November 1987, Sixty Minutes aired a report on a man thought by many 
to be the AIDS “Patient Zero,” the carrier responsible for importing AIDS from 
Haiti to the United States several years earlier (available online at https://
www.cbsnews.com/video/patient-zero/). Public television’s science series Nova pro-
vided the perfect venue for technical discussions of the disease and its treatment, 
and its Frontline for examining social and political issues. Nova aired “AIDS: 
Chapter 1” in February 1985, shortly after the pathogen that causes AIDS, the 
human immunodeficiency virus (HIV), was discovered (available online at https://
www.tvguide.com/tvshows/nova/episode-5-season-12/nomads-of-the-rain-
forest/191695/). A year and a half later the program asked, “Can AIDS Be Stopped?” 
(available online at http://www.tv.com/shows/nova/can-aids-be-stopped-963450/). 
In March 1986, PBS’s Frontline, which debuted in 1983, presented “AIDS: A 
National Inquiry” (available online at http://www.tv.com /shows/frontline/aids-a-
national-inquiry-569184/). It was a rare two-hour program that featured an 
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investigative report followed by an hour-long moderated discussion. In June 1988, 
the program asked “Who Pays for AIDS,” examining the private, governmental, 
and social costs of the disease and new treatments (available online at http://
www.tv.com/shows/frontline/who-pays-for-aids-575809/).

Whatever the media, the messages sent out in the early years of the American 
AIDS crisis went into, out of, or within the community of those either affected or 
potentially affected by the disease. Into this increasingly varied community went 
messages of support, sympathy, and hope, (as well as some negativity); medical 
advice and information on social support through helplines and community centers; 
updates on treatment developments; and advice on influencing the broader social and 
political communities. The AIDS community was not just urban and gay, but rural 
and poor, minority, urban and poor, drug-abusing (needle-sharing), and increasingly 
young, heterosexual, and female. Targeting this broad spectrum of people resulted in 
some public service, official, and commercial advertisements that could be and were 
perceived as homophobic, sexist, racist, and elitist. From out of the largely gay com-
munity came messages for the public and government to stop ignoring the problem 
and find a cure. Activist groups sought to use all media at their disposal to get their 
message across, using every tone from rational debate to over-the-top street theater 
and civil disobedience. This was especially true of AIDS Coalition to Unleash Power 
(ACT-UP). Established in 1987, and with the motto Silence = Death, this loosely con-
structed but eventually international grassroots organization was famous for media-
targeted confrontational and outrageous behavior. Within the expanding AIDS 
community, doctors, clinics, churches, and other help providers used street-level 
media such as posters, pamphlets, flyers, and street-corner speakers to reach out to 
victims and to warn the vulnerable against such practices as unprotected and promis-
cuous sex and hypodermic needle sharing. Gay-centered messages, however, were 
often perceived as homoerotic and alienated public sources of funding.

AIDS Coverage Internationally

In much of the world, including Africa where the disease was setting down 
deep roots, coverage of AIDS was minimal or essentially censored. Even U.S. 
newspapers and magazines began covering AIDS globally only in 1985 and 1986. 
Many parts of the world despised both homosexual behavior and drug abuse. This 
was especially true of some African countries and those with Islamic majorities. 
Some saw AIDS as part of an American or CIA-sponsored plot against the Third 
World or the Soviet-dominated Second World. Americans blamed first Haitians 
then Africans; Europeans blamed American homosexuals; Soviet propaganda 
painted AIDS as American military medical plot until 1987, when they admitted 
their first cases. To the Soviets, the United States was fascist and degenerate, a 
Cold War perspective and propaganda tool. In Muslim-dominated Egypt in the 
late 1980s and early 1990s, AIDS was treated as a result of evil. Warnings on TV 
featured lurid scenes of bats and blood, of depraved prostitutes and IV drug users. 
Messages were clear: avoid these evils and avoid AIDS, and societal stigmatizing 
and discriminating against victims is warranted.
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Britain’s gay community followed America’s by first adopting local, street-level 
tactics of information dissemination and activist advocacy. The BBC aired “Killer 
in the Village” in May 1983. This was perhaps the earliest televised investigative 
report on AIDS in the United Kingdom. It was a study of AIDS in the United 
States, and asked whether London could be the next New York City. Immediately 
following the broadcast, AIDS help lines lit up. During the same month, London’s 
Gay and Lesbian Switchboard sponsored a public conference on AIDS, and 200 
people attended. New gay helplines sprang up across Britain: the telephone, too, 
was a medium of information, help, and reassurance. Students organized, then 
bikers, then middle-class men to influence public policy. Activist pressure caused 
the independent press in large cities to put AIDS news on page one beginning in 
1985, and from 1986 the British government used television as part of a campaign 
to address the AIDS crisis.
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Disease in the Literary, Visual,  
and Performing Arts

When epidemic disease strikes a society, it affects the culture of that society. 
Plague struck and killed quickly, but during the Second Pandemic (1347–c. 1850), 
it recurred over and again, especially in European and Islamic cities. Tuberculosis 
(TB) had lain in the background of European society until the nineteenth century, 
when it flourished amid growing industrial cities, with their filth, overcrowding, 
and poverty. Unlike plague, TB slowly wasted its victims, turning them gaunt and 
pale before killing them. HIV/AIDS was identified for the first time in 1981, and 
was quickly associated with the gay community—both affluent and poor, intrave-
nous drug users who shared needles, and men from Haiti. Unlike plague or TB, 
AIDS was usually transmitted by the “immoral” activities of small minorities and 
thus, like plague, carried the stigma of being a kind of fitting punishment for 
wicked behavior. But plague was understood as a societal punishment, while 
AIDS an individualized one.

Cultural expressions of plague were usually constructed by moralists—Muslim 
or Christian—who viewed the tragedies involved almost omnisciently from the 
outside, rather than as people having been directly affected by losing loved ones or 
recovering. Although many early nineteenth-century victims of TB were writers 
and composers, others usually created the works associated with their suffering, 
and certainly with their deaths. This pattern changed in the twentieth century, as 
victims, such as Thomas Mann, harnessed their experiences for literary excur-
sions into a world of alienation and isolation. Others, penning or filming fiction, 
used the TB sanatorium—a place for therapy and recovery—in the same way that 
nineteenth-century Italian novelist Alessandro Manzoni used the horrible plague 
hospital of two centuries earlier. For both, the facility was a backdrop to a broader 
story and a metaphor for deeper social ills. Gay victims of AIDS, whether as suf-
ferers or as friends or lovers of sufferers, acquired voices early on in the crisis.  
As with Romantic-era TB patients, many AIDS victims were creative people with 
strong ties to creative communities, especially in large cities on the coasts or in 
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Chicago. Their creations were as much to inform and gain the sympathy of outsid-
ers as to inform each other and display the fear, grief, and despair that so many 
felt. Filmmakers treating fictional or fictionalized accounts of other real and imag-
ined diseases may also have several agendas beyond mere entertainment. They 
can raise consciousness, warn, criticize, provide hope, and repel the viewer.

What follows is a terribly incomplete treatment of each of its subjects, and one 
that ignores a great many important and fruitful intersections of disease and soci-
ety. Our hope, however, is that it sheds a little light on the associations of epidemic 
disease and cultural creation.

THE ARTS AND THE SECOND PLAGUE PANDEMIC

Plague, caused by the bacterium Yersinia pestis, struck the Mediterranean dur-
ing the first millennium CE in a series of epidemics over 500 years known as the 
First Plague Pandemic. The disease appears to have disappeared until its reintro-
duction to Europe and the West in the later 1340s. Known as the Black Death, 
plague killed perhaps half the population of Europe and the western Islamic world 
between 1347 and 1351. It then returned, striking urban populations especially 
hard, until the nineteenth century. Considered a scourge from God, plague in late 
medieval and early modern culture evoked religious responses, and in the seven-
teenth century, it became a vehicle for social and political critics.

Cult of Death

In medieval Europe, images of death long preceded the Black Death of the mid-
1300s. From the crucified Jesus and Christian martyrs to battlefield corpses, in art 
as in life death was all too common. But in the mid-1300s, macabre trends devel-
oped and became associated with plague. Plague recurred every decade for over 
half a century, and then only a little less frequently for the next two and a half 
centuries. Children were orphaned, parents rendered childless, and corpses 
appeared in streets and alleys as well as neighboring houses. Flight from a plague-
stricken area was the first prescription, but death seemed to follow. One artistic 
theme that expressed this presence was the Triumph of Death. Borrowed from the 
Italian poet Petrarch, who lost many friends to the disease, Death is depicted as a 
cadaverous figure or living skeleton. In a 1446 version from Palermo, Sicily, he 
rides an emaciated horse through a scene of representative people, from hermits to 
nobility. He fires arrows, long a symbol of the disease, and none can escape. In 
Pieter Bruegel’s huge example from 1562, the same figure of death appears, but 
wielding a scythe. Here, however, this is but a small detail in a vast, blasted land-
scape through which literal armies of skeletons march and across which the dead 
pile up. Again, rich and poor, powerful and humble, young and old: all fall prey.

A less sensational theme was that of the meeting of the three living and the 
three dead. In it, three young noblemen riding through the countryside come 
across three corpses in various states of decay. The message of the dead to the liv-
ing: We were once what you are now; soon you will become what we are now. 
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This memento mori, or reminder 
of death, has roots in medieval 
monasticism and its disavowal 
of worldly things. Many clergy-
men had it inscribed on their 
tombs as a warning. In the midst 
of plague, however, it gained a 
wider meaning and audience, 
and appeared in both pictorial 
and literary forms, sometimes as 
a captioned image. A 2001 
inventory of these images lists 
20 examples in French manu-
scripts, 92 on French church 
walls, and 58 on English. A sim-
ilar mixed media message was 
sent through the Danse Maca-
bre, or Dance of Death. Perhaps 
rooted in thirteenth-century Ibe-
ria, the image is one of skeletal 
Death dancing away a variety of 
people, one at a time. Short 
verses accompany each image, 
emphasizing that everyone from 
a peasant’s baby to the pope and 
emperor are partners in Death’s 
dance. About a hundred versions 
survive, including a set of cap-
tioned woodcuts by the six-
teenth-century German artist 
Hans Holbein (1538). It is also 
thought that the Dance was performed, perhaps as part of a religious ceremony, 
with dancers leaving one by one. The theme is further echoed at the end of Swed-
ish director Ingmar Berman’s 1957 film The Seventh Seal. In this fantasy set dur-
ing the Black Death, a knight plays chess with Death for the lives of all of his 
companions. In the end, all are danced away.

Transi tombs are mementi mori located in the most appropriate locations. 
Important people who were allowed to be buried inside cathedrals or other Cath-
olic churches sometimes had an effigy, or lifelike portrait sculpture, placed atop 
their memorials. In the 1390s, a French physician and his sculptor added an ele-
ment. Beneath the effigy appeared a sculpted rotting corpse, representing the 
physical reality of the dead person buried beneath. They often displayed short 
poems or other inscriptions about the putrid end that all people face, as food for 
worms. Noblemen and high church officials such as bishops, who could afford 
the ensemble, displayed these in Canterbury and Lincoln, England. At a time of 
mass graves that obliterated the memory of the dead, these monuments 

During the Second Plague Pandemic, art stressing 
the unpredictability and inevitability of death 
became very popular. This woodcut by sixteenth-
century German artist Hans Holbein illustrates 
an old theme called the Dance of Death, in which 
skeletal representations of death “danced away” 
people of every age and social class. Here, Death 
grabs an unwilling peasant child. (Wellcome 
Library)
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celebrated the status of the subject, but injected a humbling reminder of the rav-
ages of the grave.

Cult of Saints

Throughout the Second Plague Pandemic, Catholics understood that the dis-
ease was unleashed by God. If God could be convinced by prayers to lift a given 
epidemic, then all might be well. But if the victims were being punished with the 
illness and death, then the stricken community needed prayers more powerful 
than their own. Catholics had long looked to those who had left this world and 
entered Heaven—the saints—to serve as advocates for the communities still 
climbing the stairway to Heaven. If God would listen to anyone human, it would 
be his saints. While prayers did rise to God, they also did to Mary, Christ’s mother, 
to local saints who might help fellow Sicilians or Bavarians, and to special plague 
saints believed to have a special interest in the plight of plague sufferers.

The creation of prayers, hymns, Masses, poems, and portraits of Mary and 
saints long predated the Black Death. The recurrence of plague, however, ensured 
that such productions would be multiplied many times. On an individual level, a 
person might call upon a saint at three points of an outbreak. First, before relatives 
or friends began to succumb, so they all might be preserved. Prayers, hymns, and 
portrait paintings or sculptures were meant to remind the saint of the devotion of 
the individual and his or her family. If the individual or his or her loved one was 
stricken, the efforts were then shifted to evoke a healing. Once the danger had 
passed, the devotees showed their thanks with gifts to the Church—often  
artworks—in thanks to the helpful saints and, of course, God. Literally thousands 
of paintings still in churches or now on display in museums are directly related to 
plague. In some obvious ones, Mary is shown protecting her followers from plague 
arrows with her cape, or on a cloud, praying before her Son, whose angels shower 
unfortunate people with arrows.

The connection of plague with arrows went back to the Greek poet Homer. 
Much later, it made a comeback in sixth-century Rome during the Plague of Jus-
tinian. At that time, Christians prayed for protection or relief to St. Sebastian, and 
the custom continued after 1347. Sebastian had been a third-century CE Imperial 
Roman soldier who was to be executed for his faith by archers. Despite receiving 
many wounds, he survived to preach and die as a martyr by other means. Surviv-
ing the arrow wounds made him the perfect plague saint, and portraits of him, 
both alone and with other saints, appear in museums around the world. At first 
depicted decently clothed, the Renaissance stripped him nearly naked and had his 
buff body tied upright to a stake. The parallel to the crucified Jesus is clear. But, 
importantly, Sebastian lives, despite the numerous arrows that pierce his flesh. He 
lives to intervene with God on behalf of the devotee who seeks his help. Sebastian, 
like Mary and others, had God’s ear, and might convince God to spare the devotee 
and his or her family or to heal someone he has stricken. Despite official Church 
teaching, however, in the popular mind the saints were often the protectors or 
healers. In fact, Mary’s armored cape became a banned image in the later six-
teenth century.
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In the wake of an epidemic, more or less artistic mementoes—drawings, 
poems, molded wax images, wooden sculptures, prints, tin badges—from thank-
ful survivors flooded churches and saints’ shrines as ex votos. Where a grateful 
wealthy noble or merchant might have an expensive painting commissioned, the 
poorer sort, like the carol’s Little Drummer Boy, brought what they could as 
tokens of recognition and thanks. Communities, too, made vows to show their 
thanks in the face of plague. New ex voto churches dedicated to Sebastian or Mary 
appeared after epidemics all over Europe. In Venice the visitor finds no fewer than 
five plague churches, built between 1450 and 1681. The last and arguably grandest, 
Baroque Santa Maria della Salute—St. Mary of Health—was designed by 26-year-
old Baldassare Longhena and erected over 50 years. It was to fulfill a civic vow 
after the brutal epidemic of 1630–1631, in which some 46,000 Venetians died. 
Only three years later, in 1634, the Bavarian town of Oberammergau fulfilled a 
plague-ending vow to produce every ten years a civic Passion play, commemorat-
ing the suffering of Jesus. The scripts still used already existed in 1664, and the 
community only missed two performances since that time.

Prominent in Catholic Central Europe were plague memorials. Most common 
were plague crosses, or Pestkreuzen in German. These are usually crucifixes, or 
crosses with Jesus’s body hanging from them. Such crosses were often at the head 
of religious processions of community members and clergy asking God for help. 
Erected after an epidemic at crossroads or perhaps over a mass grave, they were a 
reminder of the people’s suffering. Much more substantial are the Pestsäulen, or 
plague columns. Vienna’s stands outside the Karlskirche, the church dedicated to 
St. Charles Borromeo. He was considered a plague saint, and the church itself an 
ex voto plague memorial begun right after the city’s last plague epidemic in 1712. 
The original column was of wood, erected in 1669 during an epidemic. The very 
elaborate present version, commemorating the 1679 plague, was completed in 
1693. Clouds, angels, Christ, Mary, and various saints crowd the structure com-
posed of marble, bronze, and gilding. Other European cities with elaborate plague 
columns from the 1600s include Budapest, Kutna Hora, Trier, and Naples.

Plague in Literature

Giovanni Boccaccio’s introduction to his Decameron (1351) provides the gold 
standard for early prose plague descriptions. Set in Florence in 1348, it captures 
the narrative spirit of classical authors in discussing the plague’s physical, psycho-
logical, and social symptoms. Few literary works from the Second Pandemic deal 
directly with plague or the experiences of people during epidemics. The two major 
exceptions are Daniel Defoe’s fictional Journal of the Plague Year (1722) and 
Alessandro Manzoni’s Romantic-era novel The Betrothed (1825–1827). Both his-
torical novels portray the horrors of major plagues unflinchingly. Defoe wrote 
from the standpoint of his dead uncle, who had lived through the Great Plague of 
London of 1665–1666, which had occurred when Daniel was only five. Defoe was 
prompted by the plague epidemic centered on Marseilles in southern France in 
1720. It killed some 100,000 people and threatened to jump the English Channel. 
Between 1720 and 1722 Defoe published several articles in which he provided 
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historically based ideas for isolating England from the plague. He similarly used 
his highly descriptive first-person novel as a warning to maintain vigilance against 
allowing plague to touch England’s shores again. The Betrothed is set in the midst 
of the Thirty Years War (1618–1648), during which northern Italy was ravaged by 
the scourges of war and plague. The terrible epidemic in Milan (1630) occurs very 
late in the work, in chapters 31–35, where it serves to kill off the remaining antag-
onists and to reunite the hero and heroine. Although relegated to a hellish and 
overcrowded lazaretto, where plague victims went to recover or die, Lucy is one of 
the lucky ones and survives to marry Renzo. Manzoni’s main source on the plague 
was About the Plague that Occurred in Milan in Year 1630 (1640), an eyewitness 
account by historian Giuseppe Ripamonti. The Betrothed is often considered one 
of Europe’s finest novels.

Both Manzoni and Defoe used plague as part of a larger critique of their respec-
tive societies, a tack taken as early as the early seventeenth century. London’s 
Thomas Dekker, a playwright and pamphleteer, began using plague as a frame-
work for social and political criticism after London’s theaters were closed due to 
plague in 1603. In seven engaging plague pamphlets written across three decades, 
Dekker acknowledged God’s wrath as the cause of epidemics, but blamed his 
anger on human vileness. His themes included the city’s overpopulation and the 
squalor of the poor; the corrupt practices of London’s merchants; the abandon-
ment of servants, workers, and others when the rich fled the city; the uselessness 
of physicians and medicines; and the need for individual and societal repentance. 
In 1604, Dekker published “A Meeting of Gallants at an Ordinarie,” which opens 
with the young men boasting of their roles in bringing about war, famine, and 
plague. There follows a series of short stories, each of which is set during an epi-
demic of plague. Less political or socially critical was The Alchemist (1610) by 
playwright Ben Jonson. It does, however, use the onset of an epidemic and the 
flight of wealthy householder Lovewit as background to a study in individual 
human sins and weaknesses. In Lovewit’s absence, his butler, the conman Jeremy, 
who becomes the “alchemist” Face, makes promises of having discovered the 
secret of turning base materials into gold, which itself was considered a remedy 
for plague. As the plague rages, he and accomplices dupe several wealthy people, 
and the plot moves forward.

In the fourteenth and fifteenth centuries, European poetry served a much 
wider range of purposes than it does today. Diplomats exchanged letters in verse, 
and chroniclers recorded the events of the day in poetic stanzas. Parisian poet 
Simon de Couvin and Prague’s Heinrich von Mügeln turned the astrological con-
junction of planets that many blamed for the plague into poetic dialogue. The 
French medical book of plague advice known as the Paris Compendium (1348) 
was turned into a poem, and fifteenth-century English poet John Lydgate pro-
duced “Diet and Doctrine for the Pestilence” in verse. Sixteenth-century physi-
cians wrote poems as introductions to prose works of medical advice. Poets 
lamented the dead, prayed for rescue from pestilence, and warned of every per-
son’s impending death. Surviving from the 1570s are no fewer than 15 Italian 
poetic narratives of the latest plague, 35 poems on the plague from Verona, and 
five sonnets that describe plague remedies. In England, Elizabethan and early 
Stuart-era poets also used poetry for a range of purposes: lamenting loss of a 
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loved one, chastising the antisocial behavior of Londoners during an epidemic, 
prophesying future outbreaks, and describing the terrors of the disease. The titles 
of a sample of poetic works reflects this variety: Bartholomew Chappell’s “A 
Warning Voice” (1593), John Davies’s “Triumph of Death” (1609), and John Tay-
lor’s “The Feareful Summer” (1625). Among Muslim poets, Aleppo’s Ibn al-
Wardi, who died in 1349, recorded the progress of the plague across Islamic lands 
in his chronicle Tarikh, an important historical source on which later Muslim 
historians have relied. Other Muslim poets, often anonymous, recorded feelings 
of fear, grief, hope, and fatalism in the face of plague, from centers such as 
Damascus, Syria, and Cairo, Egypt.

TUBERCULOSIS, ROMANTICISM, AND REALISM

Tuberculosis is a bacterial disease that attacks the lungs and reduces the ability 
of the sufferer to breathe. It has been known by several names, including con-
sumption, phthisis (tee-sis), and the white plague. Alternative names reflect the 
wasting effect of the disease, as it seems to consume the life of the victim, and 
leave her or him pale from inactivity. Although not necessarily a death sentence, it 
was noted as a serious disease that often did kill. The seventeenth-century Dutch 
artist Rembrandt recorded in a series of sketches the stages of death his beloved 
29-year-old wife Saskia underwent, and the French Rococo painter Jean-Antoine 
Watteau died of the disease in 1721 at the age of 36. It is a disease of pain and 
exhaustion, coughing and fever.

Nineteenth-Century Romanticism

And yet, European artists and writers of the late eighteenth and early nine-
teenth centuries transformed this terribly debilitating and infectious disease into a 
cultural motif. The suffering that went with consumption was thought by many to 
unleash the victim’s creativity, providing insight and understanding even as the 
body wasted away. The terribly weakened female sufferers were viewed as mar-
tyrs, depicted in art, literature, and music as too good for this world as they tran-
sited to the next.

The list of nineteenth-century European and American authors, painters, and 
composers who suffered from or died of tuberculosis is long indeed. Poets included 
Robert Burns, Friedrich Schiller, John Keats, Elizabeth Barrett Browning, and 
Edgar Allen Poe. Authors included Honoré de Balzac, Anton Chekhov, Washing-
ton Irving, Sir Walter Scott, Ralph Waldo Emerson, Henry David Thoreau, Fyodor 
Dostoyevsky, Guy de Maupassant, and Anne, Charlotte, and Emily Brontë. Some 
composers included Carl Maria von Weber, Frédéric Chopin, Niccolò Paganini, 
and Stephen Foster. Among painters there were Eugène Delacroix, Paul Gauguin, 
Aubrey Beardsley, and Frédéric Bartholdi, who created the Statue of Liberty.

Romantic operas introduced a number of notable dying women. Jacques 
Offenbach’s French opera The Tales of Hoffmann (1880) is based on a play by 
Jules Barbier and Michel Carré that was produced in 1851. In turn, it was based 
on three short stories by E. T. A. Hoffmann, a major German Romantic poet, 
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musician, and composer who had died in 1822. In one plot, Antonia is the tuber-
cular daughter of a deceased mother who was a noted singer and stern father who 
forbids the young woman from singing. He brings in a new medical man to treat 
Antonia, the improbably named Dr. Miracle. Against her father’s orders, 
Dr. Miracle makes the girl sing and conjures a vision of her mother. The poor girl 
dies of the strain. Giacomo Puccini’s La Bohème (1896) is based upon a story in 
Henri Murger’s Scenes from the Bohemian Life (1851), studies of life among con-
temporary Parisian Romantics. The young poet Rodolfo and tubercular seam-
stress Mimí meet and fall in love, but the poet leaves her in the hope that she will 
find a wealthier suitor who may help her with her condition. She does, but aban-
dons him as her health declines. Rodolfo returns to her and presents her with a 
bonnet and hand muff against the cold. Pleased, she coughs her way into the next 
world as he and others look on.

Arguably, the period’s most influential French novel featuring a female con-
sumptive was Alexandre Dumas the Younger’s La Dame aux Camélias (1848). 
Dumas’s terminal female victim, named Marguerite Gautier in the novel, was in 
real life Dumas’s lover, the Parisian courtesan Marie Duplessis, who died in 1847 
aged 23. The novel’s Armand/Dumas and tubercular but well-off Marguerite fall 
in love and live together until his father, fearing scandal, forces her to leave. Ter-
ribly weakened, a little later she dies sublimely of her disease. Dumas recast his 
work as a stage play in 1852, a performance of which the Italian composer 
Giuseppe Verdi attended while in Paris. His Italian opera La Traviata, which 
appeared the very next year, features the same tubercular Parisian courtesan, this 
time named Violetta Valéry, who dies tragically and beautifully on stage. In Vio-
letta’s case, the plot is complicated by her reliance on the Baron Douphol, with 
whom Alfredo/Armand duels over the courtesan. La Traviata has been beloved 
since its debut, and the 2018–2019 global opera season alone saw no fewer than 
151 performances. For its part, Dumas’s Lady of the Camellias has become 
“Camille” in over 20 films, including director George Cukor’s 1936 classic 
Camille. In 2001, Moulin Rouge!, an evocation of later nineteenth-century Paris 
and its artistic culture, features the consumptive illness and death of the character 
Satine, a homage to Marguerite Gautier. Although TB is not a sexually transmit-
ted disease (STD), in fiction it was at times associated with sexual license, as with 
prostitutes and higher-class courtesans. Some critics in the age of Victorian sensi-
tivities felt that Marguerite/Camille/Violetta really suffered from the STD syphi-
lis, though making that direct connection of sex, disease, and death would then 
have been too stark and much less Romantic. Tuberculosis was a much safer nexus 
of female youth, beauty, sexuality, and death.

In Victor Hugo’s Les Miserables (1862), the focus is not on TB, but the dis-
ease does play a major role. An early subplot revolves around Fantine, a French 
laboring woman whose boyfriend leaves her with a child to raise alone. She is 
given an honest job by the main character Jean Valjean, but discovery of her out-
of-wedlock child gets Fantine fired and she falls into prostitution. By this time, 
she has contracted a disease that is not specified but that most critics consider 
tuberculosis. An altercation in the street lands her in jail, but Mayor Valjean has 
her released. He takes her to a hospital in her weakened condition, and here she 
dies in his presence, shocked at learning of his criminal past. Les Miserables 
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was an important work of social criticism that had little of the Romantic about it. 
Unlike the well-off courtesan figure, Fantine is a victim of her social class as 
well as her disease. Hugo’s enormous novel appeared to mixed reviews, some-
times starkly critical. It has been reworked and adapted many times, including 
as books, stage plays and musicals, television and film versions, and even a 
manga production. The 1980 musical stage version, known affectionately as Les 
Mis, alters Fantine’s death scene, replacing shock with sentimentality and faint 
hope. Hugo may have also used consumption as the cause for his hunchback’s 
spinal deformity in his Hunchback of Notre Dame (1831), as tuberculosis could 
manifest itself in that way.

Uncle Tom’s Cabin, or Life among the Lowly was published by Harriet Beecher 
Stowe, in 1852, a decade before the outbreak of the American Civil War. Stowe 
was a New England abolitionist who used her novel to undermine the institution 
of slavery. The book is often classified as a “sentimental novel,” and in America 
was the best-selling book of the century after only the Bible. In its first year, 
Americans bought 300,000 copies and in England a million flew off the shelves. 
The story revolves around the elderly black slave Uncle Tom who is ripped from 
his own family, but faithfully serves the needs of his new master’s family, includ-
ing the tubercular five-year-old Eva St. Clare, who accepts the fate of her illness 
and eventual death. Like the dying but faithful Little Eva, Tom suffers but is 
resigned to his fate, which, unlike Eva’s natural disease was a man-made hell. The 
death of the innocent Christian Eva was the sentimental high point of the story.

Victorian London, with a population of some 2,000,000 people, was a center of 
tuberculosis. The city’s denizens suffered from poverty, overcrowding, malnutri-
tion, poor air and water quality, nasty weather, and exhaustion from overwork. 
Charles Dickens often used disease as a character in his novels of social and moral 
critique. Tuberculosis, especially, stood for the wasting disease that was capitalis-
tic urban life among the poor. The disease was indifferent—both wealthy and 
poor suffered—just as the wealthy were indifferent to the plight of the poor who 
suffered. Like poverty itself, TB ground away at the health and well-being of its 
victims. And, like slavery in America, poverty was a choice inflicted on people by 
society, unlike the disease. Tuberculosis appears in many of Dickens’s early works, 
including Sketches by Boz (1836), Nicholas Nickleby (1839), The Old Curiosity 
Shop (1841; arguably Little Nell is consumptive), A Christmas Carol (1843; argu-
ably Tiny Tim suffers from bone TB and rickets), Dombey and Son (1848), and 
Little Dorrit (1855–1857).

Tubercular Realism

A second stage, appearing later in the nineteenth century, began with the reve-
lation that consumption was bacterial and rooted in filth and poverty. It was a 
disease, not just a condition, and disease was becoming understood by scientists. 
Sanatoria, or health retreats, sprang up across Europe and North America to pro-
vide therapeutic settings and regimens of exercise and food. The arts did not vilify 
the sufferers, as public policy often did, but treated them realistically. Painters 
literally depicted the ill and dying, especially women relatives. Writers described 
their own experiences in sanatoria, and the facilities, which all but disappeared in 
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the 1950s, became backdrops for novels and metaphors for social isolation and 
alienation. As early as the 1910s, pioneer Progressive filmmakers produced fea-
tures on the disease. In 1910, Edison Manufacturing supported the new Red Cross 
Christmas Seal project with The Red Cross Seal. It focused on the young woman 
who designed the first Seal. She lived in a nasty tenement and was saved from TB 
only by the love of a rich man who bought and upgraded the structure. The White 
Terror (1915), a reference to the disease, was a complex fictional story of an evil 
Big Pharma company that fought against reformers and a newspaper to sell its 
“Saco-Ozone,” supposedly a cure for TB. Of course, the owner’s daughter con-
tracts the disease.

First-Person Accounts of the Disease

The painter Oscar-Claude Monet was a giant of later French Impressionism. He 
suffered from lung cancer but lived to be 86. His beloved first wife, Camille, was 
beautiful, often his model displaying the most recent Parisian fashions, and tuber-
cular. She died in 1879 at age 32. Monet captured her tortured body in his inimi-
table way in her portrait, Camille on her Deathbed (1879). Far from displaying 
Romantic beauty, her frail but still living body seems as if frozen or wrapped in a 
cocoon. Eugeen van Mieghem was a Belgian painter who was drawn to depicting 
the poor and marginal people of Antwerp. He married Augustine when he was 27 
in 1902. By 1904 she had contracted tuberculosis, a disease which wasted her and 
led Eugeen to sketch her physical decline in a series of drawings known as Facing 
Death. Devastated by her passing, he refrained from exhibiting any work for half 
a dozen years.

Norwegian painter Edvard Munch is best known for his Expressionist work 
The Scream (1893), itself a work prompted in part by the influenza pandemic of 
1890–1891. He suffered from a childhood onset of TB and spent time in a sanato-
rium. Two series of works memorialize the deaths of his mother and sister from 
TB. His sister Sophie died in 1877 at age 15 when he was but 14. In 1885 he began 
The Sick Child, which would become a series of six paintings and studies in other 
media of Sophie propped up and very much alive if weak in her deathbed, her aunt 
kneeling and slumped beside her, perhaps praying. The composition of each ver-
sion is the same, though he created them over four decades. In The Dead Mother 
(1899), he recalls the death of his mother, Laura, who died when he was only five. 
In this Expressionist work, Laura lies in bed across the background, while a young 
child, probably Sophie, stands out in the foreground. The mother is a flat and 
monochrome gray-blue, while the child, her back to her mother, holding her hands 
to her ears in a way similar to the figure in The Scream, stands out in the fore-
ground, facing the viewer. Is the girl trying to block the realization that she, too, 
will suffer the same fate? An earlier variation from 1893, Frieze of Life 5: Death, 
centers on a similar corpse and young girl, but places them at a distance in a larger 
bedroom with five grieving figures stationed about the space. The later work  
provides a good deal more intimacy and immediacy. He also reworked these com-
positions throughout his career. Like Munch, American painter Alice Neel adopted 
an Expressionistic style in her 1940 portrait T.B. Harlem. The subject is her lover’s 
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brother who had just emigrated from Puerto Rico to Spanish Harlem in New York. 
His body lies propped up but is treated flatly in dark brown with heavy black out-
lines. His limbs are thin, heavy, and weak, and his neck improbably long, visually 
recalling some martyred saint painted by El Greco. The piece is an expression of 
her empathy for the suffering and humanity of those who so frequently caught the 
disease in the city’s close quarters.

Humorist and children’s book author Betty MacDonald was 30 years old and 
divorced when she contracted TB. She spent nine months at Firland Sanatorium—
named The Pines in her account—north of Seattle in 1937–1938, and a decade 
later published her memories of the experience in The Plague and I (1948). The 
title was a play on her earlier and extremely popular autobiographical novel, The 
Egg and I (1945). Her touch is light, often comical, and ironic, though her obser-
vations are serious and respectful of the suffering, isolation, and ultimately hope 
of her fellow residents.

In 2008, Canadian author Diane Sims created A Life Consumed from the letters 
of her aunt, Lilly Samson. Lilly was a teacher in a tiny rural school who was only 
22 when she was stricken with TB in 1923. After a year, she was admitted to a 
sanatorium in Ontario, where she died of her disease in 1927. Rather than a 
straightforward narrative or meditation on her aunt as sufferer, Sims uses Lilly’s 
themes and details as starting points for discussions that are by turns fictionalized, 
historical, and medical of the experience of TB as personal, social, and even polit-
ical in the Canada of the 1920s. Scandal-plagued Canadian businessman and poli-
tician Donald Ripley published the nonfictional Thine Own Keeper: Life at the 
Nova Scotia Sanatorium, 1904–1977 in 1992. Concentrating in the 1930s and 
1940s, his is a novelistic but true recounting of daily life in the Nova Scotia Sana-
torium. His frame is the network of staff and residents, and his approach is sym-
pathetic but not sentimental.

In 1996, Irish-American author Frank McCourt published Angela’s Ashes, a 
semi-autobiographical study of growing up Irish Catholic in the 1930s and 1940s. 
In 1999 the very popular work was made into a film. Illness is a constant back-
ground noise to the McCourt family’s life in both Ireland and New York. Most 
dramatically, young teenager Frankie McCourt has sex with the equally young 
and inexperienced Theresa Carmody, who turns out to be a consumptive. When 
she dies of TB soon after the experience, Frankie is tortured by the guilty thought 
of her burning in hell for their few moments of clumsy pleasure.

Modern Literature and Art: The Tubercular Character

The nineteenth-century Russian novelist Fyodor Dostoyevsky suffered bouts 
of epilepsy and his mother died of consumption when he was 16. His own death 
was due to a lung rupture and may have been related to TB. Consumptives 
appear in three of his novels, and in each case the character is both tragic and 
unsympathetic. In Crime and Punishment (1866), the minor figure 30-year-old 
Katerina Ivanovna Marmladov is introduced to us in a late stage of her disease. 
She is mean and controlling, married to a ne’er-do-well alcoholic, and mother of 
Sonia, the main character Raskolnikov’s sex interest. The family is so poorly off 
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that Katerina callously forces Sonia into prostitution. The woman dies attending 
her husband’s funeral, two deaths that leave her children orphans. Seventeen-
year-old Ippolít Teréntyev in The Idiot (1869) presents the face of a nihilist intel-
lectual blinded by his own self-obsession and cynicism. His advanced disease 
and marginal place in society make him an image of the anti-Prince Myshkin, 
whose simple faith and goodness are antithetical to Ippolít’s self-centered athe-
ism. Although Ippolít declares the rationality of suicide and announces his own, 
he—accidently?—fails to carry it out. Alexei Nilych Kirillov in The Possessed 
(1871–1872) is a consumptive, dissident, atheist, and suicide. His condition 
warps his already complex character, and his death is intentional but utterly 
misguided. Dostoyevsky’s tubercular characters are anything but clichés, though 
their physical condition underlines their moral weakness and failings.

In the 1993 film Tombstone, Val Kilmer portrayed Doc Holliday, the famous 
gunfighter, gambler, consumptive, and partner of the Earp brothers. In a rather 
plausible re-creation of the true story, the Atlanta dentist moved out west for the 
dry air. Although there are historical inaccuracies and improbabilities, Kilmer 
owns his character’s disease and the fact that he is dying. He is clearly unhealthy, 
often in pain, coughing, and wedded to a fatalism that was probably as common as 
any characteristic of the disease. As an alcoholic he is self-destructive, and as a 
gambler and gunfighter he lives on the edge of victory and defeat, of life and death.

In 1941–1942 American playwright Eugene O’Neill wrote the semi-autobio-
graphical A Long Day’s Journey into Night for the stage, and it is recognized as 
one of the greatest of American dramatic works. Set among a Connecticut family 
in 1912, son Edmund is a 23-year-old consumptive, weak in body but strong in 
will. In a single day, the tensions, twisted by the men’s drinking and mother’s 
morphine, revolve around Edmund’s disclosure that he has TB, which he con-
tracted abroad while serving on a merchant ship. The author had indeed spent 
time in a sanatorium in 1912–1913 at the age of 24, and Edmund is no doubt a 
reflection of himself. Although O’Neill, who died in 1953, stipulated that the work 
not be published or performed until long after his death, his widow had it printed 
in 1956. For it he won the Pulitzer Prize posthumously in 1957.

In the 1994 film Heavenly Creatures, pre-Lord of the Rings Peter Jackson 
entered the strange world of two teen-aged girls in 1954 New Zealand. The film 
was adapted from an actual murder case. Thirteen-year-old Juliet Hulme and 
15-year-old Pauline Parker had become very close friends—perhaps too close. 
Hulme’s progressing TB threatened again to land her in a sanatorium and apart 
from her friend. The two became so anxious at the threat of separation that they 
deliberately bludgeoned Juliet’s mother to death.

Modern Literature and Art: Life in the Sanatoria

German novelist Thomas Mann worked on his Magic Mountain (1924) for a 
dozen years from 1912, the year he left the tuberculosis sanatorium in Davos, 
Switzerland. World War I interrupted his project and redirected it from comedic 
sketches drawn from his own experiences at Davos to a far richer and more 
socially critical work. While visiting a cousin in treatment at Davos, young Hans 
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Castorp himself falls ill of consumption and remains to recuperate. During his 
seven-year residence, Castorp meets and interacts with a wide variety of postwar 
Europeans, which allows the author an enormous canvas on which to create one 
vivid portrait after another. Many critics have considered it perhaps the best Ger-
man novel of the century.

Eugene O’Neill wrote another semi-autobiographical play, The Straw (1922), in 
which he chronicles an unrequited love interest set in a sanatorium. Eileen, based 
on a woman O’Neill knew, is diagnosed with TB and enters Hill Farm Sanatorium. 
Here she meets and falls for Stephen, causing her to ditch her fiancé, Fred. Her 
condition declines, while Stephen gains his health back and leaves Hill Farm. 
Before he does, Eileen expresses her feelings for him, which he rebukes. Four 
months later, she has not progressed and is preparing to leave the facility. Stephen 
visits, tries to help her by feigning love, and by doing so realizes that he really 
does love her. In the end, she promises, rather ironically, to take care of him. 
When about to be staged, O’Neill and the producers argued over the staged cough-
ing by the characters that O’Neill insisted be part of the production: he knew what 
it was like in a sanatorium.

English author W. Somerset Maugham, who suffered from TB, spent part of 
1917 in a Scottish sanatorium. Two decades later he used his experiences of the 
place and people to craft his short story “Sanatorium.” In it, a writer enters and 
records his impressions of and conversations with a pair of old male rivals, and 
notes a budding love affair between two of the patients, who leave the confines of 
the place to pursue a last, free experience of life and each other. In 1950, “Sanato-
rium” became one part of a film adaptation of Maugham’s works, Trio.

The sole novel by Englishman Derek Lindsey, writing as A. E. Ellis, The Rack 
(1958) has often been compared favorably with Mann’s Magic Mountain. Like 
Maugham and Mann, Lindsey spent time in a Sanatorium before medical advances 
in treatment and understood his subject. His hero, Paul Davenant, enters a Swiss 
sanatorium, where he becomes what one character calls “an experiment of the 
gods.” He suffers not only from the disease but also from the increasingly intoler-
able treatments and the social isolation. His initial hopefulness is replaced by cyn-
icism and despair. The book suffers no sentimentality, very realistically laying out 
what residents underwent. In the end, Davenant’s spirit is saved by a love relation-
ship, but is it strong enough to save a wasted body?

As a teen, Irish author Eamonn McGrath contracted TB and spent three years 
in the early 1950s in a sanatorium in County Wexford. He set his second novel, 
The Charnel House (1990), over a year’s passing in the same place and time. Writ-
ten with a poet’s touch, it explores the role of disease in that era in Ireland and 
realistically lays out the myriad struggles and emotions—fear, hope, isolation, 
prejudice, grief—with which a number of specific patients deal. At the focal point 
is Richard Cogley, a university student on whom the new drug streptomycin is 
being tested. Successfully treated, he reenters the broader world. In doing so, he 
reflects on the callousness of his society, which treats his recent comrades as pari-
ahs, but blames God for the misery they shared.

Andrea Barrett set her 2008 novel The Air We Breathe in a rural New York 
state sanatorium in 1916. The isolation of the residents’ existence echoes the 
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isolation of the United States as it contemplated entry into World War I. As in 
wider society, the wealthy live apart from the charity cases, and many of these are 
recent immigrants. Although thoroughly fictionalized, Barrett’s work is a realistic 
study of the tensions that complicated the lives even of those seeking to recover 
their health.

AIDS AND THE ARTS

Acquired immune deficiency syndrome (AIDS) is a disease characterized by 
complex sets of symptoms triggered by the human immunodeficiency virus 
(HIV). The retrovirus tends to work slowly, attacking the body’s ability to fight 
disease through its immune system. Those who die of AIDS often actually die of 
complications caused by other diseases, such as tuberculosis, that take advantage 
of the body’s weakened defenses. The syndrome was first identified in 1981, and 
soon was closely associated with gay men, men from Haiti, and intravenous drug 
users: the three Hs or homosexuals, Haitians, and heroin addicts. The name ini-
tially assigned to the syndrome was GRID, or gay-related immune deficiency syn-
drome. In deference to the homosexual community, the name was changed a year 
later to AIDS. The disease is transmitted from a carrier to others through unpro-
tected sex, exchange of bodily fluids such as blood from a used needle, or from an 
infected mother to her unborn infant. If infected blood is introduced, there is very 
high (93%) chance of the virus being passed on.

Unlike the plague and not unlike tuberculosis, HIV can work inside a body for 
years before resulting in fully developed AIDS. As with tuberculosis, in the latter 
stages, symptoms worsen and the body wastes away. In 1983 the retrovirus was 
identified and in 1986 named HIV. Neither homosexuality nor heroin use were 
commonly accepted in society, and a combination of ignorance about the disease 
and prejudice against its two main types of victims caused problems for both. 
Advances in gay rights had been achieved in the 1960s, and to many proponents 
it seemed that these could be lost to the societal progress of the disease. In addi-
tion, in the early 1980s, many prominent cultural leaders on both coasts were 
directly affected, either having contracted the disease or losing lovers, friends, or 
colleagues to it. In the spirit of the 1960s’ protest movements, gay activists tried 
very hard to push society and government to understand the suffering of the gay 
community and to find a cure, or at least remedies, for the disease. At first tenta-
tive, voices arose as activists harnessed all of the arts, from street theater to cin-
ema, flyers to best-selling books. The results are often very personal, with strong 
biographical or autobiographical elements. AIDS was essentially a death sen-
tence prior to 1984, when zidovudine (AZT) was introduced as an antiretroviral 
drug. Other antiretrovirals were soon developed and used in combinations, but 
the death rate from the disease remained high. In 1996 protease inhibitors were 
approved and used in combination with antiretrovirals. These cocktails reduced 
cases of full-blown AIDS, hospitalization, and AIDS-related deaths in the United 
States by between 60% and 80%. Safer sex practices, such as condom use, the 
careful screening of donated blood, and provision of clean needles to heroin 
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users, especially those in the sex trade, also reduced the incidence of HIV and 
AIDS. After the mid-1990s, AIDS-related culture became less intimate and 
politically activist, and was often directed against societal ills such as ignorance 
and prejudice.

Theater and Performance Art

Much of the gay community’s reaction to what it termed the AIDS crisis was 
bound up in transgressive activity. To transgress essentially means to push beyond 
or violate accepted social norms and behaviors. Activists’ behaviors included 
street performance art and performances by entertainers in small, intimate envi-
ronments frequented by gays and their friends and allies. Early on, the phrase 
SILENCE = DEATH and pink triangle, adopted in 1985, identified the movement 
to raise the consciousness of both gays and society at large. In 1987, the AIDS 
Coalition to Unleash Power, ACT-UP, was organized in New York City as an 
umbrella group to resist the silence that activists felt characterized the response of 
the government and society to the crisis. Participants would often create well-
crafted skits or other performances that appeared spontaneous and carried the 
messages of the largely gay groups. Since certain gay sex practices were recog-
nized as related to the transmission of HIV, more extreme examples involved sim-
ulated gay sex acts, which did violate the accepted norms for public behavior.

An early promoter of theatrical works featuring AIDS was San Francisco’s 
Theatre Rhinoceros, a gay and lesbian venue and production company founded in 
1977. In the 1982–1983 season they produced King of the Crystal Palace by the 
gay writer C. D. Arnold. Although it never directly mentions AIDS, the new dis-
ease is clearly the backdrop to the study of hard-edged homosexuality. In 1984 
and again in 1985 the troupe collaboratively developed The AIDS Show and a 
sequel, with AIDS standing for Artists Involved with Death and Survival. As an 
epicenter of the disease, San Francisco’s gay community—along with those of 
New York City and Los Angeles—had to deal not only with the disease, but with 
the growing harshness of society at large. In 1985, Larry Kramer, himself a major 
AIDS activist and organizer, wrote The Normal Heart. It is an at least semi-auto-
biographical narrative arc from 1981 to 1984, weighing the approaches of radical 
activism in defense of AIDS sufferers, such as Kramer’s own ACT-UP, with less 
extreme forms of protest and activity. It was revived as an HBO movie in 2014. 
Also in 1985, William H. Hoffman had As Is produced. This is a study of the 
effects of AIDS on a gay relationship and those who surrounded it, also set in New 
York City. A couple separates and one leaves, only to return having been infected 
with AIDS by a new lover. Hoffman made the sympathetic drama, which won 
many awards, into a TV movie in 1986.

Angels in America: A Gay Fantasia on National Themes, written by the activist 
and homosexual Tony Kushner, appeared in 1991 and premiered on Broadway in 
1993. It became an HBO miniseries in 2003, directed by Mike Nichols and star-
ring Al Pacino, and an opera in 2004. Each version won multiple top awards. The 
work is divided in two parts, “Millennium Approaches,” and “Perestroika.” Three 
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loosely intersecting plot lines feature homosexual characters. One involves the 
real closeted Washington lawyer Roy Cohn, the anti-Communist who prosecuted 
Julius and Ethel Rosenberg for espionage in the early 1950s and died in 1986. A 
gay couple, Mormons, Jews, angels, and spirits—including Ethel Rosenberg’s—
populate the unique treatment of the subject of AIDS. In 1993, Jonathan Larson 
began workshopping Rent, his updated musical theater version of Giacomo Puc-
cini’s 1896 opera La Bohème. Many are the references to the opera, including one 
of the main character’s names, Mimi, but the Bohemian life of Paris is replaced 
with the destitution of a New York slum and tuberculosis with AIDS. In an early 
version, all of the major characters suffer from HIV or AIDS, but only 5 of 8 do in 
the finished production. Mimi is now a junkie and exotic dancer instead of a seam-
stress, and her Rodolfo is now Roger, not a poet but a playwright. They both have 
the disease. Other characters are bisexual, a lesbian lawyer, an anarchist, and a 
drumming drag queen who eventually dies of AIDS. At the end, Mimi is near 
death but is revived by an angel to return to Roger. Larson, who had lived the 
bohemian lifestyle, died aged 35 in 1996—but not of AIDS—just as the play was 
debuting. It won eight Tony Awards and garnered Larson the Pulitzer Prize for 
Drama. In 2005 Rent appeared as a major film, with most of the original cast, and 
in 2009 a stage production was filmed and released.

Movies and Television

Arguably the earliest major American film on AIDS was produced in 1985 by 
Arthur Bessan, who died of AIDS in 1987. Buddies is about the relationship 
between a monogamous homosexual and a young man who is dying of AIDS. The 
term “buddy” was a term for such non-sexual relationships. Bessan was known as 
a gay filmmaker and pornographer, though Buddies is not pornographic, and his 
piece was limited to art cinemas rather than commercially distributed. The first 
AIDS-related film to get wide distribution was 1989’s Longtime Companion. The 
title derived from the New York Times’s euphemism for a gay lover in obituaries. 
A group of friends, both gay and straight, is affected by the “gay cancer” that was 
AIDS. The narratives arc from 1981 when the disease first surfaced to 1989.

In 1993, three major films appeared, each of which takes a very different 
approach from the others. The HBO production of And the Band Played On was 
based on the important 1987 book of the same title by San Franciscan Randy 
Shilts. The film opens with the protagonist, the real epidemiologist Don Francis, 
working to understand Ebola in rural Africa in 1976. The scene shifts to the early 
American outbreak of AIDS in 1981, and the people dying in major urban centers. 
Francis has to navigate various professional obstacles to his investigation of the 
new disease and is aided by activist Bill Kraus. Kraus, who died in 1986, learns of 
his own infection as the search for answers continues. The movie ends with a 
montage of famous people who had or had been lost to the disease, including Ryan 
White, Freddy Mercury, Anthony Perkins, Magic Johnson, and Larry Kramer. 
Briton Derek Jarman’s Blue is his last production before dying of AIDS. Of the 
two intersecting halves of the film, one is metaphoric and the other at least semi-
autobiographical. Jarman’s alter ego is an active London homosexual whose life 
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the film treats both realistically and in fantasy episodes and daydreams. He, too, 
ends his work with a list, but of his former lovers who died of AIDS. Finally, the 
largest box office went to Philadelphia, a Tom Hanks vehicle that featured an 
attorney whose infection results in his dismissal from an important law firm. 
Hanks at first prepares his own legal case against the firm, but Joe, a homophobic 
attorney who at first declined the case, ends up representing him. The story is 
based on the case of real attorney Geoffrey Bowers, who died of AIDS at age 33.

Interest in the first decade of the AIDS crisis continues in a film such as gay 
Malaysian-American Yen Tan’s 1985 (2018). Shot in black and white Super 16 
mm, the fictional piece follows Adrian, who returns home to Texas from New 
York City for Christmas. He is dying of AIDS and has to deal with father and 
mother as well as his sympathetic brother and ex-girlfriend. Tan, from Dallas, 
makes the return all the more uncomfortable by injecting a Bible-belt preacher 
and multiple reminders of the era’s conservatism in Texas.

American filmmakers were not the only ones to tackle issues surrounding 
AIDS. In 1992, the openly bisexual French author Cyril Collard adapted his semi-
autobiographical book Savage Nights to the screen. Collard, who would die of 
AIDS-related causes at age 35, compared his work to Mann’s Magic Mountain, in 
which he sees the disease not as a focus of the work, but as a backdrop to human 
drama. Collard himself plays the bisexual Jean, who is HIV positive, has sex with 
Laura, and then tells her of his condition. Jean is also involved sexually with the 
straight Samy, a Spanish rugby player. Laura’s new knowledge of both is com-
pounded by her discovery that she has become HIV positive, and her mental health 
deteriorates. Jean tries to help, and the pair reconciles but splits up at the film’s 
end. In the same year, Israeli Amos Guttmann produced his country’s only major 
AIDS-related film, Amazing Grace. In what turned out to be Guttmann’s final 
film, gay 17-year-old Jonathan moves from rural Israel to Tel Aviv, where he takes 
up with the HIV-positive Thomas. His semi-autobiographical film is at heart a 
love story with a good deal of sympathy for the main characters. Meghla Akash is 
a 2002 Bangladeshi film that uses the story of a girl who cannot marry for lack of 
a dowry. She leaves her village and is thrust unwittingly into a life of sex slavery. 
Apart from the obvious social commentary, the film emphasizes the role of safe-
sex practices in the avoidance of HIV and prevention of AIDS.

The first major Zulu-language film is Yesterday, a 2004 South African produc-
tion. The character Yesterday is a young mother who contracts AIDS from her 
husband, who works in distant mines. He abandons her, but she pursues him and 
he apologizes before dying. She vows to hang on until she can see their daughter, 
Beauty, attend school. The socially conscious work deals precisely with the AIDS 
crisis in Africa, giving a story and faces to the millions who still suffer from 
Africa’s scourge. Also from Africa comes Asmaa (2011), Egypt’s first film that 
was sympathetic to AIDS sufferers. The largely Muslim country’s media had been 
pitiless in treating the crisis, and director Amr Salama sought to humanize the 
situation. He had worked on a documentary on Egyptian AIDS victims in 2005 
for the United Nations and brought much of what he had learned to this project, 
which is based on a true case. A young woman is HIV positive and does her best 
to disguise the fact. She is possessed of a social conscience, however, and is faced 
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with the choice of whether to appear on a talk show. BPM (Beats per Minute) 
(2017), a French film, is another semi-autobiographical work, whose writer and 
director worked with ACT-UP Paris. In the early 1990s, a group of AIDS activists 
wrestles with the lengths to which the members should go in being transgressive 
against the unresponsive French government. Young Jeremie dies; Nathan and 
Sean become lovers; Sean dies and is cremated; and the group agrees to make 
their point by flinging his ashes at a conference of health insurance bureaucrats.

As noted above, a number of important films dealing with AIDS were adapta-
tions for American television, such as And the Band Played on and Angels in 
America. The earliest entertainment television production on the subject was 
NBC’s Early Frost in 1985. A young, gay Chicago lawyer, Michael, contracts the 
disease from his boyfriend who had been stepping out. He goes to his suburban 
family to disclose his sexual orientation and disease. In the midst of the tensions 
and sympathy, Michael winds up in the hospital. Here he meets a flamboyant 
homosexual who shortly dies of AIDS. Back in the family home, his boyfriend 
appears, they reconcile, but Michael ends the relationship and leaves for Chicago. 
The dramatic and ongoing story of a young hemophiliac who contracted AIDS 
from a blood transfusion was the subject of ABC’s The Ryan White Story (1989). 
The Kokomo, Indiana, teenager was dismissed from his high school because of 
his condition and sued to be allowed back in. His was a national case, as he came 
to stand for the AIDS victim who was not one of the three Hs. The movie empha-
sized the ignorance, fear, prejudice, and panic that attended Ryan’s struggle. The 
young man died in 1990 at the age of 19.

Books

From its origins in 1981, the AIDS crisis was the source of a flood of literary 
materials, from essays and poems to short stories and novels. As with many plays 
and films, novels were often autobiographical or semiautobiographical, relying on 
the experiences of a victim or observer of the disease and its effects. Poet Michael 
Klein compiled two collections of AIDS-related poetry. The first, Poets for Life: 
Seventy-Six Poets Respond to AIDS (1992), is considered the classic early anthol-
ogy of American AIDS-related verse. In 1996 he followed it with Things Shaped in 
Passing: More “Poets for Life” Writing from the AIDS Pandemic, which features 
the work of 42 American poets and, as its promo states, moves beyond the bedside 
to the wider world affected by the disease. In 1991, Essex Hemphill, a gay, black 
activist poet completed Brother to Brother: New Writings by Gay Black Men. It had 
been started by Philadelphia black gay activist Joseph Beam, who died of HIV-
related disease in 1988. In Ceremonies (1992), Hemphill collected his own personal 
writings on gay, African American, and AIDS-related issues, especially on his 
being a minority (black) in the midst of another minority (gays). In 1995, he, too, 
died of AIDS. American poet Walter Holland published some of his works on gay 
and AIDS-related matters in his 1992 collection A Journal of the Plague Years: 
Poems 1979–1992. His title is a reference to Daniel Defoe’s novel of London’s Great 
Plague in 1665. Born in 1953, in 1987 Holland was a founding member of the New 
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York City poets’ circle A Poetry of Crisis and Witness. Artists in various media 
established similar circles or collectives in cities across America.

Many types of AIDS-related books have appeared since the early 1980s. Non-
fictional accounts include histories of the disease, its discovery, and government 
policies dealing with it. Others outline the efforts of activist individuals or groups 
to raise awareness and fight indifference. Many are firsthand narratives of discov-
ering one is HIV positive, the personal and interpersonal struggles of dealing with 
the fact, and perhaps an epilogue on the author’s death. Fictional works include 
novels and collections of short stories that reflect a wide range of personal 
experiences.

An early example of a memoir is the autobiographical Ryan White: My Own 
Story, which appeared a year after his death in 1990. White was the Indiana teen 
who contracted the disease from a blood transfusion, was ostracized from school, 
and became the poster-child for the message that everyone was susceptible to the 
disease. Another prominent case involved Elizabeth Glaser, wife of the popular 
actor Paul Michael Glaser. After giving birth in 1981, she unknowingly received 
HIV-infected blood, and breastfed her child, passing the retrovirus along. Her 
husband and a second child also contracted HIV, and her older one passed away in 
1988. In that year she founded the Elizabeth Glaser Pediatric AIDS Foundation., 
and in 1994 she died of complications at age 47.

Cleve Jones’s story is very different. As the AIDS crisis unfolded, Jones arrived 
in San Francisco to take part in its political life. He became an AIDS political 
activist and played an important part in the AIDS Quilt project. His 2000 memoir 
is Stitching a Revolution: The Making of an Activist. Another activist’s account of 
his experiences is Sean Strub’s Body Counts: A Memoir of Politics, Sex, AIDS, 
and Survival (2014). Strub was an Iowa-born New Yorker when AIDS hit, and he 
was in the thick of AIDS-related activism. He became HIV positive, founded POZ 
magazine, and survived long enough to be saved by the new drugs of 1996. 
Another survivor’s story is that of Paige Rawl, a teenager born with AIDS. She 
hid her condition from friends and school authorities until disclosing it to a close 
friend. She chronicles the prejudice, ignorance, and bullying it brought on in her 
2014 Positive: A Memoir.

Much AIDS-related nonfiction comes from beyond America. A couple of Eng-
lish-language examples are The Ukimwi Road: From Kenya to Zimbabwe (1994) 
and AIDS Sutra: Untold Stories from India (2008). Ukimwi is Swahili for AIDS, 
and Irish cyclist and world traveler Devla Murphy discovered its horrors as she 
cycled 3,000 miles through central Africa, interacting with all manner of people 
along the way. Traditional Indian culture presents many obstacles to the accep-
tance of AIDS, and 16 authors including the controversial Salman Rushdie reflect 
on their encounters with Indians directly affected by the disease. Although fic-
tional, the Taiwanese novel Notes of a Desolate Man (2000) comes across like 
nonfiction. The female author Chu Tienwen assumes the voice of a gay film stud-
ies teacher who recounts his many sexual activities and is stricken when he learns 
of the death from AIDS of his childhood friend.

Much AIDS-related American fiction was published by presses that specialized 
in gay themes, such as Alyson Publications, Gay Sunshine Press, and Knights 
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Press. In 1984, Knights Press printed The World Can Break Your Heart, by gay 
author and playwright Daniel Curzon. His is an early, emotional work dealing 
with the struggles of not only being homosexual in a “real man’s” world and mar-
riage but also of having to learn he had contracted AIDS. In the same year, Gay 
Sunshine Press published Californian Paul Reed’s Facing It: A Novel of AIDS. 
Perhaps more socially conscious than Curzon’s work, Facing It contextualizes the 
individual’s personal challenges within the broader social and political crisis that 
was the early AIDS culture. A decade later, the heavily engaged New York City 
AIDS activist Sarah Schulman wrote what is considered a lesbian novel that deals 
with the AIDS crisis, Rat Bohemian. Set in the late 1980s and early 1990s, a trio 
of homosexuals—one of whom is a lesbian professional rat catcher—try to make 
do in their lower-class setting, having been abandoned by their natural families. 
And so they create and nurture their own family in the midst of the stressors that 
the AIDS crisis presented.

Visual Arts

The single most important visual icon of the AIDS crisis has been the AIDS 
quilt. It was initiated in San Francisco in 1987 after AIDS-affected people began 
taping messages to the outer walls of the Federal Building. It is formally called the 
NAMES Project AIDS Memorial Quilt. In 1989, the New York Times described it 
as a huge field of cloth grave markers. Each of its 3′ by 6′ panels commemorates 
one or more individuals who died of the disease. In 2019, the enormous work con-
tained more than 49,000 panels, memorialized more than 96,000 names, weighed 
over 54½ tons, and constituted the world’s largest example of folk art, covering 1.3 
million square feet. The idea was brilliant, as the medium, a quilt, represents not 
only the folk art of remembrance but also the intimate nature of a personal blan-
ket. It was displayed in sections in many American cities and is kept in Atlanta, 
Georgia. According to the NAMES Foundation, more than 25 million people have 
viewed the memorial.

After the AIDS Coalition to Unleash Power (ACT-UP) was founded in New 
York City in 1987, in 1988 it created an arm dedicated to harnessing the arts and 
culture, Gran Fury. It was an “artists’ autonomous collective” whose name 
reflected the anger of the group at the lack of societal response to the AIDS crisis. 
It was also the name of the model of cruiser used by the New York police. They 
used flyers, posters, billboards, and other visual media to draw attention to their 
cause. With messages such as “Kissing Doesn’t Kill: Greed and Indifference Do” 
and “Silence = Death,” these groups sought to catch the eyes and consciences of 
the broader society as well as the vulnerable parts of it. Other uses of graphics 
within the gay communities included posters, pamphlets, and other informational 
materials that emphasized the importance of safe sexual and drug use practices to 
the survival of the lifestyle.

Photography was a major medium for recording the savaging that the gay 
community underwent due to AIDS. While paintings and other graphic arts 
could create striking and highly emotional images of suffering, they were nec-
essarily filtered through the imaginations of the artists. Photographs, on the 
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other hand, presented the same range of suffering, fear, and debilitation seem-
ingly raw and unaffected by the artist’s feelings or vision. Homosexual photog-
raphers, such as Robert Mapplethorpe, Gypsy Ray, and Sal Lopes, who had 
celebrated the gay lifestyle and male-on-male sexuality turned to chronicling 
the otherwise voiceless victims, especially those who were impoverished and of 
color. For all visual artists, displaying AIDS-related art was a challenge. Galler-
ies that agreed to show such pieces—and many did not—were often elite venues 
that did not cater to the lowest classes, whose members were often among the 
subjects of the works.

FICTIONAL DISEASES IN CONTEMPORARY FILMS  
AND NOVELS

After, say, 1960, the world became a rather frightening place. Given monsters 
such as Godzilla, nuclear holocausts, and invaders from outer space, Earthlings 
could not catch a break. Thanks to huge advances in scientific and medical 
approaches to known diseases, the United States had the luxury of contemplating 
the “what-ifs” of unknown diseases and their effects on society. Hundreds of 
works of science fiction pondered the mechanics of fictional new or reemerging 
diseases, of outbreaks that threatened the very existence of human kind, or the 
post-pandemic post-apocalyptic landscapes created by rampant pathogens. 

The NAMES Project AIDS Memorial Quilt—shown here on the Mall at Washington, 
DC—is a memorial to victims of AIDS. Conceived in 1985 and first displayed in 1987, by 
2020 it weighed nearly 54 tons and contained personal reflections on some 94,000 
Americans who died of the disease. (Carol M. Highsmith Archive/Library of Congress)
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Sometimes humanity wins, always it suffers, and sometimes the battle is over 
when the story begins.

First Encounters

Authors who focus on the origins and first appearance of novel diseases have 
the burden of presenting a plausible origin narrative, but have the freedom to 
define its nature and progress as fits their agendas. Science-fiction writer Michael 
Crichton published his novel The Andromeda Strain in 1969, the year that men 
first walked on the moon. In his vision, a space probe was gathering potentially 
deadly biological samples from high in the earth’s atmosphere. Why the samples? 
Biological warfare. The craft fell out of orbit and crashed in Arizona, immediately 
killing locals and calling in a specially equipped team of biohazard specialists. 
They struggle to contain the highly virulent pathogens, but as a safeguard, an 
atomic device is ready to nuke the entire area. The book was quite faithfully 
adapted to the screen in 1971 and directed by Robert Wise. In 2019, a decade after 
Crichton’s death, Daniel H. Wilson published Andromeda Evolution, a sequel to 
Strain. A team encroaching on the Brazilian jungle find evidence of the same 
pathogen, and a new, international team is sent to investigate and contain the 
invader. This time, the entire world is at stake.

In Robin Cook’s 1997 novel and TV miniseries Invasion, the virus is already 
implanted in humans by aliens. Small rocks that appear from the sky activate the 
virus, which turns all—well, almost all—humans into the hive-mind aliens. Of 
course, some avoid contact and remain single-minded, and are able to fight the inva-
sion by creating antibodies against the alien virus. The poetic protagonist is optimis-
tic enough to see the event as a kind of reboot that can bring all of humanity together.

Terry Gilliam’s 1995 film 12 Monkeys is a dark fantasy of a virus released by 
the Army of the 12 Monkeys. Survivors go literally underground, develop time 
travel, and in 2035 attempt to return to 1996 to obtain the virus in order to find a 
cure. The complex plot was adapted for the Syfy channel in 2015 and ran for four 
seasons. In the 1990s, real diseases such as Ebola shifted the genre toward more 
plausible plotlines as well. The year 1995 also saw the premier of Wolfgang Peter-
son’s Outbreak. American authorities are aware of an outbreak of a new disease in 
Zaire, Africa, that is “worse than Ebola.” “Motaba” enters the United States in a 
smuggled monkey. A chain of infections results, and the clock is set. The question 
is, how quickly can the experts understand, track, and contain the pathogen?

Several books on disease and the 2009 outbreak of influenza inspired and 
informed the much more plausible 2011 film Contagion. A Hendra-like virus kills 
a woman in Chicago who recently visited Hong Kong. “Meningoencephalitis” 
soon infects 8,000,000 worldwide as the race is on to develop the MEV-1 (menin-
goencephalitis virus) vaccine. Forty years separate Andromeda Strain from Con-
tagion, and the origin plots reflect the growth in sophistication of the audience. As 
shown at the film’s end, Contagion’s virus was carried by a bat, that dropped a 
piece of infected banana on a Chinese piglet that was served up in a Hong Kong 
restaurant. Fiction, but all too close to fact.



 Disease in the Literary, Visual, and Performing Arts 323

Fighting the Good Fight

In Albert Camus’s post–World War II existentialist novel, The Plague (1947), 
Dr. Bernard Rieux tries to bring Western medicine to Oran, Algeria, which has 
been stricken. Medicine and public health initiatives can help with the pain, but 
they only do that. And they can only do that when the society can provide them. In 
W. Somerset Maugham’s 1925 novel, The Painted Veil, British doctor Walter tries 
to fight cholera in a Chinese village as his family life disintegrates. He finds an 
outlet in Kitty, with whom he works in China, impregnates her, but ends up dying 
of cholera. Maugham’s story was made into a film in 2006 by John Curran. In the 
novel The Sixth Day (1962) by Lebanese Andrée Chedid, a woman living in Cairo 
returns to her Egyptian home village as a cholera epidemic rages. She faces a 
world in tumult: the disease is terrible, but the attempts by the government to fight 
it are worse. Houses are destroyed, property is burned to disinfect it, and people 
are isolated or carried away to isolation camps that have a touch of Manzoni’s 
plague lazaretto in The Betrothed.

Ebola was first identified in an outbreak in Sudan in 1976. In 1992, journalist 
and writer of fiction Richard Preston published “Crisis in the Hot Zone” in New 
Yorker magazine. It was a study of the discovery of a strain of Ebola in a primate 
in a research facility in Reston, Virginia, near Washington, DC, in 1989, and the 
emergency services’ reaction to it. In 1994, The Hot Zone: The Terrifying True 
Story of the Origins of the Ebola Virus extended his discussion to include the dis-
coveries of several hemorrhagic fevers in the African jungles. Although meant to 
be considered nonfiction, specialists in the medical emergency field have criti-
cized clinical details and the often overly gruesome—and sometimes inaccu-
rate—treatment of an already horrifying disease. The work did succeed in 
bringing American attention to the Ebola crises both in far-off Africa and at the 
country’s doorstep. It was adapted for a six-episode miniseries that aired in 2019. 
Doctors have penned many books about their experiences fighting one major out-
break or another, but William T. Close is noted for his having played a large role 
in containing the initial Ebola epidemic in Zaire in 1976. He fictionalized this 
experience in Ebola: A Novel of the First Outbreak by a Doctor Who Was There 
(1995). His account focuses on a group of Catholic nuns at a rural mission who can 
do little but pray and await help as the disease sweeps through the village 
community.

In 2003, the world was alerted to the Severe Acute Respiratory Syndrome 
(SARS), which leapt out of Asia. In the same year, Wai-Man Cheng of Hong 
Kong produced City of SARS. This oddly lighthearted trio of stories focuses 
on three fictional characters: a victim of the disease, a doctor, and a business-
man. SARS took a heavy economic toll, especially in centers such as Hong 
Kong and Toronto, Canada. This was evident even as the outbreak was wind-
ing down. Cheng’s businessman goes broke due to this downturn, and he tries 
to contract the disease to die and escape his debts. In 2005, Canadian televi-
sion produced “Plague City: SARS in Toronto.” The fictionalized medical 
drama treated the outlines of the outbreak accurately but the production was 
panned by critics.
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In the Wake of the Apocalypse

In 1954, Richard Matheson published I Am Legend, a post-pandemic novel con-
cerning a plant worker who survives to hunt and kill the vampires that the disease 
has created. A decade later, the Vincent Price vehicle The Last Man on Earth 
turns the protagonist into a scientist and essentially retells the story. In 1971, 
Omega Man, starring Charlton Heston, has a war between China and the USSR 
unleash biological weapons that kill off most humans. Heston’s doctor/scientist is 
able to immunize himself, allowing him to hunt down the albino vampires—they 
hate the sunlight—before they kill him. The franchise continued in 2007 with 
Francis Lawrence’s I Am Legend, inserting Will Smith as the lucky survivor. This 
version takes place in New York City, in a world where a mutant measles virus 
that was supposed to cure cancer has killed 90% of the earth’s humans. The bril-
liant scientist battles the vampiric Darkseekers while trying to engineer a remedy. 
None of this drama is to be confused with the four-season Fox comedy series The 
Last Man on Earth (2015–2018), which is a much lighter take on humans adjusting 
to a social slate wiped clean by a virus.

Horror specialist Stephen King penned The Stand in 1978. A “superflu” virus 
accidently escapes from a U.S. laboratory and is slowly passed from a highway 
patrolman to an insurance salesman and then 40 others. In only two weeks, 99% 
of the world’s population falls victim. American survivors congregate in Boulder, 
Colorado, and Las Vegas, and life goes on, except in Las Vegas, which is destroyed 
by an atomic bomb. In 1994, King helped craft a TV miniseries based on his book.
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Malaria in Ancient Rome

WHEN AND WHERE

Malaria was a frequent malady in the ancient Roman world. In many ways, it 
was more an endemic disease than an epidemic one, but its certain significance for 
Roman society, its dramatically seasonal character, and the wide geographical 
variations in its incidence, all suggest epidemic may be appropriate. Many points 
about its history in the ancient Mediterranean, however, remain controversial or 
uncertain, and so this discussion concludes with a number of unresolved issues. A 
strong case can be made that malaria affected the demography of the Roman 
world, perhaps stunting economic productivity, contributing to agricultural 
change, depopulating some regions and changing the social system of others, and 
occasionally diverting the course of political and military history.

Malaria in at least some forms was apparently found across the Mediterranean 
area from an early period of ancient Roman history, certainly by the fifth century 
BCE. Its outbreaks were highly seasonal, beginning in July, with the number of 
cases peaking in September; subsequent deaths rose through the fall months, 
before subsiding by December.

Its incidence varied widely from one region to another. In general, malaria con-
centrated in low-lying areas, below about 500 meters above sea level. In Italy 
some regions were thought by the Romans to be especially dangerous, and prob-
ably were. Such regions included much of southern Italy, the island of Sardinia, 
the Pontine Marshes to the south of Rome, and the low-lying regions of coastal 
Etruria to the northwest. In the city of Rome itself, the low valleys that lay between 
the hills, and the lands along the river Tiber, were fever-ridden.

SIGNIFICANCE

A modern historian has put the case for the importance of malaria in the ancient 
Roman world thus:

Malaria enormously increased mortality levels, sharply reduced life expectancy at 
all ages, and significantly altered the age-structures of human populations in Europe 
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in the past, wherever it became endemic. However, occurrences of malaria tended 
to be highly localized. . . . Consequently malaria generated enormous regional vari-
ations in demographic patterns in early modern Europe. In view of the compelling 
evidence from ancient sources for the endemicity [of malaria] in large areas of 
 central and southern Italy . . . the comparative evidence from early modern Europe 
suggests that such major regional variations in demographic patterns should have 
occurred in Roman Italy. There is no doubt whatsoever that that is exactly what 
happened. (Sallares 2002, 269)

If Sallares is correct, malaria played a major role in the depopulations of impor-
tant regions during the long period of Roman rule. The populations of southern 
and coastal Etruscan lands fell off after about 300 BCE; by the first century CE, 
the population of the once-fertile Pontine Marshes had collapsed. Malaria also 
contributed to elevated death rates in indirect ways; it interacted with both gastro-
intestinal troubles (such as dysentery) and respiratory ones (such as tuberculosis). 
Pregnant women were particularly vulnerable to it, as were their babies, many of 
whom suffered from low birth weight. The city of Rome itself was especially 
malarial, for reasons discussed in the “Background” section.

The ravages of malaria altered the way some Italian lands were used. In some 
cases, lands became so malarial that laborers could not be employed on them in 
summer; as a result, they were given over to pasture of animals. In other places, 
the farming population fled as environmental conditions made their lands more 
disease-ridden; if those lands stayed in cultivation, they may have been worked by 
slave labor instead, the slaves having less choice in the matter.

The Roman historian Tacitus suggests some ways in which malaria might have 
interfered with military affairs. The soldiers of Vitellius (one of four emperors in 
the chaotic year 69 CE) were thus weakened as they occupied Rome:

Amidst the allurements of the city and all shameful excesses, they wasted their 
strength in idleness and their energies in riot. At last, reckless even of health, a large 
portion of them quartered themselves in the notoriously pestilential neighborhood 
of the Vatican; hence ensued a great mortality in the ranks. The Tiber was close at 
hand, and their extreme eagerness for the water and their impatience of the heat 
weakened the constitutions of the Germans and Gauls, always liable to disease. 
(Tacitus 1942, 532)

Speculations have been made about larger political consequences of malaria. To 
choose one example: Did its presence discourage the complete conquest of Italy by 
Attila, the king of the Huns, in the fifth century? As the historian Kyle Harper puts 
it, “the heartland of empire was a gauntlet of germs” (Harper 2017, 196).

Malaria was undoubtedly a presence in Roman life and death, and its overall 
significance no longer remains in doubt. (See “Unresolved Historical Issues” 
section.)

BACKGROUND

Some understanding of the modern beliefs about malaria will clarify both the 
role the disease played in ancient Rome and the relevance of the environmental 
background that characterized ancient Rome. Malaria is caused by one of several 
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related parasitic microorganisms. In ancient Rome three of these were apparently 
present, those now called Plasmodium falciparum, Plasmodium vivax, and 
Plasmodium malariae. All cause intense fevers that strike periodically with 
debilitating effects on the body. The fevers from the first two microorganisms are 
called tertian fevers (meaning they appear every third day, counting inclusively; if 
fever day one is a Monday, fever will reappear on day three, Wednesday), while 
Plasmodium malariae leads to a quartan fever pattern (every fourth day). Of these 
three versions of malaria, that from Plasmodium falciparum, sometimes called 
malignant tertian fever, is the most serious; infection with it may last upward of a 
year and is often fatal. Malaria from Plasmodium vivax (benign tertian) is less 
serious but can persist for several years. Quartan fever may become utterly 
chronic, lasting one’s whole life. Multiple infections by more than one type are 
possible; it is also possible that a previous Plasmodium malariae infection may 
lessen the effects of Plasmodium falciparum.

These microorganisms are found in mosquitoes that belong to the large genus 
called Anopheles, which includes hundreds of species, only some of which carry 
the parasites. Those different species may inhabit different environments, and that 
fact contributes to the wide regional variations in malaria incidence. But most 
often Anopheles mosquitoes are found around bodies of stagnant fresh water: 
pools, fish ponds, puddles, drainage ditches, and swamps. In Italy the mosquitoes 
generally are not (and presumably were not) found higher than about 500 meters 
above sea level.

The ancient city of Rome offered a number of such environments. The banks of 
the Tiber frequently flooded; much of the city lay in valleys between its famous 
seven hills, and mosquitoes favored those low lands; while the densely settled 
city’s population favored irrigated gardens. And Rome adjoined other areas of 
Italy that had an ancient reputation as feverish, the lands of Latium and Etruria 
with many low-lying and swampy grounds.

The Romans undertook active projects in the landscape that contributed to 
 creating malarial environments. Their intensive development of croplands in 
Etruria and Latium involved widespread deforestation. That in turn diminished 
the absorption of rainwater by foliage, which meant higher underground water 
tables and greater likelihood of flooded lowlands and marshes. The Romans were 
especially famous for their road building, and many of those projects disrupted 
drainage patterns and created new wetlands.

And the expansion of the great city of Rome represented further opportunities 
for both mosquitoes and Plasmodium parasites. Ancient Rome’s population was 
perhaps one million, and its people lived in very crowded conditions, great num-
bers of them in the valleys between hills; mosquitoes had many (and easy) choices 
of people to infect. Rome was furthermore a huge magnet for in-migration, and 
people perhaps native to regions where malaria was not endemic flocked into the 
city where it certainly was. And people left Rome as well, perhaps carrying 
malaria infections with them to other places. Sallares refers to the city as a 
“population sink” in which malaria collected and from which it might drain 
elsewhere (Sallares 2002, 277); Harper claims that “the Roman Empire was an 
unintended experiment in mosquito breeding” (Harper 2017, 87).



4 Epidemics and Pandemics

HOW IT WAS UNDERSTOOD AT THE TIME

The Romans—and the Greeks from whom they adopted many of their beliefs 
about disease—were familiar with fevers, which had been clinically described 
(with some precision) both by the authors of the Hippocratic Corpus (fifth century 
BCE) and by later writers. Some of those fevers are clearly tertian and quartan 
malaria. About the causes of those fevers less agreement existed. Some followed 
the Hippocratic writings and blamed an imbalance of the body’s humours:

Continued fever is produced by large quantities of the most concentrated bile. . . . 
Quotidian fever is caused by a large quantity of bile, but less than that which causes 
continued fever. . . . Tertian fever lasts longer than quotidian fever and is caused by 
less bile. . . . Quartans behave similarly to the tertians but last longer, as they arise 
from still less of the heat-producing bile and because they give the body longer 
respites in which to cool down. (Hippocratic Writings 1978, 270–271)

The Roman understanding of fevers also might include a conviction that 
such ailments had divine (or perhaps demonic) origin. Roman (and Greek) 
thought about diseases included both natural explanations (such as the humoral 
theory quoted earlier) and supernatural ones; no clear distinction was made 
between the two modes, and they often flowed seamlessly together in medical 
explanations.

Some Romans believed that a quartan fever in the late summer or autumn was 
a good omen for future health. And since (according to modern beliefs) a Plasmo-
dium malariae infection may protect against later Plasmodium falciparum, such 
Roman thinking may have been wise.

On an indirect level, the Romans understood that some environments were 
unhealthy and urged that they be avoided if possible. Such thinking went back at 
least to the fifth century BCE. Hippocratic text Airs, Waters and Places, which 
associated diseases with environments. Following its counsel, such later authors 
as the Roman engineer Vitruvius (of the first century BCE) and the slightly later 
Greco-Roman geographer Strabo feared swamps and marshes as feverish 
territory.

RESPONSES

Direct medical or therapeutic responses to malarial fever were few and generally 
limited to bed rest. The possibly divine origin of fevers led to people wearing 
amulets that might ward off an attack.

The environmental beliefs of the Romans led to a number of indirect responses 
to malaria that actually had some effect. Roman homeowners were urged to avoid 
swampy lands and river banks and to place homes on higher ground where winds 
might blow. In some cases, such advice was rooted in aesthetics more than in fear 
for health; marshes might contain unpleasant smells. For much the same reason, 
Romans regarded mosquitoes as pests and used fumigants and skin repellants 
against them. But no evidence exists that the Romans associated mosquitoes with 
disease transmission.
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UNRESOLVED HISTORICAL ISSUES

Little doubt now exists about the significance of malaria in ancient Rome, but 
many questions remain about its complex relation to the eventual catastrophic 
collapse of Roman society in the sixth and seventh centuries CE. By the second 
century CE, the Roman Empire had erected a seemingly successful and prosperous 
Mediterranean world, highly urbanized and interconnected by roads, shipping 
lanes, and harbors, and that had reached out to its African and Asian neighbors. 
What role did malaria play in its dissolution?

Answering that question will involve more precise estimates of population, 
mortality, and causes of death in different times and places. In the past, studies of 
the importance of malaria in ancient Rome relied heavily on the documented 
effects of the disease in later periods of history, especially of Italy itself. More 
recent research has been able to analyze bones and teeth to learn about nutrition, 
diet, and growth at different periods and ages, and hence about possible causes of 
death. The rapidly developing science of recombinant sequencing of past DNA 
samples of both humans and microbes has made possible increasingly precise 
identifications of diseases. Recent and ongoing scholarship may therefore answer 
with greater precision such questions. (See also volume 2, chapter 2.)
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First Plague Pandemic, 541–747

WHEN AND WHERE

In 541 a devastating epidemic began spreading through the Mediterranean 
lands and adjoining western Asia. It first appeared at Pelusium, at the eastern edge 
of the Nile delta of Egypt. From there, it reportedly moved both west to Alexandria 
and east to Palestine and from there into Syria and Asia Minor; from Alexandria, 
it quickly reached Constantinople by sea. By 544 it had spread as far west as Italy 
and Tunisia. Thus began a period of about 200 years when epidemics repeatedly 
moved through an area bounded by England and Ireland to the north, the Iberian 
Peninsula to the west, the Sahara to the south, and Persia to the east; some of the 
episodes may have involved the civilizations of south and east Asia as well. 
Historians have documented a number of subsequent epidemic episodes in that 
period.

The first of these epidemics (541–544) has been called the Plague of Justin-
ian, since it occurred in the reign of the (eastern) Roman emperor Justinian 
(527–565); the name has sometimes been extended to the entire 200-year 
period of the recurring epidemics as well. Modern authorities (Biraben and 
LeGoff 1975; Stathakopoulos 2004; Harper 2017) have identified differing 
numbers (between 15 and 20) of recurring waves of the pandemic between 541 
and 747.

Any notion of the mortality involved in these epidemics remains largely 
speculative. Witnesses, notably the contemporary authors Procopius and John 
of Ephesus, claimed that in the 541–544 epidemic 5,000, and at times 10,000, 
people died daily in Justinian’s capital city, Constantinople; John of Ephesus 
said that the total death toll in the city may have been 300,000. But any figures 
at all should be regarded skeptically. It is more certain that the death toll was 
simply very high; in the Second Plague Pandemic, especially its initial Black 
Death in 1346–1352, perhaps as many as 50% of populations in affected areas 
died, and similar mortality may have characterized the Plague of Justinian as 
well.
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SIGNIFICANCE

This series of epidemics may properly be called a pandemic, for it affected a 
very wide area of the world in a repeated series of attacks. As such it was one of 
the great epidemic disasters of history, the first of the three pandemics of the 
disease bubonic plague. Of the three plague pandemics, it is the least known, and 
many of its effects on the societies of its time are only now being considered by 
historians. The social, economic, cultural, and political impact of its disruption 
may have contributed to the transitions between the ancient and medieval periods 
of Western history. The period between about 540 and about 750 saw the failure of 
the final attempt to maintain a unified Roman control of the Mediterranean; the 
dramatic rise of Islam in west Asia, northern Africa, and parts of Europe; the 
acceleration of the divergences between eastern (Greek) and western (Latin) 
Christianity; and the progressive localization of the economies, political systems, 
and societies of western (Latin) Europe. All those sweeping changes occurred 
against the backdrop of persistent epidemic disasters.

BACKGROUND

Plague is now regarded as a specific disease, the product of a microorganism 
called Yersinia pestis. It is enzootic, or habitually present, in communities of wild 
rodents. Its path to humans is now thought to be an indirect one that begins when 
its wild rodent hosts suffer epizootic, or “epidemic,” levels of mortality; that drives 
their attendant fleas to seek new hosts, which they may find in “commensal” 
rodents such as rats that accompany human communities. The microorganism 
most frequently reaches a human when carried by a flea from its now-commensal 
rodent host. Once loose in the human bloodstream as a result of the flea bite, the 
microorganism causes a high fever and the characteristic swelling of lymph glands 
(in the groin, armpit, neck, or behind the ear) called buboes; if untreated with 
antibiotics this bubonic form of plague may be fatal in perhaps 60% of its cases. 
The lethal microorganism may also be conveyed directly to the lungs by droplets 
in the air, and that infection of the lungs leads to the form of plague called 
pneumonic, which can spread from one person to another via the respiratory 
system. In past plague epidemics, the pneumonic form has almost always been 
very rapidly fatal.

This understanding of plague, and its relation to rodents and fleas, developed in 
the period after 1890. It lays out certain preconditions for a plague epidemic. 
Humans must be in contact with an infected population of rodents and must be 
living in places where fleas can flourish. Since most rodents don’t move very far or 
very fast in their lifetimes, the spread of an epidemic from one place to another 
depends on human traffic moving rodents (and fleas), perhaps by sea or perhaps in 
caravans and other means of overland trade.

Historians have come to understand that the period of the Plague of Justinian 
was one of very active and extensive commerce, especially by sea. Contemporary 
witnesses of this plague pandemic spoke of its movement from seaports inland.
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HOW IT WAS UNDERSTOOD AT THE TIME

To the people of the sixth, seventh, and eighth centuries, only the act of an 
angry God could explain the colossal disaster of the plague. Procopius, the Greek 
historian who was a contemporary of Justinian and of the first pandemic, dismissed 
attempts to find natural explanations as inadequate for such a universal calamity. 
Other and later commentators agreed. John of Ephesus, a sixth-century 
Monophysite Syrian, lamented “over those of many cities which God’s wrath 
turned into, as it were, a wine-press and pitilessly trampled and squeezed all their 
inhabitants within them like fine grapes” (Chronicle 1996, 74). Reports of 
supernatural apparitions preceded the disease; victims saw visions in dreams 
before they fell ill; “many people saw bronze boats and figures sitting in them 
resembling people with their heads cut off” (Chronicle 1996, 77). In 589 the 
visitation of plague in the city of Rome was heralded by a flood, accompanied by 
serpents and a dragon that swept through the city.

The contemporary descriptions of the disease’s symptoms support the notion 
that the affliction was bubonic plague. The disease struck suddenly with a high 
fever; the buboes, or swellings, appeared in the groin, the armpits, behind the ears, 
or in the thigh; black spots might appear in the skin, especially the palm; the vic-
tims slipped into a coma or became delirious; death frequently followed within a 
few days. Epidemics in individual cities were reported as lasting about four 
months, three of them a period of particularly intense mortality and morbidity.

The epidemic also seemed to bear moral lessons. Was it God’s penalty for 
human sins? When survivors tried to profit from the possessions of the deceased, 
it was reported that they were inevitably stricken with the plague themselves. But 
what especially survives in the contemporary accounts is a sense of horror. John 
of Ephesus repeatedly used the wine-press image:

Noble and chaste women, dignified with honour, who sat in bedchambers, now with 
their mouths swollen, wide open and gaping, who were piled up in horrible heaps, 
all ages lying prostrate, all statures bowed down and overthrown, all ranks pressed 
on upon another, in a single wine-press of God’s wrath, like beasts, not like human 
beings. (Chronicle 1996, 90)

In later outbreaks of the pandemic, in the seventh and especially the eighth cen-
turies, consciousness grew of the disease as a more discrete entity, apart from a 
general God-sent pestilence. Syriac and Arabic sources began using separate 
terms for the disease responsible for the epidemics, and descriptions became more 
identifiably those of bubonic plague.

RESPONSES

The speed and severity of the plague epidemics left contemporaries helpless. 
The remedies of the Hippocratic and Galenic traditions of the ancient Greco-
Roman world called for attention to diet, rest, and bathing, and watchful waiting 
by the physician, but cases of plague would be resolved (often fatally) before any 
such remedies could take effect. Some physicians lanced buboes when they 
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appeared, with uncertain results. Although Procopius found no evidence that the 
disease was contagious, he also noted that caregivers suffered from the hardships 
their labors entailed. Generally, the prognoses of physicians were not reliable; 
Procopius reminded his readers that the disease proceeded from “no cause which 
came within the province of human reasoning” (Procopius 1914, 463).

In the first plague epidemic, of the 540s, the government of the Roman Empire 
(by then long established at Byzantium, or Constantinople) found its main task to 
be the disposal of corpses. The government allotted public money for digging 
mass graves and generously paid those hired to dig them. Boats were filled with 
the dead whose remains were dumped overboard at sea. The boats would then 
return for another grim load. People took to wearing name tags on their arms 
when they left their homes so that they might be identified if they were stricken.

In the sixth, seventh, and eighth centuries, religious responses overlapped with 
medical and political ones, but they did not seem to work either. Exorcisms failed, 
although belief in demons as causal agents persisted. One group of people feared 
as demons were those monks and other clerics with shorn tonsures; according to 
John of Ephesus, some people took fright at their approach and avoided them. In 
Constantinople, rumors led many to hurl pitchers out of their windows, believing 
that such action would chase the disease away; John of Ephesus argued that such 
rumors were themselves the work of demons.

Above all, the First Plague Pandemic seemed to have left people stunned: as if 
drunk, “stupefied and confused,” said John of Ephesus (Chronicle 1996, 97). 
Flight, if it were at all possible, was a common reaction.

EFFECTS

Witnesses agreed that the immediate effect of these plague visitations was 
catastrophic. Social confusion and economic paralysis resulted. All work ceased. 
Shops closed for lack of workers and customers. Fields were abandoned, crops 
remained unharvested, fruits fell rotten to the ground, and flocks and herds 
wandered untended in fields and pastures. Elite members of society remained 
unburied when their servants predeceased them. Since those who appropriated the 
property of the dead seemed especially vulnerable, legitimate heirs refused their 
inheritances, fearing the consequences of apparent greed. At least for a time, 
many survivors vowed to amend their ways and return to a pious life; but when the 
disease passed, they reverted to their old habits.

Over the roughly 200-year period of the pandemic some attitudes toward it 
changed. In the Islamic world (the eastern and southern Mediterranean became 
Muslim in the seventh and eighth centuries), a new religious interpretation of the 
epidemic gained hold by the mid-eighth century, one that saw plague as a mercy 
and a martyrdom sent by Allah, not a punishment. Earlier Muslims had regarded 
plague as a product of Allah’s anger and they had fled (as Christians had done); the 
new interpretation urged resignation in the face of God’s will. There may have 
been some evolution of Christian responses as well. In Frankish Gaul, the Virgin 
Mary received increased veneration, perhaps from those who sought maternal 
succor from epidemic ravages.
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Much evidence exists for the serious demographic impact of the pandemic, 
although certainly no population figures of any sort can be trusted. Contempo-
raries spoke of deserted villages in the wake of plague visitations. More recent 
archaeology has uncovered dense burial sites. Also interesting, although indirect 
as evidence, is the relative scarcity of new buildings, especially public ones, in the 
period after about 540. Rural construction, and the creation of new settlements, 
also seemed to have stopped or slowed after that date. The Syrian city of Antioch, 
devastated by an earthquake, was rebuilt, but on a smaller scale than it had occu-
pied earlier; it evidently was built for a smaller population. In the Visigothic Span-
ish kingdom, another piece of evidence suggests a demographic crisis: attacks on 
the Jews by the Christian rulers stopped, perhaps because all the survivors were 
needed regardless of their “heresy.” Some evidence also exists for attempts to 
force laborers to remain on specific pieces of land. In times of labor shortages, 
workers might be tempted to move away in search of better conditions or pay, and 
the massive depopulation caused by an epidemic would have created labor short-
ages on a grand scale. Rural depopulation had another important effect, this one 
political: plague epidemics coincided with periods of crisis in the finances of the 
Byzantine Empire. Did those crises stem from a loss in the taxable base of the 
society? Were there fewer peasants, lowered levels of production, and less tax 
revenue? Still another political effect may have been military; Justinian’s epic 
wars against enemies both to the west and the east had to be carried on with 
reduced forces. But perhaps his Persian and Germanic foes faced the same demo-
graphic crisis.

UNRESOLVED HISTORICAL ISSUES

Many aspects of the first great plague pandemic remain unsettled and may 
never be known. For a start, its geographical origins are still in dispute. 
Contemporary opinion believed it first appeared in Egypt, and that opinion has 
been used to connect its origins with Africa. Some features of what is known 
about the evolution of the causative microorganism, Yersinia pestis, may also 
argue for its African ancestry. But the balance of evidence from paleomicrobiology 
now favors an Asian origin, and the existence of the sea trade routes from Asia 
through the Red Sea makes an Asian (or Indian) origin even more likely. Historians 
have especially focused on the great city of Constantinople, with its huge demand 
for exotic goods brought from all over the known world, as an important point of 
diffusion for an epidemic. Alexandria, the seaport from which much of the grain 
consumed by Mediterranean communities was distributed, played a similar role.

Trade was clearly an important factor in the plague’s spread. These epidemics 
seemed to have reached new places by sea and then diffused inland from the sea-
ports. But other loci of transmission existed at times; for example, when the pan-
demic belatedly reached England (in the seventh century) monasteries apparently 
played the role of “seaport” as centers of plague diffusion. Factors in addition to 
trade could put people (and their accompanying rodents and insects) in motion. 
Harper (2017) has recently drawn a picture of a sixth-century Mediterranean 
world under siege from a multiplicity of natural forces: earthquakes, the onset of a 
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“little ice age” triggered by volcanic eruptions in southeast Asia in 536, and the 
relentless force of epidemics, some of long-standing pressure (malaria, tuberculo-
sis, diarrhea, and dysentery), now joined in 541 by the overwhelming bubonic 
plague. All that could—and did—result in nomadic movements of peoples, some 
fleeing plague, some searching for new sources of food when their crops were 
destroyed. Did those movements help trigger the first epidemic in 541? Warfare 
might also have forced population movement in the sixth, seventh, and eighth cen-
turies, the last two of which were marked by the dramatic expansion of Islam as 
Muslim conquerors spread outward from the Arabian Peninsula.

Some questions may remain about another previously unsettled point: the iden-
tification of the actual disease. Contemporary descriptions of it clearly suggest 
bubonic plague. Several arguments that have been raised against that diagnosis 
have largely been settled. Bubonic plague is primarily a disease of rodents, which 
affects humans only when they accidentally encounter rodent fleas. Rodents move 
slowly and never very far, but we easily account for a disease’s rapid movement 
from city to city when we remember that humans could carry rats (and their fleas) 
very far in their ships, caravans, and especially their grain stocks. The patchy 
spread of the disease within a particular town or village accords well with a trans-
mission from rodent to human by way of an insect. If a disease was spread through 
the air (as smallpox and tuberculosis are) its effects should be much more gener-
ally felt, while all plague epidemics seem to erratically affect people in some 
homes or workplaces, and not others. Careful archaeology has now uncovered 
evidence of the presence of black rats (Rattis rattis) in sixth-century Mediterra-
nean lands. And finally, the evidence from paleomicrobiology has established a 
positive identification of Yersinia pestis in the tissues of bodies from the sixth, 
seventh, or eighth centuries and hence the diagnosis of bubonic plague as the 
cause of the Plague of Justinian.

Other unresolved questions remain about the pandemic’s precise chronology. 
The first great wave of 541–544 remains the best documented. Modern authors 
(see the “When and Where” section) basically agree on 10 other episodes: 557–
561, 570–574, 588–592, 597–601, 618–619, 626–628, 639–640, 683–687, 694–700, 
and 743–747. (These dates contribute to the belief that the intervals between epi-
demic surges in plague pandemics lengthen over time.) The scarcity of written 
evidence (at least relative to later periods of history) has made identification of 
specific times and places of the pandemic difficult. In fact, the apparent frequency 
of plague in Constantinople, Antioch, and Rome, for example, may reflect the 
relatively rich documentation of such places. As has been true of many epidemics, 
likely high mortalities in rural settlements have gone unrecorded.

Finally, the true long-term effects of this pandemic remain a matter of specula-
tion. Some (e.g., Russell 1968) believe that it marked the end of the world of antiq-
uity and the beginning of medieval times. Without the epidemic of 541–544, 
Russell argued, Justinian would have been able to reconstruct the broken Roman 
Empire. The recent work of Harper (2017) about the role of climate change casts 
doubt on such arguments, and historians continue to see pieces of apparently 
contradictory evidence. Did new churches constructed in the sixth century speak 
for a still-vibrant economy? Or did their appearance illustrate a change in values, 
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as survivors became more pious? Not all cities dramatically contracted after 541. 
Did their relatively continued strength illustrate general vitality or the patchy 
nature of the pandemic? Did the pandemic represent a major discontinuity for the 
lands it affected or were its effects only short term for societies that quickly 
regained their routines? And some lands affected by the pandemic, especially 
some in the East, recovered more quickly than others. (See also volume 2, 
chapter 5, “The Black Death Begins the Second Plague Pandemic, 1346–1352.”)
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Smallpox Epidemic in Japan, 735–737

WHEN AND WHERE

In 735 CE a serious epidemic, almost certainly smallpox, began in the seaport 
region of Dazaihu on the north coast of the Japanese island of Kyushu. Its severity 
was quickly recognized by the Japanese government. Perhaps by the end of 735, 
and certainly by 736, the epidemic had spread to the main island of Honshu. It 
may have been carried from Kyushu to Honshu by the returning party of an 
emissary who had planned to negotiate better relations with Korean states. When 
he died en route, his party returned to Honshu, spreading smallpox through the 
Inland Sea area as they went. The entire island of Honshu was affected by 737, 
especially the western and southern provinces.

Contemporary clinical descriptions support the belief that smallpox was 
responsible for this epidemic. So too does the use of contemporary Japanese (and 
Chinese) terms for the ailment, terms that specifically differentiate smallpox from 
measles, which (on the basis of the clinical descriptions) might be another 
possibility.

Total mortality in the epidemic may have been as high as one-third of the popu-
lation of Japan, with some areas experiencing a staggering mortality of 60%. 
Unusually good public records (censuses, tax records, land records) make such 
estimates possible for modern scholars; most epidemics from such an early period 
have not left such a clear record.

SIGNIFICANCE

The great smallpox epidemic of 735–737 was the most severe in a series of 
epidemics that (in the view of the historian W. W. Farris) plunged Japan into a 
prolonged cycle of underpopulation and lagging economic growth, a cycle that 
persisted until the thirteenth century. More immediately, it may have played a role 
in the new emphasis placed on Buddhism by the emperor who ruled Japan at the 
time, Shōmu.
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BACKGROUND

Smallpox, an acute viral infection, had been a frequent companion of humans 
since the earliest civilizations. While certain identification of individual epidemics 
is difficult, it was, for example, the likely cause of the so-called Plague of 
Thucydides that struck Athens in 430–427 BCE, named for the Greek historian 
who recorded it. While Japan had suffered earlier epidemics, including likely 
smallpox visitations, its island location shielded it from constant disease pressure 
from its neighbors and a generation or two might separate one epidemic from the 
next. Each new epidemic therefore attacked a population that mostly lacked 
immunity from any previous exposure, so its mortality might be unusually high. 
Two further circumstances contributed to the severity of the epidemic of 735–737. 
Japan’s population had apparently grown rapidly earlier in the eighth century; as 
the density of rural settlement increased, so too did the opportunities for the 
spread of an airborne disease such as smallpox. And the years immediately 
preceding the epidemic had been ones of widespread harvest failure; the Japanese 
population may have been poorly nourished in 735.

The Japanese political situation in the early eighth century helps explain the 
relative wealth of information we have about this epidemic. In response to the 
advance of the Chinese T’ang Empire and the victory of anti-Japanese forces in 
Korean states, the Japanese government attempted to strengthen its central control 
of the country. That involved adopting government practices used by the Chinese, 
including the careful collection of population, tax, and land-holding records. The 
results were unusually (for the time) complete sets of demographic data.

HOW IT WAS UNDERSTOOD AT THE TIME

The epidemic was generally understood as punishment sent by gods, either the 
traditional Shinto gods angered by the spread of Buddhist beliefs and images or 
Buddhist gods reacting to Shinto-inspired attacks on such images.

An order by the government’s Council of State in 737 thoroughly describes the 
appearance and course of the disease. In doing so, it is very much in the tradition 
of contemporary Chinese medical systems and beliefs. Sufferers of the epidemic 
displayed red swellings and blotches on the skin, fever, thirst, and diarrhea with 
black or bloody stools.

RESPONSES

The Japanese government reacted to the epidemic on three levels. First, it 
attempted to provide care for the sick by sending medicines (probably herbal 
remedies based on Chinese beliefs) to communities stricken by the disease. 
Second, it offered assistance to entire communities by allowing exemptions from 
some forms of taxation and eventually ordering a grain dole sent to afflicted 
provinces. (The grain dole was an especially serious step, one taken only in grave 
emergencies.) At the end of 735, the government also extended a general amnesty 
to the entire population, a traditional Confucian response to trouble. Third, the 
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state addressed the underlying religious causes of the epidemic. Prayers were 
ordered, provincial governors were commanded to perform propitiatory rites, 
Buddhist monks read sacred texts, and the ruler, Shōmu, showed signs of greater 
Buddhist devotion. By 748 a colossal statue of the Buddha had been erected in the 
capital, Nara.

More immediate medical responses to the sickness included wrapping patients 
in hemp or silk, keeping them warm, restraining their movements, and compelling 
them to eat.

UNRESOLVED HISTORICAL ISSUES

This epidemic is unusually well documented, so that most of the unresolved 
issues concern its role in larger trends in Japanese history. W. W. Farris, a care-
ful modern student of the epidemic, used it to support an interpretation of the 
growth (or lack thereof) of the medieval Japanese economy (Farris 1985). He 
argued that the 735–737 catastrophe critically lowered the Japanese population 
and that subsequent epidemics repeatedly throttled any long-term demographic 
recovery. The sparse Japanese population was caught in a cycle in which aban-
doned land, dispersed settlements, and poor technology all meant continuing 
underdevelopment, which in turn discouraged population growth. According to 
Farris, this cycle of poverty was only broken when smallpox finally became 
endemic in the thirteenth century, which broke the epidemic cycle of attacks on 
an unexposed population. If this interpretation is correct, the smallpox epidemic 
of 735–737 assumes an important role in the history of medieval Japan.
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Leprosy in Medieval Europe

WHEN AND WHERE

The disease called leprosy was very widespread in medieval Europe, espe-
cially (but not only) between about 1000 and about 1350. In those years, appar-
ently large numbers of institutions for the isolation of lepers were created, 
although some confusion existed between “leprosaria” and more general chari-
ties for the sick. The incidence of leprosy (as it was then understood) seemingly 
began to decline in the years after about 1250; by about 1350 many of the insti-
tutions devoted to it had shrunk in size or even closed. By about 1500 leprosy 
was unusual in Europe, except in isolated portions of Scandinavia. No reliable 
estimate of the number of sufferers or of mortality rates is possible, but the 
number of leprosaria, as the institutions were called, may have been in the 
thousands.

The victims of the disease might suffer gradually worsening lesions of the skin, 
sometimes leading to bone damage, deformations, and loss of extremities. The 
repellant appearance of those sufferers certainly contributed to the horror the dis-
ease inspired and to the social stigmatization of its victims, as well as to the con-
temporary (and subsequent) emphases on it.

SIGNIFICANCE

Medieval leprosy affords perhaps the Western world’s clearest and most 
dramatic example of the relationships between disease, social stigmatization, and 
theological interpretations. Fear of lepers became very deeply rooted in Western 
society; the word “leper” ultimately acquired (in English) a more general and 
symbolic meaning: “a person who is shunned, especially on moral grounds,” says 
the New Shorter Oxford English Dictionary (1993), which quotes the [London] 
Sunday Express by way of illustration: “There are lepers in every prison—child 
molesters, rapists.”
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BACKGROUND

Diseases called leprosy had a long and complicated history in the ancient and 
medieval worlds. The ancient Hebrews discussed, especially in the book of 
Leviticus, the presence in their midst of tsara’ath, a “repulsive scaly skin disease” 
(as translated by Hulse 1975). That condition was perhaps identical with medieval 
leprosy, and the Hebrews’ discussion of the rituals to be performed when one was 
diagnosed with it entered into later Christian attitudes toward leprosy. The ancient 
Greeks also described similar diseases, which they called elephantiasis and 
sometimes lepra. Early Islamic authors described two such diseases, one probably 
identical with medieval leprosy, the other what is now called elephantiasis. In the 
early medieval West, some comments on leprosy began as early as the eighth 
century.

Some confusion about the term for the disease played an important role in 
medieval attitudes toward it. Medieval Christian scholars equated the disease 
known to them with the ailment subject to the ritual isolation prescribed in Leviti-
cus, rendering (perhaps incorrectly) the Hebrew tsara’ath as their leprosy.

HOW IT WAS UNDERSTOOD AT THE TIME

In equating the Hebrew “repulsive scaly skin disease” with their leprosy, 
medieval Christian writers imposed on it the notion that the disease was divine 
punishment for the wrongdoing, or sins, of the sufferers. The ancient Hebrews had 
not emphasized wrongdoing or sin as much as a neglect of divine ordinances about 
cleanliness, a neglect that required rituals to appease God’s anger. Priests of the 
community made the diagnosis of the signs of ritual uncleanness and prescribed 
the isolation and other rituals of atonement to be performed. Medieval Christians 
followed Leviticus in assigning a diagnostic role to the clergy. But for medieval 
Christian authorities, the issue was more mortal sin than uncleanness, and the 
punishment was far more permanent and less amenable to atoning by ritual. The 
sin most often held responsible for leprosy was lust, although gluttony was 
sometimes blamed.

By the thirteenth century, medieval physicians occupied a more prominent role 
in diagnosis, and they more often interpreted the cause of the disease within the 
framework of the humoral medicine derived from ancient Greek authors, espe-
cially Galen and the body of writings attributed to Hippocrates. That approach 
believed that diseases resulted from imbalances in the four humours (blood, 
phlegm, yellow bile, and black bile) that coursed through the body. Diseases that 
related to passion, or lust, were associated with disorders and imbalances of blood, 
and some symptoms of leprosy seemed to confirm that association, especially the 
reddish lesions of the skin and the cracked and bleeding gums. But by the four-
teenth century, medical opinion began to relate the disease more with another 
humour, black bile, and so associated it less with lust and more with melancholia 
and depression. That view marked a weakening of the moral failure interpretation 
of the disease that had dominated earlier medieval responses.
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Fears of contagion were also 
evidently very old, as the isola-
tion demanded by Leviticus 
illustrates, and they remained an 
important (if inconsistent, as the 
next sections will suggest) aspect 
of the medieval understanding of 
the disease.

RESPONSES

In the centuries (between the 
eleventh and the fourteenth) 
when leprosy was at its peak, the 
most widespread responses to it 
were the leprosaria, institutions 
or communities for lepers on the 
outskirts of towns and villages. 
Sufferers were exiled to such 
communities after public accusa-
tions led to an examination (by a 
priest and increasingly a physi-
cian) found them to be leprous. A 
ritual, formalized in 1179 by the 
Third Lateran Council, followed 
that symbolically severed the 
victim from his or her home community, in effect pronouncing the victim dead, an 
impression reinforced by throwing cemetery earth on the sufferer. The ritual for-
bade contact with the living and prescribed a distinctive costume and a bell that 
would warn others of the leper’s approach. It included such orders as “I command 
you when you are on a journey not to return an answer to anyone who questions 
you, till you have gone off the road to leeward, so that he may take no harm  
from you,” and “I forbid you to touch infants or young folk, whosoever they may 
be, or to give to them or to others any of your possessions.” The victim was then led 
to the leprosarium that would henceforth be home. (Translations of the terms of the 
1179 ritual are reprinted in Brody 1974, 66–67; Richards 1977, 123–124.)

Leprosaria varied considerably in size, elaborateness, and even wealth. Some—
probably most—were a miserable collection of a few huts; others were larger and 
more substantial. In some cases, the lepers were allowed to accumulate their 
worldly possessions in the institution. Some leprosaria demanded a fee collected 
by the administrators; most were heavily dependent on charity. Leprosaria were 
originally (and usually) under church control, but in the later centuries of the epi-
demic lay political authorities assumed more power over them.

Medieval authorities held out little hope of a cure, so that diagnosis of leprosy 
often amounted to a life sentence. A life of religious penance, parallel with the 

A leper with a disfigured face and amputated limbs 
rings a warning bell, from an English music sheet, 
c. 1400. By that date, the incidence of leprosy in 
Europe was declining. (Wellcome Library)
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devotions of a monastic order, was urged for the lepers; confession, as one modern 
writer (Palmer 1982, 85–86) notes, was an important therapeutic tool in the medi-
eval West, not just for leprosy. At times, the residents of leprosaria were the objects 
of fierce and deep prejudices. In the early fourteenth century, for example, King 
Philip V of France directed murderous local attacks on lepers. Their isolation in 
separate communities, and the accusatory process that brought them there, made 
them logical targets of blame for all sorts of imagined crimes.

UNRESOLVED HISTORICAL ISSUES

On one level—perhaps the most obvious—medieval society punished lepers 
for their sins, which were held to be the ultimate cause of the disease. They were 
isolated from the society, stigmatized, and might lose legal standing as humans; in 
some cases, their surviving spouses might remarry, for the ritual symbolically 
buried them in a cemetery.

In practice, however, medieval treatment of (and response to) lepers betrayed 
many uncertainties. The bans that prohibited lepers from touching things, passing 
people on one side of the street, handling water and food, having contact with 
children, and the like were often simply ignored or only enforced sporadically. 
Perhaps, therefore, many medieval people continued to recognize and respect 
their friends and former neighbors. Some evidence suggests, moreover, that medi-
eval religious attitudes were mixed as well. Had God punished lepers for their sins 
or had he singled them out for special grace? Jesus had suffered. Were the lepers 
in some way replicating that suffering? Should they be stigmatized or venerated? 
Medieval writings suggest that both approaches were followed in different times 
and places.

The fear that leprosy was contagious led to other ambiguities. That fear was 
clearly very ancient, as the provisions for isolation in Leviticus illustrate. In the 
later medieval period, medical opinions increasingly emphasized the contagious 
nature of diseases, perhaps as convictions about the contagious nature of plague 
strengthened in the fifteenth century (see subsequent chapters on plague). If lep-
rosy were spread by contagion, how did the moral failure argument apply? Did the 
disease only spread to the impure of heart? In some cases, lepers were allowed to 
continue to live with their uninfected spouses in the leprosaria. Were those spouses 
at risk, if the disease was as contagious as the rituals of separation suggested?

The identification of the leprosy of the Middle Ages remains uncertain. Mod-
ern leprosy is now usually called Hansen’s disease, thought to be the product of a 
microorganism, Mycobacterium leprae, identified in 1873 by Gerhard Hansen, a 
Norwegian microbiologist. Hansen’s disease may result in the deformations 
described in medieval accounts, but other diseases might account for them as well, 
including, for example, syphilis and yaws (whose existence in medieval Europe is 
at best unproven). Other skin ailments, such as psoriasis, might have been 
responsible for milder cases of medieval leprosy. Modern opinions about Hansen’s 
disease hold that it is only very slowly and erratically contagious, that its symptoms 
may vary widely, and that those symptoms usually develop very slowly.
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Some solid evidence suggests the existence of Hansen’s disease in medieval 
Europe. Bone deformations characteristic of that disease have been found in 
skeletons in some Danish cemeteries known to have been set aside for lepers. The 
wide variety of symptoms of Hansen’s disease, and the unclear pattern of contagion 
that it follows, both are consistent with the differing and ambiguous medieval 
responses to it. But clearly medieval diagnoses may have categorized a number of 
complaints under leprosy, especially in view of the moral connotations of that 
disease. People unpopular in a village community or people with a powerful 
enemy might have been so diagnosed.

Also unresolved is why the apparently high level of infection of leprosy in the 
period between about 1000 and about 1350 subsequently declined. That decline 
roughly coincided with the onset of the second plague pandemic, but that may 
have been coincidental. Perhaps the deaths of caregivers for leprosaria left their 
populations more vulnerable, and so more likely to die more rapidly of all causes; 
the subsequent depopulation would result in the closing of leprosaria, our main 
measure for the decline in the incidence of the disease.

A more likely cause for the decline in medieval leprosy was a corresponding 
rise in the infection rates of pulmonary tuberculosis. The causative microorgan-
isms of Hansen’s disease and of pulmonary tuberculosis are closely related—both 
give rise to mycobacterial diseases. Further, they may share important cross-
immunities, in which infection by one prevents infection by the other. If pulmo-
nary tuberculosis (a far more immediately contagious infection than Hansen’s 
disease) became more widespread in the late Middle Ages, the waning of leprosy 
might be explained. Another possibility is that leprosy affected male fertility, and 
so those people genetically susceptible to it were bred out of the population.

Leprosy, or Hansen’s disease, persisted in some parts of Europe (especially in 
Scandinavia) well into the nineteenth century. It was also prevalent in tropical 
regions, particularly those under Western imperial rule, which included Pacific 
Islands, among them Hawaii. Hence, tropical medicine came to study leprosy as 
well as such diseases as malaria and yellow fever. It continues to infect world 
regions where poverty is widespread or locally severe. The countries with the 
greatest number of new 2016 cases are now India (with two-thirds of recent infec-
tions), Brazil, and Indonesia.
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The Black Death Begins : The Second Plague 
Pandemic, 1346–1352

The Black Death, and the Second Plague Pandemic that it commenced, remains 
the most significant and most disputed disease event in human history. As this 
chapter discusses, historical controversy continues about many of its main 
features. Since the Black Death is inextricably connected to the Second Plague 
Pandemic (1346–1844), this chapter will also refer to the history of that pandemic.

WHEN AND WHERE

The Black Death

The earliest clearly documented appearance of what would become the Second 
Plague Pandemic occurred in 1346, in the Mongol territory called the Khanate of 
the Golden Horde: south of the Don River, west of the Volga River, north of the 
Caucasus Mountains, between the Caspian and the Black Seas, in lands now in 
southern Russia. In 1347 the disease began to spread rapidly, following seaborne 
trade routes, which carried it first from the Crimean Peninsula across the Black 
Sea to Constantinople. From Constantinople, the epidemic also moved inland into 
western Asia Minor. More dramatic were its overseas jumps. From Constantinople, 
sea traffic in 1347 carried plague to Cyprus; Alexandria (on the coast of Egypt); 
Crete and southern Greece; Dubrovnik, Split, and Venice on the Adriatic; Sicily 
and the toe of Calabria; Sardinia and Corsica; and Pisa and Genoa in northwest 
Italy. Further shipping from Genoa spread the disease to Marseille (in southern 
France), and from there the plague reached Mallorca before the end of the year.

By 1348 the plague reached many of the most densely settled areas of both 
Muslim and Christian worlds. In some cases, seaports served as nodes from which 
the disease moved inland: along the eastern Mediterranean and up the Nile from 
Alexandria; into the interior of Tunisia and Algeria from Tunis; into Italy from 
Pisa, Genoa, and Venice; into southern France from Marseille and Narbonne.  
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But the plague also continued to reach across the sea, notably from Bordeaux. 
That port was apparently first affected overland, from the French Mediterranean 
lands. From Bordeaux, shipping rapidly carried plague along the Atlantic coast of 
Europe: to La Coruňa into northwestern Iberia, to Rouen and up the Seine to 
Paris, to Weymouth and Bristol and hence across southern England, and to the 
east coast of Ireland. Yet another 1348 seaborne jump took the plague from Lon-
don to Oslo.

During 1349, plague epidemics moved into Mesopotamia, Morocco, southern 
Iberia, the central and northern areas of France that had not been touched in 1348, 
northern England, the whole of Ireland, southern Germany and central Europe 
along the Danube, and a variety of northern German cities as well. Further sea 
transit occurred as well: from London to the Orkney and Shetland Islands, and to 
Bergen; from Oslo into the Baltic to Danzig. By 1350 virtually all of western and 
central Europe had been affected, for in that year the plague reached Scotland, 
Sweden, the Netherlands, the balance of northern Germany, and the Bohemian 
and Moravian lands. The final eastward overland movements of the Black Death 
then took place: Poland and the Baltic lands in 1351; Novgorod, Smolensk, and 
Kiev in 1352, and Muscovy in 1353. In that year, the epidemic apparently died out 
in Europe, North Africa, and western Asia.

The epidemic had therefore completed something of a clockwise loop that 
began in southern Russia in 1346 and reached back into central Russia seven years 
later.

This epidemic resulted in enormous mortality rates in the areas it infected. For 
many years, historians accepted a total mortality of between 30% and 40% of the 
population in the years between 1346 and 1353. In individual places, the epidemic 
usually lasted three or four months, and much of the dreadful toll occurred in that 
brief span. A more recent (and thorough) review of the Black Death (Benedictow 
2004) argues that if anything those estimates are too low and suggests that mortal-
ity rates across Europe may have approached 60%, with some variation between 
different economic groups (somewhat lower for householders) and regions (some-
what lower in urban northern Italy, where a more elaborate administrative system 
provided some help). If Ole Benedictow is correct, perhaps 50 million Europeans 
(of a total population of 80 million) may have died between 1346 and 1353. Mor-
talities in western Asia and North Africa may have been comparable.

The experiences of individual places illustrate the sudden devastation that the 
epidemic brought. In the Egyptian region of Asyūt, about 6,000 individuals ordi-
narily paid land tax; during the Black Death that number plunged to 116. In Cham-
béry, France, 403 households existed in 1348; by 1349 there were only 184. In the 
Italian commune of San Gimignano, a population of about 11,400 in 1332 had 
fallen to about 4,500 in 1349. The number of wills proved in London courts 
increased by a factor of fifteen between 1348 and 1349.

Only much later (apparently in the seventeenth century) did this terrible epi-
sode come to be called the Black Death, although the Latin phrase atra mors that 
led to its use went back to classical antiquity. No clear connection exists between 
the phrase Black Death and any of the symptoms of the disease. In the fourteenth 
century, witnesses most often simply spoke of a great pestilence or a great plague.
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Contemporaries left many descriptions of the disease. One of the best known 
was that of the Italian author Giovanni Boccaccio (1313–1375), who structured his 
great Decameron around the epidemic’s events. According to Boccaccio:

For in the early spring of the year we have mentioned, the plague began, in a 
terrifying and extraordinary manner, to make its disastrous effects apparent. It did 
not take the form it had assumed in the East, where if anyone bled from the nose it 
was an obvious portent of certain death. On the contrary, its earliest symptom, in 
men and women alike, was the appearance of certain swellings in the groin or the 
armpit, some of which were egg-shaped whilst others were roughly the size of the 
common apple. Sometimes the swellings were large, sometimes not so large, and 
they were referred to by the populace as gavòccioli. From the two areas already 
mentioned, this deadly gavòcciolo would begin to spread, and within a short time it 
would appear at random all over the body. Later on, the symptoms of the disease 
changed, and many people began to find dark blotches and bruises on their arms, 
thighs, and other parts of the body, sometimes large and few in number, at other 
times tiny and closely spaced. These, to anyone unfortunate enough to contract 
them, were just as infallible a sign that he would die as the gavòcciolo had been 
earlier, and indeed it still was.

Against these maladies, it seemed that all the advice of physicians and all the 
power of medicine were profitless and unavailing. . . . At all events, few of those 
who caught it ever recovered, and in most cases death occurred within three days 
from the appearance of the symptoms we have described, some people dying more 
rapidly than others, the majority without any fever or other complications. (Boccac-
cio 1972, 50–51)

Some particular characteristics of the epidemic related to seasons, ages, and 
social groups affected, and its speed of movement by land, by sea, and through 
rural or urban areas. Generally, the spread of the disease coincided with warm 
weather, and cold weather slowed or stopped it. There were, however, exceptions 
to that. Although the disease attacked all levels and ages of the population, chil-
dren and the poor suffered at least marginally higher mortality rates, partly owing 
to greater vulnerability to other infections because of their inadequate nutrition 
and the lack of social networks to care for the sick (see the “Background” section). 
The disease spread much more rapidly by sea than it did overland (there is a brief 
discussion of modern beliefs about the epidemiology of bubonic and pneumonic 
plague, in the “Background” section). And the disease apparently moved more 
rapidly, and dangerously, through rural villages than through dense cities (again, 
see the “Background” section).

The Later Stages of the Second Plague Pandemic

While the great Black Death epidemic receded by 1353, the disease had become 
established in both Europe and the Muslim world, and a long period ensued when 
plague was always a menace. According to one tabulation (by Biraben 1975, 
1:363–449), plague was present in some European location every year between 
1347 and 1670. Over those several centuries, plague flared in repeated epidemics, 
many of them serious by any reasonable standard, and dwarfed only by the Black 
Death. The first such epidemic occurred in the early 1360s and is sometimes called 
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the pestis secundus (second plague); another spread widely through Europe in the 
middle 1370s. Such widespread outbreaks recurred at generally widening intervals 
into the seventeenth century, although plague might be found somewhere at any 
time. Some studies have attempted to discover a predictable rhythm in the 
reappearance of plague epidemics over those centuries.

This prolonged pandemic ended at different times in different places, and 
subsequent historical accounts have given different end dates depending on their 
regional or national focus. In the years after 1670, plague visited Europe only 
sporadically; for many historians the Second Plague Pandemic ended in 1722, the 
date of plague’s last appearance in western Europe. But the plague persisted in 
eastern Europe and in Muslim lands. A serious epidemic shook Moscow in 1771; 
Tunisia suffered a major epidemic between 1818 and 1820, and the disease 
remained in Egypt until 1844.

The end of the Second Plague Pandemic, therefore, was a ragged affair and not 
clearly defined. The Second Plague Pandemic may more clearly be separated from 
the third by geography than by dates. While the Second Plague Pandemic was 
flickering out in western Asia in the early nineteenth century, another zone of 
plague infection had taken root in Yunnan, in south China, by the 1770s; from that 
epicenter would grow the Third Plague Pandemic, beginning in the 1860s.

The reasons for the disappearance of the Second Plague Pandemic remain con-
troversial, and they are discussed in the “Unresolved Historical Issues” section. 
Specific episodes of the Second Plague Pandemic are treated in separate chapters 
in this volume: “Plague in Italian Cities, 1630s,” “Plague in London, 1665,” 
“Plague in Marseille, 1720–1722,” and “Plague in Moscow, 1771.”

SIGNIFICANCE

The Black Death epidemic was a demographic event of nearly unique 
significance. The sudden loss of perhaps 50–60% (or even “only” 30%) of the 
population of Europe, North Africa, and western Asia created dramatically 
different economic, social, political, and cultural situations. Apart from the actual 
toll of the Black Death, one important other question remains unresolved: for what 
period in the subsequent Second Plague Pandemic did the population of Europe 
(and the Near East) remain low? That is, did population levels start to rebound 
fairly quickly (by the 1370s, for instance), or did the repeated shocks of later 
plague epidemics hold those levels down until the sixteenth century? This chapter 
accepts the latter argument, that the persistent pressure of epidemic-related 
mortality maintained the significantly lower population levels of 1353 into the 
early sixteenth century at least. The effects of the Black Death were therefore 
reinforced by the continuing pandemic, making it impossible to separate the 
significance of the Black Death from that of the Second Plague Pandemic as a 
whole.

Much of that significance stems from the contrasts between the pre– and post–
Black Death worlds. In the early fourteenth century, Europe was at the end of a 
prolonged period of population growth, one that had begun no later than the 
twelfth century. By the mid-thirteenth century, the continent’s population had 
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perhaps reached a limit; the available land and agricultural technology could feed 
no more, and they only fed those numbers with difficulty. The economic (and 
social) situation therefore reflected a world of labor surplus, land shortage, and 
food shortage—low wages, high rents, and high prices.

Apparently, the rapid population growth that created those circumstances began 
leveling off, or even slowly reversing, in the early fourteenth century. But the 
Black Death epidemic between 1347 and 1353 turned those circumstances inside 
out. Landlords suddenly lacked tenants or laborers for their lands; employers 
lacked employees; sellers of goods lacked buyers. Rents (and other conditions 
imposed on tenants) fell; wages rose; and prices fell. These changes did not hap-
pen neatly or immediately, both because (in the immediate wake of a three-month 
epidemic) production of food or other goods might fall even more sharply than 
demand for them and because employers and landlords could use political power 
to delay changes unfavorable to their position (e.g., see the “Responses” section).

The changes happened nevertheless, and clearly better economic conditions for 
the majority of the population resulted. Wages had risen with respect to prices. 
Circumstances of land tenure improved for peasants; while serfdom had been in 
decline in western Europe anyway, the Black Death may have ended it in many 
areas, as landlords were forced by the new conditions to stop demanding labor 
services and to free peasants from ties to their land.

The greater prosperity enjoyed by many contributed to changing consumption 
patterns. Before the Black Death, many people had to devote a disproportionate 
share of their income to basic food, especially grain. After 1353, as grain prices 
(and rents) fell while wages rose, greater varieties of foods (and clothing) were 
within reach. And producers of goods (and agricultural producers as well) 
responded to the situation. With labor more expensive and the prices they received 
for grains falling, landowners might concentrate on goods that both required less 
labor and for which markets now existed: for example, a landlord might convert 
grain fields to pasture, which both needed fewer hands and produced goods (e.g., 
meat or wool) that customers could now better afford.

The new supply-demand situation of labor also encouraged greater efficiency 
of production. The pre–Black Death economy had little incentive to save on labor 
costs; surplus population made labor cheap. The Black Death—and the continuing 
demographic pressure of the ongoing pandemic—coincided with a remarkable 
period of technological innovation, which likely was not coincidental (see the 
“Unresolved Historical Issues” section).

These economic and technological changes formed important links in the 
evolution of a new society in the late medieval and early modern centuries. The 
variety of consumer goods increased, as did the efficiency of their production 
because new technologies appeared. Distinctions between medieval and modern 
societies are generally artificial and exaggerated, but the Second Plague Pandemic 
was an important—perhaps the important—engine of change between the 
fourteenth and seventeenth centuries.

The Black Death epidemic, in particular, shifted Western attitudes toward 
authority on several levels. Obviously, the authority of landowners and employers 
declined with their economic position; lords lost their grip on serfs. And because 
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much Western political authority rested with those who controlled land, traditional 
political authority suffered as well, if only because many ruling groups depended 
on revenues (either from production or from taxation) derived from land ownership 
or control. With the Second Plague Pandemic, governments sought to diversify 
their sources of income, just as landowners tried to diversify their crops and 
products.

Whether the Western church lost authority is not so clear, although many 
factors must have weakened it. The church lost a high proportion of its clerics 
to the Black Death; their evident powerlessness in the face of the epidemic, 
and the fact that some of them behaved ignobly, called that authority into ques-
tion. The sudden death of a priest could leave a village without spiritual suc-
cor, and his rapidly ordained successor might be untrained or lack a calling. 
The church, too, depended heavily on income from land. But at the same time 
the epidemic called forth evident and deep popular piety (see the “How It Was 
Understood at the Time,” “Responses,” and “Unresolved Historical Issues” 
sections).

Was the social fabric torn by the Black Death? Did people give way to hysteria? 
Did routines break down? Did the society become obsessed by images of death? 
Some evidence suggests that all of those things occurred, but much countering 
evidence exists as well (see the “Responses” and “Unresolved Historical Issues” 
sections). Certainly, huge numbers of individuals (of whatever social rank) experi-
enced colossal personal tragedies involving the sudden loss of loved ones. A cold 
economic analysis might suggest that many such survivors were better off than 
they had been before 1347. But to a person mourning a spouse and three children 
that must have been cold comfort indeed.

In the course of the Second Plague Pandemic, attitudes toward the disease (and 
by extension toward all diseases) underwent some important changes, and the 
experience of the epidemics certainly played a role in that evolution. Generally 
and gradually, thinkers placed less emphasis on the role of God and God’s wrath, 
and more emphasis on causes that might be controlled by direct human action 
without God’s intercession. Led by northern Italian city-states, governments 
began taking a more active role in resisting disease, and their public health 
bureaucracies, quarantines, and isolation facilities may ultimately have diverted 
the  Second Plague Pandemic from their borders. (See the “How It Was Understood 
at the Time,” “Responses,” and “Unresolved Historical Issues” sections as well as 
volume 2, chapter 9.)

BACKGROUND

The preponderant historical opinion now believes that the Black Death, and the 
subsequent several-centuries-long pandemic, involved the disease called plague. 
Since the 1890s, plague has been understood as an infection by a microorganism 
called Yersinia pestis. (The microorganism was originally called Pasteurella pes-
tis, and that term is found in older books on the subject.) That microorganism is 
ordinarily found in communities of burrowing rodents, persisting in what is called 
a “maintenance” phase, enzootic (that is, endemic) in animals that are relatively 
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resistant to it. When insects carry the organism to more susceptible, commensal, 
rodents (that may live closer to humans), an “amplifying” phase in which the dis-
ease becomes epizootic (epidemic) results in which rodents die. Most often a 
human case of plague results when an insect such as a flea carrying Yersinia pestis 
alights on (and bites) a person; that is most likely to occur when rodents are dying 
and the fleas seek new hosts.

The form of plague that then results is called bubonic plague, named for the 
characteristic swellings, or buboes, that form around lymph glands in the groin or 
armpit. Other forms of plague are pneumonic plague and septicemic plague. The 
first of those results from an infection of the lungs by Yersinia pestis, the latter 
from an infection of the bloodstream. Pneumonic plague may develop from a 
bubonic infection carried to the lungs through the bloodstream, or from the direct 
inhalation of droplets carrying Yersinia pestis, coughed up by another person 
already infected.

An epidemic of plague might therefore involve several different possible modes 
of transmission of the disease. The death of a large number of infected rodents 
might lead their fleas to seek new hosts and to find them in humans. Human fleas 
might pass the microbes from one person to another (although this possibility is 
controversial). And the pneumonic form of plague may be passed from person to 
person through the respiratory system.

An electron micrograph shows a mass of Yersinia pestis, the bacteria that causes plague. 
Since 1994, advances in the field of paleomicrobiology have settled long-held doubts 
that Yersinia pestis is, indeed, the pathogen responsible for the plague. (Rocky Mountain 
Laboratories, NIAID, NIH)
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If the prevailing historical view is correct, then clearly facts about rodent popu-
lations, insect populations, and their relationships to human settlements are impor-
tant to the background of the Black Death and of the succeeding pandemic. The 
rodent long believed responsible for the pandemic in Europe and the Near East 
was the black rat (Rattus rattus), apparently present in large numbers in the medi-
eval world. It is a commensal species, sharing food (and much else, including liv-
ing quarters) with human settlements. More recent scholarship has argued that a 
variety of rodents have been involved, and a likewise greater variety of insects 
could be found in addition to the rat flea (Xenopsylla cheopis) and the human flea 
(Pulex irritans).

The more rodents (and insects) existed, the greater the likelihood that a plague 
outbreak in the rodent population might be transmitted to humans. Medieval cit-
ies, villages, and farms all provided rats with close human companionship, and as 
Benedictow (2004) argues, rats (and fleas) were probably more numerous, per 
capita, in rural surroundings than in urban ones. A greater variety of rodents also 
existed in such rural areas, putting them at an even greater proportional risk. So 
too were women because they likely spent more of their time in houses and around 
food, and hence, in more proximity to household rats.

Several important potential limits on the spread of the disease (as described 
earlier) certainly existed. Rodent colonies ordinarily do not move very far or very 
fast. Bubonic plague seems a disease that is transmitted to humans almost 
accidentally. The rapid spread of plague through a human community seems to 
depend on direct human-to-human transmission, and that in turn requires either 
the infective capacity of the human flea (a contested point) and/or a widespread 
pneumonic plague infection. But the pneumonic form of plague is almost uniquely 
fatal, both rapidly and invariably. A person infected by pneumonic plague will not 
live long enough to travel any distance.

How then did plague move so swiftly across Europe and the Near East in the 
years after 1346, and how did it achieve its staggering rates of morbidity and mor-
tality? Different forms of human traffic played an important role, for while rats in 
villages may not move far or fast, ships carry them from one port to another. We 
have seen (in the “Where and When” section) how plague was diffused across the 
Mediterranean and along the Atlantic coast of Europe by sea. The density of sea-
borne commerce was an important aspect of late medieval economic life; the early 
urban areas of northern Italy in part flourished as a result of their sea connections 
with the civilizations to their east, while Flanders (the other prime medieval urban 
center) depended (to a lesser extent) on Atlantic coastal traffic.

The size of the ships’ crews, especially in the Mediterranean, played an impor-
tant part in the diffusion of plague, as Benedictow (2004) has emphasized. Large 
numbers of rowers manned Mediterranean galleys, and many of those vessels also 
carried military men to defend against pirates. Crews were therefore large enough 
to sustain a chain of plague infections through a voyage and still have enough men 
to bring the ship to port.

Another significant trade system was that of grain. Around granaries and mills 
all over Europe farmers and merchants gathered, traveling to and fro with cargoes 
of the prime food of rats. Rats also gathered around the granaries and mills, and 
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while the rats might not have traveled overland with the merchants, fleas certainly 
did; some fleas even live off grain. The nearly universal traffic in grain, both by 
sea and overland, therefore was a crucial diffusing mechanism in the spread of 
both the Black Death and the later episodes of the Second Plague Pandemic.

Merchants were, of course, not the only significant groups of travelers in the 
fourteenth and later centuries. Armies frequently moved through the landscape, 
for war was nearly endemic. (And armies could themselves be formidable diffusers 
of disease.) Pilgrimages carried still other numbers of people and fleas across long 
distances.

By the beginning of the fourteenth century, medieval Europe’s population had 
increased to the point where food supplies were often stretched thin, and several 
major periods of famine occurred, especially in the decade of the 1310s. Involved 
was what Bruce Campbell (2016) has called the Great Transition that occurred 
between the late thirteenth and late fifteenth centuries, which brought signifi-
cantly colder temperatures and erratic weather fluctuations and hence serious 
declines of agricultural productivity. Many people therefore suffered from malnu-
trition at the time of the Black Death, and a weakened human frame was more 
likely to succumb to a plague infection. It may also be true that malnutrition 
played a role in other infections that occurred simultaneously with the plague out-
breaks; not all the catastrophic mortality of 1346–1352 was due to plague. And if 
plague wiped out the adults in a family (or even simply reduced their ability to 
earn income), the children might suffer from subsequent neglect and malnutrition, 
and thus be weakened in the event of onslaught of other diseases.

HOW IT WAS UNDERSTOOD AT THE TIME

The Black Death

The great epidemic of 1347–1353 was such a vast event that (at least on some 
level) Christian and Muslim thinkers alike could only explain it as a product of the 
will of God. Why did God choose to send the pestilence? For Muslims the answer 
was relatively clear: the plague was a “mercy and a martyrdom” (Dols 1977, 23) 
for the faithful, who were urged to regard death from plague as a martyrdom on a 
par with death in battle. (As we will see shortly, not all Muslims agreed with this 
teaching.) Christian thinkers tended to regard plague as a punishment sent by God 
to scourge sinful humanity. Although the scale of the epidemic made it difficult to 
say that only some wicked individuals had been singled out, opinions ranged from 
a general punishment for the evils of the time, through God’s particular wrath at 
the clergy for their failings, on to fears that a love of indecent clothing had sparked 
divine ire. That is, in general, Christian attitudes embodied some notion of guilt, 
perhaps collective, perhaps individual, as an essential explanation of the epidemic.

Fourteenth-century thinkers did not stop there, however; having decided that 
ultimately the plague came from God, they then asked by what means, or mecha-
nism, did the disease reach the human body. The answers to that question linked 
God’s supernatural powers with natural forces that human reason could under-
stand. Most often a miasma, a fatal corruption of the air, was seen as the 
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immediate cause. Perhaps, as the medical faculty of the University of Paris argued 
in October 1348, that miasma had its origins in astrological events: an unfortunate 
“configuration of the heavens” (quoted in Horrox 1994, 159) led to atmospheric 
corruption. Other possible sources of miasma were considered as well, including 
poisonous vapors from swamps, from volcanoes, from fissures in the earth caused 
by earthquakes, or given off by unburied corpses.

These miasmas affected the human frame because the body transformed air 
(and food and drink) into the humours whose balance assured health, and the 
“spirits” that carried those humours through the body. Corrupt air became corrupt 
humours and spirits. For those ideas, Christians and Muslims alike relied on 
earlier ancient Greek conceptions, especially the Hippocratic writings and those 
of Galen, both of which related disease and health to the atmosphere. Air (the 
element whose qualities were hotness and wetness) was intimately related to 
blood, one of the four humours, so that bodies especially liable to this particular 
corruption included those that were hot and moist already: people who exercised 
too much, practiced sex actively, bathed frequently, babies, and women.

Corrupted air was not the only cause considered, for the epidemic called forth 
a variety of other explanations of secondary causes. Supernatural beings were 
seen by some. In the Muslim world, jinns might be thought the agents of plague, 
and Christians too feared such witches as “la Mère Peste.” For some, plague was 
spread not by supernatural agents but by malicious individuals who poisoned 
wells. (In some Christian communities, Jews were especially suspect; see the 
“Responses” section.)

Even as early as the Black Death, some began to believe that the great pesti-
lence might be spread by contagion from one person to another. That thought led 
to the further idea that the way to escape the disease was to escape the infected, by 
fleeing from their presence. (Categories of cause were not always clearly main-
tained. A belief in miasma was for some consistent with contagion, if—for 
instance—the diseased created the miasma in their environment; flight might also 
escape a corrupt environment, but most believers in miasma thought it was uni-
versal, not local.) The idea of contagion made greater headway in the Christian 
world; for most Muslims, flight was an act of defiance of Allah’s will, and Allah’s 
will worked through a universal miasma, not a particular contagion. Some Mus-
lim authorities—notably Ibn al-Khatīb—did argue for contagion, however.

The Succeeding Second Plague Pandemic

The interlocked themes of God’s wrath and environmental corruption persisted 
in subsequent centuries, but they gradually gave way to stronger convictions about 
the role of contagion, and to fears of potentially infectious agents.

Starting in northern Italian city-states, governments created boards of public 
health in direct response to the continuing presence of plague, and those bodies 
took actions that illustrated the changing beliefs. Contagion was to be halted by 
controlling the movement of people and by isolating the sick. Infectious agents 
were carefully disposed of, whether they were the possessions of plague victims, 
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the corpses of the victims, or the dogs and cats thought to be bearers of disease. In 
some cases, these beliefs associated plague with social disorder (or the threat of it) 
among the lower orders and the poor; the understanding of plague was therefore 
framed within social and political presuppositions (see the “Responses” section).

Galenic interpretations persisted as well, but the humoral interpretation of 
plague shifted its focus from blood to black bile. This had an impact on therapies 
offered by physicians (see the “Responses” section).

In general, the growing emphasis on contagion was part of a gradual rise of 
secular, as opposed to religious, explanations of the disease. The two (secular and 
religious) were not sharply divided in most minds, however, until at least the 
eighteenth century. Some examples of the tensions and ambiguities that could 
arise between the two may be seen in accompanying chapters about specific 
plague epidemics during the Second Plague Pandemic.

RESPONSES

The Black Death

Perhaps the most widespread responses in both Muslim and Christian societies 
were religious. Supplications, prayer services, and processions were all held. The 
Black Death evidently spurred popular piety in both Europe and the Near East, 
although (as mentioned earlier) its effects on the position of religious authorities 
were mixed. Generally, Muslim religious leaders met less criticism than Christian 
ones did. An unclear boundary separated appeals to religion and appeals to magic. 
Prayers were offered to saints, the Virgin Mary, or Allah; exorcisms and 
incantations were directed at evil spirits or jinns.

Another frequent response was flight, undertaken (especially) by those who 
could afford it. The atmospheric theory of the plague’s cause led many to seek the 
“purer” air of mountain country. Perhaps the most famous literary account of the 
Black Death is Boccaccio’s Decameron, in which a group of Florentines flee their 
plague-stricken city in 1348 and tell stories to divert themselves on their journey 
to purer air. Pope Clement VI did not exactly flee, but he isolated himself in his 
Avignon palace, surrounded by fires to purify the air around him. And while 
orthodox Muslim teaching discouraged flight (as an action undertaken to avoid 
Allah’s will), the Mamlūk sultan fled Cairo at the height of the Black Death in 
1348.

The magnitude of the epidemic left healers largely helpless. Physicians in the 
Galenic tradition (in both Muslim and Christian worlds) tried those remedies that 
their humoral understanding of the disease suggested, which especially meant 
bleeding (since the disease was thought, at this stage at least, to be an imbalance 
of blood). Some physicians (and other healers) attempted to lance the buboes that 
characterized the disease. Other medical advice stemmed from the idea that 
atmospheric corruption conveyed the disease. People were therefore urged to seek 
fresh air, and when (as was usually the case) that was impractical, they were to 
press pouches of sweet-smelling herbs over their noses and mouths. Some medical 
men urged attention to diet, and others (also arguing from humoral principles) 
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cautioned against excitement for fear that would increase body heat; preferably 
one should adopt a quiet, moderate life.

Governments responded to the epidemic on several fronts. Some measures 
addressed what were seen as causes, or at least as behavior that made the epidemic 
worse. For example, if a love of luxury led to unhealthy immoderation, then such 
profligate habits should be curbed. Some cities, following that argument, passed 
sumptuary laws that forbade (or heavily taxed) conspicuous displays of wealth and 
fashion. That was one way in which God’s anger might be appeased.

Governments also moved to counter the upward pressure of wages and the 
countering fall in prices and rents. Perhaps the best-known example of such an 
effort was the English Statute of Labourers of 1351, which attempted not only to 
freeze wages but to roll them back:

Whereas, to curb the malice of servants who after the pestilence were idle and 
unwilling to serve without securing excessive wages, it was recently ordained by 
our lord the king . . . that such servants, both men and women should be bound to 
serve in return for salaries and wages that were customary in those places where 
they were obligated to serve during the twentieth year of the reign of our said lord 
the king, that is to say, five or six years earlier. (Stephenson and Marcham 1937, 
225)

The twentieth year of Edward III’s reign was 1346, before the Black Death and 
resultant rise in wages. Such moves clearly reflected the interests of the powerful 
and wealthy in fourteenth-century Europe. So too did efforts to restrict the move-
ment of laborers (who hoped by moving to find a place where their skills were in 
even greater demand) from one place to another.

In some cases, the traditionally powerful and wealthy may also have felt chal-
lenged by groups newly enriched by the changed economic circumstances, and 
their fears may have been another motive behind the passage of sumptuary laws. 
In the Italian city-state of Siena, post–Black Death sumptuary laws were aimed at 
curbing the fancy-dress displays of the newly rich.

Certainly, one response to the epidemic of the Black Death was a sudden desire 
to enjoy whatever few short days of survival people might have. Boccaccio put the 
matter clearly:

Others took the opposite view [from those who urged moderation], and maintained 
that an infallible way of warding off this appalling evil was to drink heavily, enjoy 
life to the full, go round singing and merrymaking, gratify all of one’s cravings 
whenever the opportunity offered, and shrug the whole thing off as one enormous 
joke. Moreover, they practiced what they preached to the best of their ability, for 
they would visit one tavern after another, drinking all day and night to immoderate 
excess. (Boccaccio 1972, 52)

Against that hedonism were set some remarkable examples of self-denial and 
self-scourging. The processions of the Flagellants represented perhaps the most 
dramatic social response to the Black Death. Such processions occurred in 
Germany and the Netherlands in 1348 and 1349, as the epidemic approached. 
Groups of people undertook processions from town to town; when such a group 
reached a town, its members would assemble in a central place and ritually scourge 
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themselves with nail-embedded thongs, while the townspeople gathered around. 
The Flagellants, punishing themselves, replicated Christ’s sufferings and thus 
seemed to offer themselves as a sacrifice for the sins of all.

Great excitement, sometimes becoming mass hysteria, followed the Flagel-
lants. Their relationships with authority, both political and clerical, were often 
tense. They seemed to usurp the roles of clergy, and their appearance sometimes 
touched off bursts of anti-clerical feeling, with attacks on churches and priests. In 
some cities—notably Frankfurt, Mainz, Cologne, and Brussels—the coming of 
the Flagellants touched off savage massacres of the local Jews, as furious and 
fearful Christians sought scapegoats for the plague that advanced on them. In 
some places the Flagellants seemed the harbingers of a deep social revolution, in 
which the bonds of social order would break apart as chaos reigned.

The Flagellants, and those who were excited by them, represented one pole of 
popular reactions to the Black Death. But other evidence suggests that many 
communities reacted with admirable calm and discipline. The government of 
Siena, far from collapsing in revolution, successfully raised taxes to pay its soldiers 
the wages they demanded, took part in a post-plague rebuilding of surrounding 
villages, and started attracting people who had fled back into the city. In many 
other communities (both large and small), legal routines may have suffered 
temporary breakdown at the height of the epidemic, but they were successfully 
resumed: people paid taxes, settled estates, and peacefully litigated disputes.

For the most part, the same calm seems to have been true of Muslim communi-
ties. Nor did the Mamlūk Egyptian government attempt to limit the free move-
ment of peasants and others who sought a community with higher wages.

Some of the most serious social responses to the Black Death occurred in the 
decades that followed the epidemic. Popular revolts shook authorities, notably in 
France, England, and the Italian city-state of Florence. In each case, one of the 
issues was government attempts to intervene on behalf of landowners and large 
employers with such measures as the 1351 English law quoted earlier. In France, 
similar measures contributed to a series of peasants’ rebellions in 1358 called the 
Jacquerie; in Florence, to the “Ciompi” rebellion in 1378; and in England, to the 
Peasants’ Rebellion of 1381. The relation of these events to the Black Death, how-
ever, was more indirect (see the “Unresolved Historical Issues” section).

Later Phases of the Second Plague Pandemic

The different levels of response to the Black Death in some ways persisted 
through later stages of the Second Plague Pandemic, but important changes 
occurred as well.

Popular fears of plague remained powerful, and those fears still inspired pious 
invocations of God, religious processions, and prayer rituals. Religion (whether of 
Christians or of Muslims) continued to play an important role in both the explanation 
of the disease and response to it. But supernatural explanations of the disease fell 
away; God’s primacy was still taken for granted, but often not dwelt on very much. 
Tracts about plague focused on immediate causes, not primary ones.
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Some of the same medical advice persisted: avoid excitement, live moderately, 
and escape atmospheric corruption. The application of Galenic theory to plague 
underwent some modification, as the idea that the disease was a blood disorder 
gave way to emphasis on black bile as the offending humour. That in turn reduced 
the practice of bleeding as a medical response to plague and placed greater weight 
on the purging of the bowels. More important was the trial-and-error development, 
by physicians, apothecaries, and traditional empirical healers alike, of a variety of 
remedies and procedures that they at least claimed had some benefit. Healers, by 
the seventeenth century or earlier, sounded more confident in confronting plague. 
Whether they were is less clear, and the symptoms of plague often simply came on 
too rapidly and violently to allow any therapy to have meaningful effect.

The most important shift in responses came from European governments, 
which (in different places at different times) became increasingly active to coun-
tering what they argued was the contagion of plague. By the seventeenth century, 
northern Italian city-states had evolved elaborate public health mechanisms whose 
main focus was the prevention of plague; other European governments adopted 
some of the same measures with different degrees of success. Many of these 
actions involved a heavy-handed regulation of populations, especially of their 
movements; the motives might involve both countering contagion and controlling 
disorder and dissent.

Those actions of government illustrated that European society, at least, no lon-
ger felt helpless in the face of plague. It is also true, and an important contrasting 
development, that the hysteria generated (and represented) by the Flagellants did 
not recur, even in the epidemics of the later fourteenth century. Plague epidemics 
continued to occasion movements of social and political resistance, but they were 
stirred by opposition to government public health measures, not by millenarian 
expectations. For the significance and effectiveness of the evolving government 
responses, see the next section.

UNRESOLVED HISTORICAL ISSUES

The Black Death and subsequent Second Plague Pandemic have generated 
more historical writing and speculation than any other events in disease history, 
and many issues about them remain unresolved. Among those issues are the 
identity of the disease or diseases involved, the geographical origins of the 
pandemic, the actual extent of its mortality, its longer-range demographic effects, 
the relationship of both the Black Death and the later stages of the pandemic to a 
variety of political, social, economic, technological, and intellectual/cultural 
changes, and (for the pandemic as a whole) the causes and timing of its 
disappearance. These historical disputes have themselves related to larger 
questions of historical interpretation, especially of the character of the European 
Middle Ages and Renaissance.

The question of the identity of the disease has now been largely settled by the 
developing field of paleomicrobiology, using evidence from recombinant DNA 
obtained from the dental pulp of victims. That evidence has clearly established 
that Yersinia pestis was at least present in many victims of the First and Second 
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Plague Pandemics, and so may have been the primary cause of their catastrophic 
mortalities.

Yersinia pestis was therefore certainly a necessary cause of the Black Death, 
but was it a sufficient cause of those catastrophic mortalities? Some critics of the 
role of plague have proposed alternative great primary killers, but the geographical 
pattern of the Black Death characteristically illustrated an insect-borne bacterial 
infection, moving erratically, hitting some villages and cities while sparing others 
in the same season. An airborne viral infection such as smallpox, influenza, or 
any other such agent would spread much more uniformly across areas. But plague 
may have had affiliated assassins. Ann Carmichael (1986) suggested that the huge 
mortalities resulted from the workings of several diseases; typhus and malaria 
(both insect-borne) are possible accomplices. Plague may have initiated the Black 
Death, while other ailments multiplied its effects; for example, the social disruption 
caused by initial high mortality left many children without parental care and many 
of the otherwise vulnerable (such as lepers) without social support.

The relative importance of the different types of plague—bubonic, pneumonic, 
and septicemic—remains uncertain. Contemporary observers, especially the 
French surgeon Guy de Chauliac (Benedictow 2004, 236–238) whose writings are 
an important source, clearly described the symptoms and ravages of pneumonic 
plague in 1348. But did it persist in later plague outbreaks? Can rapidly spreading 
and fatal plague epidemics occur without it?

Where did the Black Death epidemic originate? For much of the twentieth cen-
tury, historians placed its home in central Asia, or perhaps (less certainly) in 
China. The Mongol empire, founded in the early thirteenth century, opened the 
interior of Asia to overland trade routes across vast distances; perhaps plague, 
fleas, and rats made their way along such routes. Evidence for that belief is now 
weaker; the Mongol empire had broken into hostile pieces by the fourteenth cen-
tury, so trade did not move as freely; other paths have been suggested, such as 
north from Kurdistan through the Caucasus. Benedictow (2004) simply argues 
that the southern Russian area identified as infected in 1346 was a focus of 
endemic plague anyway.

How great was the mortality from the Black Death, and from subsequent epi-
sodes of the pandemic? As stated earlier (see the “When and Where” section) 
estimates of mortality in the Black Death have varied. No clear and unambiguous 
censuses or population records were made in the fourteenth century, and so 
historians and demographers have exercised considerable ingenuity in reaching 
their estimates. Some general problems include the fact that contemporary 
documents did not record some proportion of any population, especially if, for 
example, they paid no taxes, or were not tied to any property, or escaped church 
records. And if a local record tells us that a population fell by one half, how many 
of those missing died, and how many fled elsewhere? Such issues (and many 
others) have dogged attempts at precision.

The longer-term demographic effects of the pandemic also remain controver-
sial. Population levels in both Europe and the Near East were certainly reduced 
dramatically between 1347 and 1353, but at what point, and for what reason, did 
they begin to recover? What demographic role did the next plague epidemics 
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(pestis secunda of the early 1360s, and pestis tertia of the 1370s) play? And what 
about the repeated plague visitations, at gradually lengthening intervals, through-
out the fifteenth, sixteenth, and into the seventeenth centuries?

Some scholars have argued that Europe’s population remained low until about 
1380, under the pressure of the aftershocks (of the 1360s and 1370s) from the 
Black Death. Then, this argument goes, population stabilized; in the fifteenth cen-
tury, some modest growth began. Others argue that the repeated pressure of high 
mortality in plague epidemics prevented any real recovery of population until 
sometime in the sixteenth century.

These arguments are intertwined with disagreements about the relative impor-
tance of mortality and fertility in population growth. Those who emphasize fertil-
ity also think that economic forces play a dominant role; in the case of plague 
epidemics, the relative prosperity of the survivors should lead to earlier marriages 
and higher fertility, and therefore economic forces lead to a rapid recovery of 
population after an epidemic. The countering view holds that plague epidemics, at 
intervals into the sixteenth or even seventeenth centuries, kept populations from 
recovering; epidemics served to hold population levels in a sink, and spurts of 
higher fertility were not enough for those levels to escape. To solve these issues, 
more reliable information about populations, especially in the fifteenth century, 
will be helpful.

Perhaps the overarching unresolved issue about the Black Death (and to a lesser 
extent the Second Plague Pandemic as a whole) might be stated thus: Was Western 
civilization changed so dramatically by the Black Death that it was no longer 
medieval, but on the road to being modern? Or were the changes that flowed from 
it simply reinforcements of trends that had begun long before 1347?

Those questions may be asked of demography. The Black Death certainly 
reduced populations sharply, but had population levels already begun to fall ear-
lier in the fourteenth century or in the late thirteenth? Did the Black Death simply 
exaggerate trends that were already underway? If the latter was the case, was 
Europe already on the road (perhaps more gradually) to a different wage, rent, and 
price structure? Would slowing population growth have led to lower rents and 
prices, and higher wages, without the horrific intervention of an epidemic?

The same contrasting views—of continuity versus catastrophic change—may 
offer different interpretations of the development of more diverse consumer goods, 
of the emergence of new technologies, and of the breakup of the feudal economy. 
Did such new technologies as advanced clocks, watermills and windmills, 
improved mining techniques, and the printing press receive their great stimulus 
from a plague-created new situation, or were earlier medieval developments on 
the road to them anyway?

Positions taken on these issues—and on similar questions about art, thought, 
political administration, and mass psychology—may reflect underlying beliefs 
about the European (and Islamic) Middle Ages. Historians who contrast the 
Middle Ages with modernity may more likely emphasize the catastrophe of the 
Black Death as an event that forced change; they may also therefore lean toward 
high estimates of mortality, and argue that such disruptive episodes as the 
Flagellant processions are evidence of a society in crisis. Historians who emphasize 
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the continuities between “medieval” and “modern” ages may be more prone to see 
the Black Death as a great shock, to be sure, but one whose effects either didn’t 
last, or confirmed trends already underway. The histories of the Black Death, as 
Faye Getz (1991) has shown, have evolved together with more general opinions 
about the Middle Ages.

An important unresolved question about the Second Plague Pandemic as a 
whole asks: “What happened to it? Why did it come to an end?” It is not even clear 
when it came to an end (see the “When and Where” section). But between the sev-
enteenth and the early nineteenth centuries, the Second Plague Pandemic, the one 
that had its origins in southern Russia and subsequently established colonies of 
plague-infested rodents throughout Europe, North Africa, and West Asia, lost its 
grip. In one country after another, its ravages ceased. Did that happen as a result 
of conscious human actions against the disease? Was it the inadvertent product of 
other human actions? Or did the pandemic die out as a result of changes in nature 
that occurred without people being conscious of them, what might be called exog-
enous changes? In short, how effective were human responses?

Since plague epidemics involve four different types of species (microorgan-
isms, insects, rodents, and humans), the environments of any of them may affect 
the development of an epidemic. For that reason, many possibilities for an ecologi-
cal exogenous explanation have been suggested. Fleas in particular are sensitive to 
temperature changes, so long-term changes in climate have been considered. 
Between the late sixteenth and early nineteenth centuries, Europe entered a “Little 
Ice Age,” when average temperatures fell noticeably. Were fleas thus discouraged? 
Some rodents are more dangerous because they prefer living close to people; the 
black rat (Rattus rattus) was such a rodent, and so it has been argued that its dis-
placement by the brown rat (Rattus norvegicus) in the seventeenth and eighteenth 
centuries had the effect of separating rats and people. But did that displacement 
occur in the right places at the right times? Black rats persisted in Britain, for 
instance, into the eighteenth century long after plague disappeared there; brown 
rats had long ousted black rats from Russia by the 1770s, when plague struck 
Moscow.

Another strong possibility is an evolutionary change in levels of immunity to 
the disease among rats. Plague spreads from rodents to people—at least initially—
as a result of an epizootic outbreak that kills off the rat hosts, leaving the fleas no 
choice but to seek another warm (perhaps human) host. But if the immune systems 
of the rats can withstand the disease, the fleas stay put. This argument must, 
however, consider the continuing patchy appearance of plague between the late 
seventeenth and the early nineteenth centuries. Did the rats of England, for exam-
ple, acquire greater levels of immunity before the rats of Egypt?

Other evolutionary changes may have occurred in Yersinia pestis itself. Did it 
become less lethal over time, either for rats or for people? For a time, its relation to 
a related microorganism (Yersinia pseudotuberculosis) was offered as an 
explanation for the Second Plague Pandemic’s disappearance; in developing 
immunity to the latter, did rodents (or humans) also enjoy a cross-immunity to the 
former? More recently the molecular structure of Yersinia pestis has been 
understood; we now believe it to be a relatively recently evolved organism (perhaps 
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within the period of human history), and that fact may strengthen the likelihood of 
such cross-immunities.

Human actions also affected the environment in which rats and fleas lived and 
moved. Changes in building materials might have separated people and rats. 
Sanitation campaigns might have had the same effect. The ideas of the eighteenth-
century Enlightenment emphasized the general environmental causes of diseases 
and urged cleansing of cities and towns, although the great campaigns for better 
sewers only began later in the nineteenth century. Humans may have enjoyed 
improved nutrition, although whether they did so before the nineteenth century, 
and whether (in any case) nutritional status affects resistance to plague, remain 
unclear.

Deliberate human actions against plague had mixed results. Certainly, no effec-
tive understanding of the disease’s epidemiology existed before the 1890s. Before 
that time not much notice was taken of rats; in fact, some cities in the Second 
Plague Pandemic blamed cats and dogs for spreading plague, ordered their deaths, 
and so allowed rats to flourish more than ever. While different trial-and-error 
therapies might have relieved some suffering, no effective cure existed before 
antibiotics of the mid-twentieth century. Isolating plague victims (or their fami-
lies) in their own homes probably ensured that the whole family came in contact 
with infected rats and their fleas. That active measure may, therefore, have intensi-
fied an epidemic within a household at the same time that it slowed its outward 
spread. The imposition of quarantines, undertaken with increasing effectiveness 
in Italy (especially) in the sixteenth and seventeenth centuries and in place there-
after, was the conscious human action that might have most contributed to the end 
of the Second Plague Pandemic. Some historians (e.g., Cipolla 1976; Slack 1981) 
have made a strong case for their importance, especially in cutting the spread of 
plague from North Africa and West Asia to Mediterranean Europe.

This disappearance of plague in turn becomes part of another large (and impor-
tant) historical puzzle: explaining the remarkable surge in the population of West-
ern civilization that began in the middle of the eighteenth century and continued 
to the end of the nineteenth. That population surge coincided with the rise of 
Europe to unprecedented world prominence. Did the absence of the population 
brake (plague) lead to that growth in numbers?

The disappearance of plague did not last. A Third Plague Pandemic arose later 
in the nineteenth century, and its aftershocks still linger into the twenty-first 
century (see volume 2, chapter 31).
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Epidemics in Sixteenth-Century America

WHEN AND WHERE

Between 1493 and the end of the sixteenth century, the American continents 
suffered a repeated series of epidemics that had a catastrophic effect on their 
populations and civilizations. Those epidemics played a crucial role in the sudden 
and overwhelming conquests of the Americas by Europeans and also in the vast 
movement of Africans (as slaves) to the Americas. The sixteenth-century 
American epidemics therefore rank among the most decisive events of world 
disease history and indeed of world history generally.

Although many different epidemics—and diseases—occurred in sixteenth-
century America, this chapter discusses them as a whole, regarding the American 
experience as one prolonged pandemic. The diseases involved were, for the most 
part, carried (although not deliberately) by people from Europe and Africa to the 
Americas where they spread among populations that had no previous experience 
with the responsible causative microorganisms (see the “Background” section). 
The “pandemic” might therefore be called “the diseases brought from the Old 
World to the New.” The epidemics were an important aspect of what the historian 
Alfred Crosby (1972) called the “Columbian Exchange” and what others have 
styled the “Seeds of Change.” This chapter’s discussion concentrates on seven 
periods of epidemics in the late fifteenth and the entire sixteenth centuries, but it 
should become clear that the diseases set in motion then persisted in the Americas 
for a much longer period.

America: Late Fifteenth Century

Serious new epidemic disease first arrived in America in 1493, accompanying 
Christopher Columbus’s second voyage. Unlike the famous 1492 trip, the second 
expedition was large (17 ships, over 1,000 men, and numerous domestic animals), 
for its intention was to found a settlement. The fleet reached the Caribbean in 
November, at a point when sickness (probably influenza) had badly weakened its 



46 Epidemics and Pandemics

personnel, and that illness then spread through the Native populations of the 
Caribbean Islands, especially Hispaniola where the Spaniards founded a 
settlement. The epidemic persisted through 1494, working simultaneously with 
hunger to reduce both European and American populations; one later Spanish 
writer claimed that two-thirds of the populations died between 1494 and 1496. 
When Columbus returned to Spain in 1496 only about half of his 1493 expedition 
was still living. In the next several decades, the combination of epidemic disease, 
social disruption, and economic tyranny dramatically reduced the Native 
population of the Caribbean Islands, as the Spanish conquerors exploited what 
little mineral wealth they could find and began agricultural plantations.

Smallpox in Mexico and the Caribbean, Early Sixteenth Century

Of all the epidemic diseases that assailed the American Indian peoples in the 
sixteenth century, smallpox—previously unknown in the Americas—was 
probably the foremost killer. (See the “Background” section for a discussion of 
smallpox’s epidemiological effects.) Smallpox cases apparently first arrived in the 
Caribbean in late 1518, accompanying Spanish traffic, perhaps directly from 
Europe, perhaps through intermediary commerce in African slaves. Even before 
smallpox’s arrival, the Native populations of the Caribbean had been dramatically 
reduced, perhaps to levels “nearing extinction” (Cook 1998, 60). Within a few 
weeks of the first outbreak of smallpox, about one-third of the surviving Natives 

The site of the 1493 settlement of La Isabela, on Hispaniola, founded by Christopher 
Columbus. Epidemics had wiped out the population by 1496, as this ancient graveyard 
testifies. (Dmitry Chulov/Dreamstime.com)

http://www.Dreamstime.com
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on Hispaniola had succumbed to it, and it had spread to Puerto Rico as well. The 
outbreak of smallpox coincided with, and was worsened by, a new resettlement 
policy pursued by the Spanish overlords of Hispaniola. In the face of the precipitous 
decline of the Native workforce, the surviving Indians had been concentrated in 
fewer and more crowded settlements, which in effect spread the contagion more 
quickly.

Having jumped across the Atlantic Ocean, smallpox more easily moved from 
the Caribbean to the mainland of the Americas. Its eruption into Mexico played a 
role in one of the dramatic sagas of history: the overthrow of the Aztec Empire by 
the Spanish conquistador Hernán Cortés. Cortés, with several hundred soldiers, 
had set off from Cuba for Mexico in February 1519. In November 1519, he entered 
Tenochtitlan, the Aztec Empire’s capital, seizing the ruler Moctezuma. His 
conquests exceeded his instructions, and another Spanish force was dispatched 
from Cuba to bring him under control. That military contingent, led by Pánfilo de 
Narváez, reportedly included at least one active case of smallpox, and when the 
expedition stopped at Cozumel on the Yucatan coast (in the spring of 1520), the 
disease apparently gained a foothold on the mainland.

In the summer of 1520, Cortés’s hold on Tenochtitlan proved tenuous, so much 
so that in July he, his men, and his allies were forced out of the city by a revived 
Aztec military uprising. But between that event (the Noche Triste of Spanish his-
torical legend) and September and October 1520, smallpox reached the Aztec 
lands. Both contemporaries and most later historical writers agreed that the rav-
ages of the disease on a densely settled virgin soil population were catastrophic 
for both Aztec manpower and morale. By the summer of 1521, Cortés was able to 
reenter the city, and this time the Spanish conquerors (still remarkably few) com-
pletely mastered the large, populous, highly organized empire that had dominated 
central Mexico. The mortality of the Indians of Mexico in the years immediately 
following 1520 was enormous. Historical controversy persists about the actual 
death toll (see the “Unresolved Historical Issues” section for a further discussion), 
but much wider agreement exists about the crucial role of epidemic smallpox in 
the overthrow of the Aztec Empire.

Smallpox in Central and South America, Early Sixteenth Century

At about the same time that smallpox reached Mexico (1520, if not earlier), 
Spanish ships had also conveyed cases of the disease to the Isthmus of Panama. 
To and from that vital transit point men and goods moved, and with them moved 
pathogens. Diseases spread to Central American societies by 1520, perhaps 
from Mexico, perhaps from Panama. In the 1520s (the precise date is not clear 
from surviving evidence) smallpox began to infect the peoples of the Andes 
region, including the residents of the Inca Empire. Later testimony recounted 
how the Incan ruler, Huayna Capac, fell ill—apparently with smallpox—after 
he conquered the city of Quito (in modern Ecuador) sometime between 1524 
and 1528. His death led to a struggle for power between different claimants for 
his throne, a struggle that broadened into a civil war. While the war progressed, 
the empire’s population was simultaneously being weakened and reduced by 
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smallpox, and the combination of epidemic and internal strife left the Incas vul-
nerable. When the ruthless Spanish conquistador Francisco Pizarro arrived in 
late 1532, the Inca realm quickly collapsed. Disease had done much of Pizarro’s 
work for him.

Measles in Early Sixteenth-Century America

The sixteenth-century American population faced multiple diseases that were 
new to it, and that fact had especially serious consequences for any recovery of 
population levels. A devastating smallpox epidemic, such as that of the 1520s, 
might have killed many people, but it might also have left some survivors immune 
to the next smallpox visit. Any attempt to rebuild population numbers on that 
base, however, might be foiled if another virgin soil disease appeared among 
those survivors. That apparently happened in the Americas in the 1530s, when 
measles successfully made the voyage across the Atlantic and began infecting 
American populations. The measles epidemic that reached America may have 
originated in Seville, a large Spanish city that was the principal starting point for 
voyages across the Atlantic; measles more easily maintains a chain of infection in 
a large, dense population (see the “Background” section). Another group that may 
have been involved in the transmission of measles across the sea was the growing 
number of African slaves. In any case, measles first arrived through the islands of 
the Caribbean, the channel of most movement from Europe and Africa to the 
Americas.

By 1531 cases of measles were being described in Mexico; contemporaries saw 
a disease with a lighter skin rash than that of smallpox. In the next few years, 
measles reached the Pacific coasts of Mexico and Central America. To a virgin 
population measles can be lethal. Between 1531 and 1534, mortality in some 
American communities infected by measles may have reached 25% or 30%.

New Epidemics in the 1540s

A new wave of epidemics swept through middle America in the mid-1540s. 
Several diseases may have been involved in those years, including typhus, which 
had also become a very serious cause of death in Europe starting in the late 
fifteenth century. Especially suspicious was a badly infected Spanish fleet that 
arrived at Campeche Bay, Mexico, in December 1544. In 1545 a disease that killed 
its victims very quickly reached central Mexico and as far south as Guatemala. 
One contemporary claimed that mortality rates in this epidemic ranged from 60% 
to 90%; another reported 150,000 deaths in Tlaxcala (Mexico) alone. The 
suddenness and the extreme mortality of this epidemic suggests that pneumonic 
plague may have played a role, as well as typhus. One modern authority (McCaa 
1995) claims that this epidemic inflicted the highest death rate in Mexico of any of 
the sixteenth century, although the total death toll from smallpox in the 1520s was 
higher because of the then much larger population.
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Epidemics in the 1550s and 1560s

A panoply of diseases beset the Americas between 1557 and 1564. The late 
1550s were years of an influenza pandemic across Europe, which spread across 
the Atlantic as well. Renewed infestations of smallpox began to assail the northern 
Andean region after 1558, perhaps conveyed from Hispaniola by infected slaves; 
between June 1559 and April 1560, the population of a province on the Colombia/
Venezuela border fell by 35%. The Rio de la Plata region in southern South 
America was similarly struck by smallpox in the same years. And a serious plague 
epidemic in Lisbon in 1561 led (later that year) to the spread of the disease to 
Brazil, where it persisted through 1564.

Middle and South America, 1576–1591

Serious epidemics were widespread between 1576 and 1591. Mexico, in the midst 
of drought, crop failure, and famine between 1576 and 1579, suffered from repeated 
outbreaks of what was probably typhus; the Archbishop of Mexico claimed that half 
of the Indian population of his land had died in 1583; and between 1585 and 1591 a 
combination of typhus, smallpox, and measles (perhaps conveyed through the slave 
market at Cartagena in Colombia) swept through the Andean regions.

These seven epidemic periods should not be seen in isolation, but rather as 
relatively high points along a disastrous continuum. Once European (and African) 
disease pathogens reached the virgin soil of the Americas they took hold; different 
diseases interacted to dramatically reduce population levels and prevent the recov-
ery of those levels. Disease was not the sole cause of the demographic collapse of 
the American Indians, but its role was very important (see the “Unresolved His-
torical Issues” section).

SIGNIFICANCE

Some of the significance of the sixteenth-century American epidemics is 
suggested by their awesome mortality figures. Modern scholars have argued about 
many of those numbers (see the “Unresolved Historical Issues” section), but 
widespread consensus holds that the population of the American continents may 
have fallen by 90% between the beginning and end of the sixteenth century, an 
unparalleled demographic catastrophe. Estimates about the pre-Columbian 
American population vary very widely, and so therefore do estimates of the actual 
number of deaths. But even the lowest estimates suggest a frightening loss. F. J. 
Brooks, whose population estimates are lower than those proposed by most other 
scholars, suggests that Mexican Indian numbers fell from five million to one 
million in the course of the century (Brooks 1993, 7): modest by comparison to 
Borah and Cook, who argued a Mexican decline from about 25 million to about 
1.5 million, but still of obviously enormous significance.

To be sure, other forces worked in harness with these epidemics to reduce 
American numbers. Europeans subjected the American Indians to great violence 
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and enslaved (or otherwise controlled) them in systems of brutal labor; economic 
and social changes led to weakening diets, and perhaps to social hopelessness. It is 
perhaps safest to say epidemic disease was a very important, perhaps necessary, 
component of the American demographic collapse, and that it played roles both in 
the initial cause of social changes and in the shape those changes took. (See the 
“Unresolved Historical Issues” section.)

Those changes in the social, economic, and political systems of the Americas 
occurred above all because of European conquest and settlement. The epidemic 
history of the century at least facilitated, and perhaps even made possible, the 
conquest, subjugation, and settlement of the Americas, by the Spaniards and Por-
tuguese in the sixteenth century, and then by the French and English later.

The dramatic reduction of the Native American population also directly pro-
moted the vast traffic in slaves from Africa to America. European conquerors 
demanded labor (in mines and plantations) to extract the riches they hoped to gain 
from their new possessions. When the Native Americans uncooperatively died of 
epidemic disease (or proved otherwise unsatisfactory), the Europeans turned to 
the west coast of Africa for an alternate (and less disease-prone; see the “Back-
ground” section) supply of forced labor.

BACKGROUND

The notion of virgin soil epidemics provides important background for the 
American sixteenth-century experience. Populations that have no previous 
experience with a particular disease and its causative pathogen often suffer much 
higher mortality and morbidity rates when such a disease appears. Several possible 
causes may explain virgin soil vulnerability: populations may lack inherited 
immunities, passed from mothers to fetuses through the placenta; populations 
may have undergone genetic modifications from an originally common type; or 
populations may have missed the winnowing effects of natural selection from 
previous epidemics.

The European exploratory voyages to America, beginning with those of 
Columbus in the 1490s, led to the most widespread illustration of this virgin soil 
theory. The American landmass and its inhabitants (both flora and fauna) had 
been long isolated from contact with Eurasia, Africa, and Australia; its human 
population had arrived from Asia (probably between Siberia and Alaska) perhaps 
20,000 years ago. Between that time and the arrival of Europeans in 1492 those 
American populations (except for some few inhabitants of Greenland and 
Newfoundland between the eleventh and thirteenth centuries) had had no exposure 
to Eurasian or African pathogens. Francis Black has also suggested that the 
American populations had not mixed among themselves very much and so lacked 
genetic heterogeneity; diseases could “adapt to each population as a whole and 
cause unusual damage” (Black 1994, 301).

The Americas before Columbus certainly had a broad spectrum of diseases. 
Intestinal ailments—dysentery and diarrhea—were apparently common, as were 
fungal diseases. Streptococcal infections existed in America, and some form of 
tuberculosis (although perhaps not the pulmonary variety) was found as well. The 
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pre-Columbian presence of malaria and yellow fever, both of which became 
especially important in Central America and the Caribbean, is very doubtful. 
Influenza’s many subtypes and rapid mutation make tracing its past exceptionally 
difficult, so we can only speculate about its American existence. And American 
populations did harbor treponema pathogens, probably including that responsible 
for syphilis. America was therefore hardly a disease-free Eden when Columbus 
arrived.

But some important and very dangerous diseases were absent, including small-
pox, measles, typhus, and plague. Some features of their epidemiologies may help 
our understanding of their effects when they arrived in America. Smallpox and 
measles both result from infection by viruses that spread from one person to 
another through the respiratory system; both, that is, are airborne infections and 
so can spread easily and quickly, especially in crowded settlements. An infected 
person may be a source of contagion when (in effect) he or she is actively sick; in 
the case of smallpox, “from just before the rash appeared until the last scab 
dropped off about three weeks later” (Hopkins 2002, 5). Generally, both diseases 
can only infect an individual once; a recovered smallpox victim is immune from 
another attack of smallpox, and a recovered measles victim won’t again suffer 
from measles. That last characteristic means that both diseases persist by finding 
virgin subjects, and in most of their histories they have found such subjects in one 
generation of children after another.

The severity of smallpox and measles has varied at times and places. In recent 
times in the Western world, measles has been thought of as a relatively mild childhood 
disease, more serious than chicken pox but rarely a killer. At other times and places, 
measles has been very dangerous. In medieval Europe, smallpox may have been 
chiefly a childhood complaint, although evidence is mixed. The varying severity of 
smallpox stems in part from the fact that three different species of the causative virus 
exist, one of them (Variola major) much more serious than the others.

The transmission of smallpox and measles across the Atlantic Ocean in the early 
sixteenth century therefore depended on several chances, considering that the 
voyage might take four or six weeks. If a ship left Europe carrying one person ill 
with smallpox or measles, America would not be reached until after he had either 
died or recovered, and thus in either case ceased to be contagious. If the disease was 
to persist, it would have to spread from that person to others, and if all the other 
members of the crew had already contracted the disease the virus would not reach 
America. A swift crossing would increase the chances of the disease spreading, as 
would (obviously) a larger number of previously uninfected people on board. These 
circumstances may explain why smallpox did not reach America until about 1518, 
26 years after Columbus’s first voyage. Measles may have been marginally more 
difficult to transmit, perhaps because it was more likely that an entire crew had 
already been infected, perhaps because its period of infection in an individual is 
shorter, and perhaps because some smallpox virus may survive in scab material; in 
any case, measles apparently only reached the Americas in about 1530.

Influenza, which accompanied Columbus’s second voyage, may occur 
repeatedly in the same individual, and so its rapid transmission across the Atlantic 
was much more likely. Plague and typhus, in contrast, spread differently. The 
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spread of each depends on an insect vector (most often fleas for plague, lice for 
typhus) to carry their pathogens from one host (perhaps a human, perhaps another 
animal) to another.

The Native American population constituted a vast reservoir of virgin soil for 
smallpox and measles, the equivalent of a Europe populated only by newborn chil-
dren, children who moreover lacked any inherited defenses. But did some charac-
teristics of American societies also affect the spread of disease? Smallpox and 
measles both flourish in large and crowded human settlements, and such cities 
were relatively unusual in pre-Columbian America. They did, however, exist, 
especially in the highly centralized and powerful Aztec and Inca empires; 
Tenochtitlan and Cuzco were large cities by any sixteenth-century standard, and 
therefore airborne epidemics could spread rapidly and widely through them.

Some historians have also argued that central Mexico under the Aztecs had 
become dangerously overpopulated by 1500 and that the land could no longer pro-
duce adequate nutrition for its people. If so, the general health of the Indians may 
have been weak before the Spaniards (and their pathogens) even arrived. But this 
view, depending in part as it does on estimates of the total population, remains 
controversial; other scholars insist both that the Mexican population was smaller 
and that Native Mexican nutrition was adequate or better (see the “Unresolved 
Historical Issues” sections). The relative scarcity of domestic animals (especially 
large ones) in the Americas may also have increased Indian susceptibility to dis-
eases. Many human ills originated among domestic animals, and human popula-
tions that long shared space with such creatures acquired resistance to such 
ailments. The Europeans brought not only pathogens, but cattle, horses, pigs, 
sheep, large dogs, and—inadvertently—rats.

Still another background factor that should be remembered is the strength of 
the European desire to control and settle the Americas. Many different forces 
motivated Europeans to cross the Atlantic, including greed, piety, and the exten-
sion of power; the European search for wealth quickly involved the enslavement of 
a Native labor force, and that enslavement meant extremely unhealthy living and 
working conditions. In those conditions, insect and rodent populations (perhaps 
carrying plague or typhus) might flourish. Disease was therefore even harder to 
resist, both for an individual body and for social networks of care and support. 
And because that search for wealth quickly led to the traffic in slaves brought by 
Europeans from the west coast of Africa, the background for epidemic disease 
included Africa as well as Europe and the Americas.

Smallpox, for example, might have reached the Americas from Africa as well 
as from Europe. For example, a clear link existed between Portuguese slave ports 
in west Africa and the spread of smallpox in Brazil. The first smallpox outbreak in 
Brazil, in 1562, probably originated in Europe, but later in the century most small-
pox was borne to Brazil from Africa. Correlations have been shown (by Alden 
and Miller 1987) between periods of drought and famine in west Africa and sub-
sequent Brazilian smallpox outbreaks. Such periods led to the movement of 
impoverished people from the African interior into coastal towns where they fell 
into the grip of slave traders; once enslaved, their overcrowded slave quarters (and 
slave ships) made the transmission of disease more likely.
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HOW IT WAS UNDERSTOOD AT THE TIME

American Indian populations generally held holistic views of disease, seeing it 
as an outgrowth of a disordered cosmos. Gods had perhaps been angered or the 
order of the natural world had somehow been disturbed. Religion—and healing—
relied heavily on shamans, people who mediated between humans and the divine 
order. The scale of the new epidemics of the sixteenth century, together with the 
fact that the symptoms of the diseases were often completely unfamiliar, led to 
despairing beliefs that the gods had turned against the people entirely.

For Europeans (and Africans) smallpox, measles, and plague had all become 
relatively familiar, although they still inspired varying degrees of fear. In addition 
to persistent beliefs that disease represented God’s wrath, the prevailing general 
theory remained that of humoral imbalance, which should be rectified by 
bleedings and purgings. The contagious character of smallpox and measles was 
widely accepted; both had come to be seen as childhood diseases, and it may 
have been true that many or even most European adults had acquired immunity 
through childhood cases. In the course of the sixteenth century, however, a 
number of lethal smallpox epidemics occurred in European cities, and fears of it 
increased.

RESPONSES

American Indian responses to the sixteenth-century epidemics included both 
immediate attempts to cure disease (or to at least relieve its symptoms), and more 
shamanistic rituals to banish it. Americans had long had a body of various herbal 
medicines, which were employed against the new terrors without much effect. 
Some tried sweat baths, or rapid immersion in cold water, to relieve fevers and the 
itching from rashes. Flight was a common response (as it has been for many 
epidemics throughout world history), but—especially with smallpox—flight had 
important and unfortunate consequences. The flight of the healthy often left the 
sick helpless and hence more likely to succumb through lack of nourishment. And 
the fleeing healthy often were themselves infected, so that their flight became 
another mechanism for the epidemic’s diffusion.

European responses to smallpox were not much more effective, however. 
Physicians attempted similar means to relieve symptoms. The prevailing medical 
theory called for corrections of the imbalance of humours; the rashes and pustules 
that accompanied smallpox and measles especially suggested that the body’s 
blood was disordered, and therefore bleeding was often practiced. For several 
centuries, the “red treatment” for smallpox had been popular as well, in which the 
patient consumed red medications and liquids, and used red blankets and clothing.

It is also possible that some folk practitioners in both Europe and Africa had 
begun the practice of variolation or inoculation for smallpox. This procedure 
involved deliberately implanting pus from the scab of a sufferer into the veins of 
another, in the belief that a mild case could be thus induced that would prevent 
later, more serious, infection. European physicians took no notice of this practice 
until the early eighteenth century, when it suddenly became fashionable.
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As the Spanish and Portuguese conquests advanced in the sixteenth century, 
the new rulers made determined attempts to stamp out Indian shamans, their 
beliefs, and the rituals they undertook in response to disease. They did so not 
because they wished disease to spread among the Indians (see the “Unresolved 
Historical Issues” section) but because they wished to convert the Indians to 
Roman Catholic Christianity. The result was a prolonged period of underground 
resistance on the part of the shamans and their followers, sometimes flaring into 
open rebellion. Native American responses to disease thus persisted despite the 
conquest.

UNRESOLVED HISTORICAL ISSUES

The dramatic collapse of important civilizations and cultures that occurred in 
sixteenth-century America has generated prolonged historical controversies, 
many of which raise questions about the role of epidemic disease in the process. It 
was really only in the twentieth century that historians seriously began to consider 
the place of disease in the story.

Before that time, European (and especially Spanish) cruelty most often 
explained the remarkable decline of the American populations and political sys-
tems. According to that view, the Spanish and Portuguese conquerors in the six-
teenth century used their technological advantages (firearms, control of the 
oceans, and horses) to crush American Indian opposition. In the process, they 
murdered thousands of Americans and enslaved many thousands more, brutally 
punishing those who resisted, and forcing the slave population into inhuman 
living conditions. In those conditions, many of the surviving Americans lost their 
will to reproduce or even to live. This picture of colonial rule was supported, and 
in a sense begun by, the writings of such sixteenth-century Spaniards as Bar-
tolomé de Las Casas, a Dominican missionary to America who denounced the 
Spanish colonial practices. This explanation of the decline of the American popu-
lation fit nicely into the historical beliefs of much of Protestant Europe, which 
demonized Catholic Spain as the center of intolerant religious fanaticism.

But could a relatively small number of Europeans really have wreaked such 
havoc? American Indians often started dying in large numbers before Europeans 
actually came into physical contact with them; Indians died even in those places 
where European rule was benign. For those reasons, the role of disease began to 
be taken seriously (as indeed some contemporary Spaniards had noticed). 
Historians such as Alfred Crosby (1972) and William McNeill (1976) saw 
epidemics as the chief cause of the collapse of the American Indian societies.

Arguments continue about the respective importance of disease as opposed to 
political violence and economic exploitation. F. J. Brooks (1993) believes that the 
supposed death tolls from epidemics have been wildly overstated, that smallpox 
was not a very serious disease for anyone in the sixteenth century, and that in any 
case it could not have spread as rapidly as others have claimed that it did. Were 
epidemic diseases, then, a sufficient cause for the collapse of the American Indi-
ans? Were they even relevant? Or—as seems most likely—did epidemic disease 
work in tandem with wrenching political and economic change, both as cause and 
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effect? A disastrous epidemic, for instance, might so disrupt social and economic 
routines that the production and distribution of food would slow or stop, malnutri-
tion would increase, and the population would be more vulnerable to many causes 
of death.

These arguments also involve another set of unsettled questions, relating to the 
size of the pre-Columbian population of the Americas, and hence to the magni-
tude of the mortality of the sixteenth century. Population estimates have varied 
very widely; some historians have called the pre-Columbian population as many 
as 100 million, with up to 25 million in central Mexico alone (for instance, Borah 
and Cook 1963); others drastically reduce those numbers (for instance, Sanders 
1992). Did 90 million die or did 9 million? Furthermore, high estimates of original 
population have been used to support the idea that some American places— 
notably central Mexico—were overpopulated in 1500, hence poorly nourished 
and more vulnerable to epidemic disease. A lower population estimate would deny 
that (e.g., Ortiz de Montellano 1990).

Such arguments in turn raise questions about the general level of pre-Columbian 
American civilization. Had its numbers outstripped its agricultural technology 
(and thus primitively regressed) or did its technology, well adapted to its environ-
ment, still provide adequate nutrition? How backward was it? And after the Euro-
peans arrived, how successfully did the American Indians preserve parts of their 
cultures in the face of disaster, whether that of epidemic or of political violence? If 
the cultures were destroyed, with the total loss of their values, what role did disease 
play? Answers to such questions (largely outside the framework of this volume) 
may depend in part on political points of view. Did the Americans completely col-
lapse? If so, the Europeans may be judged to have committed great crimes; are the 
Indians to be therefore pitied or scorned because of their weakness? Does evidence 
that American values and customs persisted speak to the brave persistence of 
Indian self-determination? Or is it simply evidence that the Europeans (and their 
diseases) were never as brutal as they’ve been made out to be?

Still another unresolved question relates to the possibility that the Europeans 
deliberately used disease as a weapon in their American conquests. There is little 
or no evidence that such a thing happened in the epidemics discussed in this chap-
ter. In the sixteenth century, European notions of disease causation were very 
unsettled; while smallpox and measles were generally believed to be contagious, 
the precise mechanism of contagion was a mystery, and smallpox was coming to 
be feared by the Europeans themselves, suggesting that any use of it as a weapon 
might infect the Europeans too. And it is also important to remember that the 
sixteenth-century Spaniards and Portuguese had no economic motive for reducing 
their Indian populations, which they wished to preserve as a labor force. As the 
century went on, the Spanish authorities took increasing steps to provide care for 
some Indian communities, hoping to preserve them. So, while some Spanish and 
Portuguese colonists might praise God for sending diseases to smite the heathen 
Indians, no evidence exists that they tried to anticipate God’s actions.

(The case of later English settlements in America is different. English settlers 
in seventeenth- and eighteenth-century North America hoped to drive the Natives 
out and settle the land themselves. They expressly urged the use of disease as a 



56 Epidemics and Pandemics

weapon, by, for example, proposing the distribution of blankets soaked with pus 
from smallpox scabs to the Indians.)

In the realm of the epidemiology of the diseases themselves, other questions 
remain, especially about smallpox. Was it a relatively mild disease for Europeans 
at the start of the sixteenth century, and if so, why did it become so suddenly dan-
gerous, both to American Indians and to Europeans as well? Is the virgin soil 
character of the American population sufficient to explain high American mortal-
ity or did the European voyages to America coincide with a sudden increase in 
smallpox’s virulence? If so, what caused that new virulence?
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“French Disease” in Sixteenth-Century Europe

WHEN AND WHERE

In July 1495, a serious disease, apparently new, broke out among troops engaged 
in the battle of Fornovo, in northern Italy. War had begun in the Italian peninsula 
the previous year when the French king Charles VIII had invaded it to assert his 
claim to the Kingdom of Naples; alliances of other Italian states formed either to 
support or to resist the French claims. French troops associated the new disease 
with Naples, which they had earlier besieged, and so they called it the “Neapolitan 
disease.” To Italians it became the Mal Francese, the “French disease,” and that 
term became generally used by many others as well. It also acquired the name of 
the Great Pox, differentiating it from smallpox.

This disease spread through Europe with alarming speed. Armies carried it 
with them, both as they campaigned and then as they disbanded. In France, the 
ailment was reported in Lyons by March 1496, and in Paris by the fall. Lucerne, 
Switzerland, had infections by May 1496, Frankfurt, Germany, by the summer. 
England and Scotland recorded cases in 1497. All the countries of Europe experi-
enced the disease, probably by 1500; by 1505, it had reached across Asia to China 
as well.

The new disease manifested itself in sharp pains in the joints, fever, sores, and 
swelling. Pustules formed on the body and cases then progressed to destruction of 
tissue, and the body seemed to rot. The victims gave off a powerful stench. These 
symptoms inspired particular horror. Alessandri Benedicti, an Italian physician, 
described it in 1497: “The entire body is so repulsive to look at and the suffering is 
so great, especially at night, that this sickness is even more horrifying than incur-
able leprosy or elephantiasis, and it can be fatal” (Quétel 1990, 10). The disease 
was, therefore, a very virulent one.

It also did not respect prominent people. Before 1500, it had already infected 
important figures in the court of Pope Alexander VI, including the pope’s military 
adventurer son Cesare Borgia and Cardinal Giuliano della Rovere, the later Pope 
Julius II. (The powerful continued to be numbered among its victims throughout 
the sixteenth century, and at one point the humanist writer Erasmus claimed that 
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if one hadn’t experienced the disease one was evidently a naive rustic. King Fran-
cis I of France suffered from it.)

Its name remained a conflicted subject. The French blamed it on the Neapoli-
tans, the Italians on the French, and other peoples blamed it on still other suspects. 
At some early point another idea took hold: that the disease had originated in 
America and had been brought back to Europe by the crews of Columbus and later 
explorers. The disease was probably venereal syphilis. The term “syphilis” was 
used in connection with the disease in the 1530 poem Syphilis sive morbus galli-
cus, by the Italian physician Girolamo Fracastoro, but that word did not come into 
general use for the disease until the eighteenth century. (See the “Unresolved His-
torical Issues” section.)

No reliable estimates of its sixteenth-century mortality and morbidity exist. 
Some evidence suggests that the disease became less virulent in the course of the 
sixteenth century, perhaps as the reservoir of the unexposed shrank. (See the 
“How It Was Understood at the Time” and “Unresolved Historical Issues” sec-
tions for the question of its newness.) It certainly became very widespread as the 
century went on, and syphilis has remained a well-entrenched and familiar ail-
ment in the Western world ever since.

SIGNIFICANCE

The appearance of the “French disease” at the end of the fifteenth century 
contributed to reshaping European ideas about disease that had already begun 
with the Second Plague Pandemic. The nearly universal character of plague in the 
fourteenth century had forced thinkers to question the older assumption that 
explained disease as an individual aberration, a deviation from the desired mean 
of health. Plague affected so many people that it seemed to have an independent 
cause, acting outside the vagaries of individual bodies; the sudden explosion of the 
“French disease” likewise needed a more general explanation. Both diseases, 
therefore, led thinkers to begin regarding diseases as autonomous, separate enti-
ties apart from the balances (such as those of the “humours”) of the human frame. 
And the “French disease,” again like the plague, encouraged thinkers to believe 
that contagion was an important aspect of disease.

If the disease really was new, what did that say about the wisdom of the ancient 
Greeks and Romans who had remained the authorities for medieval opinion? Was 
it possible that the ancients did not know everything? (The nearly simultaneous 
geographical discoveries of Vasco da Gama and Columbus had something of the 
same effect.)

In modern historical writing, the sudden appearance of the “French disease” 
has been bracketed with the contemporary spread to the Americas of several mas-
sive new epidemics. They have all been seen as virgin soil epidemics, the results 
of new human contacts between different, previously isolated, continents. But the 
newness of the “French disease” to Europe remains controversial (see the “Unre-
solved Historical Issues” section).

The history of this disease also marks the first time in Western history when a 
remedy for a disease was prepared and actively promoted by commercial interests. 



 “French Disease” in Sixteenth-Century Europe 61

The “French disease” therefore stands as a forerunner to many important later 
Western responses, and as a curious early example of the growth of market econ-
omies in Western history (see the “Responses” section).

BACKGROUND

Columbus returned from his first voyage to America at the end of 1492; Vasco 
da Gama completed his voyage around Africa to India in 1498 and returned in 
1499. Diseases from three great land masses—the Americas, Eurasia, and 
Africa—might thereafter be spread by ocean voyagers.

The prevalence of warfare in sixteenth-century Europe, and the character of the 
armies of the time, both contributed to the diffusion of disease. The sixteenth cen-
tury, the age of the Protestant Reformation and its Catholic counterpart, was a 
time of frequent armed conflict that had both new religious and old dynastic 
motives. Armies were usually poorly paid, ill-disciplined, dirty, recruited from 
many places, and frequently disbanded and reassembled; they were therefore ideal 
diffusers of epidemic diseases.

The appearance of the “French disease” in Italy occurred at a particular time of 
crisis (widely seen as such at the time). The French invasion of 1494–1495 touched 
off a period of political turmoil in Italian states, which coincided with widespread 
floods and famines to which the new epidemic was added. Millenarian prophecies 
(as the year 1500 approached) were common. Girolamo Savonarola, the charismatic 
Dominican, rose to political ascendancy in Florence in 1494, an extreme example 
of the highly strung public mood when the “French disease” appeared.

HOW IT WAS UNDERSTOOD AT THE TIME

As with the Black Death in the fourteenth century, some of the first reactions to 
the new disease looked to God’s anger as the cause. Were sinners being punished? 
Some such thought persisted through the sixteenth century. In Fracastoro’s 
allegorical poem (1530) the shepherd Syphilis offends the “Sun God” by 
worshipping at other altars and so is stricken with the disease.

And as in the fourteenth century, some thinkers saw God’s will being worked 
through the movements of the heavens. If anything, convictions about astrology 
had strengthened by the late fifteenth century, as an aspect of Renaissance Neo-
platonism. For some, the new disease resulted from an unfortunate conjunction of 
the planets.

Most physicians, however, were not convinced that the disease was new, and 
their writings paid less attention to either God’s wrath or planetary conjunctions. 
In their training, the ideas and writings of classical antiquity loomed large; for 
them, the knowledge of the ancients surpassed that of the moderns, and if so, 
could a disease exist that had been unknown to the ancients? This new disease, 
therefore, could only be understood within the categories of disease found in the 
Hippocratic writings, in Galen, and in Arab commentators such as Avicenna.

Using categories from Galen and Avicenna, doctors concluded that the new 
disease was in fact a humoral disorder, especially an excess of phlegm. This view 
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of the disease at least suggested that doctors could do something active about it: 
remove the phlegm (see the “Responses” section). Opinions about the newness of 
the disease, then, in part related to the possibility of curing it. Doctors might be 
helpless in the face of a “new” disease.

Opinions differed about ways in which individuals contracted the disease. 
Some ideas did not become more specific than a simple assertion that the atmo-
sphere was disturbed by the planetary conjunctions, but humoral theories usually 
saw disease as resulting from an alteration in what were sometimes called the 
nonnaturals, meaning air, food and drink, sleep, exercise, excretion, and emotion. 
That is, did the disease stem from something one ate or drank? Or was the disease 
a contagion, which spread from one person to another? If so, how? That line led to 
an early emphasis by many authorities (although not all) on sexual activity as the 
mode of contagion for the Great Pox. And as the sixteenth century progressed, 
that view—that the disease was venereal—gained strength.

It was also quickly understood that the “French disease” differed from plague 
in an important respect: it was chronic. Its symptoms, while changing, could lin-
ger for years. Its social effects, therefore, were more akin to those of leprosy; it did 
not cause plague’s sudden drop in populations, but rather created populations set 
apart by their grotesque symptoms and suffering.

RESPONSES

The major medical response to the new disease appeared fairly quickly: pro-
moting either sweating or spitting were attempts to expel excess phlegm from the 
body. Descriptions of a “dry stove” date from as early as 1497; the device simply 
consisted of a closed box containing a stove or some other fire, and the patient 
would be placed in the box to sweat.

At some point in the early sixteenth century another element entered into this 
heat treatment: the hard American wood called guaiacum. Especially for those 
who believed that the disease was both new and had its origins in America, the 
idea of an American cure was appealing; God would surely provide a correspond-
ing American cure for an American ailment. Guaiacum was ground into a pow-
der, and either eaten or spread in a salve on the sores of the sick. These remedies 
accompanied such sweating treatments as the dry stove.

Guaiacum owed its popularity, in part, to the writings of a young German 
humanist, Ulrich von Hutten, whose 1519 book De guaiaci medicina et morbo 
gallico (“On the guaiac medicine and the French disease”) became one of the stan-
dard and most widely read early treatises. (Von Hutten himself had suffered from 
the disease, and so his writing carried particular conviction.) But the popularity of 
guaiacum also owed something to commercial advertising. The important German 
banking and merchant house of the Fuggers imported it and promoted its sale.

There existed a rival remedy to guaiacum, one that had in fact been used almost 
from the disease’s first appearance: compounds of mercury. Mercuric ointments 
had been prescribed for various skin ailments for several centuries, especially by 
Arabic physicians. Their use promoted profuse spitting (which medical science, 
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much later, would identify as a symptom of mercury poisoning), and that effect 
seemed the desired expulsion of offensive phlegm. Mercury found a particularly 
vigorous exponent in the radical Swiss healer Paracelsus (1493–1541), for whom 
the mercuric treatment was part of a much larger and more systematic attack on 
Galenic and Aristotelian traditions. In practice, many healers combined the use of 
heat, guaiacum, and mercury, in different proportions.

Other medical treatments existed as well, as healers wrestled with a loathsome 
and dangerous disease. They included bleeding the patient, especially if you 
believed that the offending humor was blood, not phlegm; cauterization of the pus-
tules of the sick; and baths, taken with herbs or perhaps with a powder of guaia-
cum. And for those who maintained that astrological influences caused the disease, 
the best advice was to avoid exposure to heaven-sent atmospheric disturbance: stay 
indoors, avoid the exertion and emotion that would mean rapid breathing.

These different medical responses applied to the treatment of ailing individ-
uals. Other responses were social and political. Governments were only slowly 
(and in some places) developing public health responses to plague (see volume 2,  
chapter 5); this new disease ultimately reinforced the fear of contagion that plague 
had begun to inspire, but many of the early collective responses were those of 
voluntary organizations such as religious confraternities and privately supported 
hospitals. Specialized hospitals (called Incurabili hospitals in Italy, where they 
were widespread), or at least separate isolation wards for victims, received the 
backing of the papacy by 1515. In some places more extreme isolation was pro-
posed or even carried out, as in Edinburgh, where “French disease” victims were 
banished to an island. In some ways these early communal reactions to the Great 
Pox mirrored long-standing approaches to another chronic, loathsome disease, 

Acting on the belief that syphilis, the “French disease,” was caused by an excess of the 
bodily humor phlegm, treatment consisted of promoting profuse sweating to right the 
humoral imbalance. From a French engraving, c. 1659–1663. (Science History Images/
Alamy Stock Photo)
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leprosy. As the sixteenth century progressed, however, the belief that the “French 
disease” might be curable strengthened, and the Incurabili hospitals became, in 
fact, places where cure was the goal.

The association of the disease with sexual contacts suggested another official 
response: the control of prostitutes. Such measures were urged as early as 1500 by a 
papal physician, Gaspar Torrella: “Leaders like the Pope, the Emperor, kings and other 
lords should send matrons to investigate the disease, especially among prostitutes 
who, if they be found to be infected, should be confined to a place designated for this 
purpose by the community or the lord, and treated by a physician or surgeon paid to do 
so” (Arrizabalaga et al. 1997, 34). Such proposals were often voiced, but were not 
implemented on any significant scale until the nineteenth century.

UNRESOLVED HISTORICAL ISSUES

The origins of the “French disease” in Europe began to be disputed almost 
since it was first noticed, and they have remained so. Two main theories emerged 
early: that it had been in Europe all along or that it had been imported from 
America in the wake of Columbus. Those theories persist, now called (respec-
tively) the unitary treponema theory and the Columbian theory.

The unitary treponema theory holds that venereal syphilis is just one of a family 
of related diseases caused by the class of closely related microorganisms called 
treponematoses. Those diseases include the tropical diseases pinta (in Central 
America) and yaws (in Africa), and the Near Eastern disease bejel (or endemic 
syphilis). The theory (and there have been several variants of it proposed) holds 
that treponematoses have existed in all human populations for thousands of years 
and their diseases have taken different forms at different times, slowly evolving 
from one manifestation to another. What was suddenly noticed in 1495 Europe 
was not really new, but the suddenly visible outcrop of disease states that had ear-
lier been called something else (perhaps leprosy) or even simply ignored.

The Columbian theory maintains that the 1495 epidemic was new to Europe 
and that the form of treponema responsible for venereal syphilis had evolved sep-
arately in the New World. The American Indians, in this view, had long suffered 
from it, and the peoples of Asia, Africa, and Europe had not. Columbus’s 1492 
voyage changed all that and began a very important period of disease exchange in 
which new microbes invaded virgin soil populations with devastating results. The 
“French disease” epidemic in Europe was one such.

Some strong circumstances have bolstered the Columbian theory. Many people 
in the years around 1500 thought the disease was new, even though physicians 
wanted very much to be able to fit it into the established Galenic framework. The 
apparent slow decline of the disease’s virulence in the sixteenth century also 
argues that it may have been new in 1500; as the previously virgin population of 
Europe acquired resistant experience with the microorganism, its effects lessened. 
Paleopathological evidence from the remains of American Indian dead have been 
less certain, and controversy persists. But the prospect of increasingly precise 
paleopathology promises an eventual settlement of the Columbian versus unitary 
treponema dispute.)
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While strong, the Columbian theory did not hold the field unanimously in the 
early modern period. West Africans transported as slaves to the Caribbean region 
brought with them beliefs and preventive practices about yaws. Those ideas par-
ticularly informed British opinion about the origins of syphilis in the seventeenth 
and eighteenth centuries, more so as opposition to the slave trade arose in popular 
and political opinion.

The evolution of medical understanding, from the “French disease” of the six-
teenth century to the venereal syphilis of the late nineteenth, also illustrates the 
continuing unresolved issues that surround past epidemics. The causative organ-
ism of syphilis was not identified until the early twentieth century. Shortly there-
after a compound (a “magic bullet”) was developed that specifically attacked that 
microorganism in the body and opened a whole new world of curative possibilities. 
Until that point, mercury compounds continued to be used, with some effect on 
the symptoms of syphilis; guaiacum also remained listed as a remedy, although its 
effects could only have been psychological.
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Epidemics and the Thirty Years’ War, 
1618–1648

WHEN AND WHERE

The complex series of wars that occurred in Europe between 1618 and 1648 
have been called the Thirty Years’ War, although that term specifically refers to 
events in and near Germany. Most of the fighting took place in the German areas 
of central Europe, although the war drew in nearly all the states of the continent, 
as other wars (marked by different dates) interacted with German events. The 
conflict stemmed from multiple causes, including religious struggles between 
Catholic and Protestant states in central Europe, increasingly overlaid by dynastic 
and state power issues.

The circumstances of the war were particularly favorable for the spread of 
epidemic diseases. The most consistent and dangerous epidemic disease that 
accompanied the war was typhus, which all through the early modern period was 
often endemic in the armies of the time and was spread by them. Especially in the 
early 1630s, plague joined typhus as a major killer in the zones affected by war 
and may have been responsible for the single episodes with the highest mortalities. 
But other diseases were important as well, including dysentery, typhoid fever, and 
(probably) relapsing fever.

Within the German states wide regional variations existed in the war-related 
disease toll. The immediate cause of the war was a revolt in Bohemia that ousted 
the Hapsburg (Catholic) dynasty and chose Frederick, the (Protestant) Elector of 
the Palatinate, as the new king. The Hapsburg heir presumptive, Ferdinand, 
responded with military force, and thus Bohemia, the diverse lands of the Palati-
nate, and adjoining regions such as Württemberg became and remained zones of 
high mortality from both disease and warfare. Another region of high disease 
mortality was northeastern Germany, including Mecklenburg and Pomerania. 
Northwestern Germany, which saw relatively little fighting, suffered little. While 
the most vivid and best-documented examples of epidemics occurred in cities and 
towns, villages may have suffered proportionately more because they had little or 
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no defense against marauding armies and did not enjoy the reserves of food that 
cities might accumulate.

The complex events of the Thirty Years’ War, occurring as they did at a time of 
climate change involving bitter cold and storms that meant crop failures and fam-
ine, compounded the ravages of epidemics with their violence and social disorder. 
The panoply of disasters perhaps explains the difficulty in sorting out the relative 
importance of disease in the total figures of mortality and morbidity and have thus 
frustrated simple general narratives of diseases in the war. Some specific exam-
ples may illustrate themes of the relations between war and epidemics.
1. The revolt in Bohemia, where Protestants ousted the Catholic Hapsburg 

claimant to the throne, touched off the war in 1618. Catholic forces responded 
by mustering an army of about 50,000, but by the end of 1620 about half of 
them had been lost to some combination of disease, battle deaths, and deser-
tion. As that army moved through Bavaria, Austria, and Württemberg, it 
spread diseases through those regions. Meanwhile a countering Protestant 
army under the soldier of fortune Ernst von Mansfeld campaigned in Franco-
nia and the Palatinate, carrying more typhus with it; when Mansfeld reached 
Strasbourg in 1622, that city suffered over 4,300 deaths, many of them from 
typhus. Over 1,700 died in Frankfurt, where the usual annual death toll was 
only about 600. The first campaigns of the war, then, introduced the theme of 
disease diffusion by lice-infested armies. (Mansfeld himself died in 1626, 
apparently suffering from both typhus and tuberculosis.)

2. In the years between 1618 and 1624, the Hapsburg imperial authorities raised 
a total of 69 regiments of troops. By 1625 the manpower for only 15 regiments 
survived (Wilson 2009, 397).

3. In 1627 and 1628, the army of Count Wallenstein, in the service of the 
Hapsburg emperor Ferdinand II, carried the war into northeastern Germany. 
His troops repeatedly ravaged Pomerania between 1628 and 1631. The city of 
Kolberg had 3,000 deaths in six months in that period.

4. In 1630 the Swedish king Gustavus II Adolphus entered the war and thus 
intensified the fighting in Germany. His army occupied the city of Augsburg 
between 1632 and 1635. Between September 1634 and March 1635, an 
opposing Imperial army besieged the Swedes in Augsburg. In the period of 
the Swedish occupation and the Imperial siege, the population of the city 
was reduced from about 48,000 to about 16,000, with typhus and plague 
playing major roles. Disease and death struck other towns in the Augsburg 
area as well; in Memmingen, southwest of Augsburg, 3,000 died in 1635, 
while in Füssen 1,200 people—one-fourth of the population—died in the 
same year.

5. Some examples chosen from a single year, 1633, illustrate the deepening dis-
ease crisis that accompanied the continuing war in Germany. Altenburg, in 
central Germany, lost 2,100 people to disease in the wake of its occupation by 
the Swedes in January. Breslau, in Silesia, suffered 18,000 deaths; in the area 
of Schweidnitz, near camps of both the Swedes and Wallenstein, perhaps 
16,000 people died, more than two-thirds the population.
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6. After the crucial battle of Nördlingen in 1634, the Swedes and their Protestant 
allies retreated across Württemberg with the Imperial forces in pursuit, and 
the resulting movements of armies meant disaster for that section of Germany. 
The city of Stuttgart, with about 8,300 people in 1631, suffered nearly 1,000 
deaths in 1634, and then in 1635 (when the town was filled with filled with 
fugitives from the surrounding countryside) a further 4,300. When an Impe-
rial army left the city in 1638, it left behind about 6,000 wounded or diseased 
soldiers. Adjoining communities were stricken as well: Cannstatt, 1,300 
deaths in 1635; Goppingen, occupied by the Imperialists after Nördlingen, 
600 pestilence deaths in three months in 1634; Gmünd, 30–40 deaths daily in 
1636, and the town could only dispose of bodies in mass graves; Weinsberg, 
over 600 deaths in a total population of 1,400 in 1635; Vaihingen, 1,800 deaths 
in 1635 where only 48 had died in 1631; Tübingen, where the famous univer-
sity’s faculty fled the city in 1635 to escape an army-spread plague; and the 
Ulm region, which may have lost as many as 15,000 in eight months in 1635, 
many from plague.

  One estimate holds that the population of the Duchy of Württemberg 
fell by 57% between 1634 and 1655, and that it did not regain its 1618 num-
bers until after 1710. These figures are very uncertain, and some number of 
the losses may been accounted for by flight or disappearance rather than 
death.

Modern historians believe that the years of the Thirty Years’ War resulted in a 
population loss of 15% or 20% in the German states as a whole. (See the “Signifi-
cance” and “Unresolved Historical Issues” sections.)

SIGNIFICANCE

The Thirty Years’ War stands as the most vivid example of the interconnection 
of warfare and epidemic disease in early modern European history. Other wars of 
the sixteenth, seventeenth, and eighteenth centuries shared many of its 
characteristics and were also accompanied by epidemic disease. But the Thirty 
Years’ War became in both historical writing and popular folk culture the most 
extreme such case.

Earlier historical opinion, especially that which developed in the nineteenth 
century, pictured the war, and its death tolls from disease and violence alike, as a 
catastrophic interruption of the course of German history. The subsequent misfor-
tunes of Germany (e.g., the perceived lack of economic progress compared with 
that of Britain and France or the dominance of a land-holding military class) were 
traced to that disaster. According to this older interpretation, perhaps half of the 
German population perished in the war, and the country could not recover for 
more than a century.

Modern historians now reject such a dramatic view and believe that the total 
population loss of the German states was between 15% and 20%. That still repre-
sents a serious demographic blow, but it was one from which the society may have 
recovered relatively quickly.
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BACKGROUND

Armies in early modern Europe were in many ways ideal diffusers of epidemic 
disease. The states of the period were only gradually moving toward control of 
full-time armies and that control only became generally effective in the eighteenth 
century. Many sixteenth- and seventeenth-century armies were mercenary, 
recruited by states for a campaign and then disbanded. Even when war continued, 
armies often broke up during the winter months, to be reassembled in the spring. 
These armies were therefore poorly paid, often badly disciplined if at all, and 
drawn largely from the most unfortunate classes of society. Many of their com-
manders tried to compensate them by allowing them license to loot, pillage, and 
rape. At times such an army could be an unpaid, itinerant, unwashed, promiscuous 
mob, living in close quarters among themselves and in close proximity to unwill-
ing others. And the army moved from place to place both during campaigns and 
when it disbanded and scattered, carrying its diseases with it.

Many different diseases might flourish in such a body of men, but typhus 
seemed particularly favored. Epidemic typhus is passed from one human to 
another by lice. The louse ingests the microorganism that causes the disease when 
it feeds on the blood of an infected person. The louse then moves to another per-
son, and the microorganism reaches the new victim when the feces of the louse 
enters his circulatory system either through the skin or by inhalation of dust con-
taining dried louse feces. A group of unwashed people, infested by lice, living in 
close contact with one another, therefore form a pool in which typhus infection 
can easily and rapidly spread. Other diseases could run riot as well in a situation 
such as that illustrated by the makeup of Wallenstein’s army in 1632: 55,000 
troops, 50,000 camp followers, 45,000 horses, four tons of human excrement per 
day, and an untold swarm of accompanying rats and flies (Wilson 2009, 
501–502).

As the following sections show, the disruptions of war played havoc with the 
public health responses to epidemic disease that existed in the seventeenth cen-
tury. War therefore not just assembled the masses of poorly fed and unwashed 
people to initiate and sustain an epidemic; it also made any effective response to 
the epidemic much more difficult, and so guaranteed its persistence.

HOW IT WAS UNDERSTOOD AT THE TIME

Seventeenth-century understanding of diseases did not clearly differentiate 
many ailments that would later be considered separate entities. The term 
“pestilence” included many different possibilities. Fevers were often placed on a 
continuum, in which one fever differed from another only in degree.

The diseases that were rife during the Thirty Years’ War were sometimes col-
lectively and indiscriminately called “war plague,” “head disease,” “soldiers’ dis-
ease,” or “Hungarian fever.” Most often those terms described typhus or an 
outbreak that involved typhoid fever and influenza as well as typhus. (The 
identification of the causative microorganism of typhus and the role of lice in its 
transmission was only made in the early twentieth century.)
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Plague was more clearly recognized as a separate ailment. By the seventeenth 
century, if not before, an elaborate public health response to plague had evolved. 
That response was based on the growing conviction that plague was a contagious 
disease, and that conviction was sometimes extended to the “fevers” of wartime as 
well. (See volume 2, chapters 5 and 9.)

RESPONSES

The public health measures deployed against plague were designed to interrupt 
contagion. These included isolation facilities for the sick, quarantines, sanitary 
cordons, the issuance of health passes allowing travelers to proceed, and the 
destruction (often by burning) of the possessions of the sick or the dead. Attempts 
were made to implement such responses, whether against plague or the fevers of 
war.

The circumstances of the war, however, meant that such responses never had a 
chance. Marauding armies would not respect quarantines or sanitary cordons; the 
thousands of people whom the war uprooted overwhelmed any attempt at popula-
tion control. Wherever the war went, the political and social institutions respon-
sible for public health often simply collapsed. The tragedy of the Thirty Years’ 
War’s epidemics, therefore, grew from both the diseases themselves and the war’s 
disruption of human responses to them.

UNRESOLVED HISTORICAL ISSUES

Questions remain about the actual extent of the epidemics in the Thirty Years’ 
War, about the mortality they extracted, and about the long-term effects of that 
mortality on the German states and their people. It is clear, however, that earlier 
accounts claiming 50% or higher mortality were exaggerations. Places where 
populations may have fallen by half or more between 1618 and 1648 lost an 
unknown number not to death but to flight; many population losses were in fact 
transfers from one place to another.

The precise identification of the diseases responsible for the epidemics of the 
time also remains unsettled and will probably never be solved. Typhus, plague, 
and influenza remain the chief suspects.
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Plague in Italian Cities, 1630s

WHERE AND WHEN

Italian cities had suffered periodic plague epidemics since the Second Plague 
Pandemic first reached there in 1347. (See volume 2, chapter 5.) For many of the 
important Italian cities, the last surge of these plague epidemics occurred between 
1629 and 1633. At that point plague had not visited the cities for several generations: 
not since 1531 in Florence and 1577 in Venice, for example. In all, at least 34 
Italian cities experienced plague in 1630, and 21 in 1631.

Plague claimed high mortalities in all the major cities of northern Italy in those 
years, although some places were more seriously hit than others. In Verona, an 
estimated 33,000 people (of a total of 54,000) died in 1630–1631, a frightening 
61% of the population. Of the larger cities in those years, Venice lost 46,000 (of 
140,000), Milan 60,000 (of 130,000), and Florence 9,000 (of 76,000). Surrounding 
rural communities were affected as well, although wide variations apparently 
existed. Plague missed some villages in Tuscany entirely, while exacting mortali-
ties near 50% in others. Over northern Italy as a whole perhaps one million peo-
ple, of a population of about four million, died. Morbidity—the rate of illness—was 
high as well. Although morbidity has been difficult to estimate precisely, the total 
number of those who fell ill with plague may have reached as high as 50% of the 
population.

No one could have predicted that these would be the last plague years for some 
northern Italian cities, but they were. At least in western Europe, the Second 
Plague Pandemic was coming to an end.

SIGNIFICANCE

This set of epidemics in 1630s Italy is one of the best-documented episodes of 
the Second Plague Pandemic, and one that has inspired considerable modern 
historical writing. The epidemics clearly illustrated the changing conceptions of 
plague that had evolved since the pandemic began in the fourteenth century, 
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particularly the growing conviction that plague was a contagious disease (although 
it was still thought to have originated in miasmatic causes). Since the fourteenth 
century, the city-states of northern Italy had developed complex and sophisticated 
government mechanisms specifically in response to the threat of plague, and the 
story of the epidemics of the 1630s clearly demonstrates the measures that city 
governments took in the face of a disastrous disease.

Those measures possibly contributed to bringing the Second Plague Pandemic 
to an end. For most of the cities of northern Italy, the long period of plague years 
ended in the 1630s. The last plague year for Bologna and Mantua was 1630; for 
Padua, Pistoia, and Venice, 1631; for Parma, Pisa, and Turin, 1632; for Florence, 
1633; and for Milan, 1637. The anti-contagion policies illustrated in the 1630s, 
therefore, may be part of the answer to the large historical problem of why the 
Second Plague Pandemic disappeared from the West when it did.

The measures undertaken by the Italian cities in the 1630s also served as an 
early model for comprehensive public health regulations, and in so doing raised 
questions that persist into the twenty-first century: How far may the needs of a 
community’s public health encroach on individual freedoms and traditional social 
customs?

BACKGROUND

The Second Plague Pandemic, which reached Europe in 1347, persisted into the 
eighteenth century. After the great Black Death epidemic of 1347–1350, Europe 
suffered several centuries of repeated plague visitations, aftershocks that came (at 
first) every 10 or 15 years, then at gradually lengthening intervals. For the cities of 
northern Italy, for example, serious plague epidemics occurred in 1360–1363, 
1373–1374, 1382–1383, 1400, 1456–1457, 1478, 1484–1486, 1522–1529, and 1575–
1577, before the 1630s epidemics began. Plague had, in some sense, become 
endemic in Europe; some plague was reported somewhere in Europe every year 
between 1356 and 1670. In the years between the Black Death of 1348 and the 
1630s epidemics, plague was found in Italy about two years (on average) out of 
every three. But an unusually long interval separated the epidemics of the 1570s 
from those of the 1630s, and so without previous exposure the Italian population 
may have been especially vulnerable.

The cities of northern Italy—Venice, Genoa, Milan, Florence, Bologna, and 
others—had long been the major urban concentration of Europe. As they had been 
in the fourteenth century, they could still be regarded in the seventeenth century 
as city-states, each controlling the territories that surrounded them. (Their forms 
of government differed, for some were ruled by hereditary princes while others 
were republics.) Repeated experience with plague epidemics had led them to adopt 
pioneering public health systems, with standing boards of health charged with 
directing the city-state’s response to epidemics. Venice made such a board perma-
nent in 1486, Florence in 1527, and Milan in 1534. These boards were more admin-
istrative than medical in their compositions and functions. While physicians 
would serve on some of them, they were dominated by men of political standing 



 Plague in Italian Cities, 1630s 75

and prestige, for they needed to overawe their populations into obedience of often-
unpopular measures (see the “Responses” section).

Although the boards of health had evolved a set of beliefs about where plague 
came from—it was a contagious disease that was carried from somewhere else—
they had no accepted notion of what the mechanism of contagion was.

HOW IT WAS UNDERSTOOD AT THE TIME

By the early seventeenth century, a widespread consensus had been reached 
among Italian physicians and public authorities that plague was above all a 
contagious disease, which spread from one person to another, and which was 
carried from one place to another by the movements of people. Plague originated 
in environmental miasmas, sometimes pictured as “venomous atoms” given off 
from some source of infection, including those already sick. The task of the public 
authority was to limit the disease’s spread from one person to another. While it 
would be generally agreed that ultimately God caused all natural phenomena, the 
immediate hand of the Almighty received less attention in seventeenth-century 
plague thinking than it had in the fourteenth century.

This belief in contagion dictated the measures that city governments undertook 
in response to threatened (and actual) plague epidemics, above all the imposition 
of quarantines to prevent the disease from reaching their territories, and the isola-
tion of plague victims to prevent its spread to others. But since ultimately plague 
began with fatal miasmas, those had to be guarded against as well, and church 
authorities still insisted on the importance of religious responses. On a popular 
level, many resisted the theory of contagion, perhaps because it led to great hard-
ship for them, and perhaps because they did not see how contagion worked.

No clear notion of the mechanism of contagion existed. If plague originated 
with the effusions from some infected source, what was that source? Numerous 
possibilities were considered, including the already-sick and their possessions, 
domestic animals (believed by some to be carriers of plague), and any other pos-
sible corruption of the air, including garbage. The fact that plague was most com-
mon in summer months (when smelly corruptions were more obvious) seemed to 
confirm that point. Experience also connected greater risk of plague with contact 
with textiles, especially wool.

A variety of different ailments may have been lumped together as plague, for 
plague’s main sign was the bubo, or ulcerated swelling in the groin, armpit, or 
neck; undoubtedly some other diseases that included swellings or rashes might 
have been called plague. (See also volume 2, chapter 5, especially “Unresolved 
Historical Issues” section.)

RESPONSES

When a city-state government learned that plague had broken out in another 
city or region, it declared a quarantine on people and goods coming from that 
place. (It would learn about such an outbreak from its own ambassadors, from the 
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infected place itself, or from a report from a third city.) Quarantines had differing 
degrees of severity. In some cases, the quarantine simply forbade the entry of 
people or goods from the infected place into the city proclaiming the quarantine. 
In others, the travelers and their goods would be isolated in a location (perhaps an 
island if it were available) within the territory of the city-state imposing the 
quarantine, perhaps for a period of 40 days.

A city determined to keep plague out could also impose a cordon sanitaire 
(sanitary cordon) around its borders. Entrance to the city-state would depend on a 
traveler’s possession of a health pass from an authority certifying freedom from 
disease; border police turned those without such a pass away. City authorities 
therefore especially suspected a wide variety of transients: shepherds, day labor-
ers, peddlers, vagrants, beggars, and soldiers (and army deserters). Such groups 
received extra (and unwelcome) attention from city-state authorities in plague 
years.

By such measures, city-state governments hoped to keep plague from reach-
ing their territory. Once plague broke out within that territory, the health boards 
attempted to isolate its victims from others. Authorities ordered the sick into a 
pesthouse (perhaps a permanent installation, perhaps a building comman-
deered for the epidemic) and held them there for a specified time (again, per-
haps 40 days). Pesthouses would house the sick, those recuperating from 
illness, and even those suspected of illness. The families of those bundled off 
to a pesthouse would be confined in their houses, whose doors and first-floor 
windows would be sealed; they would be supplied with food, perhaps through 
open windows on upper floors. Suspect possessions of the sick, especially 
clothes and bedding, would be seized and burnt. Contagion from the dead vic-
tims of plague was also greatly feared, and so health boards provided for the 
rapid, unceremonious disposal of corpses, avoiding the established cemetery 
grounds.

These responses to a plague epidemic meant considerable expense for a city-
state government. Border guards, house inspectors, physicians and surgeons, and 
gravediggers had to be paid; supplies for isolated families had to be bought; and 
property for a pesthouse had to be acquired. And because the health boards also 
had to act against the underlying miasmas that were thought to exist, still other 
expenses arose. Thus, in 1630, the Florentine health board recommended that “all 
cities of the Grand Duchy [of Tuscany] keep their streets as clean as possible” 
(Cipolla 1981, 52).

The sweeping measures against plague that city-state health boards had evolved 
by the seventeenth century gave rise to many and serious grievances among their 
people. Quarantines obviously could devastate trade between cities, and isolation 
of victims and their families could likewise suspend business within the city. Arti-
sans, many of whom worked in home shops, could lose their business, and perhaps 
also their materials when they were seized and burned. Textile materials were 
particularly subject to seizure, for they were feared as likely producers of venom-
ous particles; for example, the physicians of Pistoia urged the prohibition of silk-
worms and an end of silk production there. The seizure of private property by 
health authorities was therefore widely resented.
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The people of the cities feared 
pesthouses and regarded isolation 
in them as equivalent to a death 
sentence. The isolation routine 
disrupted family life. The rapid 
disposal of the bodies of plague 
victims deeply offended tradi-
tional funeral customs, interfered 
with mourning routines, and per-
haps denied victims burial in con-
secrated ground. In many ways, 
then, the actions of health boards 
seemed both to interfere with 
individual behavior and to men-
ace long-standing and important 
social customs.

And by the seventeenth cen-
tury, the decrees of health boards 
also came into conflict with reli-
gious authorities. Fearing conta-
gion, health authorities banned 
religious processions and assem-
blies, moves that angered church 
leaders and many other people for 
whom a prayer service and pro-
cession asking for the intercession 
of a saint were important defenses 
against the epidemic. Monastic or 
other church property would be 
claimed for a pesthouse; church-
men, accustomed to traveling 
freely, found their paths blocked 
by quarantines and sanitary 
cordons.

Both increased taxation and brutal police power accompanied these assertions 
of state power in the name of public health. Both led to complaints; resistance to 
public health measures would call down a very heavy state response, which (in 
Florence, for example) routinely included inflicting torture on suspects.

Popular grievances against health boards and their measures occasionally 
expressed themselves violently. In Milan in 1630 a crowd cursed and threw stones 
at two members of the health board as they moved through a busy street; in Florence 
in 1633 hundreds of women had angry confrontations with barber-surgeons that led 
to the official (if temporary) closure of pesthouses. In the village of Monte Lupo, in 
Florentine territory, a 1630 religious procession took place in defiance of health 
board rules, and in the ensuing uproar the village stockade was destroyed. Probably 
more common, however, was quiet resistance to the rules and unofficial easing of 

Illustration from a seventeenth-century  
manuscript, depicting a “plague doctor.” The 
distinctive attire is intended as protection against 
contagion through airborne exposure and 
physical contact. Typically, such gowns were 
made from heavy fabric or leather and were 
usually waxed. The beak contained pungent 
substances such as herbs or perfumes, thought at 
the time to purify the air and helpful in relieving 
the stench. The person also carried a pointer or 
rod to keep patients at a distance. (Wellcome 
Collection)
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them, often through corruption. Surgeons and inspectors could be bribed to turn 
their backs on suspected plague cases or to desist in the seizure and destruction of 
property; and grave diggers could be bribed to bury victims in church cemeteries. 
The same officials would extort favors from those in their power, in effect 
compelling payment of a bribe. In those ways, the traditional community and the 
aggressive health bureaucracy reached some mutual accommodation.

Physicians and surgeons had a number of techniques that at least tried to combat 
the disease, although most were in fact of little use. By the seventeenth century, a 
plague-fighting costume for physicians and surgeons had been developed, an 
ominous robe with the head encased in a sort of beak. The beak contained 
perfumes to ward off the plague’s venom. The physicians could prescribe a variety 
of remedies of which some were herbal mixtures and some were chemical in 
character. The chemically prepared substances, especially arsenic compounds, 
represented a more modern approach that began to be used in the sixteenth 
century. Such substances would be placed on the spots of infection, especially on 
the buboes that identified plague. Physicians also engaged in the long-standing 
attempt to correct humoral imbalances, through bleeding and purging the bowels. 
Some healers recommended lancing the buboes to expel the poison from the body.

UNRESOLVED HISTORICAL ISSUES

These epidemics undoubtedly crippled the Italian city-states, and to some 
extent (this is a subject of debate) contributed to the economic decline that eroded 

A late twentieth-century version of a costume to ward off possible disease, scene from 
E.T. the Extra-Terrestrial (1982), directed by Steven Spielberg. When compared to the 
seventeenth-century garb, it illustrates that little has changed. (Collection Christophel/
Alamy)
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their long-dominant position in European society. Their dominance had been 
shaken by a series of causes in the early sixteenth century (including their plague 
epidemics in the 1520s), but the position of Milan, Florence, Venice, and their 
sister cities as centers of trade, manufacture, and finance had revived after 1550. 
Then in the early seventeenth century, long-term problems again built up; Italian 
manufacturers had trouble meeting the increased competition from France, 
England, and the Netherlands for international markets, while troubles beset 
traditional Italian customers in Germany (see volume 2, chapter 8). In that 
situation, writes Carlo Cipolla, “a drastic and rapid fall in population like that 
caused by the plague of 1630 had the effect of raising wages and putting Italian 
exports in an even more difficult position” (1994, 248–249). By the end of the 
seventeenth century, Italy had ceased to be an important manufacturing center.

These 1630s plague epidemics were among the last suffered by northern Italian 
cities, although plague lingered in southern Italy into the eighteenth century. The 
disappearance of plague from such densely settled targets as Florence and Venice 
is an important part of a historical puzzle: Why did the Second Plague Pandemic 
disappear? While the policies of quarantine and isolation certainly generated con-
troversy in their time, some modern historians have credited them with a role in 
the larger question of the pandemic’s disappearance. Others disagree, noting that 
while the isolation and confinement of people may have prevented plague from 
spreading from one place to another, the same policies may have increased local 
mortalities by confining the still-healthy in areas infected by plague-bearing 
rodents and fleas. See volume 2, chapter 5 for a more complete discussion of the 
issue.
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Epidemics in China, 1635–1644

WHEN AND WHERE

In the period between about 1635 and 1644, a series of natural and human 
disasters struck China, including famines, floods, civil unrest and rebellion, and 
(especially in the years from 1640) devastating epidemic diseases. Those epidemics 
affected most of the country; of the densely settled areas only the provinces of 
Guangdong in the south and Sichuan in the southwest were spared.

Epidemics had apparently become more serious in the 1630s, in the wake of 
severely cold weather, prolonged droughts, and famine. The regions then affected 
ranged from Shanxi (southwest of Beijing) to the Mongolian border regions. By 
1639 diseases reached the Yangzi valley. The cascade of epidemics peaked in 
1641, when (according to one modern authority) the local gazetteers of 103 differ-
ent locales reported epidemics, a great majority of them called “big” epidemics. 
The entire eastern half of the Ming Empire was stricken, and whole villages were 
“completely exterminated” (Brook 2010, 251).

We can only guess at the total mortality in these epidemics. It is likely that 
between 20% and 40% of the population died in many places in 1641. In Cheki-
ang, 80–90% of the households were reported affected by disease; other state-
ments of about 80–90% mortality may refer to mortality of those who fell ill, not 
of the entire population. Contemporary Chinese sources used such terms as 
“countless deaths” or “deaths beyond reckoning” (Elvin 1973, 311).

The identity of the diseases involved in these deadly episodes also remains 
uncertain. It is likely that several different epidemic diseases worked in tandem in 
those years; the fact that epidemics raged throughout all seasons of the year makes 
such combinations seem more likely, for many possible single diseases (such as 
malaria and bubonic plague) are largely seasonal. From contemporary descrip-
tions, bubonic plague does seem to have been present, perhaps as early as the 
1630s. The social conditions of China in the 1640s made typhus, typhoid fever, 
malaria, and dysentery all likely participants in the disasters of the decade. The 
descriptions of one disease (“sheep’s wool fever”) suggest a fungus ailment, or 
perhaps anthrax. Smallpox was endemic as well (Dunstan 1975, 19–28).
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A few reports from specific places may illustrate the gravity of the epidemics. 
In Wuxian in 1641, what was likely an epidemic of dysentery killed perhaps 70% 
of its victims; “tens of thousands” of bodies were collected daily, in the worst epi-
demic since the twelfth century (Leung 1987, 142). In Nanjing in the same year, 
the same phrase—“tens of thousands”—described the toll. In Wuxian in 1644, 
entire families died, and the people begged the gods for mercy. And in Shanxi 
province in 1644, plague struck, resulting in 80–90% mortalities. The descrip-
tions of that episode suggest that both bubonic and pneumonic forms of plague 
had appeared; those descriptions mention the characteristic buboes in the armpits, 
coughing up blood, and rapid death of pneumonic plague. (The descriptions of 
buboes are not found in accounts from the earlier 1640s.)

SIGNIFICANCE

The effects of these epidemics were certainly very great, but those effects 
should be seen in the context of a panoply of disasters that struck Ming China in 
what has been called the “Chongzhen Slough,” a period of drought (punctuated by 
floods), frigid temperatures, locust infestations, crop failures and resulting famine, 
in which reports circulated of desperate people eating dirt and digging up corpses 
for food. The ravages of epidemic disease certainly contributed to the weakening 
and eventual collapse of the Ming dynasty that led to the assumption to power by 
the Manchu-based Ch’ing dynasty in 1644, but to what degree? Did high mortality 
ease the pressure of population on the land, and thus open the way for dramatic 
social and economic change? (See the “Unresolved Historical Issues” section.)

BACKGROUND

China, with its large and densely settled population, had a long history of 
serious epidemics. Crowd diseases flourished there; Chinese sources from as early 
as the thirteenth century describe what was probably typhus. Chinese chronicles 
often grouped epidemics with other natural catastrophes, such as famines and 
floods. Before the 1640s, another very serious epidemic period had occurred in 
1586–1587.

China also had a long and active medical tradition that responded to epidemics. 
Chinese medicine placed particular emphasis on pharmaceutical remedies. In the 
period of the Ming dynasty (between the fourteenth and seventeenth centuries), 
the state provided for medical bureaus throughout the country, although by the 
time of the epidemics of the 1640s those offices had become ineffective (as will be 
seen later). But the imperial government regarded epidemics as crises. It took vig-
orous direct action in its capital, Beijing (see the “Responses” section), and 
expected local officials elsewhere to distribute medicines and money. In the 1587 
epidemic in Beijing, the state distributed medicines to 100,000 people.

The social and economic situation of China in the 1640s contributed to the 
severity of the epidemics in the decade. The overall population of the country had 
risen steadily from the late fourteenth century to the late sixteenth, and while it had 
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then begun falling, cities in the 1640s were still overcrowded. The streets overflowed 
with excrement and other filth, flies abounded, and flooding was frequent. The 
dense, unwashed crowds made typhus infections likely; the flies could spread 
typhoid fever, and mosquitoes (breeding in the flooded streets) spread malaria.

Dietary deficiencies were common, and malnourished people were more likely 
to succumb to some epidemics.

HOW IT WAS UNDERSTOOD AT THE TIME

Chinese medical traditions emphasized the role of the environment as the 
general underlying cause of disease, and the disorders in the internal balance of 
the body as the immediate manifestation of it. Disease, perhaps generated by an 
environmental miasma, invaded the body from without. The result, perhaps made 
more likely by prior weaknesses of an individual, was a systemic breakdown of 
internal balances, analogous to but different from the humoral theory of Western 
medicine. Those balances might be expressed in terms of “twelve pulses” or of 
“five phases”; another, more general, set of balances existed between the 
underlying principles of “yin” and “yang” (Elvin 1973, 189–191). Diseases, then, 
were often seen along a continuum, one of greater or lesser imbalance, rather than 
as a number of separate ailments.

In the 1640s an important medical thinker, Wu Yu-hsing, found explanations that 
depended on an individual’s weakness being inadequate in a time of widespread or 
even universal sickness. He therefore emphasized the role of general environmental 
forces, especially heat and cold, in the generation of what he regarded as a more 
specific, separate disease (Dunstan 1975, 38–43; Elvin 1973, 190).

These Chinese medical understandings of epidemics overlapped with the 
persistent belief in the role of “unpacified spirits” that caused disease. By the late 
Ming period belief in such demons had revived, and the society also strongly 
stressed the relation between morality (of the individual, but especially of the soci-
ety as a whole) and the spread of epidemics.

RESPONSES

State machinery to deal with epidemics included providing medicines to the 
population, staffing medical bureaus, distributing money to the poor, and arrang-
ing burials (including providing coffins). By the 1630s, in the chaos of the time, the 
state bureaucracy was largely ineffective.

It may be, however, that the magnitude of the epidemics simply overwhelmed 
what any government could have done, whether its bureaucracy was efficient or 
not. A revealing account (Leung 1987, 142) suggests that even though the imperial 
government heavily subsidized the Academy of Medicine of Beijing, its expenses 
for collecting dead bodies and for their burial exceeded that sum by 20 times. 
Official response may have been practically limited to the disposal of the dead.

Medical responses concentrated on the prescription of remedies whose goal was 
restoring the proper balances in the body’s system. Wu Yu-hsing’s prescriptions 
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enjoyed some success in the 1640s, which gave his more general ideas of the cause 
of epidemics some influence. In general, if people recovered from an epidemic, 
they would credit the medicines they had taken. The frequent failure of medicines 
inspired a general fatalism, however.

For a variety of reasons, Chinese ideas about disease had little concept of con-
tagion, and so the anti-contagion responses common in Western places in the sev-
enteenth century were not pursued. The dominance of theories of environmental 
cause discouraged belief in contagion, and the moral ethos of the community 
placed great value on care of its sick members; quarantine might be seen as aban-
doning them. An exception to the general neglect of the concept of contagion did 
exist, however: to some uncertain extent Chinese medicine had adopted the prac-
tice of variolation—inoculation—to prevent a full-blown smallpox infection. The 
adjoining Mongols, however, had not adopted the practice and clearly feared the 
contagion of smallpox, which (despite the efforts of variolators) was endemic in 
crowded China and not in more thinly settled Mongol lands. Mongol armies that 
attacked China in the 1630s deliberately placed in the lead detachments of soldiers 
who already had contracted smallpox.

In addition to medical responses, the Chinese—both officials and the public—
appealed to the supernatural in their confrontation with epidemics. Rituals were 
performed, propitiatory dramas were staged, and prisoners were released in a ges-
ture of clemency in the hope that the gods would similarly show mercy. In 1643 
the emperor “issued an edict commanding all his subjects, from the highest offi-
cial to the lowest day laborer, to purge the evil thoughts lurking in his heart so that 
Heaven might be persuaded to end the punishment of drought and bring back the 
rain” (Brook 2010, 250). It was widely believed that the epidemic resulted from 
the failure of the society’s moral foundations, and perhaps charity would inspire a 
moral renewal.

UNRESOLVED HISTORICAL ISSUES

The 1640s were certainly a time of great crisis in China. The Ming dynasty 
collapsed, to be succeeded by the Manchu-based Ch’ing, in 1644. A series of 
rebellions and peasant unrests had occurred prior to that collapse, as well as 
famines, crop failures, and the epidemics discussed here. Questions remain about 
the relative place of each of those calamities in the cause of the political changes. 
Mark Elvin (1973) has argued that the 1640s epidemics led to a shortage of military 
manpower that weakened the dynasty’s ability to defend itself.

Other questions have been raised about the role of the epidemics in demographic 
change, and (in turn) about the extent and permanence of that demographic 
change. Lack of evidence makes a convincing quantitative argument difficult. 
Elvin believes that, as a result of the epidemics in the 1640s, population pressure 
on the land eased significantly, while the area of cultivation continued to expand. 
The result was a burst of food production that laid the foundation for a long-term 
dramatic increase in the Chinese population, one that condemned the country to a 
perpetual cycle of low individual incomes. But Elvin’s argument remains highly 
speculative.
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China’s difficulties have been seen (by Geoffrey Parker) as part of a worldwide 
“Global Crisis” in the seventeenth century, a crisis in which climate change played 
a decisive role. This sweeping argument may also be applied to this volume’s 
chapters 8 and 9.

Remaining unsettled is the identity of the diseases that struck China in the 
1630s and 1640s.
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Plague in London, 1665

WHEN AND WHERE

Between April 1665 and January 1666, London suffered a major epidemic of 
bubonic plague. While the total toll of the epidemic cannot be known precisely, 
modern estimates place the number of deaths at about 75,000, and perhaps as 
many as 100,000. (About 56,000 plague burials were officially recorded, but many 
plague deaths almost certainly went unrecorded.) The population of the city, 
including its suburbs, was then about 460,000.

An outbreak of plague in the Netherlands in 1663 alarmed the English 
government, which decreed a quarantine on traffic from the United Provinces. 
Comets in the skies in December 1664 and March 1665 frightened the population, 
and astrologers forecast a coming plague (see the “Background” section to 
understand that such a prediction was neither unusual nor risky). By April 1665, a 
few plague deaths were reported in the parish of St. Giles-in-the-Fields, which 
adjoined London to the west; the central government’s Privy Council (a body of 
royal advisers) began ordering that households containing plague cases be shut up 
and their inhabitants forbidden to leave. In May, although the number of reported 
plague cases remained low and continued to be centered in the St. Giles-in-the-
Fields district, popular fears mounted and some Londoners began fleeing the city. 
By June, the government was attempting to control movements of people and 
goods to and from the affected parish, while more Londoners left the city. In the 
second and third weeks of June, the number of reported plague deaths began to 
rise, and the epidemic began to have a noticeable effect on London life. The Inns 
of Court (the centers of the English legal profession) were deserted, as was the 
College of Physicians. In a telling illustration of plague’s disruption of routine, the 
delivery of prisoners to jail in London stopped in June, not to resume until 1666.

In July, the epidemic’s death toll began rising dramatically, reaching over 1,000 
per week in the third week. While St. Giles-in-the-Fields remained the epicenter 
of plague, the infection now spread significantly to other parishes, especially oth-
ers in the poor suburban fringes of the City of London proper. Deaths in 
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St. Martin’s-in-the-Fields (adjoining the royal palace at Whitehall) alarmed the 
court, which on July 9 moved to the palace at Hampton Court, a few miles west of 
London. On July 6, the government proclaimed that days of prayer and fasting 
would be observed on July 12 and at stated intervals thereafter until the plague 
abated. Churches throughout the country began collections for the relief of 
London.

August and September saw the epidemic peak. Recorded deaths from plague 
exceeded 6,000 in the third week of August and remained at that level through the 
third week of September. Other poor fringe parishes, such as Cripplegate to the 
north (in August) and Stepney to the east (in September), now felt the full force of 
the disease. King Charles II and his court left the London area altogether, moving 
to Salisbury on August 1 and later to Oxford. Most of the governing Privy Coun-
cil was no longer resident in the capital.

In October the epidemic was clearly on the wane. Although plague mortalities 
remained high, reported plague deaths fell from over 4,000 in the second week of 
the month to less than 2,000 in the third week. By the third week of November the 
toll was less than 1,000, and it continued to decline as winter came on. By the end 
of the year, London life was beginning to return to normal. London was to have no 
further plague epidemic, but some cases of the disease continued to be reported 
there until 1679.

The epidemic struck London very unevenly. Generally, the worst-affected areas 
were the poor parishes in the suburban fringes of London, beginning in the west, 
then spreading to the north, east, and across the Thames to the south. The City of 
London, especially the well-off areas in its center, suffered less, but some plague 
could be found everywhere in metropolitan London in 1665.

While London’s experience was dramatic, bubonic plague also ravaged other 
English cities and towns in 1665 and 1666. Especially serious epidemics struck 
East Anglia, to the northeast of London. In Norwich over 2,200 people succumbed 
to plague between October 1665 and October 1666, a loss proportional to Lon-
don’s; in Colchester plague carried off the frightening number of about 5,000 (per-
haps half the total population) between August 1665 and the end of 1666; and in 
Cambridge, the university dispersed for nearly two years from the summer of 
1665 until the summer of 1667.

SIGNIFICANCE

While the plague epidemic that struck London in 1665 inflicted very heavy 
mortality on the city, its significance derives more from its subsequent position in 
literary culture. In the words of the modern historian Paul Slack, the epidemic has 
become “part of the common currency of historical knowledge,” certainly in 
Great Britain, and perhaps more widely (Slack 1985, 144). Two classics of English 
letters have contributed to that reputation: Samuel Pepys’s Diary, which provides 
eyewitness testimony about the epidemic, and Daniel Defoe’s A Journal of the 
Plague Year, published in 1722. The latter is a work of historical fiction, not an 
eyewitness account. While Defoe drew on some contemporary records, the read-
ers of his A Journal of the Plague Year should remember that it is not a history of 
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the event. Many subsequent literary allusions to the Great Plague of 1665 exist, as 
well as another classic fictional account, William Harrison Ainsworth’s Old Saint 
Paul’s, published in 1841. Also contributing to the 1665 epidemic’s position in col-
lective memory was the near-coincidence of the epidemic with the Great Fire of 
London in 1666; the great city suffered two hammer blows within a few months.

The 1665 plague in London was certainly an important event in its own right, 
but of London’s sixteenth- and seventeenth-century plagues, it did not in fact 
inflict the highest mortality rate. Epidemics in 1563, 1603, and perhaps 1625 all 
killed a greater proportion of Londoners than did that of 1665, although the total 
death toll in 1665 was higher. That said, the 1665 epidemic had numerous short-
run effects on social, political, and economic life. For a time, trade throughout 
England was disrupted, both by quarantines and by the reduced production of 
goods because of workshop closures. London was a major center of manufactured 
items for the country and was also the entrepôt through which both domestic and 
international trade moved. The coincidence of a major epidemic in 1665, a disas-
trous fire in 1666, and a war with the United Provinces of the Netherlands between 
1665 and 1667 strained the English government’s finances.

The 1665 epidemic resulted in an important shift in public health policy by the 
English government. At the time that the epidemic struck, the government was 
still following guidelines laid down in 1578 for its response to plague. The 1665 
experience catalyzed a new set of regulations (see the “Responses” section). It also 
contributed to an evolution in conceptions about the disease’s nature and cause 
(see the “How It Was Understood at the Time” section).

An engraving of a London street scene during the 1665 plague. The town crier calls, 
“Bring out your dead,” while corpses are placed on a horse-drawn cart. The accompa-
nying fire was thought to dispel plague “vapors.” (Wellcome Library)



90 Epidemics and Pandemics

Although some cases of plague continued into the 1670s in the British Isles, the 
events of 1665 (and 1666 in some other English towns) represented the last plague 
epidemic there. It was therefore one of the final western European events of the 
Second Plague Pandemic, and so its history enters into the complex issue of why 
that pandemic died out.

BACKGROUND

Between the beginning of the Second Plague Pandemic (which reached England 
in 1348) and the London epidemic of 1665, bubonic plague had a nearly continuous 
history both in the British Isles in general and in London. Serious plague epidemics 
continued into the sixteenth and seventeenth centuries, although at gradually 
lengthening intervals. Slack has documented 17 periods of national “crisis 
mortality” between 1500 and 1670, and has argued that plague was almost always 
present somewhere in England in that period (although, perhaps significantly for 
the impact of the 1665 epidemic, not between 1654 and 1664). While plague was 
therefore a major cause of death, and an even more important source of terror for 
the population, its epidemic intervals had widened enough that the long-term 
growth of the English population was no longer regulated by it.

London’s place in the history of these recurring plague epidemics varied. On 
some occasions (e.g., 1592–1593), the city bore a disproportionately heavy share of 
the country’s plague deaths. That was decidedly true in 1665. In other years, other 
cities and regions suffered more than London did. Before the 1665 epidemic, the 
London plague visitations of 1563 and 1603 had each, in their times, been called 
the Great Plague, a term that would be appropriated for 1665. And indeed, about 
20% of the 1563 London population died of plague, compared with about 18% in 
1603 and about 12% in 1665. (The percentages reflect the official plague death 
count, which in each case was probably an underestimate.)

Certainly by the sixteenth century, far larger than any other city in the king-
dom, London had a reputation as an unhealthy and dirty place. By the end of the 
century, the word wen (an unsightly and congested city) was being applied to it. 
As London relied increasingly on “sea coal” (coal brought by sea from Newcastle) 
for fuel, its air became choked with smoke and its surfaces coated with soot. (That 
fact in itself did not worry those who feared plague, for it was widely believed that 
fires and smoke might prevent the disease.) London was also remarkably con-
gested, and in the seventeenth century the area of dense settlement expanded 
beyond the walls of the city to take in suburbs. That circumstance was reflected in 
the 1665 epidemic. The earlier Great Plagues, such as 1563 and 1603, had begun in 
the eastern part of the city along the river and its docks, and then moved west. By 
1665 some of the most densely settled areas of London were now suburban: South-
wark, Stepney, Clerkenwell, Westminster—these were all outside the old walls. In 
those areas crowded tenements housed masses of poor people, and there were also 
markets and granaries, where rats gathered and where commerce and goods 
moved from many places. The London fringe areas had become ideal nurseries for 
bubonic plague. In 1665 (see the “When and Where” section), the epidemic spread 
into the old city from outside the walls.
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But the high plague mortalities in 1665–1666 in Norwich, Colchester, and other 
places suggest that the environment of London, while favorable to plague, was 
evidently not uniquely so.

HOW IT WAS UNDERSTOOD AT THE TIME

By the mid-seventeenth century, the Second Plague Pandemic had affected the 
West for about 300 years, and understanding of the disease had undergone some 
changes since its first appearance. Natural explanations had, by then, gained favor 
over supernatural and religious ones, but the natural and supernatural still 
coexisted in the thinking of most of those affected by bubonic plague. That tension 
had long characterized English thought, which understood the disease as a 
manifestation of divine providence and power, as a product of an environmental 
miasma, and as an infectious contagion that moved from one person to another. 
Seventeenth-century English policies reflected beliefs in all three of those 
explanations (see the “Responses” section).

Part of those natural environmental arguments now also related plague to social 
conditions, attributing the disease to the filth of poor, dirty, and crowded living 
conditions. Those who lived in those conditions were therefore thought to be at 
greater risk (as were those who cared for plague victims). The circumstances of 
the London epidemic of 1665 confirmed and strengthened those beliefs (see the 
“When and Where” and “Background” sections).

Many still emphasized the power of Providence in addition to, or instead of, 
natural and social factors. Prayers were regularly (and fervently) offered, and a 
variety of omens and charms were consulted. Astrologers claimed to have forecast 
the 1665 epidemic’s appearance (as well as the 1666 fire), and Londoners con-
sulted them.

Orthodox medicine had, by the seventeenth century, agreed on many of the 
symptoms that it interpreted as evidence of bubonic plague. Above all, the telltale 
symptoms were first the buboes, the ugly dark swellings in the groin, armpit, 
neck, or other glandular sites, and second the petechiae, the black spots elsewhere 
on the body. The course of the disease from first infection to crisis and (likely) 
death was also symptomatic. The buboes and the petechiae stemmed from, and 
illustrated, an imbalance of the body’s humours. While many physicians admitted 
their relative powerlessness in the face of plague, they tried a wide range of medi-
cal responses (see the “Responses” section), and by the seventeenth century some 
tensions existed between traditional Galenic responses and those of the newer 
Paracelsian medical beliefs.

RESPONSES

The English government’s responses to seventeenth-century plague epidemics 
shared some common features with those that had been developed in Italian city-
states, but the English state on the whole was less active and intervened less in its 
society than did the Italian cities. At the time of the 1665 London epidemic, the 
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guiding government document was still a set of orders laid down by the Privy 
Council in 1578 and subsequently embodied in statute law in 1604. The orders 
placed the greatest emphasis on avoiding contagion by requiring—at least in 
theory—the isolation of households where plague was found. The inhabitants of 
such houses were to be shut up within them for six weeks. Responsibility for 
enforcing this policy was laid on justices of the peace, the particular English local 
officials who combined administrative and judicial functions. Local governments—
parishes in particular—bore the costs of anti-plague measures by imposing local 
taxes. Local authorities, therefore, both isolated households in their dwellings for 
six weeks and raised local taxes to supply them with food. The central government 
laid down policy and left its implementation to localities. The local, unpaid 
officials on whom the system relied would be beholden to their constituents, 
fearful of or angry at them, perhaps amenable to bribery, or—because they lived 
among them—dead or dying themselves.

In contrast to the Italian city-states, the 1578 English government’s orders made 
little effort to provide pesthouses within which the sick could be segregated, and 
they did not provide for boards of health that had long been standard in Italy. The 
central government could and did proclaim quarantines in times of epidemic, but 
left local authorities to collect information on morbidity and mortality, burn the 
clothing and bedding of the plague-stricken, and attempt to control burials to 
minimize contagion. (London authorities, for example, had begun publishing 
statistics of mortality in the sixteenth century, and these evolved, by the early 
seventeenth, into the weekly London “Bills of Mortality,” a source of great inter-
est to historians.) For a wide variety of local reasons, significant gaps often existed 
between the intentions of the 1578 orders and their actual implementation.

When plague broke out in the Netherlands in 1663, the Privy Council imposed 
a quarantine (at first 30 days, then 40) on traffic from the Low Countries. Plague 
reached London regardless (see the “When and Where” section), and by March 
1665 the relevance of quarantine declined in any case, owing to the war declared 
that month between England and the United Provinces, a war that largely canceled 
trade between the two countries.

The major initial official response was to isolate households. Inhabitants of 
plague-infected buildings were shut in, while a vivid red cross was placed on the 
door, together with a sign that read “Lord Have Mercy on Us.” These sequestra-
tions faced some real, and more potential, resistance. As early as April 1665, some 
householders in St. Giles-in-the-Fields removed the red cross and sign from the 
door of one of their neighbors, allowing those within to escape. Official responses 
did not, therefore, always meet with popular support. The Privy Council soon 
authorized harsh punishments for those who violated rules, especially those who 
resisted isolation; throughout the epidemic authorities feared the linkage of plague 
and social disorder. And by August 1665, the death toll, the number of households 
that had to be isolated, and the shortage of available bodies to enforce the rules 
meant that the isolation policy was gradually (but perhaps inevitably) abandoned 
in parts of London.

The Privy Council also urged a wide variety of measures intended to clean  
the environment and remove the contingencies that furthered contagion. Stray 
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animals—especially dogs, but also pigs—were feared as sources of contagion, 
and so their destruction (or at least confinement) was ordered. (Since the rat-flea 
connections of bubonic plague’s epidemiology were advanced in the late nine-
teenth century, historians have been especially critical of those moves, which 
seemingly allowed rats to proliferate.) Local authorities were urged to remove 
heaps of rubbish from the streets and to clear obstructions from ditches so that 
water could rinse them. On the other hand, fires and smoke were thought to be 
deterrents of plague and so positively beneficial. The same authorities that fumi-
gated houses and removed rubbish also lit fires in the streets, ordered the dis-
charge of guns, and encouraged the use of smoking tobacco.

Funeral processions and customs particularly worried authorities combating 
plague. The corpses themselves would be a source of contagion; the crowds that 
gathered to follow the deceased to the grave might be another. Efforts were made 
to limit attendance at funeral processions, but such measures flew in the face of 
deeply held social customs and proved difficult to enforce. The rising death toll in 
the epidemic badly strained the supply of coffins and the available burial grounds, 
and so mass graves of bodies wrapped only in shrouds replaced more traditional 
burials. As was true in contemporary Italy, regulation of burials became a particu-
lar point of dispute between official policy and popular culture.

Authorities also regulated some commerce and trades, especially those that 
involved materials thought to give rise to dangerous miasmas. Those who dealt in 
fish, meat, fruit, and grain had their sales controlled (at least in theory); bread 
could not be taken from bakeries until it cooled; and street vendors were forbidden 
from selling old clothing. Many alehouses were closed in the hope of reducing 
contagious crowding.

Official fears of contagion mirrored popular reactions. Across England, people 
traveling from stricken London were suspect. Samuel Pepys found people in Rom-
ford fearful of Londoners: “But Lord, to see, among other things, how all these 
great people here are afeared of London, being doubtful of anything that comes 
from thence or that hath lately been there, that I was forced to say that I lived 
wholly at Woolwich [which he did not]” (Pepys 1972, 161). Objects from London, 
as well as people, were feared. For a time, Pepys hesitated to wear a new wig 
“because the plague was in Westminster when I bought it” (Pepys 1972, 210). 
Excise collectors reported that they had difficulty collecting because people feared 
to frequent those taverns and inns that remained open. That fear of contagion led 
to very widespread flight away from the city, noticeable in May followed by a rush 
in June. Those who fled were, of course, predominantly those who could afford to 
do so and who had someplace else to go. The flight of the well-to-do contributed 
to the disproportionate toll the epidemic took on the poor, those who had little 
choice but to remain behind. King Charles II and the court moved first to Hampton 
Court Palace (to the west of London), and then on August 1 left the area entirely, 
going first to Salisbury and then to Oxford. When Parliament reconvened in 
October, it did so in Oxford.

Some important men remained in London. Among them was the Lord Mayor, 
Sir John Lawrence; two others who assumed positions of importance in the strug-
gle against the plague were General George Monck (the Duke of Albemarle) and 
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William, Lord Craven. Craven’s 1665 experiences led him to propose major modi-
fications in the 1578 Privy Council plague orders, and in response to his urging, 
new orders were issued in 1666. Those new orders placed greater emphasis on the 
importance of pesthouses where the sick could be isolated from the healthy. At the 
start of the 1665 epidemic, only five such pesthouses existed in London, and while 
more were begun during the year, their capacity proved grossly inadequate.

Popular responses to the threat of plague varied very widely. A great number of 
omens were consulted and charms were employed; people sought hope, or solace, 
in churches and from informal preachers in the streets. A broad range of healers, 
on a continuum from orthodox physicians through surgeons and apothecaries to 
folk practitioners and enterprising quacks, offered their remedies. Among the 
most common were some version of theriac (also called treacle) or mithridatium 
(varying mixtures of opium and viper’s flesh believed to be poison antidotes), and 
herbs such as rue. Within the community of orthodox physicians, two opposing 
camps—the Galenists and the Paracelsians—proposed somewhat different reme-
dies, but their treatments differed little in practice. Physicians and surgeons also 
attempted to lance buboes and bleed petechiae, in the belief that errant humours 
could thus be expelled.

UNRESOLVED HISTORICAL ISSUES

The 1665 London epidemic was not the last episode of the Second Plague 
Pandemic, but it was part of the last major plague visitation in the British Isles, 
and one of the last dramatic ones anywhere in western Europe. Its story therefore 
has entered the broader discussion of what caused the Second Plague Pandemic to 
recede. Did human actions, illustrated by those of 1665 London, help speed the 
pandemic’s departure? In the light of more modern understandings of the cause 
and epidemiology of plague, were the responses effective?

Some historians now argue that, indeed, some of the 1665 actions may have 
dampened the spread of plague. Quarantines, by cutting down on traffic that rats 
and fleas might accompany, may have made movements of plague across distances 
less likely. The English practice of isolating households in shut-in dwellings was 
more dubious and may have put more people at risk than removing the plague 
victims to a separate pesthouse would have done. But in that connection, it is 
interesting that multiple infections within the same household were less common 
in 1665 London than was once supposed or than one would assume based on the 
practice of sequestering household inhabitants together with plague victims. Per-
haps the sequestration rules were not effectively enforced. Historians agree that 
the elimination of dogs and cats was a mistake, for it allowed rats to flourish.

In the 1665 London epidemic, the mortality rate for women was significantly 
higher than that for men, a fact that has only recently been realized, and one that 
invites theories about why that was so. J. A. I. Champion (1995) has suggested 
several possibilities: in wealthy households, the masters left women domestics in 
London when they fled to the country; domestic servants generally were at greater 
risk because they were sent out to obtain provisions, and women were generally 
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weakened by poverty and poor nutrition. The gender issues of the epidemic have 
only begun to be considered.

A tantalizing, if unresolvable, issue is the relation between the 1665 epidemic 
and the creative thought of Isaac Newton, the great scientific figure of the seven-
teenth century. With the University of Cambridge closed because of the epidemic, 
Newton returned to his home in rural Lincolnshire between June 1665 and April 
1667. In that period, Newton later claimed, he had developed the calculus, realized 
that white light contained the colors of the spectrum, and conceived of his theory 
of universal gravitation. “All this,” he said, “was in the two plague years 1665–
1666. For in those days I was in the prime of my age for invention & minded 
Mathematicks & Philosophy more then at any time since” (quoted in Westfall 
1980, 143). Did the plague-enforced isolation lead to an astonishing burst of cre-
ativity, an annus mirabilis in Newton’s life? Newton’s recollections encouraged 
(perhaps deliberately) such a dramatic interpretation. R. S. Westfall (among other 
modern scholars) argues, however, that excessive attention to the plague years 
“disregards the continuity of [Newton’s] development” (Westfall 1980, 143).
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Plague in Marseille, 1720–1722

WHEN AND WHERE

On May 25, 1720, a ship docked at the French Mediterranean port of Marseille. 
The vessel’s voyage began at Sidon, in Syria; when it arrived at Marseille, its crew 
included men suffering from bubonic plague. Marseille authorities impounded the 
cargo and ordered the crew quarantined for 15 days. Those restrictions were lifted 
on June 14, when some goods were sold in the city and some of the crew 
disappeared. When some of the customers who had bought goods from the ship 
fell ill, the authorities re-impounded the suspect merchandise (and subsequently 
burned it), and again isolated the crew.

Those measures came too late, for the goods already sold and distributed  
in the city apparently carried fleas infected by bubonic plague. In late June,  
illness and deaths began in one street in the poor section of the city, a district 
where there were no physicians. When doctors were called to the street, on July 
9, they warned the city authorities of an epidemic. For the next two weeks 
(although the illnesses spread to another, adjoining, street) the epidemic seemed 
contained, and physicians and authorities debated whether the disease was 
truly plague or some “malignant fevers, possibly caused by intestinal worms” 
(Biraben 1972, 234).

But then in the last week of July, the epidemic exploded. Fourteen deaths were 
reported on July 23, and the number rapidly grew thereafter. On August 1, the 
parliament at Aix, the presiding judicial authority for the province, decreed the 
isolation of Marseille and began establishing a cordon around the city that would 
prevent traffic moving in or out. Some difficulties arose in implementing the cor-
don, however; for one thing the city needed to gather provisions to feed itself if it 
were to be isolated, and for another the soldiers needed to man the cordon could 
not be assembled overnight. Only on August 20 did the cordon become effective. 
By that time about 10,000 people had already fled Marseille and infected goods 
had escaped as well. On the same day that the parliament acted (August 1), cases 
of plague appeared in Aix itself, and by August 20, the disease had appeared in 
Toulon, about 35 miles east of Marseille.
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In August, Marseille was experiencing a major epidemic. The number of dead 
bodies threatened to overwhelm the city’s ability to dispose of them; first beggars 
were enlisted to haul bodies, and then the convicts in the galleys were employed in 
the grim task. Throughout August, mortality in the city rose at a frightening rate. 
It peaked in early September, then began falling rapidly by mid-October. Deaths 
(although few) continued through the year and into 1721. Authorities imposed two 
final periods of quarantine from August through November 1721, at the conclu-
sion of which the epidemic was declared to be over. It was, however, not over; 
another flare-up of plague occurred in early 1722, with 260 cases resulting in 194 
deaths in the city. Meanwhile plague had also spread throughout Provence and the 
northern and eastern portions of adjoining Languedoc.

The epidemic’s toll was remarkably high. The population of Marseille in 1720 
was about 90,000. About 39,300 of those people died in the epidemic, 43.7% of the 
population; of the 80,000 who remained in the city, 49.1%. Certain groups of the 
population suffered devastating losses: 543 galley convicts in a population of 784; 
350 cobblers in a population of 400; all but 3 of the millers of the city; all but 3 of 
the meat-cutters; 32 of 35 surgeons.

Across Provence as a whole, 94,000 deaths were officially recorded; a modern 
historian (Biraben 1972) thinks the actual total was probably about 105,000. The 
other cities of Provence suffered mortalities comparable to those of Marseille: 
50.6% of the population of Toulon, 42.7% of Arles, 31.4% of Aix, and 31.3% of 
nearby Avignon. Some small villages also suffered grievously. Forcalqueyret 
began the epidemic with 230 people, of whom 174 died.

SIGNIFICANCE

The Marseille (and Provence) epidemic of 1720–1722 was “the last important 
epidemic of the plague in Western Europe” (Biraben 1972, 233). For western 
Europe, therefore, it marked the end of the great Second Plague Pandemic. Among 
the individual epidemic episodes of that pandemic, 1720–1722 gains special 
significance because of the rich documentation that exists about it. This epidemic 
has therefore been subjected to close historical study. Some findings about the 
1720–1722 epidemic have been projected backward in time in an attempt to 
generalize about the earlier phases of the Second Plague Pandemic or even about 
plague epidemics in general. (See the “Unresolved Historical Issues” section; see 
also volume 2, chapter 5.)

BACKGROUND

France suffered from recurrent plague epidemics during the Second Plague 
Pandemic, as did most of Europe. By the second half of the seventeenth century, 
however, the interval between those epidemics lengthened. After a prolonged 
string of bad plague years between 1622 and 1640 (especially in 1628–1631), more 
epidemics occurred in 1650 and 1652–1653. The next years of widespread French 
plague were 1668–1669, and only the northern part of the country was affected. 
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No plague was found in the country at all between 1689 and the Marseille outbreak 
of 1720. Marseille itself had last been infected by plague in 1664. Two generations, 
and perhaps three, of its people therefore had had no exposure to plague in 1720.

In the course of the seventeenth century, French governmental machinery for 
responding to the threat of plague improved. Some aspects of the official response 
to the epidemic in Marseille in 1720 revealed an administration out of practice 
(see the “Responses” section).

Marseille was a city with long traditions of Mediterranean trade and of close 
associations with Italian cities. Its leaders were therefore familiar with the long-
established northern Italian urban public health measures. But as a Mediterranean 
port, it also had regular contact with places in western Asia where plague still 
flourished, as the 1720 epidemic illustrated.

HOW IT WAS UNDERSTOOD AT THE TIME

Despite the long history of experience with plague and the widespread 
consensus that had developed by the seventeenth century about its contagious 
character, some uncertainties still remained. A period of denial, or at least 
alternative diagnoses, occurred in the early weeks of the 1720 epidemic (see the 
“When and Where” section); religious beliefs still heavily conditioned popular 
understanding of the disease (see also volume 2, chapter 5).

RESPONSES

Initial official responses to the plague epidemic focused on halting its potential 
for contagion. A maritime quarantine that would isolate the suspect ship, its crew, 
and its cargo was quickly imposed. When the city itself seemed infected, the pro-
vincial parliament responded with a cordon around it. The determination to dis-
pose of the rapidly growing number of bodies, the extraordinary efforts to obtain 
assistance to do so, and the recognized danger of that task, all demonstrated seri-
ous fears of contagion and an official wish to stop it.

For other measures, the city seemed less prepared, and the measures long 
familiar in northern Italy had to be improvised. Only after the epidemic began did 
physicians urge the creation of a standing board of health, or at least an ad hoc 
one. There was no pesthouse, and when some physicians advocated the creation of 
one, arguments raged about where it would be put. Only in mid-August 1720 was 
a pesthouse finally opened; only in October did more plague hospitals and centers 
join the first.

Physicians remained conflicted about possible medical treatments for the dis-
ease, as they had been for much of the Second Plague Pandemic. Some advocated 
vigorous bleeding and purging, others lanced buboes, and still others offered a 
variety of gentler herbal remedies. In 1720 Marseille, as at other times and places 
in response to different diseases, some physicians advocated cleansing the air of 
dangerous miasmas by lighting fires and setting off explosions. The city authori-
ties agreed to try it.
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Some of the official responses sparked popular resentment, as (again) had hap-
pened in earlier plague epidemics. Especially unpopular were the effects of the 
cordon on the supply and hence the price of food in the city. All through the eigh-
teenth century, the price of grain was a flash point for popular disturbances in 
France, and 1720 Marseille illustrated that.

Official policy also stood in the way of another popular response (one that could 
have been an effective way of avoiding the disease): flight. About 10,000 people 
fled the city in the early weeks of the epidemic, before the cordon became effec-
tive in late August.

And religion remained an important element in popular and official responses. 
An incident involving a vision and a proposed procession illustrated its impor-
tance. A girl, “distinguished for her piety,” related to her confessor a vision she 
had received as she lay mortally stricken with plague. She said that the Virgin 
Mary had appeared to her and assured her that “the present scourge which afflicted 
Marseille would not cease, until the two churches of the cathedral and St. Victor, 
united in a general procession, should expose all their reliques to the view of the 
faithful” (Bertrand 1805, 213–214). The confessor relayed this revelation to the 
bishop, who, impressed, agreed to such a procession. St. Victor, an abbey church, 
evidently had a prickly relationship with the cathedral; the abbot was sensitive 
about his precedence as opposed to the bishop’s. The abbey, citing doubts about 
the trustworthiness of the revelation, also argued that processions flew in the face 
of good public health practice. The procession “could not be put in practice with-
out the utmost danger, not only to the ministers of the Lord, but equally to that of 
the people at large, in mingling all kinds of persons indiscriminately together; for 
it must reasonably be supposed, that among these would be many tainted with the 

View of a main boulevard in Marseille in 1720, with plague victims in the foreground 
and lining the street, an illustration of the city’s great difficulty in removing bodies. 
(National Library of Medicine)
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infection, which would thus be communicated to numbers of their fellow-citizens 
who might otherwise escape it” (Bertrand 1805, 219–220). The joint procession 
was not held, but the bishop erected an altar in a prominent public place, 
approached it barefoot, and celebrated mass in great pomp.

UNRESOLVED HISTORICAL ISSUES

This epidemic, because many of the facts about it are well documented, has 
allowed unsettled questions about the plague’s history to be put with unusual 
sharpness. A summary of the differing views of J.-N. Biraben and O. J. Benedictow 
illustrates the issues at stake.

Biraben, a thorough student of the 1720 Marseille epidemic, was impressed by 
several facts about it. As he mapped its spread from Marseille into outlying parts 
of Provence, he became convinced that it seemed to follow human communication 
routes and that it was more likely to affect places with a larger concentration of 
people. All the places in Provence of a certain size were badly hit by the epidemic; 
many smaller villages escaped, and those that were affected were found on major 
communication routes. Biraben concluded that humans living in some density 
were at greater risk and that humans on the move carried plague with them. To 
explain these facts, he argued that the 1720 epidemic—and by implication other, 
earlier, stages of the Second Plague Pandemic—was at least to some extent spread 
directly from one person to another by human fleas. Depending on the accidental 
meeting between rat fleas and humans could not adequately account for the evi-
dent importance of human density and human traffic.

Benedictow (1987) raised several objections to these arguments. He showed 
cases (from other plague epidemics) where plague mortalities were very high in 
small villages completely isolated from lines of communication. He suggested 
that while human density was important for plague epidemics, so too were the 
densities of fleas and rodents, and that those densities might be higher in rural 
areas with fewer people. He therefore downplayed the role of human fleas in 
plague epidemics, emphasizing instead the vital (or fatal) interconnection between 
humans, rodents, and fleas.

As the last major plague epidemic in western Europe, the 1720 Marseille 
plague has entered into the larger historical questions surrounding the Second 
Plague Pandemic. (See the “Unresolved Historical Issues” section in volume 2, 
chapter 5)
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Smallpox in Boston, 1721

WHEN AND WHERE

In 1721 a major smallpox epidemic struck the still-small city of Boston, in the 
British colony of Massachusetts. More than half of the people of Boston fell ill, 
and over 800 of them died in the epidemic.

Two merchant ships that entered Boston harbor in April carried people who 
were ill with smallpox, and although the two known cases were immediately iso-
lated, others apparently had reached that brief stage in which they were infected 
and contagious but the telling rash had not yet appeared. Those people came 
ashore without hindrance, and so the disease began to spread through the town. At 
first the spread was slow, but by June, the number of cases had grown to the point 
where the city government could no longer find the resources to post a guard over 
every infected house. On June 26, Zabdiel Boylston, a doctor (although one with 
informal medical qualifications), performed the first of what would become very 
controversial inoculations for smallpox (see the “Responses” section). The city 
government designated the next day, June 27, as one of public fasting and humili-
ation in the hope of appeasing the wrath of God.

But the death toll only became really serious late in the summer and into the 
fall months. Through the end of August, 46 people in Boston had died of smallpox 
since the epidemic began. In September, deaths numbered 101, and then came the 
worst time, October, with 411 deaths. November’s toll was still high: 249. Only in 
December did smallpox in Boston abate. In those peak months, the public life of 
Boston nearly came to a halt, as stores closed and streets were deserted. The 
authorities even placed limits on tolling funeral church bells, if only so the popu-
lation could get some sleep.

By the end of the year, smallpox deaths in Boston numbered 842, nearly 8% of 
the total population (about 10,700) of the town. Smallpox accounted for 76% of all 
deaths in 1721 Boston. More striking even than the death count was the number of 
Bostonians who had fallen ill with smallpox: the official number was 5,759, nearly 
54% of the population. Since an unknown number of residents fled the city during 
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the epidemic, the proportion of smallpox sufferers among those who remained 
must have been even higher.

Although both mortality and morbidity in Boston were therefore very high, the 
epidemic remained largely confined to the city itself. While a few adjoining towns 
reported smallpox cases, a wider-ranging regional epidemic did not occur. A few 
cases of the disease appeared in 1722 (as well as further inoculations by Boylston), 
but the next Boston epidemic did not occur until 1730.

SIGNIFICANCE

Simply from the numbers of sick and dead, the 1721 Boston smallpox epidemic 
was evidently unusually severe. But its significance was broader than its immediate 
impact on human suffering. The 1721 Boston experience was the first epidemic in 
the Western world that inspired a deliberate campaign of inoculation, urged and 
practiced by the community’s educated elite.

That inoculation campaign led to a major controversy, one in which the first 
widespread airing of the pros and cons of the inoculation procedure occurred. The 
arguments about the wisdom (and morality) of deliberately administering a case 
of a potentially fatal disease to prevent a more serious case began in Boston in 
1721 and persisted into the twentieth century.

That controversy also became an important example of the conflicting and 
ambiguous claims of religious and scientific authority that have characterized 
many world responses to epidemics.

BACKGROUND

Smallpox epidemics had begun among the English settlers of Massachusetts as 
early as the 1640s. Before the 1721 epidemic, the most recent one had occurred in 
1702 and 1703, when over 200 Bostonians died of the disease. The 18-year interval 
between that outbreak and 1721 meant that a substantial population of young 
people in the town had not been exposed to smallpox.

Reflecting the widespread conviction that smallpox was above all a contagious 
disease, the principal defenses that had been erected in the past were quarantine 
and isolation, and Boston employed them. By 1717 a quarantine hospital had been 
established for such eventualities.

Although Massachusetts (and British North America generally) lay on the 
fringes of European civilization, the medical beliefs and practices of its people 
followed European models. In 1721 only one physician in Boston (William 
Douglass) had received a European medical degree, but the community included a 
number of widely educated healers regarded as physicians. European scientific 
ideas did reach the population of Boston; for example (as will be shown later), the 
educated Boston elite sometimes read the Royal Society of London’s journal, Phil-
osophical Transactions.

The colony of Massachusetts, founded in the seventeenth century by English 
Puritans, remained in 1721 a community in which religious leaders played an 



 Smallpox in Boston, 1721 105

important role in public life. Its founders had planned a Godly commonwealth. 
The colony’s town meetings in some ways represented an early manifestation of 
democracy but often in practice enforced religious conformity. Trials for witch-
craft had been important events. Pastors remained the most important figures in 
most Massachusetts communities, and the colony gave up religious qualifications 
for citizenship only late in the seventeenth century.

HOW IT WAS UNDERSTOOD AT THE TIME

The contagious nature of smallpox was well understood, although the 
mechanism of contagion remained in dispute. A few years prior to 1721, the 
authorities of Boston had provided a quarantine hospital to isolate cases. Many of 
the responses to the 1721 epidemic (discussed later) illustrated the fears of 
contagion. Those fears persisted after the 1721 epidemic as well; in 1731 a law 
required that all cases be reported so that a red flag of warning could be placed in 
front of the stricken house.

As might be expected in a community with such deep religious roots, many 
people in Massachusetts saw smallpox as a product of the will of God. Increase 
Mather, the influential Congregationalist pastor, warned in 1720 that God was 
preparing to scourge the sinful city, and when smallpox arrived the next year his 
prophecy seemed borne out.

RESPONSES

Boston moved as quickly as it could to throttle the contagion of smallpox, but 
not all the active cases were isolated in time. By May 1721, the suspected ships 
had been moved to a quarantine island, and guards had been posted to keep people 
living in infected houses locked up there. Streets were ordered to be cleaned, 
reflecting one of the competing beliefs about the mechanism of contagion: that it 
moved through a polluted environment. On June 21, Harvard College barred the 
public from its annual commencement ceremonies, again demonstrating fears of 
contagion.

But by June another response was underway: the inoculation of individuals 
with live smallpox before they developed a natural case. The arguments in favor 
of this procedure came initially from Cotton Mather (1663–1728), who, like his 
father Increase, was a leading Congregationalist pastor. Cotton Mather had appar-
ently heard about inoculation as early as 1706, when he was told of it by an Afri-
can-born slave who recalled the common folk practice of inserting (by incision or 
by scarification) the pus from a smallpox scab into the skin of a healthy person. 
What resulted would be—it was hoped—a slight case of the disease, one that 
would confer subsequent immunity. (This technique was apparently of great 
antiquity in several different folk traditions of Asia and Africa.) About 10 years 
later, several accounts of inoculation began appearing in European scientific lit-
erature, and Mather read two such accounts (by physicians based in Constantino-
ple, Emanuel Timoni and Giacomo Pylarini) in the Philosophical Transactions of 
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London’s Royal Society in 1714 and 1716. In 1721 Mather emerged as an 
enthusiastic proponent of inoculation.

In early June 1721, Cotton Mather urged Boston’s healers to adopt the method 
of inoculation to protect the people of the town. One such healer Zabdiel Boylston 
agreed, and on June 26 performed the procedure on his six-year-old son and two 
African slaves. The successful results (all survived) inspired more trials by 
Boylston in July. By the end of that month, a raging controversy had begun. Wil-
liam Douglass, the sole physician with a European medical education, denounced 
Boylston (and Mather), claiming that inoculation was a very dangerous and untried 
procedure. It was simply very unwise to spread a highly contagious (and often 
lethal) disease deliberately. Boston’s newspapers warred with each other over the 
merits and demerits of inoculation.

Most of official Boston opinion agreed with Douglass. The Board of Selectmen 
severely reprimanded Boylston, and later Boston voters specified that anyone 
coming into Boston from outside for the purpose of being inoculated should be 
put into a pesthouse. Nevertheless, the number of the inoculated grew. Boylston 
performed 17 inoculations in August, 31 in September, 18 in October, and (in the 
wake of the very high mortality of October) no less than 104 in November. By the 
spring of 1722, 280 Bostonians had been inoculated, most of them by Boylston.

Douglass’s arguments against inoculation were first and foremost medical ones: 
the procedure was dangerous and untried. (And, in fact, six of those inoculated by 
Boylston developed fatal cases of smallpox.) Inoculation threatened to spread the 
epidemic even more widely by giving smallpox to healthy people who otherwise 
might have remained so. (Boylston made no effort to isolate the people he inocu-
lated.) Other arguments against inoculation gathered around those points. Should 
matters be left in God’s hands, if He were responsible for the epidemic in the first 
place? Only repentance would succeed; Mather presumed to speak for the Almighty.

Mather, Boylston, and their allies countered that the procedure was not danger-
ous and that it had been long-established in other societies. (And while it may have 
been true that six of Boylston’s patients died, that represented only about 2% of 
those inoculated. Of those Bostonians who caught natural smallpox in 1721, nearly 
15% died.) Mather countered the religious objection by arguing that God wants us 
to use the means that He has provided to us to better our health.

Behind the arguments of Douglass and Mather lay other issues, one of which 
was countering assertions of authority in the Boston community. Both, in differ-
ent ways, claimed to speak for both science and religion; both had contentious 
personalities.

UNRESOLVED HISTORICAL ISSUES

Was the Douglass-Mather controversy a simple science versus religion, enlight-
enment versus superstition, quarrel? Clearly not, although in the light of later 
beliefs about the virtues of inoculation it might seem so. But the pastor (Mather) 
who had earlier in his career endorsed the Salem witch trials was the defender of 
Enlightenment (as later opinion might have seen it), while the physician (Doug-
lass) seemed to speak for reactionary conservatism. Both, however, claimed to 
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speak for God’s will. Both invoked arguments of reason, disagreeing largely over 
whether the procedure was dangerous (Douglass) or safe (Mather). Perry Miller 
(1953) argued convincingly that the issue between them really concerned their 
respective power and authority in the Boston community, not a clear conflict 
between science and superstition. According to John Blake, Mather believed that 
he should “control the life of the community,” while Douglass felt that he was 
“defending the integrity of the medical profession . . . against credulous laymen” 
(Blake 1959, 69, 70).

Did inoculation subsequently become well established in Boston? Its merits 
were certainly not settled by the 1721 experience. When Boylston resumed inocu-
lations in 1722, the controversy boiled over again immediately. His patients were 
isolated on an island. Called before a town meeting, Boylston promised to cease 
inoculating until the town gave him official permission. A new smallpox epidemic 
in 1730 meant reviving the argument, although Douglass now agreed that inocula-
tion, if done carefully, might provide protection. At least compared to the enthusi-
astic reception of inoculation in some other American colonial cities (such as 
Philadelphia and Charleston), the popularity of the technique in Boston remained 
uncertain. Its application in times of epidemic, such as 1752 and 1754, grew larger; 
in the 1764 epidemic Boston electors voted to allow it, and about 3,000 people 
were inoculated within a few weeks. But its acceptance in nonepidemic times 
remained uncertain, as Boston continued to emphasize measures against conta-
gion (guards on infected houses, notification, isolation) rather than the preventive 
approach that inoculation represented.
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Smallpox in Eighteenth-Century Europe

WHEN AND WHERE

In the eighteenth century, smallpox succeeded plague as the great epidemic 
disease of Europe. Waves of epidemic smallpox repeatedly assailed the entire 
continent; in the larger cities, the disease was a nearly constant presence that 
flared in periods of higher mortality and morbidity, while less densely settled 
areas had periods of relative health interrupted by violent outbreaks of small-
pox. No reliable estimate of the disease’s complete eighteenth-century toll 
exists, but the deaths certainly numbered in the millions. One modern estimate 
claims that by the end of the century smallpox was claiming 400,000 European 
lives a year, at a time when the population of the continent numbered less than 
200 million.

Cities were especially vulnerable to a disease such as smallpox, which spreads 
by contagion from one person to another and which depends on finding previously 
unexposed people for its continuance. It was therefore particularly a scourge of 
children, but those cities that grew in the eighteenth century did so largely by 
attracting migrants from rural areas where longer intervals separated smallpox 
epidemics. Those migrants accordingly represented another vulnerable popula-
tion, and their constant city-bound flows helped sustain urban epidemics. London 
is a prime example of a large and growing city where smallpox was both a con-
stant presence and a periodic epidemic. That city averaged perhaps 2,000 small-
pox deaths a year through the century, or about 300 deaths per 100,000 population 
per year, a serious epidemic disease death rate. In some years, however (e.g., 1710, 
1719, 1723, 1736, 1746, 1752, 1763, 1779, 1781, and 1796), the toll of Londoners 
was considerably higher than that. London was not unique. The mortality rate in 
Copenhagen exceeded that in London, reaching about 350 per 100,000 people per 
year in the second half of the century. In Paris in 1719, smallpox may have killed 
as many as 14,000.

Young children and infants everywhere were especially susceptible. Through 
the century smallpox resulted in the deaths of perhaps 10% of all the infants of 
Sweden every year, and the death rate of infants in Russia may have been even 
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higher. In Berlin about 6,700 people died of smallpox between 1758 and 1774, and 
nearly all of them were children.

Epidemic smallpox in the eighteenth century generally resulted in death for 
about 25% of those infected by it. The experience of the illness was particularly 
unpleasant; an initial headache and fever progressed to a painful rash that swelled 
to pustules, while the skin seemed to be on fire. Skin and glands might be destroyed 
and an overpowering odor surrounded the victim. The survivors were most often 
badly scarred for the rest of their lives, especially on their faces. In some cases, 
permanent blindness resulted, in others, infertility.

SIGNIFICANCE

The incidence and severity of smallpox made it the great epidemic disease of 
the eighteenth century in the West. Plague, although still a widely feared menace, 
made its last important western appearance in the 1720s; cholera, the later shock 
disease for the West, only arrived in western Europe in the 1830s. Smallpox made 
a particular impact by attacking all segments of the population indiscriminately; 
the rich suffered as well as the poor, which was not the case in earlier plague 
epidemics and would not be true in later cholera visitations. Donald Hopkins, a 
modern smallpox authority, had reason to call his 1983 book on the disease’s 
history Princes and Peasants. As Hopkins noted, smallpox in the eighteenth 
century ravaged the royal houses of Europe, claiming the lives of the Hapsburg 
Emperor Joseph I in 1711, King Luis of Spain in 1724, Czar Peter II of Russia in 
1730, Queen Ulrika of Sweden in 1741, and King Louis XV of France in 1774. 
Other members of royal families were stricken as well, altering the succession 
paths in dynasties such as the Austrian Hapsburgs and the British Stuarts.

Smallpox was feared in part because of its disfiguring and disabling effects on 
its surviving victims. Young beauty spoiled by the scars of smallpox became a 
theme of eighteenth-century literature:

Lo, the smallpox with horrid glare
Levelled its terrors at the fair;
And rifling every youthful grace,
Left but the remnant of a face.

(Goldsmith 1966, 370–371)

Widespread blindness in some European populations (notably that of Poland) also 
had a social impact. And apart from the immediate impact on government from the 
death of a king, smallpox epidemics occasionally intruded on larger political events. 
France, at war with Britain, prepared a powerful invasion fleet in 1779. Before it 
could land its troops in southern England, however, smallpox spread through the 
ships, resulting in over 8,000 deaths and the abandonment of the invasion.

The eighteenth-century smallpox epidemics also led to very significant responses, 
perhaps the first clearly successful deliberate steps to prevent a specific disease. No 
cases of smallpox have occurred in the world since 1977, in large measure the result 
of the application of techniques developed during, and in response to, the eighteenth-
century smallpox epidemics (see the “Responses” section).
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BACKGROUND

Smallpox had clearly infected Europeans for many centuries before the 
eighteenth; it had probably been responsible for some of the important epidemics 
of classical antiquity (such as the so-called “Plague of Thucydides” that struck 
Athens in 430 BCE). Such Muslim authors as Rhazes (of the ninth century) and 
Averroes (of the twelfth century) had described it and distinguished it from other 
diseases. European Christian authors of the thirteenth century, relying on the 
earlier Muslim writers, described it as well. Its effects on Europeans throughout 
the sixteenth century remain in dispute; some evidence suggests that for many it 
was in that period a relatively mild childhood disease that could at times become 
more serious; this at a time when European contacts with others resulted in 
catastrophic mortalities in the Americas, with smallpox likely the most responsible. 
But smallpox had, without doubt, also become a major killer of Europeans by the 
seventeenth century, if not before.

Its spread in seventeenth- and eighteenth-century Europe was certainly assisted 
by the growth of such cities as London, Amsterdam, Madrid, and Vienna. Small-
pox can best establish itself in crowded populations of a certain minimum size, 
one that provides a large enough number of susceptible people who have not yet 
been exposed to it.

HOW IT WAS UNDERSTOOD AT THE TIME

By the eighteenth century, smallpox was becoming familiar enough to be under-
stood as a specific disease, although some continued to see various poxes on a con-
tinuum that might have included syphilis (the great pox), measles, and chicken pox.

Very widespread agreement existed on one point: smallpox was highly conta-
gious. The extraordinary precautions taken with the body of King Louis XV of 
France in 1774 illustrated that conviction. The corpses of deceased monarchs usu-
ally lay in state for the public, but no such ceremony surrounded Louis XV’s 
remains. The modern historian Claude Manceron described the scene:

Louis XV had already been bundled off to the crypt at Saint-Denis. Panic gripped 
the witnesses of his final agony the moment he was pronounced dead. No one would 
come near them. “The body was so putrefied that it had to be placed immediately in 
a lead casket. The commonest laborers were summoned to perform this task. The 
casket was first enclosed in an aromatized packing case, but all this could not pre-
vent the odor from seeping through.” . . . Indeed Versailles was acting as if the 
plague had hit. Absolute chaos. A flock of courtiers had rushed off to a remote wing 
of the palace where the dauphin and Marie Antoinette, now king and queen, were 
quarantined. At a distance, without kissing hands, they paid their respects to the 
painfully young and awkward couple standing there, eyes brimming with tears, 
looking scared to death. . . . Mesdames had been bundled off in a coach like a col-
ony of lepers, while the steady clatter of departing carriages bespoke everyone’s 
impatience to escape the palace’s befouled air. (Manceron 1977, 58–59)

But if agreement existed on the contagiousness of smallpox, controversy still 
surrounded many other ideas about it, especially those relating to its origins. Did 
it spring from an “innate seed” in the body, before spreading contagiously to 
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others? Or was it the product of some contamination of the environment? Did a 
microscopic organism cause it? Those arguments went on through the century, 
reflecting more general Enlightenment uncertainties about the etiology of 
diseases.

Overshadowing all thoughts about smallpox was the frequently acknowledged 
role of God’s Providence. The strength of beliefs in the role of God would show 
themselves in the histories of inoculation and vaccination (see the “Responses” 
section).

RESPONSES

The fear of contagion led many eighteenth-century governments to erect quar-
antines against smallpox and to insist on isolating its victims. After the death of 
Czar Peter II from smallpox in 1730, the Russian government became increasingly 
insistent that cases of smallpox be reported so that its progress through the coun-
try could be traced. In many places, the fear of contagion led to the careful and 
swift disposal of bodies, as the foreshortened rites for Louis XV illustrated. And 
some therapies that had evolved over the preceding centuries continued to be 
applied, although their effectiveness was never clearly shown. Some physicians 
continued to bleed smallpox patients. Others argued about the wisdom of opening 
skin pustules to drain the “matter” of smallpox away, as opposed to letting scabs 
fall off of their own accord. Some favored applying heat to patients, while others, 
urging the reverse, cooled them. An old, traditional, and nearly worldwide treat-
ment involved covering the patient with red cloth and bathing the sickroom in red 
light.

The most important set of responses to smallpox in the eighteenth century 
were, however, in the realm of prevention, not cure—the techniques of inoculation 
and vaccination (the first an ancient folk practice, as well as a formal method of 
older Chinese and African medicine adopted and made official by Western 
medical practitioners, the second a triumph of eighteenth-century experimental 
science).

Inoculation for smallpox involved the deliberate introduction of the matter of 
smallpox into a healthy person’s body. The matter of the disease might be found (it 
was thought) in the scabs left on the skin of smallpox sufferers, or perhaps in fluid 
drained from the pustules that formed on their skin. Different techniques of inoc-
ulation had evolved in different traditions; in China, for example, dried scabs were 
blown into the nasal passages of the person being inoculated, while in other places 
(including sub-Saharan Africa) fluid was inserted into scratches or incisions in the 
skin. Those who performed the procedure hoped that a mild case of smallpox con-
ferring immunity on the person inoculated would occur. Occasionally a serious or 
even fatal case did result.

This procedure was of unknown antiquity, certainly practiced in many parts  
of Asia and Africa, and perhaps in some rural areas of Europe as well. It was, 
however, unknown to (or at least unrecognized by) the formally educated physi-
cians of Europe until the early eighteenth century. Among several such physicians 
were Emanuel Timoni and Giacomo Pylarini, practicing in Constantinople, who 
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between 1714 and 1718 published separate accounts of inoculation in the Philo-
sophical Transactions of the Royal Society of London. Shortly afterward two 
prominent nonmedical figures began to press for the general adoption of the prac-
tice: Cotton Mather, a prominent Massachusetts divine, and Lady Mary Wortley 
Montagu, a fashionable young Englishwoman.

Montagu, the wife of the British ambassador to Ottoman Turkey, had earlier 
suffered from a case of smallpox that marred her celebrated beauty. Aware of the 
inoculations performed by Constantinople folk practitioners and determined to 
spare her children the ravages of smallpox, she had her son inoculated in 1718. She 
then publicized the successful results in a series of letters to her English friends. 
In the next several years, her efforts were seconded by Charles Maitland, an Eng-
lish surgeon, and Sir Hans Sloane, a prominent English physician. Between them, 
they convinced Caroline, Princess of Wales, of the merits of inoculation. After 
some experiments on convicts succeeded, Caroline agreed to have her children 
(who included the heir to the British throne) inoculated. By the 1720s, inoculation 
thus became fashionable in Great Britain, beyond the isolated rural settlements 
where it had traditionally been practiced.

The fashion did not entirely take hold, however. Some deaths followed some 
inoculations; doubts about the wisdom of deliberately spreading a highly conta-
gious disease persisted. Religious objections arose as well: Was not inoculation an 
attempt to thwart the will of God? And many physicians, sensitive about their 
professional dignity, were reluctant to perform a procedure that had originated 
with unlettered folk practitioners. For some combination of all these reasons, 
inoculation spread only haltingly until the 1760s. For some of the leading spokes-
men of the Enlightenment, it became a cause—a symbol of the march of scientific 
progress opposed by ignorant superstition; thus, the great French Encyclopédie 
praised it, as did Voltaire. But resistance to inoculation proved especially strong in 
France.

Further refinements in the procedure, combined with more enthusiastic support 
from the crowned heads of Europe, led to new levels of acceptance of inoculation 
from the 1760s onward. Those physicians and surgeons who had become inocula-
tors had insisted on lengthy (and costly) periods of preparation before the actual 
incision. In the 1760s, Robert Sutton and his son Daniel, a pair of English inocula-
tors, developed methods that involved shallower incisions in the skin, which may 
have reduced not only mortality rates among the inoculated and rates of contagion 
from them but also time and expense of the procedure. The Suttons—especially 
Daniel—were very enthusiastic proponents of their method; Daniel claimed to 
have inoculated thousands of people within a few years. The popularity of inocu-
lation grew in Great Britain as its costs fell.

The acceptance of inoculation in continental Europe was furthered by the 
example of three monarchs: Catherine II of Russia (1762–1796), Frederick II of 
Prussia (1740–1786), and Maria Theresa of Hapsburg Austria (1740–1780). Cath-
erine II summoned one of Sutton’s competitors, the English physician Thomas 
Dimsdale, to St. Petersburg in 1768. His successful inoculation of the empress 
established the credibility of the procedure in Russian society. In the same year 
Maria Theresa, in whose court smallpox had been especially deadly in the 1760s, 
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imported the Dutch physician Jan Ingenhousz to inoculate her family and founded 
an inoculation infirmary in Vienna. Hoping to spread the practice to Prussia, 
Frederick II employed English inoculators in 1775.

By the last quarter of the eighteenth century, therefore, inoculation had become 
an accepted medical technique in much of Europe. How widespread the practice 
became in those years remains a subject of historical debate (see the “Unresolved 
Historical Issues” section), but its application may have had a real effect on mor-
bidity and mortality rates from smallpox.

Inoculation may also be seen as a stepping stone toward a related response: the 
technique that was called vaccination. While inoculation had a very old history in 
folk practices, vaccination emerged in the 1790s as a result of deliberate experi-
ment by a medical professional, the surgeon Edward Jenner. Jenner’s practice in 
rural western England led him to observe the curious fact (which others had 
noticed as well) that people who had contracted the mild disease called cowpox—
especially common among those who worked with cows, such as milkmaids—
rarely suffered from smallpox. By 1791 he had begun a file of cases of people 
whose cowpox had led to apparent smallpox immunity. In 1796 he began experi-
ments in which he first transferred cowpox to new subjects (using the techniques 
of inoculation), and then attempted to inoculate the same people with smallpox 
“matter.” When not even the slightest symptoms of smallpox appeared, Jenner 
was convinced that his cowpox had resulted in immunity.

In 1798 Jenner published the results of his findings in a work entitled Inquiry 
into the Causes and Effects of the Variolae Vaccinae, or Cow-Pox. The term “vac-
cine” (derived from the Latin vacca, cow) was later generally applied to all prepa-
rations of disease agents administered to prevent cases of the disease (e.g., Salk 
vaccine for poliomyelitis), but it initially referred to Jenner’s cowpox used to pre-
vent smallpox. Cowpox, a mild disease that left no scars, apparently prevented later 
cases of smallpox. Although not everyone was immediately convinced by Jenner’s 
arguments (see the “Unresolved Historical Issues” section), many were, and 
demand for the vaccine soared in different European states. Within a few years, 
Jenner had been hailed as a benefactor of the human race, a symbol of the progress 
that came from science and enlightenment. Napoleon admired him; the British Par-
liament lavished gifts of money on him. In Britain, 100,000 people had been vac-
cinated by 1801; in France, 1.7 million by 1811; in Russia, 2 million by 1814.

UNRESOLVED HISTORICAL ISSUES

Jenner’s introduction of a vaccination, while a dramatic event in human 
responses to epidemics, did not abruptly end the menace of smallpox. 
Contemporary questions about the effectiveness and use of vaccination persisted 
throughout the nineteenth century, as did smallpox itself. And some important 
questions about the eighteenth-century smallpox epidemic are still debated by 
historians.

While many of his contemporaries hailed Jenner and his vaccine, many others 
remained dubious or openly critical. The older technique of inoculation conferred 
lifetime immunity from smallpox, since it resulted in an actual (although mild) 
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case of that disease. Could vaccination make the same claim? Jenner, at least ini-
tially, said that it could. Doubts persisted, however, and by the 1820s (if not ear-
lier) enough evidence had amassed that the vaccination’s immunity eventually 
wore off, leaving the vaccinated vulnerable to smallpox. Revaccination was there-
fore necessary, but, in the meantime, some people understandably lost faith in the 
procedure that seemed not to work as advertised. And even if vaccination worked, 
questions remained about its safety or about the comparative safety of vaccination 
and inoculation. Would introducing an animal disease into a human disturb essen-
tial humanity, thus “animalize” one? And by the time Jenner announced his vac-
cine, a substantial number of European health practitioners (including both 
physicians and unofficial rural healers) had established themselves as inoculators, 
and they formed a formidable body of opposition to vaccination. Perhaps they 
distrusted the new method’s safety; perhaps their professional positions were 
threatened by it.

Another unresolved question revolved around the role and powers of the state. 
Could the state compel the vaccination of its population? Even if it wished to, did 
it have the means to do so? Those questions loomed large in later smallpox 
epidemics.

Many features of the history of eighteenth-century smallpox remain in dispute. 
What accounts for the apparently greater virulence of the disease in Europe by the 
seventeenth and eighteenth centuries? We now know that the virus responsible for 
the disease occurs in several subtypes, especially those called Variola major and 
Variola minor, the latter much less virulent than the former. Was Variola minor 
more common in earlier centuries, and was it being replaced by Variola major 
during this epidemic period? In the eighteenth century, smallpox may have simul-
taneously become more lethal in Africa and India as well; could that increase be 
related to social or economic change, akin to European urban growth? Or did the 
pattern of European (or African or Indian) immunities change for some reason? 
Did urban population densities increase with rural migrants providing a steady 
stream of people without immunity?

The importance of eighteenth-century inoculation has been the subject of par-
ticular debate. Peter Razzell (1977) has claimed that inoculation (especially in 
England) became such a widespread practice that it actually resulted in an impor-
tant reduction of overall mortality rates. Inoculation might therefore have been 
one of the first active medical measures to contribute to increasing life expectancy 
for a whole population. As early as 1756, some English parishes—the local gov-
ernment unit responsible for care of the poor—began inoculating their entire pop-
ulations in the belief that preventing an epidemic would save public money, and 
the Sutton method reinforced that cost argument.

While no one doubts that inoculation (and the later vaccination) represented 
important medical interventions against a specific disease, other scholars (notably 
Thomas McKeown 1978) have questioned both whether inoculation was carried 
on to the extent that Razzell and others have argued and whether it was effica-
cious. How many people died of smallpox as the result of an inoculation?

Finally, doubts also persist about just what Jenner did and specifically about the 
composition of his vaccine. Was it cowpox, as he asserted? Or was it (as his 
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contemporary opponents asserted) simply a contaminated form of the “matter” of 
smallpox itself? Derrick Baxby (1981) has argued that Jenner’s vaccine was most 
likely a variety of yet another disease of animals, horsepox, or perhaps an indeter-
minant mixture of different benign animal “poxes.”
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Plague in Moscow, 1771

WHEN AND WHERE

In 1771 the most serious epidemic of plague in Russian history occurred. The 
epidemic especially affected the city of Moscow, the old capital of the country that 
stood in Russia’s heartland. The disease apparently arrived in the environs of 
Moscow in late 1770. After a period of alarms and apparent containments of 
plague, the epidemic rapidly reached a peak late in the summer of 1771. With the 
onset of cold weather in October and November, mortality declined, and the 
epidemic had passed by the end of the year.

This epidemic reached Moscow from the southwest. In 1768 a war began 
between Russia and Ottoman Turkey. By early 1770, Russian forces had occupied 
the Danubian provinces of Wallachia and Moldavia, and plague apparently spread 
from those territories into the Russian Empire itself. In the summer months of 
1770, Kiev was struck by plague, which killed perhaps 3,200 of its 20,000 people. 
By November, mysterious deaths (or at least thought to be mysterious) were occur-
ring in a suburban area of Moscow that included both textile manufacturing and a 
military hospital; in December, the alarm about plague was raised there, only to die 
down by year’s end. On January 15, authorities declared the end of the emergency.

But plague had apparently never left, and by February mortality started to rise, 
especially in a very large woolen textile factory in Moscow called the “Big Woolen 
Court.” Officials ordered that establishment be quarantined and then evacuated in 
March, and the imperial government in St. Petersburg prepared to isolate the 
entire city of Moscow. In early April, the epidemic waned again, and by May the 
precautions had been dropped. By late June, however, plague mortality again 
began to rise, especially in families connected with textile manufacturing. Sudden 
further surges in deaths occurred in late July and mid-August. In the latter month 
over 7,200 plague deaths were reported in Moscow and corpses accumulated in 
the streets. The terrible toll rose to over 21,000 in September.

At the height of the epidemic, on September 15 (a day when 920 plague deaths 
were reported in Moscow), a major riot began in the city, in the course of which a 
crowd battered Archbishop Amvrosii to death. The Czarina Catherine II had 
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already dispatched a special official, Grigori Orlov, to Moscow to take charge of 
the struggle against the disease; Orlov was now empowered to restore order as 
well as health (see the “Responses” section). Mortality from plague began to 
decline in late September and continued to do so in the next month (although 
another 17,500 plague deaths occurred then, and daily mortality remained above 
600 until October 19). By December, the epidemic had abated.

Several estimates were made of total mortality. The Plague Commission, 
organized by Orlov, put the deaths at about 56,900; other contemporaries sug-
gested as many as 100,000. The modern historian John Alexander estimates that 
50,000 died in the city itself and another 50,000 in the central region of Russia 
that immediately surrounded it. These numbers may have represented 20–30% 
of Moscow’s population, estimates of which range from 150,000 to 300,000; 
probably no more than 150,000 had remained in the city in the peak months of 
the epidemic.

SIGNIFICANCE

The 1771 Moscow epidemic was the worst plague visitation in Russian history. 
Its death toll almost certainly exceeded that suffered by the then-thinly-populated 
Russia during the fourteenth-century Black Death (see volume 2, chapter 5), as 
well as those of the earlier serious epidemics of 1570 and 1654.

The experience of the epidemic had a number of immediate effects on the 
Russian economy, government, and medical system. It stimulated a surge in 
medical literature in the Russian language and underlined the need felt by Russians 
for contacts with the medical thinking and practices of western Europe. The 
experiences of 1771 strengthened convictions among the Russian medical and 
political establishments that disease was most often borne by contagion, and in 
subsequent decades Russian policies against epidemics were strongly 
anti-contagion.

The epidemic immediately and seriously disturbed the economy of Moscow, 
for those possessing hard-to-replace mercantile and artisanal skills suffered high 
mortalities. It struck perhaps two-thirds of the city’s industrial establishments. 
The particularly high toll in such large manufactories as the Big Woolen Court, an 
industrial structure that employed and housed several thousand, led to a deter-
mined decentralization of Moscow industry after 1771. Smaller workshops 
replaced such large textile factories, and other industries transferred out of the 
city altogether.

Political effects were serious as well, although perhaps more diffuse. The Rus-
sian ruler, the Czarina Catherine II, disliked Moscow anyway, and the epidemic 
(and the riot that accompanied it) made her even more determined to reform and 
modernize the city (see the “Responses” section). It may have contributed to a 
Muscovite sense of martyrdom and separateness from the Westernized capital 
city, St. Petersburg. And in some larger way, the Moscow epidemic of 1771 entered 
into a larger pattern of events that made the years 1768–1774 a period of crisis in 
Catherine II’s rule (see the “Unresolved Historical Issues” section).
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BACKGROUND

In Russia, as in western Europe, plague had regularly recurred from the 
fourteenth century through the seventeenth, with increasingly long intervals 
between epidemics. Illustrating the persistence of the Second Plague Pandemic, 
particularly serious epidemics occurred in Moscow in 1570 and 1654; on the latter 
occasion, civil authority briefly collapsed in violence and looting. Periodic plague 
outbreaks continued to affect different areas of the Russian Empire (e.g., in 1690 
and 1738), but Moscow remained free of plague between 1654 and the 1771 
epidemic.

In the light of much later understanding of plague, we can now see that Moscow 
was especially vulnerable to the disease in the middle and late eighteenth century. 
It was a large, crowded city built largely of wood; water channels and rivers hon-
eycombed it. Moscow had become an important textile manufacturing center, 
where large stocks of such imported raw materials as wool and silk accumulated; 
it was also a major grain market. The wooden dwellings and the water channels 
provided ideal environments for rats to live and move, the wool and silk could 
harbor fleas, and the granaries drew rats. The city contained very crowded work-
ing and living quarters and also had a large transient population of beggars, sol-
diers (and their followers), convicts, and clerics without pastoral responsibilities. 
The movement of people in and out of Moscow made the spread of disease from 
elsewhere more likely.

In the immediate background of the 1771 epidemic was a war between Russia 
and Ottoman Turkey, which began in October 1768. Russians had long connected 
plague epidemics with contacts with Turkey, and Russian conquest of the Turkish 
Danubian provinces in 1770 led to the rapid progress of the epidemic from the 
southwest toward Moscow. To commercial traffic was added the movement of 
military personnel and supplies between the Russian heartland and the war zones.

HOW IT WAS UNDERSTOOD AT THE TIME

By the eighteenth century, Russian opinion about plague largely mirrored that 
found elsewhere in Europe. Plague was explained in terms that combined beliefs 
in contagion and miasma. If anything, Russian authorities (medical and political) 
emphasized contagion more than others did, but the differences were of degree. 
Plague, it was thought, had its origins in some locally based miasma or local 
corruption of the atmosphere; it then spread from its point of origin by contagion, 
passing from person to person. Russians were convinced that this disease came 
from outside their homeland, especially from Ottoman Turkey. Some opinion also 
recognized that the poorest quarters of cities were more vulnerable, but no 
agreement existed about why that was so. Did the poor lead a life that engendered 
dangerous miasmas? Were they simply heedless of precautions? Or did crowded 
conditions ease the path of contagion?

Many Russians—perhaps more in proportion to population than elsewhere in 
Europe—remained convinced that plague stemmed from divine displeasure, 
human sin, and/or malignant magic. Medical interpretations, especially those of 
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western Europe, had only begun to enter Russian society. Only in the reign of 
Czar Peter I (1689–1725) did the Russian state begin to take medical opinion into 
account in its formulation of policy during epidemics. The population as a whole 
had not absorbed much sense that physicians held the keys to disease; on the eve 
of the 1771 Moscow plague, physicians in the entire Russian Empire numbered 
about 100. As recently as 1738, a woman had been tortured into confessing that 
she had transformed herself into a goat and infected others with evil spirits (Alex-
ander 1980, 30). In the 1771 epidemic, such religious views of disease were fre-
quently expressed and dramatically acted on.

One additional understanding of the disease was important in the 1771 epi-
demic: For a variety of medical and political reasons, Moscow (and imperial) 
authorities remained uncertain about the identification of the disease against 
which they bent their efforts. Was it plague? If it was, then certain draconian mea-
sures were called for, which would both disrupt society and commerce and give 
rise to dangerous outbreaks of mass emotion. Many motives existed for states of 
denial.

RESPONSES

In line with the dominant theory of plague’s cause, over a long period Russian 
authorities evolved a set of responses to a disease thought to be carried from 
elsewhere by contagion: quarantines and cordons to keep the disease away and 
isolation of those infected if the quarantines failed to stop plague. Those measures 
dominated the responses to the 1771 Moscow epidemic, but that event also 
illustrates the ways in which they might not be thoroughly applied, even though 
the state, in theory, could use ferocious punishments to enforce them.

The 1771 epidemic appeared (or seemed to appear) in three phases, and the 
responses to them had an on-again, off-again character. Measures were decreed 
and perhaps put in place; then they would be lifted; then reinstated more compre-
hensively; and then the same cycle repeated itself. Plague first appeared in the 
Moscow suburbs in November 1770, but it was only when the death toll became 
truly catastrophic in September 1771 that arguments about the identity of the dis-
ease ceased. And even then, the measures taken against it were vigorously con-
tested, for the isolation of the city by quarantines and cordons coincided with a 
serious crisis in the food supply.

By the time plague made its November appearance in the Moscow suburbs, the 
government had been implementing cordons and quarantines in response to the 
disease’s spread to the northeast from the conquered Danubian provinces since 
early 1770. But doubt and perhaps concealment marked its arrival in Moscow. The 
affected sites—a textile factory and a military hospital—were isolated, but no 
general quarantine was imposed for Moscow. The central government in St. 
Petersburg blamed Turkey for the epidemic and prohibited the importation of cloth 
from the Danubian provinces, but by the end of December the epidemic had appar-
ently ceased and in practice the measures were abandoned.

The epidemic’s second appearance, by February 1771, was concentrated in the 
so-called Big Woolen Court. That structure was isolated, a pesthouse was 
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established to separate victims from the healthy, and the healthy population of the 
factory was evacuated. Other factories were fumigated, public baths were closed, 
and burials within the city were forbidden. An imperial official, Peter Eropkin, 
was empowered to control measures against the epidemic. But throughout this 
phase (March and April) no public admission of plague appeared, and the owners 
of factories were urged not to alarm their workforces with strict anti-plague disci-
pline. As the danger passed (by late April), the public baths were reopened, 
sequestered factory workers were released, and cloth shipments to and from the 
Big Woolen Court resumed.

By July plague mortality had reached a new peak, and with that came a renewal 
of official measures. In the next several weeks, public baths were again closed, 
burials within the city were again forbidden, the healthy workers of infected fac-
tories were again sequestered, buildings were again fumigated. Inspectors now 
moved through the city, registering deaths, tracing the sick, and ordering property 
be burned. And on August 20 (in a month when the official plague toll exceeded 
7,000), Czarina Catherine II ordered that Moscow be isolated from outside 
contacts.

Opposition mounted to these more active government policies. One source of 
resistance originated in religious belief and practices. Processions through the 
streets, in which icons were borne by the faithful, had begun in late July. Believ-
ing that the disease was contagious, authorities had attempted to discourage these 
crowds, and that action further disturbed the pious, who found their traditional 
funeral customs (washing and kissing the dead, and following coffins in funeral 
processions) similarly restricted. Catherine II’s dislike of the backward city of 
Moscow was countered by Muscovite suspicion of the Western, “foreign,” St. 
Petersburg court. Most of the physicians in Moscow (and indeed in Russia) were 
in some way foreign, in training at least, and popular resentments increasingly 
focused on them. Crowds threatened doctors and inspectors of goods. The Mos-
cow city authorities, fearing the likely violent reaction to the isolation of the city 
in a time of serious food shortages, resisted Catherine’s quarantine proclamation. 
On September 20, Catherine ordered a new imperial official—her favorite Grigori 
Orlov—to Moscow to assume supreme command of the city.

But by then the accumulated grievances against the government plague policies 
had exploded in a serious riot. Word spread that miracles were occurring at an 
icon hanging from one of the city’s gates, and a crowd gathered there, which 
included priests resentful of government interference with their funeral practices. 
Eropkin, the imperial official, and the archbishop of Moscow, Amvrosii, hoped to 
calm the situation by summoning the angry priests to a meeting, but their mes-
sengers to the scene (six soldiers, an official, and a priest) were resisted by the 
crowd, as a rumor spread that the archbishop and his soldiers intended to seize the 
icon. (Amvrosii had for some time been worried by the behavior of clergy who 
seemed out of his control and who, he believed, fed popular superstitions about 
plague.) By the evening of September 15, thousands of Muscovites were in the 
streets and a full-scale riot was underway. The rioters broke into the palace pre-
cinct of the Kremlin and looted the archbishop’s lodgings. The next day attempts 
to coax the looters out of the Kremlin failed; some of the crowd, now inflamed by 
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the Kremlin’s wine cellars, found the archbishop in a monastery, battered him for 
two hours, and finally killed him. Late in the day on September 16, Eropkin 
assembled troops and regained control of the Kremlin, but crowds in the streets 
continued the fighting through the night. When the violence finally ended, an 
unknown number of people lay dead; the official tally was 78, but other estimates 
ranged much higher.

In response to this collapse of authority, Eropkin decided to (once again) ease 
the plague policies, modifying the insistence on sequestering the healthy. But 
those orders were promptly countermanded by Orlov, who arrived with Cathe-
rine’s direct authority to restore order on September 26. Orlov began a thorough 
anti-contagion program, reintroducing compulsory isolation for all those infected 
and sequestering others. A commission was appointed to oversee more active pol-
icies, which included supervising medical providers. New pesthouses were cre-
ated, medical staff was conscripted, those who concealed facts—as well as 
looters—were punished. Dogs and cats from infected places were killed.

Medical responses to plague in 1771 Moscow resembled many of the practices 
in other plague epidemics late in the Second Plague Pandemic, although Mos-
cow’s population of physicians was small and relatively recently established. Phy-
sicians bled and purged the sick, attempted to lance plague buboes, and prescribed 
a wide variety of herbal and chemical concoctions. For a time, the cool regimen, 
in which patients were placed in cool rooms, bathed in cold water, and rubbed 
with ice, enjoyed some favor. Far more common were the ministrations of irregu-
lar and folk healers, and the performance of symbolic religious gestures.

UNRESOLVED HISTORICAL ISSUES

The 1771 Moscow epidemic was one of the last events of the Second Plague 
Pandemic in the Western world. Its story, therefore, enters into the larger 
unresolved questions about that pandemic, especially any explanation of the 
pandemic’s disappearance. It was the last visitation of epidemic plague in the 
Russian interior. John Alexander, the modern authority on this epidemic, argues 
that it occurred as a result of a unique combination of circumstances. Weather 
conditions played a role: a warm late fall allowed plague to reach Moscow in 
November; a short winter allowed it to survive and reappear; a suddenly cold late 
spring apparently drove it away; but then a warm summer brought it back again in 
all its fury. The war between Russia and Ottoman Turkey opened paths of human 
contagion. The simultaneous crisis in food supply contributed to both a high death 
toll and to escalating social tensions. The development of industries in Moscow 
had created congested working and living places, where materials (wool, silk) 
harboring fleas were brought. Moscow, an overwhelmingly wooden city, provided 
ideal conditions for rats.

If Alexander is correct, were all urban epidemics toward the end of the Second 
Plague Pandemic the products of local circumstances? If so, could the disappear-
ance of the second pandemic be explained by changes in those circumstances? 
Did the conditions of Moscow change in the years after 1771? Did the anti- 
contagion measures of the Russian state have an effect?
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One particular feature of the Moscow epidemic calls out for a clearer explana-
tion. It exacted a disproportionate death toll on the population of young adults, 
and especially young adult males. Why was that so? In what ways were young 
males at greater risk? Did a higher proportion of them remain in the city? Did 
their occupations (or habits) bring them in closer contact with rats and fleas? The 
contrasts with the experience of 1665 London, where females suffered dispropor-
tionately, are interesting.

The solutions to some other unresolved issues will probably remain specula-
tive. It is tempting to say that the 1771 epidemic contributed to Russian fears of 
foreigners (especially the Turks), and that that xenophobia strengthened the Rus-
sian state’s devotion to the practices of anti-contagion. Did the 1771 experience 
deepen Muscovite resentment of foreign, Westernized, cosmopolitan St. Peters-
burg, from whence came orders that imperiled Moscow’s prosperity and peace?
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Yellow Fever in Hispaniola, 1793–1804

WHEN AND WHERE

Although yellow fever epidemics recurred in the islands of the Caribbean 
between the seventeenth and nineteenth centuries, serious outbreaks on the island 
of Hispaniola in the period between 1793 and 1804 had particularly important 
political consequences. Since the late seventeenth century, control of Hispaniola 
had been divided between Spain (Santo Domingo, on the eastern part of the island) 
and France (Saint Domingue, on the western). The French Revolution that began 
in 1789 precipitated a series of events in which yellow fever epidemics played a 
crucial role. By 1793 Great Britain and Spain were at war with the revolutionary 
French republic, and in September of that year Britain landed an army of 
occupation in Saint Domingue.

Those British forces arrived in the midst of political turmoil on the island. The 
French Revolution’s promises of liberty had stirred the white planters (who hoped 
to be free of colonial restrictions), the mulattoes (who hoped for political rights), 
and the African-descended slaves (much the largest group, who hoped for free-
dom). Well-organized slave revolts had begun. Some of the slave leaders wel-
comed the British (and Spanish) as allies in their rebellion, but the French 
commissioner on the island proclaimed that all slaves were free, winning many of 
them back to French allegiance; then in February 1794 the French government 
entirely abolished slavery in its lands. The British attempt to control Saint 
Domingue now faced concerted opposition from a slave rebellion that became a 
war of liberation.

By June 1794, Britain landed about 4,000 troops on Saint Domingue, and in 
that summer a yellow fever epidemic began. Two newly arrived British regiments 
suffered over 40% mortality in three months, and by the end of the summer the 
epidemic had begun to spread from the town of Port au Prince (its original focus) 
to other places on the island. The disease abated somewhat at the end of 1794 and 
the beginning of 1795, but by the spring of 1795 it returned in strength and its 
effects on the British force in the summer of 1795 were horrific. One regiment 
newly arrived from Ireland in April had lost 41% of its members by July 1; it then 
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suffered 23.6 deaths per 100 still-surviving members in July, 35.5 per 100 in 
August, and 42.4 in September. Another regiment experienced 60% mortality in 
October alone.

British losses continued through 1796 and 1797, although their numbers relat-
ing to mortality and causes of death are less clear. What was clear was that the 
British effort at the conquest of Saint Domingue had been frustrated by a combi-
nation of yellow fever mortality and the resistance of the ex-slaves led by Tous-
saint L’Ouverture. Army recruitments in Britain lagged, as men hesitated to join a 
force that would be sent to likely death in the West Indies. By 1797 the British 
government, needing recruits to face a potential French invasion of its homeland, 
decided to abandon its attempt to control Saint Domingue. In July 1798, the last 
British troops left. Of the total of 20,200 British troops sent there between 1793 
and 1798, 12,700 had died, most from disease. Since Spain had ceded its part of 
Hispaniola to France when it made peace in 1795, the whole island was in theory 
loyal to France, but in effect it was independent and under the control of the black 
ex-slaves who had led the rebellion against their masters and the British invaders.

Yellow fever also savaged the next European effort to regain control of Saint 
Domingue, that of France in 1802 and 1803. Between 1798 and 1802, the island’s 
practical independence stemmed from British control of the oceans, which pre-
vented the nominal French overlords of Saint Domingue from reaching it. In 
March 1802, Britain and France made peace, and the French government attempted 
to reassert its control over Saint Domingue. Napoleon Bonaparte, who dominated 
France as First Consul, sent an army under the command of his brother-in-law 
Charles Leclerc. Leclerc’s forces enjoyed initial success, but the French reimposi-
tion of slavery stirred resistance, resistance that allowed yellow fever to seriously 
weaken the French army. By November 1802, the original French force of 20,000 
had been reduced to 2,000, and Leclerc himself died of yellow fever. Another 
French army was sent out in 1803, but yellow fever and popular resistance tore it 
apart as well. At the end of November 1803, the French evacuated, surrendering to 
a blockading British fleet. (Britain and France had again gone to war in May.) 
Although the numbers are uncertain, about 25,000 of the 35,000 French soldiers 
involved died in 1802 and 1803.

When the French left, the victorious revolutionaries led by Jean-Jacques Des-
salines proclaimed Haiti an independent republic, the second one in the Western 
hemisphere, and the only state ever founded by a successful slave rebellion.

SIGNIFICANCE

These epidemics played a crucial role in the history of the Caribbean. Saint 
Domingue was the most important French colonial possession, the source of great 
wealth. Its ultimate surrender by France (and the failure of the earlier British 
attempt to take it over) marked the first extension of Robert Palmer’s “age of the 
democratic revolution” to Middle and South America (Palmer 1964, 338, 514). 
The inability of the British and French to keep fever-ridden armies in the field, 
combined with the determined resistance of the resident black population, led to 
the defeat of the colonial powers and the independence of Haiti. To some unknown 
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extent these events inspired revolutionary ideas elsewhere in the colonial 
Americas. When the French abandoned Haiti, they immediately sold their 
Louisiana territory in North America to the United States; it may be that yellow 
fever’s depredations directly led to the Louisiana Purchase.

The yellow fever epidemics in the Caribbean in the 1790s and 1800s were part 
of a larger period of yellow fever attacks in the western Atlantic.

BACKGROUND

Yellow fever has been documented in the West Indies as early as the 1640s. Its 
causative virus likely evolved in east or central Africa; from there human traffic 
carried it first to west Africa, then across the Atlantic with the slave trade to the 
Caribbean. Yellow fever is carried from one person to another by a species of 
mosquito, Aedes aegypti. (The virus may also be found in populations of other 
primates as well as humans.) Aedes aegypti has a narrow range; it is found most 
often in urban or other dense settlements and prefers standing water (such as that 
in water casks and cisterns) for its breeding. Its habitat, so often human-centered, 
therefore differs considerably from the more wide-ranging swamp-dwelling 
mosquito species that transmit malaria. The severity of yellow fever varies 
considerably, but regardless of the severity of an individual case, one exposure 
confers immunity from further attacks.

That severity has depended on several factors, the most important being the 
presence of a densely settled population of people without previous exposure. 
Between the late seventeenth century and about 1770, periodic epidemics of the 
disease struck islands in the West Indies, most often on the heels of waves of set-
tlement by Europeans and the African slave populations they imported. Europe 
offered little or no exposure to yellow fever, so almost all Europeans were vulner-
able; while many African people may have been exposed to yellow fever, many 
others probably had not been. A fresh concentration of European settlers and 
planters, bringing more slaves, could create conditions favorable for an epidemic. 
Thus, yellow fever was especially serious in Barbados around 1700 and in Marti-
nique in the 1730s, for example. And any time a large European military force (a 
dense population of unexposed people) appeared in the Caribbean, a major out-
break of yellow fever often accompanied it. When a British army made up of some 
Britons and some North American British colonists besieged Cartagena in 1741, 
an astonishing 70% of the force perished, mostly from disease; in taking Havana 
in 1762, the British lost 40% of their troops.

Few outbreaks of West Indian yellow fever occurred between about 1770 and 
1793, and none of them were serious. Apparently, a high proportion of the resident 
population of the Caribbean islands (whether of European or African descent) had 
by then been infected by earlier cases; perhaps the virus was less lethal (for 
unknown reasons) in those years so that its cases did not attract attention. It 
became a not very serious, endemic disease, at least for the resident peoples.

The dramatic political situations created by the French Revolution changed all 
that, as can be seen earlier in the “When and Where” section. Large numbers of 
nonimmune people suddenly arrived from Europe: soldiers, sailors, officials, their 
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wives, and servants. Most of them were housed in crowded military barracks in or 
on the edges of towns, located with no regard for the health of the troops (but see 
the “Responses” section). Those troops were generally poorly nourished, poorly 
clad against the wet climate, and too often consumed too much alcohol. Their bar-
racks therefore promoted the spread of many diseases, including malaria, typhus, 
and dysentery, as well as yellow fever. Particular weather circumstances in the 
1790s may have contributed as well. Years of high rainfall (even by West Indian 
standards) promoted mosquito populations; succeeding dry spells meant increas-
ing human reliance on such standing water sources such as cisterns: ideal environ-
ments for Aedes aegypti mosquitoes.

And in 1793 a particularly lethal supply of those mosquitoes arrived, conveyed 
by a British ship that had become a nearly ideal floating environment for them. 
The Hankey had set out from England in 1792 carrying 120 passengers who 
intended to establish a settlement colony on the west coast of Africa; the intention 
was to cooperate with Africans, not enslave them. After about six months in the 
vicinity of the island of Bolama, the settlement failed and the Hankey departed, 
accompanied by a shipload of mosquitoes, who had found the tightly packed Euro-
pean crew, with their water barrels and jugs, an ideal environment. The vessel 
made its way into the Caribbean, stopping at Barbados, St. Vincent, and Grenada 
in the spring of 1793; these ports meant further exchanges of European crew mem-
bers and ship environments, and therefore both serious disease propagation and 
enlistment of more vulnerable European sailors. The Hankey, still riddled with 
Aedes aegypti, arrived on the coast of Haiti, in the midst of revolutionary turmoil, 
in June 1793. Its next stop was to be Philadelphia, for which it set off carrying 
white planters now fleeing the Haitian revolution.

HOW IT WAS UNDERSTOOD AT THE TIME

Eighteenth-century thinkers still tended to group fevers within one large cate-
gory that did not assume separate disease entities. But, by the time of the 1790s 
epidemics, the symptoms of yellow fever had been widely recognized, and those 
symptoms gave the ailment a clearly separate standing. Especially notable in vic-
tims were vomiting, often black or bloody, jaundice (hence the “yellow”), and 
high fever that led to delirium.

But while agreement might be possible about the identity of the disease, 
controversy persisted about its origins. Did it arise (or only exist) in particular 
places? Or could it be carried, contagiously, from one place to another? Eighteenth-
century opinion, including opinion of Europeans in the West Indies where yellow 
fever was rife, often awkwardly maintained both; fear of contagion was general, 
but so too was the conviction that yellow fever was only imported from some 
dangerous other place. Communities did not want to admit, even to themselves, 
that yellow fever was native to them.

Some observations about the disease were also widely accepted: its highly 
localized, often urban character; the vulnerability of strangers (in the Caribbean) 
to it; its prevalence among seamen in the tropics; and the apparent greater vulner-
ability of the dissolute and the intemperate.
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RESPONSES

British and French physicians in the West Indies responded to yellow fever 
somewhat differently in the 1790s. The French approach, more modest, attempted 
to ease the dramatic symptoms of the disease with warm baths and herbal 
concoctions. The British—notably the Saint Domingue hospital inspectors Hector 
McLean and Robert Jackson—urged more heroic measures in the hope of righting 
what they felt to be humoral imbalance in the victims’ systems. British responses 
occasionally included bleeding or blistering to remove blood; more often bile was 
removed with purgatives such as calomel or other mercury (or arsenic) compounds. 
Laudanum (the imprecisely defined mixture of alcohol and opium) was frequently 
employed to ease the pain of many ailments, including yellow fever. Alcohol was 
also specifically prescribed to revive faltering pulses. (The contrasting French and 
British approaches to yellow fever in the West Indies may also be seen in the 
contemporary United States; see volume 2, chapter 17.)

The use of alcohol—in one form or another—as a specific remedy contradicted 
another common belief of the time: that drunkenness and the dissipation that 
stemmed from it were themselves aggravating factors or even causes of yellow 
fever. Certainly, the dosing of yellow fever patients with alcohol contributed to the 
generally wretched nursing care that characterized the British military infirmaries 
in Saint Domingue and elsewhere in the Caribbean.

Although some contemporary opinion recognized that higher elevations might 
be healthier, military conventions (or necessity) often prevented moving barracks 
out of sea-level cities. By 1797, however, a British commander, John Simcoe, 
began dispersing his forces out of Port au Prince, and that move may have lowered 
mortality, if too late to save the occupation mission.

UNRESOLVED HISTORICAL ISSUES

The precise mortality that can be ascribed to yellow fever in Hispaniola in  
the period 1793–1804 remains unknown, largely because the identification of the 
ailment remained imprecise. Many fevers swept through the West Indies in the 
eighteenth century; these particular major epidemics might have been dominated 
by yellow fever (which certainly could have dramatic symptoms), but malaria and 
typhus (and others) probably played a role as well. The possibility of variations in 
the virulence of yellow fever remains another variable in the medical detection of 
these diseases: Were the decades of the 1770s and 1780s in the West Indies free of 
yellow fever because most of the resident population had already been exposed to 
a case of it, or because it became in those years a mild infection of which people 
took no notice? Did the epidemics after 1793 simply result from an influx of 
nonimmunes (the European armies), or did their arrival coincide with an emerging 
and more virulent virus? Knowledge of the mortality rates suffered by the African 
descendants on Hispaniola is very imprecise. Did they suffer more from yellow 
fever after 1793 than they had in the 1770s and 1780s?

Some of the answers to such questions have had to rely on contemporary 
testimony, and that testimony itself is sometimes suspect. For example, a French 
author claimed in 1794 that yellow fever did not exist in Saint Domingue until that 
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year; it had to have been imported from somewhere else. In 1796, the British 
government, fearing the adverse effects of the truth on the recruitment of soldiers, 
understated the frightful death toll of its troops in Saint Domingue. And subsequent 
historians, realizing the faulty nature of that evidence, have sometimes erred in 
the direction of exaggeration.

Western approaches to yellow fever remained in turmoil for the remainder of 
the nineteenth century, and the experience of Hispaniola did not contribute to a 
long-term resolution of disputes. Some argued that the British imposition of heroic 
medicine in Saint Domingue had reduced the mortality rate, and—together with 
the contemporary Philadelphia experience—that justified bleeding and purging. 
Whether yellow fever was contagious or local remained in contention. If the dis-
ease was particular to certain places, the unpopular quarantines (harmful for 
commerce) could not be justified.

The Caribbean yellow fever epidemics of the late eighteenth and early nine-
teenth centuries played an important role in some larger events, although whether 
they alone were sufficient cause for those events must remain an unanswerable 
“what if?” of history. Britain and France, the great Western maritime powers, 
were successively forced to withdraw from Hispaniola and cede control of it to a 
rebellious population of ex-slaves. In so doing, France surrendered its most impor-
tant colony, one that in the 1770s had provided about 60% of France’s Caribbean 
traffic. More than that, Napoleon reportedly said: “I am today more sorry than I 
like to confess for the expedition to St. Domingue. . . . Our national glory will 
never come from our marine,” and he determined to sell Louisiana to the United 
States (Kukla 2003, 254). The enterprise and determination of the leaders of the 
Saint Domingue slave revolt might have defeated the British and the French in any 
case, and the expanding United States might have forced the cession of Louisiana. 
But would those events have happened without the yellow fever epidemics?
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Yellow Fever in Philadelphia, 1793

WHEN AND WHERE

In July 1793, an epidemic of yellow fever began in Philadelphia, the capital of 
the new United States. Yellow fever evidently reached Philadelphia on ships 
(especially the Hankey; see volume 2, chapter 16) that carried people fleeing from 
a revolution in the French Caribbean colony of Saint Domingue (Haiti). The 
epidemic reached its height in September and October 1793, dying out by 
November. Modern scholars estimate Philadelphia’s population in 1793 as about 
51,000; in the months of the epidemic perhaps as many as 5,000 of them died. At 
least 20,000 people fled the city during the epidemic, so the proportion of deaths 
among those who remained was quite high.

The actual mortality from yellow fever remains uncertain. In many of  
the deaths thought due to other causes, yellow fever may have contributed to the 
victim’s vulnerability, either directly or by its effects on the networks of care for 
the sick.

Some groups of the population suffered higher mortality rates than others. 
Since yellow fever is often a relatively mild infection for the young, adults were at 
greater risk. Since previous exposure can confer immunity, those who had come 
to Philadelphia from southern homes (in the United States, the Caribbean, or 
western Africa) where yellow fever was more common enjoyed some relative 
advantage. The poor suffered disproportionately, if only because poverty limited 
their ability to flee and their diets may have meant general weakness. And males 
were at greater risk than females, for reasons that remain uncertain.

SIGNIFICANCE

The fact that this epidemic struck the capital city of a new and revolutionary 
republic gave it unusual significance to contemporaries, who read into it a variety 
of symbolic meanings (see the “How It Was Understood at the Time” and 
“Unresolved Historical Issues” sections). Medical and political interpretations of 
both the cause of the epidemic and possible remedies for it consistently overlapped, 
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so the Philadelphia yellow fever remains a good case study for the interactions of 
medicine and politics.

Explanations of and responses to the epidemic illustrate many of the themes of 
eighteenth-century Western thought, especially its faith in science and its convic-
tions about the importance of environments. Those responses also illustrate some 
of the contentions about disease that characterized the time, when old conceptions 
had been discredited and a single new model had not replaced them.

The epidemic demonstrates the growing importance of the trade links between 
the north Atlantic coasts of North America and Europe and the tropics in the eigh-
teenth century, trade links that also extended into the American interior. That 
trade brought the Western world in ever-closer contact with the pathogens of trop-
ical diseases such as yellow fever, as well as more generally altering environments 
in tropical and temperate zones alike.

BACKGROUND

As Europeans and their North American cousins reached into the Caribbean 
and along the western coast of Africa in the sixteenth, seventeenth, and eigh-
teenth centuries, they encountered the Aedes aegypti mosquitoes that carried 
the causative virus of yellow fever from its usual hosts (monkeys as well as 
people) from one person to another. Yellow fever was a common disease of the 
tropics, originating in Africa. In the seventeenth and eighteenth centuries, the 
Caribbean was the chief focus of yellow fever for Europeans, and the ports 
engaged in the trades (especially slaves and sugar) involving that sea repeatedly 
suffered yellow fever outbreaks. If yellow fever began among people aboard a 
ship from a Caribbean port, the disease could be transmitted (by mosquitoes) 
from one person to another during the voyage, and thus reach a northern port. 
Yellow fever had broken out in Philadelphia as early as 1690 (only a few years 
after the city’s original settlement); a yellow fever epidemic in 1699 took a 
higher toll (proportionally) than that of 1793. There had been periodic epidemics 
until 1762, and then there were 30 epidemic-free years, so that the population in 
1793 had a high proportion of people without previous exposure. Yellow fever 
persisted in Philadelphia after 1793; the years between 1797 and 1799, for exam-
ple, again saw serious mortality rates, while the disease also spread to other 
cities along the Atlantic seaboard.

HOW IT WAS UNDERSTOOD AT THE TIME

By the eighteenth century, the gruesome symptoms of yellow fever were well 
known in the Western world. Disturbing colors presented themselves: yellow eyes 
and skin, purple blotches under the skin where internal hemorrhages occurred, 
and black stools and vomit. High fever accompanied this colorful display, and 
death frequently followed. But the conception of a disease as a separate, discrete 
entity was less clear; might—for example—there exist degrees of “yellow fever,” 
that might shade off into something else entirely?
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Physicians also widely differed in their understandings of the fever’s origins 
and causes, as well as therapies to be applied. Some believed that yellow fever 
arose from a troubled local atmosphere, a miasma; such a theory coincided well 
with more general eighteenth-century convictions about the importance of envi-
ronments. Others believed that it passed contagiously from one person to another, 
and that its point of origin might therefore be some distance away from the site of 
the epidemic. Between these local miasma and contagion-over-a-distance theories 
ran a continuum of ideas that tried to incorporate elements of both.

In the 1793 Philadelphia epidemic these theories of origin very quickly became 
enmeshed in political controversy. The followers of Thomas Jefferson (coming to 
be called Democratic Republicans) distrusted city life in the new United States 
and so naturally concluded that the foul air (miasma) of the capital accounted for 
the disease. Their opponents, led by Alexander Hamilton (and called Federalists), 
feared the radical influence of the French Revolution on the new country and so 
blamed the disease on its importation from the French West Indies, especially 
Saint Domingue (Haiti) from whence contagious refugees had recently arrived.

Disagreement also marked thinking about the immediate cause of the body’s 
symptoms. Did they result from an imbalance of the traditional humors? The yel-
low color of the skin and eyes certainly called attention to yellow bile, one of the 
ancient humours, and the black stools and vomit suggested an abundance of 
another, black bile. But modern thinking had been moving away from those 
ancient beliefs, and some physicians saw diseases arising from a disorder of solid 
tissues (such as blood vessels) rather than of the fluids (or humours) that coursed 
through them. Did yellow fever cause an overstimulation of the blood vessels?

These different theories of cause related to different possible therapies, as the 
next section (“Responses”) discusses. But many other beliefs about yellow fever 
circulated through Philadelphia in 1793. Some called on other, new scientific 
ideas. Philadelphia was, of course, the home of Benjamin Franklin, who in addi-
tion to being a preeminent political figure of the early republic had also been one 
of the pioneers of electrical science. Might yellow fever be the product of atmo-
spheric electricity? Still others insisted that God was punishing the city or the new 
nation for its sins.

And other contemporaries saw a racial component in yellow fever, noticing that 
African Americans seemed to have lower rates of infection. (It is likely that Afri-
can Americans did experience lower rates of infection, but the explanation of that 
lay not in race but in past place of residence; those—whether white or black—who 
had spent their youth in southern latitudes were more likely to have gained immu-
nity from a childhood exposure.)

RESPONSES

The most dramatic and immediate response to the yellow fever epidemic was 
flight. As many as 20,000 people—about 40% of the population—may have left 
the city while yellow fever raged. Those left behind included a higher proportion 
of the city’s poor (whose living quarters adjoined the docks where the lethal ships 
lay, and who lacked the means to flee) and most of the city’s African Americans 
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(who performed a large share of the caregiving services that survived). And while 
flight may have been largely instinctive or unthinking, it in fact represented the 
surest chance of survival.

Other responses varied, and as is generally true in epidemics, depended on 
understandings of the origins or cause of the disease. Those who believed that yel-
low fever was imported from abroad—and more particularly from the French 
West Indies—called for a quarantine on traffic from those infected places. Within 
the eastern United States, quarantines were proclaimed against Philadelphia trav-
elers and Philadelphia goods. Such internal quarantines might also appeal to those 
who feared the filth of the city and the possibility that its miasma might be spread 
elsewhere, an illustration of the ways in which theories of miasma and contagion 
from abroad might in practice overlap.

Strong believers in the role of miasma demanded a cleansing of the city. Some 
sanitation efforts commenced, but they were hampered both by a lack of resources 
(the hard-pressed city government had more immediate worries, including deple-
tion of any possible sanitation workforce), and by the difficulty of knowing just 
what part of the environment (earth, air, water) needed attention. Particular com-
plaints arose about a pile of coffee that rotted on a pier where it had been unloaded, 
but (apparently) no attempt was made to remove it. And one of the more bizarre 
theories called for firing guns into the air in the belief that such actions would help 
purify the atmosphere.

Some later opinion argued that during the epidemic the government of the city 
largely collapsed, and it is certainly true that the institutions of the federal govern-
ment closed down and its members scattered. But some elements of the city gov-
ernment, with the assistance of an ad hoc citizens’ board, successfully 
commandeered property for an isolation hospital, as well as an orphanage made 
necessary by the deaths of so many parents.

For many, the appropriate responses to the epidemic were prayer and appeals 
for divine mercy and forgiveness. But physicians claimed an important role as 
well, and their therapies depended on their views of cause. Benjamin Rush (1745–
1813) occupied a particularly important place in Philadelphia’s responses to yel-
low fever. Rush, prominent in the American Revolution and signer of the 
Declaration of Independence, was a leading Republican. The 1793 yellow fever 
epidemic strengthened his conviction (consistent with Republican principles) that 
the disease originated in a miasma, not from an imported contagion. It also con-
firmed his belief that yellow fever could best be treated by bleeding the veins and 
purging the bowels. In some cases, he proposed the removal of a high proportion 
(perhaps as much as 80%!) of the blood in the body. He also prescribed purgatives 
(especially calomel, a mercury compound) to empty the bowels. Rush’s therapy, 
while based on a solidist interpretation of disease that saw overstimulated solid 
tissues at the root of fevers, in fact simply exaggerated that proposed by traditional 
humoral medicine.

Not everyone agreed with Rush’s heroic measures. Some physicians favored a 
gentler therapeutic regimen that employed doses of cinchona bark and wine. And 
Rush’s therapy was associated with Republican politics; therefore, the gentler 
alternative was Federalist medicine. Many physicians, however, fell between those 
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two poles, employing bleeding, purging, and gentler stimulants and relaxants in 
different proportions. All the arguments, whether solidist or humoral, contained 
significant overlaps.

UNRESOLVED HISTORICAL ISSUES

Almost immediately after the 1793 Philadelphia yellow fever epidemic abated, 
a retrospective account of it appeared that framed later understandings of it. 
Mathew Carey, a Philadelphia printer, published his A Short Account of the 
Malignant Fever lately Prevalent in Philadelphia in early 1794. Carey saw the 
epidemic as a retribution for a people who had become luxuriously corrupt in  
the wake of the successful war for independence. As the epidemic proceeded, the 
heroic efforts of citizens such as the mayor, Matthew Clarkson, redeemed the city; 
civic virtue was reborn in the pressure of the tragedy. Carey also slighted the 
contributions (and sufferings) of the city’s African Americans. For nearly two 
centuries, Carey’s narrative dominated historical understanding of the epidemic. 
More recent historical accounts have attempted to present other perspectives, 
including those offered by another contemporary account, A Narrative of the 
Proceedings of the Black People, during the Late Awful Calamity in Philadelphia, 
by Absalom Jones and Richard Allen.

The political significance of the epidemic remains a subject of historical debate. 
John Adams, then the vice president, believed that the epidemic fatally weakened 
a Republican move for power and a potential revolution inspired by radical France. 
That extreme view of the epidemic’s political impact has been debated by histori-
ans, who have softened the outline of political effects and raised other possibili-
ties, including the weakening of Philadelphia’s political and cultural primacy in 
the country.

Philadelphia’s political leaders learned the importance of nursing care from 
the epidemic and attempted to provide it more carefully in the later epidemics 
of the 1790s. They also associated the prevention of yellow fever with sanita-
tion and attempted to improve sanitary conditions. Rush’s prestige in American 
medicine grew, and the measures he advocated in 1793 gave their name—
Heroic—to a whole period of U.S. medical practice, when (in the early decades 
of the nineteenth century) physicians routinely prescribed violent bleedings 
and purgings.

Yellow fever remained a serious menace in U.S. cities through the nineteenth 
century, but it came to focus more on cities in the southern states—perhaps as 
trade from the Caribbean shifted more to such places as New Orleans. An 
understanding of the connections between the causative organism and a species of 
mosquito, Aedes aegypti, emerged in the last decades of the nineteenth century.
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Epidemics in the Napoleonic Wars, 1797–1815

WHEN AND WHERE

Repeated epidemics occurred in Europe during the prolonged periods of war 
that grew out of the epic French Revolution of 1789–1799 and the succeeding rise 
to power of Napoleon Bonaparte in 1799–1815. Those epidemics further illustrated 
the intimate relation between early modern warfare and epidemic disease. (See 
volume 1, chapter 10, and volume 2, chapter 8.)

By the late eighteenth century, European armies were less mercenary, more 
under the control of established governments, and hence under better discipline. 
They were perhaps less likely to pose safety or health hazards to civilians in the 
course of a campaign, although sieges continued to pose great danger to the 
besieged. And armies remained often poorly washed and nourished, and—with no 
clear understanding of the relation between dirt and disease—likely infested with 
lice. Typhus, as in the seventeenth century, was a constant danger. Plague had 
largely receded from at least western Europe, but dysentery and diarrhea remained. 
And the increased firepower of weaponry magnified the risk of septic infection.

Diseases especially followed regions of active military campaigns. In the 1790s, 
they concentrated in northern France, the adjoining Low Countries, and northern 
Italy. Napoleon’s activities in the years after 1799 involved central German states, 
Moravia and Austria, Saxony, Prussia, Portugal, and northern Spain, and (most 
dramatically) his invasion from Lithuania into Russia.

As in the seventeenth century, the difficulties of separating epidemics from 
both the more general ravages of war and from continuing endemic mortalities 
frustrate any simple narrative of “an epidemic.” Specific illustrative examples will 
follow:
1. Between 1806 and 1808, French military hospitals treated 421,000 patients. In 

1807, the most serious of those years of warfare, only one-fourth of those suf-
fered wounds, while illness accounted for the remainder. In the years between 
1793 and 1815, British armies incurred 240,000 deaths, of whom only 27,000 
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fell in battle. Diseases led to two-thirds of the deaths in Wellington’s armies 
between January 1811 and May 1814 (Muir 1998, 9).

2. More specifically, in Wellington’s 1812 campaigns in Spain, 905 of his sol-
diers died of wounds, 35 suffered from gangrene, 4 from tetanus, while typhus 
felled 999 and dysentery a staggering 2,340 (Muir 1998, 299, n. 36).

3. Napoleon set off with perhaps 600,000 troops in his 1812 invasion of Russia. 
Although any estimate must be very imprecise, of that vast horde about 
300,000 died from disease and related exposures and hardships (Muir 1998, 
276, n. 18).

4. In the so-called Battle of the Nations fought at Leipzig in October 1813, per-
haps 36,000 sick and wounded soldiers poured into the city, spreading conta-
gion as they came; as they died, more followed, while the surrounding 
countryside had been devastated by pillaging that left surviving inhabitants 
impoverished, defenseless, and at the mercy of pathogens as winter set in. 
And the battered retreating French army carried “hundreds of wagons filled 
with unhappy wounded men who had no medical care since Leipzig . . . 
packed in with them were sick men suffering from dysentery, typhus fever, 
etc., almost all of them succumbing to inanition, weakness, and filth, as well 
as disease . . . with the result that they infected all the towns and villages 
along their route,” thus conveying diseases and misery from Saxony back into 
northern France (Muir 1998, 264–265; quoted in Talty 2009, 264).

SIGNIFICANCE

While the wars of 1792–1815 offered vivid examples of significant loss of life 
from the confluence of violence and disease (as had the Thirty Years’ War), the 
more prosperous and strongly governed states could now avert or cushion serious 
demographic collapse of the seventeenth-century sort. It also remains unclear to 
what extent disease was decisive in the outcome of any specific battle or campaign, 
but certainly any military history that neglects its effects is incomplete or 
misleading.

BACKGROUND

Warfare in the French Revolutionary and Napoleonic age remained hazardous 
to a population’s health, and several new elements contributed to those dangers. 
Armies by the eighteenth century were generally better disciplined than their 
seventeenth-century predecessors, while the weapons with which they fought had 
not become significantly more destructive. What had changed were the scale of 
fighting, the size of armies, and their dramatically heightened zeal for victory. The 
French revolutionary governments had proclaimed a levée en masse that potentially 
could conscript the entire population for war, fought by citizens in defense of their 
ideals (or to extend their benefits to others). By 1812 Napoleon could assemble an 
army of about 600,000 troops, vastly larger than any force seen in previous 
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Western history. If it became disease-ridden, it therefore posed a proportionally 
greater risk of infection to whatever noncombatant population it encountered.

While some cities had benefited from central planning and improved building 
materials, they still suffered from haphazard methods of disposing human wastes. 
Their greater size simply magnified the dangers of waterborne disease, while 
urban density promoted person-to-person contagion. Rural populations were rela-
tively defenseless in the presence of an army, which could move among the coun-
tryside with little hindrance from the walls and fortifications that might shelter 
cities.

HOW IT WAS UNDERSTOOD AT THE TIME

Central to the contemporary understanding of these epidemics was the persis-
tent belief that “fevers” existed along a continuum and were thus not discrete 
 entities. “Typhus” had many different names, sometimes called “famine fever,” 
“hunger fever,” “jail fever,” “relapsing fever,” the last term applied to an ailment 
that subsequently became recognized as distinct from typhus. The cause (or 
causes) of these fevers remained unknown, although in the Napoleonic world the 
dominant belief favored the role of “miasma,” a corruption of the air, as opposed 
to “contagion” that spread from one victim to another. Once the fever had taken 
hold in a community, contagion was evidently involved, but it remained unclear 
just what agent passed the fever from one to another.

French soldiers suffering from typhus, lying in the streets of Mainz, Germany, during 
the Napoleonic Wars. (Wellcome Library)
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RESPONSES

In military hospitals in the wake of a battle, wounds attracted immediate 
attention, being treated hastily, brutally, without any anesthetic relief apart from 
alcohol or laudanum, and with little or no attention to sanitation. Those of the 
wounded who survived that experience would remain in the crowded facility until 
recovery, joining a pool of those already infected by typhus or dysentery. Thus, 
the hospital itself could become a site of epidemic diffusion, both within its walls 
and in the surrounding regions.

In treating the diseases themselves, doctors (in or out of hospitals) continued to 
demonstrate that while the theoretical bases of humoral medicine had long been 
undercut, in practice therapies continued to rely on adjustments of the bodily flu-
ids through bleeding and purging. The rashes that marked typhus called for bleed-
ing; dysentery and diarrhea simply meant more purging. Some physicians might 
have recourse to herbal remedies for the relief of pain.

UNRESOLVED HISTORICAL ISSUES

As long as the cause of typhus remained uncertain, the disease would continue 
to haunt unsanitary situations where human lice could proliferate in dense human 
populations. Such conditions made typhus (and relapsing fever) major causes of 
death in the great Irish famine years of 1846–1850 and the local violence that 
accompanied the European revolutions of 1848–1849, for example. Although the 
transmission of typhus was successfully traced to an insect vector—the human 
louse—by Charles Nicolle in 1909–1910, the chaos of World War I meant that 
attempts to eradicate that insect vector would—and did—falter, and typhus thus 
remained (especially in eastern Europe) a major killer during and after the war.
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Consumption in the Nineteenth Century

WHEN AND WHERE

In the nineteenth-century Western world, a disease most often called 
consumption was consistently the greatest single killer. Its peak mortality, reached 
at different times in different places, frequently exceeded 300 deaths per 100,000 
people per year. (Only in its worst years, and only in a few places, did cholera 
mortality approach or exceed that figure in the West.) That disease went by several 
different names during the century: consumption, phthisis, and tuberculosis. 
Consumption was perhaps most frequently used earlier in the century, and 
tuberculosis gradually supplanted it as the century went on.

It is important to understand, however, that those terms do not necessarily refer 
to the same disease. “Consumption” and “phthisis” meant a wasting disease of the 
lungs and chest. Tuberculosis came to mean a disease involving a specific caus-
ative organism, Mycobacterium tuberculosis, especially when that organism 
affected the lungs. It is probable that many—perhaps most—of the cases of con-
sumption did involve infection by that microorganism. But some may have been 
what later generations would call silicosis or even lung cancer, while some other 
diseases not associated with consumption at all (such as scrofula) did involve 
infection by Mycobacterium tuberculosis.

Consumption, whatever it was called, had been a major disease for several cen-
turies before the nineteenth. Some factors to be discussed later (see the “Signifi-
cance” and “Background” sections) suggest that it reached a peak in Europe in the 
nineteenth century, although reliable figures for its incidence really only begin in 
the years after about 1850. Those figures show that its decline began in Belgium 
(for example) in the 1860s, and in England in about 1870. The timing of that 
decline varied widely from country to country, and even from region to region 
within a country. The reasons for those variations are discussed later in this 
chapter; generally, declines in tuberculosis incidence occurred earliest in the most 
developed economies. But note again that those declines illustrate a change in 
tuberculosis incidence, not necessarily equivalent to consumption.
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SIGNIFICANCE

Much of the significance of consumption at its height was cultural, although it 
was a preeminent killer. In the early nineteenth century, consumption was a major 
component of romanticism; death from consumption figured frequently in both 
the lives of the artists of the Romantic period, and in the artistic representations of 
suffering and death that those artists produced. Consumption was the disease that 
struck down the young, the gifted, and the beautiful. Percy Shelley wrote to the 
consumptive John Keats: “This consumption is a disease particularly fond of 
people who write such good verses as you have done” (Rollins 1965, 57). In fact, 
as René and Jean Dubos (1987) pointed out, the pale, wan, frail look of the 
consumptive became in the early and middle nineteenth century an ideal of beauty 
that the florid, the heavy, and the entirely healthy envied.

But as the nineteenth century wore on, other conceptions of the consumptive 
complicated the picture, as its associations with poverty, deprivation, and (per-
haps) moral failure became more frequent. In the early part of the century, con-
sumption was almost fashionable; by the latter part, tuberculosis was almost 
shameful. The evolution of the ways in which society constructed this disease, or 
gave it its meaning, forms another part of the epidemic’s significance. Consump-
tion and tuberculosis are cases that illustrate, with great clarity, the ways in which 
diseases are in part biological and pathological, and in part phenomena created by 
particular societies in particular places and times.

BACKGROUND

In modern understanding, the disease tuberculosis depends on the infection of 
the body by the microorganism Mycobacterium tuberculosis. This organism is 
airborne and easily transmitted from one person to another through the respiratory 
system. Infection, however, while necessary for tuberculosis, is not a sufficient 
explanation for the development of the clinical symptoms of the disease. Many 
people may be infected by the organism and remain healthy all their lives, 
betraying no signs of tuberculosis. Within their bodies, the infection is in effect 
walled off. In fact, some historians have speculated that almost everyone in 
nineteenth-century Europe was infected in that sense. In some infected individuals, 
however, the microorganisms are not contained, but spread into the body’s organs. 
When the organs affected are the lungs, pulmonary tuberculosis results; that is the 
best-known form of the disease, and the one that certainly often lay behind 
consumption, but other organs may be affected as well. Why do some of the 
infected become tubercular? Why, that is, are their bodies unable to resist the 
spread of the microorganism? To answer that question, modern thinkers have 
considered a wide range of possibilities without being able to narrow that range. 
Those possibilities were also considered in the nineteenth century before the idea 
of the role of a germ entered the picture. (They are reviewed in the next section 
“How It Was Understood at the Time.”)

We now believe that tuberculosis has been a human disease since the earliest 
stages of humanity’s past and that its symptoms attracted the attention of writers 
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of ancient Mediterranean, Chinese, and Indian civilizations. Probably always 
present, its importance in the Western world grew from the fourteenth or fifteenth 
century into the nineteenth. In the nineteenth century, social and economic condi-
tions were favorable for both the spread of infection by the tuberculosis microor-
ganism and the development of clinical cases of tuberculosis among those infected, 
thus, the rise of consumption as a nineteenth-century epidemic. Some of the nine-
teenth-century conditions that favored rapid infection by an airborne organism 
included the dramatic growth of congested cities in Europe; hastily constructed 
housing in those cities, which meant confined and sometimes windowless living 
quarters; smoky or fetid urban atmospheres that discouraged exposure to fresh 
air; crowded workplaces that brought large numbers of employees together under 
one roof, sometimes poorly ventilated; and the spread of state systems of compul-
sory education, which brought children together in crowded classrooms.

Some aspects of nineteenth-century urban life may have reduced human capac-
ities to resist the breakout of the bacillus into the lungs. Diets for many lacked 
variety and quantity. Urban life, especially for newcomers, may have meant 
unusual levels of stress. More generally, poverty brought with it many of the pos-
sible conditions that made consumption more likely, and while historians have 
vigorously debated the standards of living of the nineteenth-century urban work-
ing classes, there is little doubt that many of those classes were very poor. One of 
the reasons that the disease’s incidence began lessening late in the century may be 
that living conditions improved for at least some people.

HOW IT WAS UNDERSTOOD AT THE TIME

In the eighteenth and early nineteenth centuries, people understood consump-
tion as a weakening, wasting, more or less gradually acting disease that affected 
the lungs, the chest, and the ability to breathe. Signs included a worsening pallor, 
frequent coughing, and the spitting-up of blood. And by the eighteenth century, 
autopsies had provided some understanding of the disease’s pathology. Lesions, or 
tubercles, formed on lung tissue, and could be seen as the immediate cause of the 
progressive failure of the respiratory system.

But what caused such lesions to form? Why did they form in some people and 
not others? Eighteenth- and early nineteenth-century thinkers considered three 
broad possibilities, without reaching any sort of consensus about them: heredity, 
contagion, and irritation of the lung tissue. Consumption certainly ran through 
certain families, but did simple hereditary weakness explain that, or did the 
infected members of the family pass the disease on to others under the same roof? 
Examples of both possibilities abounded; while believers in one or the other could 
be found in all corners of the Western world, the theory of contagious consumption 
was more widely held in southern Europe, especially Italy.

The theories of heredity and contagion were both very old, while the “irritation 
of the tissue” theory was originally a product of the interest in mechanical phi-
losophy that developed in the middle and late seventeenth century. That philoso-
phy held that mechanical actions—pushes and pulls of one body or substance 
against another body or substance—accounted for all the changes in the natural 
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world; one thing moved because another thing pushed it. If lesions were found on 
lung tissue, something—perhaps dirt particles or foul air—must have irritated 
that tissue. As the “irritation” explanation developed in the eighteenth century, 
other, less mechanical, possible irritants were considered as well, notably the 
effects of stress or exhaustion on the lung tissue.

Consumption was clearly a disease of weakness, and part of its explanation 
might focus on classes or groups of people who were naturally weak. In the eigh-
teenth and early nineteenth century the weakness of one population—women—
stood out as a marker for consumption. While certainly men suffered from it as 
well, women were thought to be especially vulnerable. Later in the nineteenth 
century, race and social class joined gender as explanations of why some were 
more prone to consumption. In the United States, African Americans were thought 
susceptible; in Europe, it was the lower or poorer classes. (As indeed they were, at 
least statistically. But were African Americans, or the European poor, naturally 
consumptive, or did environmental circumstances make them so?)

But for a time at least consumption was associated with gentility, not with pov-
erty. According to a popular 1830 American medical writer: “Consumption 
spreads its ravages in the haunts of gaiety, fashion, and folly—but in the more 
humble walks of life where the busy hum of laborious industry is heard, it is sel-
dom known” (Gunn 1986, 161).

RESPONSES

Consumption was a long-lasting, chronic disease. Physicians and others who 
treated it could advise a wide range of gradual palliatives without the pressure of 
demand for an immediate cure. Causal theories dictated most of those measures. 
If, for example, irritation of the lungs arose from dirty air, the sufferer should 
move to better air; so, by the late eighteenth century, sea air was often 
recommended, found either by residing on the seacoast or by taking an ocean 
voyage. By the mid-nineteenth century, the pure air of mountains became another 
favorite locale for the consumptive. These “find better air” solutions obviously 
applied chiefly to people with ample means.

If stress or exhaustion were the cause, then the solution—rest and relaxation—
again applied mostly to those who could afford it. In the course of the nineteenth 
century, the sanatorium—a place of rest and relaxation (and perhaps healthful 
exercise as well) located in pure mountain or bracing sea air—emerged as a major 
response to consumption. The earliest such institution began at the end of the 
eighteenth century, but the sanatoria only spread rapidly after the 1850s, when 
Herman Brehmer opened a widely copied institution in Silesia. In subsequent 
decades, many other sanatoria were founded in both Europe and North America, 
all of them claiming the benefits of mountain or sea air for the consumptive patient. 
Their leaders did not agree, however, on the merits of rest or exercise. Brehmer 
originally believed that the weakness of the consumptive patient should be coun-
tered by a vigorous program of exercise; others (such as the American sanatorium 
leader Edward L. Trudeau) insisted on rest, a view with which Brehmer himself 
eventually agreed.
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The practices of the sanatoria reflected another gradual change toward the end 
of the nineteenth century, as consumption, with its romantic overtones, gave way 
to “tuberculosis,” which was associated more and more with poverty and even 
moral failure. In addition to providing rest, relaxation, or exercise, sanatoria (espe-
cially those in Britain and the United States) undertook to improve the habits of 
their inmates. Poverty was seen as the cause of tuberculosis, either directly (though 
the weakening of the body) or by bringing the victims into a hazardous environ-
ment of poor and confined air; training people in good work habits might in turn 
prevent tuberculosis by enabling them to better their standard of living. Some 
sanatoria therefore became corrective reformatories for the lazy.

The romantic image of consumption persisted, however, while that other (and 
more censorious) picture emerged. Henri Murger’s Scènes de la vie de Bohemè, a 
story of the Bohemian life of Parisian artists, appeared in 1849, when its consump-
tive heroine illustrated the romantic view of the disease. But the story still reso-
nated in 1896, when Giacomo Puccini’s La Bohemè, a popular opera based on the 
story, was first performed.

To provide more immediate relief of the symptoms of consumption, physicians, 
other healers, and the general public had recourse to a very wide collection of 
remedies, in addition to the provision of a healthier environment. Because so 
many conceptions of the cause of the disease coexisted, and because consumption 
seemed to manifest such a variety of symptoms, a corresponding variety of thera-
pies existed as well. Many were dietetic, urging (especially) the consumption of 
meat and dairy products. Cod liver oil enjoyed great popularity; so too did opium, 
or the tincture of opium and alcohol called laudanum, widely used for pain relief.

UNRESOLVED HISTORICAL ISSUES

During the nineteenth century, the immediate cause of consumption remained 
a subject of debate. In 1882 the German physician and microbiologist Robert Koch 
announced the discovery of a microorganism, the tubercle bacillus, that he claimed 
was responsible for the disease tuberculosis. This discovery came at a time when 
the germ theory, holding that specific microorganisms caused specific diseases, 
was rapidly making converts, thanks to the work of Koch and the French chemist 
Louis Pasteur. In fact, Koch’s announcement of the tubercle bacillus was perhaps 
the greatest triumph of the new approach, since it apparently ended the mystery 
surrounding the century’s most consistent killer. But Koch’s discovery did not end 
the discussion of cause, for belief in general environmental or hereditary 
explanations of disease remained widely shared, and not just about tuberculosis. 
Koch’s discovery of the cholera microbe was similarly resisted. Surely a violent 
ailment such as cholera, or a disease that ravaged the body such as tuberculosis, 
could not be solely the product of a microscopic germ. Other factors—the “soil” 
on which the “seed” fell—must play a role. Opponents of germ theory might 
concede that Koch’s bacillus was a necessary cause of the disease, but not a 
sufficient one. And, as the “Background” section suggests, they were correct. 
When a test for the presence of the germ was developed (the tuberculin test, which 
grew out of an unsuccessful attempt by Koch to produce a vaccine for tuberculosis), 
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many of those who tested positive (that is, infected by the bacillus) never developed 
disease symptoms.

Questions therefore remained about the most effective way to attack the disease. 
If the microorganism (eventually called Mycobacterium tuberculosis) were seen 
as primary, then bacteriological testing of individuals and the isolation of the 
positives to prevent the disease’s spread were the proper responses. Ultimate suc-
cess depended on eradicating the germ. But if the “soil” played an important role, 
then a broader attack on the social and economic factors that weakened the popu-
lation was needed: environment, diets, housing, working conditions; physicians 
who treated those with symptoms, not bacteriologists who tested blood, would 
dominate.

In addition to the questions remaining unresolved at the end of the nineteenth 
century, consumption also poses one of the major unsettled questions in the his-
tory of human disease: Why did its incidence decline across most of the Western 
world between about 1870 and 1920? Did conscious human action against disease 
have any significant effect? It is generally agreed that explicit medical action, 
whether of prevention or cure, had little impact on the incidence or mortality of 
tuberculosis before the 1920s. The possible exception, which may have had an 
effect in some places, was the isolation of sufferers in sanatoria (and in Britain, in 
workhouses for the sick poor). That isolation may have reduced the airborne trans-
mission of the germs from the sick to the healthy. But the number of consumptives 
so isolated was always a clear minority of the total body of the sick; most sanatoria 
catered to the well-to-do, and most of the sick were poor.

Improvements in living conditions provide a more likely explanation for the fall 
in tuberculosis mortality in the late nineteenth and early twentieth centuries. The 
British medical historian Thomas McKeown, in a series of books and articles, has 
argued very strongly that improvements in diets lay behind declining death rates 
in the period, including the decline in tuberculosis. Better nutrition, made possible 
by a combination of perhaps higher income levels, the opening of new agricultural 
lands, and a variety of changes in transportation and food preservation, may have 
enabled more people to remain healthy even when infected by tuberculosis germs. 
Not all scholars agree with McKeown, and they have doubted how widespread 
improvements in diet were, and added other possible explanations. By the late 
nineteenth century, some of the horrors of living in early industrial cities had been 
reduced; housing was more spacious and better ventilated, workplaces were 
perhaps more healthful than they had been, and any improvement in the quality of 
a city’s air made it more likely that its residents would willingly open their 
windows. All those factors may have removed people from close and confined 
contact with others, and so reduced the chance of infection. The rapidly falling 
birth rates that characterized the developed industrial societies of western Europe 
and North America in the period may have played a role as well. Smaller families 
meant more resources for nutrition and less congested housing; fewer pregnancies 
meant greater powers of resistance for women.

The decline in tuberculosis that began in the late nineteenth century continued 
in the years after 1920 and became very steep after about 1950. In those years, 
deliberate medical intervention began to have an effect. The first moderately 
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successful tuberculosis vaccine, BCG (Bacille Calmette-Guérin), began to be 
used in some countries (but not much in the United States and Britain) in the 
1920s; after about 1950, antibiotics (especially streptomycin) emerged as dramatic 
cures for the disease, which subsequently seemed a thing of the past in the devel-
oped countries of the world.

But by the late twentieth century, tuberculosis was again one of the great killer 
diseases in the world, a development discussed in chapter 44 in this volume.
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First Cholera Pandemic, 1817–1824

WHEN AND WHERE

In 1817 cholera (or, as some Europeans called it, Asiatic cholera) began spread-
ing beyond the areas of India where it had long been endemic, especially Bengal 
and the Ganges River delta. A serious outbreak in Calcutta (in Bengal) began in 
September 1817; within a year, the disease had spread to other places on the Indian 
subcontinent. Bombay experienced an epidemic in the summer of 1818. By March 
1820, Siam (Thailand) was affected, beginning in Penang and then, in May 1820, 
in Bangkok. Manila, in the Philippines, suffered from cholera in 1820 as well. In 
the spring of 1821 cholera reached Java; in the same year, it appeared both in west-
ern Asia, first at Oman, and in eastern Asia, affecting Anhai in China. From those 
outposts, cholera advanced in 1822: in the east into Japan, via the port of Naga-
saki, moving through much of western Honshu between Hiroshima and Osaka; in 
the west, into the Persian Gulf, up the Mesopotamian river valleys to Baghdad, 
from there into Syria. Persia was affected, and from there cholera moved into the 
Transcaucasus. By September 1823, cholera had reached Astrakhan, at the mouth 
of the Volga in the Russian Empire. Islands in the Indian Ocean—Zanzibar and 
Mauritius—were affected as well.

Although cholera epidemics persisted in some of these areas into 1824 (e.g., in 
Java), the pandemic seems to have halted by that year. Perhaps cold weather in the 
winter of 1823–1824 (in places such as central Japan and the Volga basin) pre-
vented its advance into those areas. While the total death toll from the pandemic 
is not known, its depredations in some places were very severe. The Siamese capi-
tal, Bangkok, may have suffered 30,000 deaths (in a city population of about 
150,000) in 1820. In the city of Semarang, in northern Java, 1,225 people died in 
11 days in April 1821, and for the entire island of Java mortality for the year 1821 
was estimated at 125,000 above normal. An early twentieth-century writer called 
this epidemic “probably the most terrible of all Indian cholera epidemics” (Rogers 
1928, 8).

The vast majority of those affected by the first cholera pandemic were Asians. 
Cholera did disrupt the important military campaigns that extended British 
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control in the Indian subcontinent; in one week in 1818, 764 soldiers (of a force of 
11,500) died. About 200 deaths were reported in Russian Astrakhan.

SIGNIFICANCE

In the years 1817–1824, cholera moved, for the first time, out of the relatively 
confined areas of south Asia where it had long been endemic. Thus began a 
series of cholera pandemics that in many ways dominated the world’s disease 
history in the nineteenth century. Its movement in those years illustrated, or was 
facilitated by, two important factors of nineteenth-century life, the spread of 
Western military and colonial power, and the rapid improvement in the speed 
(and frequency) of world traffic. By the first two decades of the century, much of 
the Indian subcontinent had fallen under British control, and that meant that 
India began to be more tightly drawn into an international political and eco-
nomic network. British military and naval personnel more frequently moved to 
and from India and other places in west and southeast Asia, as part of the thick-
ening web of control that tied India (to become, later in the century, the “Jewel 
in the Crown” of the British Empire) to Great Britain and to other British pos-
sessions. For example, cholera apparently moved with British military traffic 
from India to Oman and hence to western Asia in 1821. At the same time, the 
movement of Indian goods to other Asian locales (such as opium to China) 
increased, carried by increasingly dominant British shipping. The pattern of the 
classic cholera pandemic—following human traffic—was set with the 1817–1824 
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outbreak, sped on its way (if not actually caused) by the extension of Western 
economic and military power in Asia.

The mortality from the 1817–1824 pandemic will never be known, although it 
was certainly high. But it gained contemporary significance in part because Euro-
peans in the 1820s made exaggerated estimates of that mortality, and those esti-
mates inspired fears of a new Black Death in the West. Those fears in turn affected 
Western responses to the second cholera pandemic, which began in 1827 and, this 
time, spread to Europe and the Americas, becoming a true worldwide pandemic.

BACKGROUND

As now understood, cholera is caused by bacteria (Vibrio cholerae) that are 
most often transmitted through water supplies, although different foods may also 
be infected as well. They enter humans through the mouth. If the bacteria reach 
the intestines (most will be killed by stomach acids) very severe vomiting and 
diarrhea follow, with drastic dehydration and (frequently) an agonizing and rapid 
death. That disease is the one that had long been endemic in India, especially Ben-
gal, before 1817. The word “cholera,” however, had an older and more general 
meaning and was used to describe any severe diarrheal illness; sometimes such 
illnesses were called cholera morbus or (especially in infants) summer cholera. 
Apart from India, any reference to cholera before the nineteenth century certainly 
refers to a nonspecific description of severe diarrhea or dysentery.

HOW IT WAS UNDERSTOOD AT THE TIME

For Indians, the spread of cholera to parts of the subcontinent other than Bengal 
called for an explanation. Hindu, or Ayurvedic, medical traditions generally inter-
preted disease as a product of disorder in the three humours (wind, bile, and 
phlegm) of the body. That disorder sometimes had an environmental cause, for 
instance from the climate, and sometimes angry gods created disease, either by 
their direct intervention, or indirectly through the environment. Only divine inter-
vention seemed adequate to explain the severe events in the years after 1817. Had 
gods been angered by, for example, the killing of sacred cattle to feed British 
troops? Had the lower castes been defying the gods by polluting water supplies? 
The extension of British power in Indian lands might itself have angered the gods, 
or perhaps deities were rebuking Hindus for their failure to resist the British more 
effectively than they did. Beginning in 1798, British rule in India had expanded 
very rapidly, overthrowing the sultanate of Mysore in the south, extending north-
west from Bengal into the Ganges River Valley, and gaining control of the Maratha 
territories in central India. By 1818 Britain had ceased to be simply one of several 
Indian territorial powers and had become “master of India” (Metcalf and Metcalf 
2002, 67). Hindu explanations of the spread of cholera frequently associated the 
disease with foreign rule.

Western understandings of Asiatic cholera remained largely nonspecific, as 
they would continue to be through much of the subsequent pandemics. Cholera lay 
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on a continuum of diarrheal illnesses, the causes of which were vigorously dis-
puted. And in 1818, the British were quick to blame the cholera that sickened their 
troops on the “dirty” Indian camp followers who accompanied their army. The 
British therefore regarded the disease as the product of a foreign enemy, just as the 
Indians did.

RESPONSES

As cholera spread outside Bengal, the number and variety of local Hindu 
responses increased. Different mediums (especially young women) offered them-
selves as mediators with the angry gods, and special ad hoc shrines appeared 
where the stricken gathered. Outside India, the Siamese monarchy, seeing the epi-
demic as punishment inflicted on the population by gods angry at human evil, 
ordered ceremonies to ward off that evil and attempted to promote meritorious 
conduct in the people.

The contagious character of cholera was a contentious topic from the start. 
British Indian opinion tended to deny that the disease was contagious, arguing 
rather that climate, environment, perhaps a fatal miasma led to cholera. The Rus-
sian state decided, as the disease lapped against its frontiers, that it was conta-
gious and proposed a system of quarantine and isolation of victims, but the policy 
was not clearly implemented, perhaps because doubts about cholera’s contagious 
nature persisted.

Immediate therapeutic responses had little effect, if only because cholera’s 
symptoms developed so rapidly and death often intervened before any remedy 
could take hold. Perhaps for that reason, hospitals played little or no role in 
responses to the first cholera pandemic. Western and Ayurvedic therapies had 
much in common, for both were founded on humoral principles that attempted to 
relieve sickness by restoring humoral balance. Both therefore especially relied on 
modifications of diet, various purgatives and enemas, and (by some Western phy-
sicians) on the drawing of blood (venesection). In at least one case, the application 
of purgatives by foreign physicians contributed to a civil disturbance: in Manila in 
1820, the populace, convinced that cholera came as a result of a plot to poison the 
city’s water, rioted, and grievances about alcohol-based purgatives worsened the 
situation. Later cholera pandemics, especially that of 1827–1835, would feature 
frequent and serious such examples of civil disorder.

ISSUES RAISED FOR SUBSEQUENT CHOLERA PANDEMICS

The first cholera pandemic is also the least well documented, largely because it 
did not reach Europe or the Americas. But it raised important issues that would be 
dramatically illustrated in the succeeding cholera waves. The movement of sol-
diers and sailors remained an important vector of the disease. So too would inter-
national seaborne trade, especially as steamships were introduced from the 1830s 
on. Still another important movement of people probably also played a role in the 
first pandemic, although it was not then clearly realized: the traffic of religious 
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pilgrimages, both toward Mecca from all over the Muslim world and within India 
as Hindus moved to religious sites. In 1831 a French author, Alexandre Moreau de 
Jonnès, associated pilgrimages with the spread of cholera in India, and the habits 
and customs of both Hindu and Muslim pilgrimages then came under attack by 
Western writers; Hindu pilgrimages especially were seen as primitive supersti-
tions that menaced public health.

In the first cholera pandemic, Western and Asian medical responses had much 
in common. British medical practitioners in India still respected some Indian 
medical traditions, and a belief persisted that Asiatic cholera was a disease of a 
particular locality and so local knowledge of it should be honored. Should, for 
example, British local officials in India satisfy local beliefs by paying for Hindu 
anticholera ceremonies, with an eye to keeping the peace between themselves and 
their Indian subjects? In later cholera pandemics, such questions would become 
more difficult, as the gulf between Asian and Western practices grew and as West-
ern opinion moved in the direction of contempt for Asian medicine and indeed 
almost everything Asian.

Another issue prefigured by the first cholera pandemic was the relation between 
disease and poverty. Contemporary Western observers made the connection in 
India, and when the later cholera pandemics reached the West, that relationship 
became a central point of discussion. Did the poor bring cholera on themselves by 
their irresponsible behavior, or did the very condition of poverty make cholera 
inevitable for them, regardless of what they did?

Finally, Western writers, horrified by the mortality of the pandemic in Asia, prob-
ably exaggerated it. Moreau de Jonnès (1831) put the death toll at about 18 million, 
and other writers increased their estimates to as many as 50 million. No evidence 
supports such beliefs, but their currency at the time when the second cholera pan-
demic was reaching Europe and North America helps explain the near-hysteria that 
it generated as it approached.
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Second Cholera Pandemic, 1827–1835

WHEN AND WHERE

The second cholera pandemic, like the first, had its origins in India, and espe-
cially in cholera’s endemic home, Bengal. After the first pandemic had receded 
throughout Asia by 1824, the disease again began spreading from Bengal in 1827. 
By 1829 it had moved into Afghanistan and Persia (following one of the paths of 
the first pandemic), and in August of that year it surfaced in Orenburg, on the 
Ural River in the Russian Empire. But cholera did not stop, this time, on the fron-
tiers of Russia. In July 1830 cholera cases broke out in Astrakhan, and the dis-
ease then rapidly followed human traffic up the Volga River and its tributaries: 
Tsaritzin and Saratov in August, Kazan and Moscow in September, and all the 
way to Archangel (on the White Sea) by November. In early 1831, epidemics  
of cholera first reached the western edges of the Russian Empire (Brest-Litovsk 
in January, Grodno in March, Warsaw in April); by June it arrived in St. 
Petersburg.

From western Russia, cholera moved into Europe. Berlin, to the west of War-
saw, was infected by August 1831, as was Vienna, Hamburg in October, and from 
there cholera moved across the North Sea to Sunderland, in northeastern England, 
in the same month. In 1832 more of western Europe fell under the epidemic, 
including the rest of the British Isles (London in February, Dublin in March) and 
France (Paris in March). By June 1832 oceanic traffic carried cholera across the 
Atlantic, as first Montreal and then New York had cholera cases that month, with 
Philadelphia following in July. In 1833 the epidemic spread to parts of Latin 
America, as well as the previously unaffected Iberian Peninsula.

In the first cholera pandemic, another tongue of infection had reached from 
India into western Asia, and that happened again with the second pandemic. By 
1831 cholera had spread from Persia to Mesopotamia and the Arabian Peninsula. 
From the holy cities of the Hijaz (especially Mecca), Muslim pilgrims carried the 
disease in that year to Palestine, Syria, and Egypt. Further pilgrim traffic in the 
later years of the pandemic (until 1835) carried new epidemics from those places 
further into eastern Africa: Sudan, Ethiopia, Somalia, and Zanzibar.
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The second cholera pandemic did not leave Southeast Asia untouched either, 
for Java suffered a serious epidemic in 1834–1835. East Asia, however, was appar-
ently unaffected. No disease corresponding to cholera was reported in Japan in 
those years. And while serious epidemics occurred in China, the evidence sug-
gests that cholera was not included in them.

As with the first cholera pandemic, no realistic estimate of total mortality is 
possible. But some places suffered very severely. Cairo may have lost 36,000 peo-
ple (perhaps 15% of its population) to cholera in a few months; Paris reported 
18,000 cholera deaths in 1832, and in April of that year the city lost over 700 
people per week. The Hijaz cities of Mecca and Medina may have suffered 
between 12,000 and 30,000 deaths in the spring of 1831. New Orleans, not a very 
large city (about 75,000 people in 1840), had 5,000 deaths in this pandemic.

SIGNIFICANCE

The second cholera pandemic was the first one to reach Europe and North 
America. While reports of the first pandemic had reached (and frightened) the 
West, the reality of cholera’s presence deeply affected Western ideas and emo-
tions. Its immediate impact on Western culture probably exceeded that of any 
epidemic since the fourteenth-century plague, although its total mortality was far 
slighter and in fact was surpassed in Europe by the third cholera pandemic. In 
Asia its effects were less dramatic than those of the first pandemic.

Its impact and significance had less to do with its mortality and more to do with 
the particular social and political situation of the West in the early 1830s when it 
arrived, a situation that (as discussed later) led to dramatically different interpre-
tations being given to the disease. Its appearance contributed to, and in some cases 
may have shaped, social tensions; it led to serious attacks on authorities, both 
political and medical; its presence led to a clearer view of poverty and poor living 
conditions. The particularly sudden and gruesome nature of its symptoms shat-
tered many Romantic notions about death as a “beautiful” experience, and the 
evident helplessness of Western medicine in the face of the pandemic checked (but 
did not end) Western pride in the civilization’s scientific accomplishments. At the 
same time, however, the second cholera pandemic provided some Western think-
ers with further grounds for regarding the East as barbaric.

BACKGROUND

See volume 2, chapter 20 “First Cholera Pandemic, 1817–1824.”

HOW IT WAS UNDERSTOOD AT THE TIME

Cholera made a great impression in part because of its dramatic symptoms. 
They overtook victims with frightening speed. A healthy young adult could begin 
a day with no sense of illness, yet be devastated or perhaps even dead by evening. 
Witnesses saw a massive dehydration of the body, profuse vomiting and excretion, 
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the skin turning a deathly pale blue, the features of the face quickly pinched and 
gaunt. People were struck down in the street and collapsed in their own excre-
ment. Roughly half of those who were stricken died.

The violence of the disease hung over all the contemporary understandings of 
it. But even more important in those understandings was the social and political 
context of the early 1830s. Many European societies in those years experienced 
social, economic, and political tensions. The great French Revolution of the previ-
ous generation still haunted European elites, many of whom feared another revo-
lution. National aspirations had started to stir in the multinational empires and 
states preserved, or restored, by the Congress of Vienna; the Greeks had already 
risen against the Turks, and the American possessions of Spain and Portugal had 
won their independence through revolt. Economic and social change, particularly 
pronounced in Great Britain (the most advanced industrial society), likewise 
threatened to overthrow established order. In that general context occurred spe-
cific events. A liberal insurgency in Paris in July 1830 overthrew Charles X and 
replaced him with Louis Philippe, whose rule quickly disappointed many of those 
who had taken part in the uprising; French opinion was strongly divided between 
those wishing to restore order and those pressing for more liberty. In August, the 
Belgians, under the rule of the kingdom of the Netherlands, revolted and in Octo-
ber proclaimed national independence. Also on the heels of the French news was a 
nationalist revolution in Russian Poland, countered by a Russian army. In autumn 
1830, the rulers of the German states of Brunswick, Saxony, and Hesse-Cassel 
abdicated and fled. In February 1831, liberal uprisings occurred in the Italian 
states of Parma and Modena, as well as within the Papal States, while a revolu-
tionary society planned a revolt in Piedmont that it hoped (in vain) would spread 
throughout the Italian peninsula. Small wonder, then, that the British historian G. 
M. Young said (of an eminent earlier historian): “Niebuhr, who had seen one world 
revolution, sickened and died from fear of another” (Young 1936, 1).

No armed revolution occurred in Great Britain, but 1830–1832 were years of 
high political tension, ostensibly about the Reform Bill, legislation that would 
change the basis on which members of the House of Commons were chosen. Major 
riots shook several British cities in the course of that political struggle.

Little agreement existed within the Western medical community about either 
the underlying cause of cholera or about the nature of its disturbance of the human 
frame. Whether cholera was spread by contagion, or rooted in some environmen-
tal cause, or some awkward combination of those two possibilities, remained an 
important and contested theme. On a more immediate level, was cholera related to 
an inflamed gastric tract (as Broussais, perhaps the leading French medical author-
ity, believed)? A failure of the circulatory system? A nervous disorder? Did it 
represent in some ways a humoral imbalance, in the old (but not yet entirely dis-
credited) Galenic view? All those views had proponents. None commanded gen-
eral assent. And that uncertainty increased the likelihood of political and social 
interpretations of the disease coming forward.

Those interpretations, for a start, surrounded the broad question of the conta-
giousness of cholera. The movement of the epidemic, seemingly along the paths 
of human traffic on land and sea, certainly argued its contagiousness, and as the 
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second pandemic approached Europe from southwest Asia, most Western medi-
cal opinion assumed that it was contagious. With that in mind, the Russian gov-
ernment attempted to impose quarantines to stop cholera’s progress. Cholera 
came anyway. The quarantines may have been inadequate, but for many the 
quarantine (and the notion of contagion that lay behind it) was politically unac-
ceptable anyway. Liberal thinkers of the late eighteenth and early nineteenth 
centuries associated quarantines with a whole realm of aggressive and intrusive 
state measures that sometimes bore the name of medical police. Quarantines 
interfered with free human movement and especially with trade. Health passes, 
issued by governments to travelers, were similarly intrusive and restricting. Per-
haps most menacing were the measures that a doctrine of contagion would 
impose on a city once a contagious disease infected it. Individuals would be 
isolated, perhaps in a special hospital, or in their boarded-up homes; their cloth-
ing and possessions might be burned. Any thoroughly applied policy based on 
contagion would surely meet heavy resistance, from the business community 
fearful of the disruption of trade and from individuals fearful of the disruption 
of their lives.

Quarantines, then, seemed both to fail and to stir resistance, as happened in 
Russia and then, as the epidemic moved west, in the Austrian Empire and in 
Prussia. Did governments wish to give populations that might already be politi-
cally tense still another grievance? Perhaps the key to cholera lay in the environ-
ment: in the atmosphere, in the waters, in the materials of everyday living. 
Environmentalist views of disease were very old; the Hippocratic writings of the 
ancient Greeks had conceived of diseases as associated with airs and places. 
British experts with experience in India inclined toward such an explanation of 
cholera. Quarantine, from this point of view, was useless. Environments must be 
cleansed.

But what made environments dangerous? Here, again, political views entered 
the picture. Were dirty environments hazardous? A lot of eighteenth-century 
thinking about disease had believed so, although the approach was often nonspe-
cific, commending a general clean-up of airs, waters, and places. And whence 
came the dirt? In the second cholera pandemic, many of the people of the proper-
tied classes found the source of dirt to be the poor or the marginal members of 
society. Perhaps their habits produced the dirt; perhaps their habits reflected their 
morals, or perhaps their irreligion. Why, in effect, were the poor the way they 
were? Were they inherently vicious or at least foolish? In the Europe of 1830, the 
poor were already widely feared as potential revolutionaries; cholera made them 
dangerous in another way as well.

Not all environmentalists reached the conclusion that ultimate responsibility 
for the epidemic rested on the poor. Some thinkers—fewer—saw poverty as a 
product of the society of the time. Especially in France, where a school of numeri-
cal medicine had been developing, cholera stimulated a collection of epidemio-
logical statistics that clearly related disease incidence in Paris to poverty; the 
poorer the quarter of the city, the higher the incidence of cholera. The issue could 
be put starkly: Was poverty itself the problem, or were the poor and their habits 
the problem?
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Overlapping the elite’s suspicions of the poor were fears of the “other.” In the 
United States, cholera was associated with recent immigrants (especially Irish) 
and with African Americans. Ultimately cholera was Asian, and especially for 
British opinion, cholera and the Indian responses to it came (in the second pan-
demic) both to illustrate the unhealthiness of Asia and to prove that Indian 
responses, especially Hindu pilgrimages, stemmed from barbaric superstition. 
This view coincided with a gradual shift underway in British attitudes toward 
India, a shift symbolized by the policies of Lord William Bentinck, the British 
governor-general in India between 1828 and 1835. In that time, the British raj 
shifted away from respect for Indian traditions and toward contempt for Indian 
backwardness, joined with a conviction that India should be made as British as 
possible. Christian missions—forbidden by the British until 1813—were now to 
be actively encouraged; such “beastly” Indian religious customs as thuggee and 
suttee should be stamped out. Cholera, and approaches to it, both reflected this 
shift and contributed to it. In the second cholera pandemic connections began to 
be made between the spread of cholera and the massing of Indians (many of them 
poor) at places of Hindu pilgrimage. Those connections would be made more 
strongly in subsequent cholera pandemics, particularly the fourth.

Out of these different environmentalist and contagionist strands, in all of which 
political threads were woven, there came a widely accepted conflation often called 
contingent contagionism. Behind cholera lay some general, as-yet-unidentified, 
environmental cause. But it struck particular individuals, and was passed from 

Illustration by Honoré Daumier titled Cholera in Paris, captures the horror of the 1832 
epidemic. A man suddenly collapses in the street while a woman, entering her door-
way, covers her mouth. In the background, caskets are taken away for burial. (National 
Library of Medicine)
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those individuals to others, for contingent reasons. Those contingencies could 
include a wide range of religious, moral, behavioral, and other possibilities. But 
because cholera was on some level contagious, and there did not exist an absolute 
correlation between those who fell ill and those who spurned middle-class religion 
and morality, the elites accepted—or urged—some measure of isolation of the sick.

Many people still believed that only God could be responsible for such a com-
prehensive scourging of sinful humanity. Divine services begging God’s mercy 
were very common. In Great Britain, a fanatically religious member of Parliament 
moved to adopt a national day of prayer and fasting, and the government (perhaps 
embarrassed) agreed, declaring such a day on March 21, 1832. In the United 
States, many calls for similar action arose, but President Andrew Jackson, citing 
the principle of the separation of church and state, refused to support them. On a 
more general level, many people (especially those in the “proper” middle classes) 
saw cholera as a direct punishment inflicted on sinners.

Some poor populations understood cholera differently. In Paris, where perhaps 
the class warfare over the disease was sharpest, some believed that cholera was 
actually a plot organized by the elite to reduce the numbers (and hence threat) of 
the poor. The disease’s drastic symptoms lent credence to rumors that people were 
being poisoned. The population doctrines of the English writer T. R. Malthus were 
seen as predicting a calamitous increase in numbers, to which the cruel response 
of the rich was a deliberate winnowing of the poor. Tension and at times violence 
therefore marked some reactions to public policies that demanded isolation of 
cholera victims.



 Second Cholera Pandemic, 1827–1835 163

OFFICIAL RESPONSES

Although some variation existed across the Western world, official responses 
and policies in different countries had many points in common. Quarantines and 
sanitary cordons, the establishment of ad hoc health boards to deal with the emer-
gency, a variety of attempts to clean up an area, the isolation of victims, were all 
widely employed. Some purgative medical treatments were favorites. Some places 
officially appealed to divine mercy. While not an official policy, a very common 
response was flight. And very public—although certainly not official—was the 
popular resistance to many of the above measures, resistance that associated this 
cholera pandemic with social conflict.

Many Western governments had preexisting quarantine mechanisms, for the 
most part originally inspired by earlier plague epidemics. In Russia, when cholera 
appeared in Orenburg in 1829, such machinery was recommended. But questions 
immediately arose about its appropriateness. Were goods as well as people quar-
antined? For what period? The government’s Central Medical Council, strongly 
contagionist in its views, urged a stricter quarantine, but the government itself, 
worried about both the prosperity of trade and the possibility of popular resis-
tance, was not so sure. Cholera was contagious, but did it accompany goods or just 
people? And if it was passed through the air, quarantines were useless. Major riots 
occurred in the Black Sea port of Sevastopol in May 1830, stimulated by the 
extension of quarantine against a plague outbreak. Fear of recurring riots, com-
bined with a clumsy bureaucracy, meant that the epidemic spread more rapidly 
than quarantines could handle. A strict quarantine, for example, was imposed 
around Moscow in September 1830, but the disease was already in the city.

Other cities in other countries had parallel experiences. New York declared a 
quarantine when cholera was reported in Montreal, but cholera arrived anyway. In 
Cairo, when cholera began spreading among Mecca pilgrims, a quarantine was 
proclaimed, but returning pilgrims simply overran it and the disease reached the 
city. Such experiences gave ammunition to Western writers who denounced quar-
antines as illiberal limits on human freedom, arguments that had particular weight 
in such liberal states as Britain, France, and the United States. One place appar-
ently did impose a successful quarantine: Tunis, where the ruling bey, Hussain, 
decreed a 20-day quarantine on ships arriving at the port. Western merchants in 
the city opposed his move, but Tunis remained free of cholera during the second 
pandemic.

A common response to cholera was the appointment of central, and often local, 
boards of health. In some places these already existed, but many others quickly 
formed them on an ad hoc basis, giving them powers to direct sanitation efforts 
and organize the isolation of cholera victims. Sanitation attempts were unfocused; 
only with later cholera pandemics did authorities come to direct their attention to 
water supplies and sewage disposal. In the United States (where such boards 
remained local) and in Britain, the waning of the cholera pandemic often meant 
the end of the boards; only in later cholera pandemics did such boards become 
permanent.
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The most obvious official actions were the isolation of cholera victims and the 
arrangements for disposal of the dead, illustrating the contingent contagionist 
conviction. Hospitals, some already existing, some hastily arranged for the occa-
sion, were to isolate the victims from the healthy. And fear of cholera corpses led 
to the insistence on rapid interment, in special gravesites set apart from others, 
with bodies quickly and unceremoniously covered with quicklime.

Physicians throughout the Western world were generally helpless in the face of 
cholera, but they still tried many different therapies. Because the disease dramati-
cally affected excretion, some of the more bizarre remedies involved either stop-
ping excretion by blocking the rectum with beeswax or promoting excretion  
by using tobacco smoke as an enema. Fashionable new scientific techniques—
electrical shocks—were deployed. But perhaps the most common single treatment 
was the administration of calomel, a mercury compound, as a purgative. (In retro-
spect, using a purgative to treat a disease whose effects included violent dehydra-
tion of the body seems a serious mistake.)

The facts that doctors differed in their approaches, that whatever they tried had 
little or no positive effect, and that many of their remedies brought more pain 
rather than less, all meant that many people sought relief (or hoped-for protection) 
from the wide range of irregular healers that could be found all over the Western 
world in the 1830s. Government regulation of healing professions varied widely 
from one country to another, but for the most part was still in its infancy. And 
even in France, where government recognition and licensing of doctors had per-
haps proceeded the furthest, the state made no attempt in 1832 to limit access to 
irregular healers. In the United States, the 1830s were years of a bewildering var-
iety of healing sects, and the cholera pandemic encouraged their further multipli-
cation; the desperate were willing to try anything.

POPULAR RESPONSES

Moscow, the first large European city to be affected by cholera, awaited the 
disease with considerable dread, for it had also been the last major European city 
to suffer a plague epidemic, in 1771. That experience had entered into the popular 
imaginations and collective memory of Muscovites. As cholera approached in the 
autumn of 1830, an estimated 50,000 people (of a population of about 300,000) 
fled the city; those who remained quickly bought out the apothecaries’ supplies of 
reputed preventive goods, such as camphor. When the disease actually began 
claiming victims in Moscow, the city developed a fairly effective public health 
bureaucracy, although it was hampered by the interference of the central govern-
ment. Some quarantine was attempted, and in principle the city determined that 
all cases of cholera should be reported. But the authorities also wisely (in Roder-
ick McGrew’s view) did not insist on the universal application of that reporting 
rule, and in doing so probably prevented major social tensions. Many Muscovites 
(as many in other cities) dreaded reporting cholera in their families, for they feared 
the isolation of the sick, the destruction of belongings, and the degrading disposal 
of bodies that followed official intervention. Moscow was spared the major riots 
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that occurred elsewhere, although the final death toll from cholera, between Sep-
tember 1830 and January 1831, was put at about 4,600.

St. Petersburg, the Russian capital, had a different experience. Cholera reached 
that city in June 1831, while the Russian army was struggling to subdue the Polish 
rebellion. Perhaps because the Poles (and others in Europe) blamed the advance of 
cholera into the Polish lands on the Russian soldiers, St. Petersburg authorities 
were alive to the possibility of “Polish poison” in their city. Whether for that rea-
son or others, those authorities gave the police the task of suppressing cholera. 
The epidemic was “treated like a crime wave . . . [T]he sick and the well, the ine-
briates and the infirm, were collared, dumped unceremoniously into the dreaded 
cholera carts, and hauled off willy-nilly to the lazzarettes [special isolation hospi-
tals]” (McGrew 1965, 109). The populace reacted furiously, blaming the police, 
physicians, and foreigners for the cholera deaths, and cried poison. After a series 
of special religious services asking God to deliver them from the epidemic, crowds 
stormed a hospital and liberated the patients (as well as the deceased), and bat-
tered a German physician to death. Troops eventually dispersed the crowds (and 
the angry czar, Nicholas I, lectured a crowd on its misbehavior), but the govern-
ment was frightened: so much so that it quietly softened its approach to cholera 
control in St. Petersburg.

In Paris, two strands of popular violence flowed together during March and April 
1832, while cholera raged in the city. One strand related only tangentially to the epi-
demic: the attacks of scavengers (chiffonniers) who had been angered by the city’s 
new garbage and trash removal policies. Those policies, motivated by a desire to 
clean the city’s environment more efficiently, provided for the more rapid and thor-
ough removal of trash. But they also left fewer opportunities for the scavengers, who 
regarded their traditional livelihood as imperiled. The scavengers rioted in early 
April, throwing the new garbage carts into the Seine. The other strand, more dir-
ectly related to cholera, stemmed from the widespread and popular beliefs that chol-
era was a hoax, the product of an elite that was determined to reduce the revolutionary 
threat of the lower orders by poisoning them. Also, in early April, angry crowds 
moved through Paris streets, seeking those responsible, especially doctors and hos-
pitals. Perhaps five or six people were actually killed by these crowds, but (accord-
ing to Catherine Kudlick) the horror of these events deeply impressed the upper and 
middle classes, who saw the “hideous underworld of revolutionary disorder” of the 
worst phase of the great French Revolution looming before them again (Kudlick 
1996, 180). Cholera was thus associated in the minds of the poor with a government 
plot, while to the elites it was synonymous with disorder and dangerous revolution.

Something of the same fears expressed themselves in Great Britain, but there 
(as in Paris) particular local issues also shaped events. The rapid expansion of 
medical education in the early nineteenth century, and the increased emphasis 
placed on direct experience with human anatomy in that education, had led to a 
critical shortage of corpses for such demonstrative dissection. Hence arose the 
celebrated trade of grave robbing. Anatomy schools purchased bodies illegally 
unearthed by these “resurrectionists.” These actions deeply offended popular 
ideas about proper burial of the dead and respect for their remains, and doctors 
were generally blamed. And in 1828 two Edinburgh criminals, William Burke and 
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William Hare, were found to have been selling fresh corpses of people whom they 
had murdered to an anatomy school. Doctors seemed, if not murderers themselves, 
in league with murderers. Doctors would now be greeted with cries of “Burkers.”

These resentments of doctors were magnified by other political circumstances 
in the early 1830s. Widespread belief in, and disgust with, political corruption 
existed, forming part of the pressure for reform that mobilized mass support for 
the Reform Bill. Cholera, according to many supporters of reform, was at least a 
distraction from reform efforts, on another level a humbug to give politically con-
nected healers more jobs, and (most disturbing) an opportunity for doctors to gain 
more corpses for dissection. To these different interpretations, British official pol-
icy, urging localities to create isolation hospitals and provide for the rapid disposal 
of cholera’s victims, seemed a menace to traditional and deeply held beliefs.

In September 1832 (after some months of rising tensions in the city), a Man-
chester man discovered that his grandson, four years old, had died in an isolation 
hospital. When the coffin was opened a brick was found in place of the child’s 
head. Had the head been given to the anatomists? An angry crowd carried the cof-
fin through the city, shouting execrations against doctors and cholera hospitals; 
the crowd stormed a hospital, broke its windows, tore down a wall, broke up chol-
era vans, and liberated the patients. When the police intervened, a police station 
was attacked. But R. J. Morris, who retells this story, also notes that British 
authorities—with the Russian experiences in mind—did not insist on a strict 
application of quarantine and isolation rules; if possible, they hoped to avoid such 
disturbances as the Manchester riot.

UNRESOLVED HISTORICAL ISSUES

In the series of cholera pandemics that affected the world in the nineteenth and 
early twentieth centuries, the second pandemic made the greatest single psycho-
logical impact on the West. But many issues that it raised would only be resolved 
with later pandemics. Many theories existed about its cause (or causes); the causes 
would become clearer by the time of the fourth pandemic (1863–1875), but some 
doubts remained into the fifth (1881–1896).

The social tensions associated with the second pandemic have drawn consider-
able historical attention; for a variety of reasons those tensions were less severe in 
subsequent cholera pandemics. But the attention paid to the second pandemic 
should not obscure the fact that in the West, the third cholera pandemic was more 
demographically significant than the second, and (more generally) that the cholera 
story in the world was only beginning.

Historical writing about cholera has also speculated about the connection 
between the second pandemic and the development of Western (and especially 
British) sanitation practices and ideas. Modern historical opinion now downplays 
the relation of the second pandemic, for all its impact on the popular mind, and the 
ideas subsequently advocated by the British sanitary reformers such as Edwin 
Chadwick and Thomas Southwood Smith. Truer connections between the gospel 
of integrated sewage and clean water systems may be seen in the third cholera 
pandemic (1839–1856).
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Third Cholera Pandemic, 1839–1856

WHEN AND WHERE

The third of the great nineteenth-century cholera pandemics began spreading 
from Bengal (India) in 1839. Its spread was even more nearly worldwide than the 
second pandemic had been; for the first time the disease reached deeply into Latin 
America, as well as returning to Europe and North America.

Cholera was endemic in India, and there has been some disagreement among 
historians about when the second cholera pandemic ended and the third began. All 
the cholera pandemics radiated outward from Bengal; it may be helpful to regard 
their movements as a series of concentric waves, which sometimes overlapped in 
different parts of the world. The effects of one pandemic might still have been felt 
in some distant places at the time when another pandemic wave was beginning to 
spread out. At least one older historical account that still commands respect (Pol-
litzer 1959) defined the second cholera pandemic as lasting until about 1850, and 
the third beginning in 1852. This chapter follows other arguments that see a break 
in Indian cholera between 1836 and 1839; the center of the pond was relatively 
calm in those years, although waves generated earlier still moved elsewhere. A 
new surge began in Bengal in 1839.

The third pandemic first reached out to southeast and eastern Asia, when 
Malaysia, Singapore, and southeastern China became infected with cholera in 
1840. It is likely that British troops and Anglo-Indian trade carried the disease to 
those places with the outbreak of the so-called Opium War between Britain and 
China in 1840. From the south China coast cholera then moved inland and began 
a march westward that eventually infected Burma (reached from China, not adja-
cent Bengal as one might assume), western China, and from there (by 1844–1845) 
to central Asia, Afghanistan, and Persia.

Another chain of infection spread westward across India from Bengal to Bom-
bay, and from there jumped by sea to Mesopotamia (Iraq) and Aden (Yemen) by 
1846. This chain had a long and active career. From Mesopotamia and Arabia 
cholera advanced to Persia and the shores of the Caspian Sea; from there it fol-
lowed one of the paths of the second pandemic, to Astrakhan and Orenburg in the 
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Russian Empire, to Moscow (in September 1847), and from there to northern and 
western Europe in 1848.

One important node for its further diffusion was Mecca, in Arabia, the world 
center of pilgrimage for Muslims. In the summer of 1848, Egypt was infected as a 
result of pilgrim traffic; in 1849 cholera advanced across North Africa, reaching 
Tunisia by November and becoming serious there in early 1850.

By the end of 1848, cholera had also moved across the Atlantic from Europe to 
the United States. A ship from Le Havre (France) carried the disease to New York 
in December, while in the same month, vessels from the German ports of Ham-
burg and Bremen brought it to New Orleans. Cholera then followed the still- 
dominant water lines of communication into the American interior, quickly mov-
ing up the Mississippi River and its tributaries from New Orleans to St. Louis, 
Louisville, and Cincinnati in December, Nashville in January 1849, Quincy  
(Illinois) in March, and from there to Chicago in April. Further water traffic car-
ried cholera from Chicago through the Great Lakes to Detroit in August. From St. 
Louis cholera began traveling west on the trails with the gold seekers (and others) 
to California. San Francisco had cholera by the end of 1850. Cholera moved more 
slowly out from New York, thanks to winter cold, but it reached Philadelphia and 
Baltimore in May 1849 and Boston in June.

The pandemic spread from the United States to the Caribbean. Cuba, the only 
Caribbean place brushed by the second pandemic, started suffering from the third 
in March 1850; from there cholera moved to Jamaica in October. And cholera kept 
reappearing in the United States, spreading renewed infections to other Caribbean 
places (including the Bahamas, Barbados, and Puerto Rico) between 1852 and 
1855. Still another finger had reached out from the United States as well, for traffic 
from New Orleans to Panama carried cholera in 1849; from there it passed to 
Colombia and perhaps Ecuador in 1850.

Continuing infections from India led to another wave of cholera reaching Per-
sia, Mesopotamia, and eventually Europe in 1853. In 1854 this branch of the third 
pandemic moved from southern France back eastward to Greece and Turkey, car-
ried by the troops moving to the Baltic Sea for the Crimean War. And a particu-
larly important tongue of this late stage of the third pandemic saw cholera carried 
in 1855 from Portuguese ports to Brazil, where perhaps the greatest mortalities of 
the pandemic (apart from India) occurred. After 1855 cholera abated across much 
of the world, with one significant exception. Japan, whose isolation had success-
fully kept the second cholera pandemic away from its shores, had what Ann Bow-
man Jannetta calls its worst cholera epidemic in 1858 (Jannetta 1987). The disease 
first reached Japan through Nagasaki, the traditional port of entry for foreigners; 
Japanese sources claimed that cholera was brought on an American warship, and 
more generally the Japanese associated this outbreak with the new openness to 
trade more or less forced on them by Western (initially American) pressure. Asi-
atic cholera had thus, by the end of the third pandemic, spanned the globe to reach 
Asian territory from the West.

No estimate has been made of total world mortality in the third cholera pan-
demic, but very serious death tolls occurred in many different places. For some 
locales, the third pandemic was the worst of the century. That was certainly true 
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of Brazil and the Caribbean, many places in the United States, and most places in 
Europe. The high levels of mortality in Europe between 1848 and 1854, however, 
were accompanied by far less social and political turmoil than had accompanied 
the second cholera pandemic, and that circumstance has posed a problem for his-
torians (see the sections “Responses” and “Unresolved Historical Issues” that 
follow).

Some notion of the pandemic’s severity may be gained by considering impor-
tant examples of the mortality it inflicted on different continents. In western Asia 
and North Africa, 15,000 died of cholera in the pilgrimage city of Mecca in 
November 1846, 6,000 in Cairo in 1848, and 7,600 in Tunis in 1849–1850. The 
last, likely an underestimate, occurred in a city whose total population was about 
150,000. The mortality rate for Tunis, therefore, might have been about 50 deaths 
per 1,000 population, or 5%. For Tunisia as a whole the mortality may have been 
closer to 10%, a very serious rate for any epidemic.

In England and France, death totals exceeded those of the second pandemic. 
England, where cholera was more widespread than in 1831–1832, about 61,000 
people died of it in 1848–1849, and a further 26,000 in 1853–1854, 10,000 of those 
in London. In Paris 20,000 died of cholera in 1849, a larger total (but a slightly 
lower mortality rate, about 2%) than in 1832. Norway suffered the most serious 
cholera epidemic in its history in 1853, as about 1,600 people (of a total population 
of 49,000) in Oslo died of cholera between July and November.

In the United States, 5,000 people in New York City died between May and 
August 1849, and by the time the epidemic had ended that total had risen to about 
15,000. New York’s mortality rate was therefore about 3%, comparable to Oslo’s 
and slightly higher than Paris’s. But some of the smaller American cities of the 
Mississippi and Ohio river valleys, where the epidemic came earlier and lingered 
longer through the year, were hurt much more severely. St. Louis and Cincinnati 
may have lost 10% of their populations.

Some of the most appalling mortalities, however, occurred in the lands of the 
Caribbean and in Brazil. In some of those places, slavery was still legal, and the 
cholera death toll among the slave populations was especially high. In Puerto 
Rico, the official death toll (probably too low) from cholera in 1855 was about 
25,900, about 5% of the population. But a very high proportion of the dead were 
male slaves, 14% of whom died. In Cuba between 26,000 and 34,000 slaves per-
ished, between 8% and 10% of their population.

Even Caribbean places where slavery had been abolished suffered very severely, 
and the fact that those places had high proportions of ex-slaves suggested that 
people of African descent were especially vulnerable (see the “Unresolved His-
torical Issues” section). Thus, Kingston (Jamaica) had between 4,000 and 6,000 
deaths in late 1850, between 10% and 15% of its population; Barbados lost between 
20,000 and 25,000 in 1854, also about 15% of the population of the island. Horrific 
mortality was reached in some smaller communities: in Soufrière, a village on St. 
Lucia, 400 people of a total of 900 perished.

In 1855 and 1856, cholera reached Brazil for the first time in its history, and 
serious epidemics spread from three different landing points along the coast: 
Belém in May 1855, from whence the disease moved up the Amazon River; Bahia 
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in July; and the capital, Rio de Janeiro, also in July. From the latter two cities the 
adjoining northeastern (Bahia) and southern (Rio de Janeiro) hinterlands were 
infected. In all over 200,000 Brazilians, two-thirds of them African descendants, 
died. Some particular places suffered more than others. The small city of Porto 
Alegre lost 10% of its population; in the village of Assemblea, “334 persons out of 
700 died within two weeks” (Cooper 1986, 476). In Brazil, as in the Caribbean, 
the disease especially affected the poor segments of the population, slave and free.

SIGNIFICANCE

The third cholera pandemic was the first one to spread widely into Middle and 
South America, in addition to North America, Europe, northern Africa, and Asia. 
The mortality that resulted there made it one of Latin America’s major disease 
disasters. While it generated much less comment and social turmoil in Europe 
than the second pandemic had done, its mortality there was heavier as well. For 
most places in Europe, the third cholera pandemic resulted in the highest number 
of deaths of any of the six cholera pandemics.

The spread of the pandemic also provided some vivid illustrations of the tight-
ening political and economic connections of the world in the age of European 
imperial domination.

Did the pandemic mark a significant shift in thinking about the cause (and pre-
vention) of cholera? Not clearly so. But the evolution of thought in the direction of 
understanding cholera as a discrete specific disease continued, and important 
doubts had begun to develop about the association of cholera and personal moral 
failure (see the “How It Was Understood at the Time” section later in the 
chapter.)

BACKGROUND

By the mid-nineteenth century, environmental changes were underway in some 
parts of the world that eased the path of the third cholera pandemic. In part those 
changes grew out of changing economic relationships between different areas; in 
part they reflected the determination of Europeans to master the globe.

Egypt provides a good illustration of the importance of environmental change, 
and of the relation between that environmental change and economic pressure. 
LaVerne Kuhnke (1990) argues that by the late 1840s Egypt was undertaking a 
new system of irrigation, one that directed more water from town water supplies 
to agricultural lands. The khedive of Egypt, Muhammed Ali (in power from 
1805 to 1849), was determined to bring his country closer to the economic level 
of Europe. This led him to promote cotton as a cash crop that would bring Egypt 
money, and hence to the construction of new irrigation systems to water the cot-
ton. The resultant low levels of water supplied to towns increased the risk of 
cholera infection, as town dwellers were forced to reuse their limited supplies in 
which some human excretions (carrying cholera bacteria) were more likely to be 
found.
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European imperial ambitions also contributed to facilitating cholera’s spread in 
the third pandemic. Two major movements of troops, one at the beginning of the 
pandemic, the other at its end, both carried cholera to new places. British forces 
moved from India through the East Indies to attack Canton (China) in 1840, and 
cholera followed. Sizable numbers of French (and British) troops sailed from 
southern France into the Black Sea in 1854 during the Crimean War against Rus-
sia; the last phases of the third pandemic were thus carried to Greece and Turkey.

Even more than the second pandemic, the third cholera pandemic coincided 
with a major period of political unrest and revolution in Europe.

HOW IT WAS UNDERSTOOD AT THE TIME

Cholera continued to inspire fear almost everywhere, thanks to the violence of 
its symptoms, its unpredictability, and the strong likelihood that it meant death. 
For example, Egyptians who made light of bubonic plague found cholera frighten-
ing. And perhaps because people found it so terrifying, many different peoples 
continued to blame its presence on the behavior, or simple presence, of an “other.” 
In the West (and especially in the United States) cholera continued to be associ-
ated with the moral failures of other groups, such as immigrants, or with the sinful 
(or perhaps just stupid) behavior of those thought to be vicious. In both the United 
States and the Caribbean, cholera was associated with race, with Africans carry-
ing the blame. And in Tunisia, some felt that Europeans were at fault for the 
appearance of a disease that their country had previously avoided.

But, in general, the understanding of cholera during the third pandemic was 
dominated by two unsettled questions. First, was cholera spread contagiously 
from one individual to another, or was it the product of a more general environ-
mental pollution? Second, did the responsibility for cholera lie with individuals 
and their behavior, or did the society as a whole create conditions that spread the 
disease? Underlying these questions was a widespread realization that the poor 
suffered disproportionately, but why was that so? Did their individual habits—
their viciousness, or their carelessness—create conditions that allowed a conta-
gion to spread, or create a miasmatic environment? Or were the poor trapped by a 
social system that made contagion inevitable (in crowded quarters) or where eco-
nomic forces created noxious environments? In many places where the third pan-
demic struck, governments and medical personnel alike wrestled with those 
questions, revealing uncertainty and sometimes conflict over the appropriate 
responses to the disease.

In Great Britain, the medical profession remained largely contagionist in its 
interpretation of cholera, although government policies were not so certain. In 
both France and the United States, anti-contagionist arguments were more widely 
accepted by physicians, politicians, and the general public, although American 
belief in the role of individual moral failure remained more insistent. In both 
countries, however, important doubts began to be raised about whether individu-
als and their moral failings could be held accountable. Did God punish individuals 
for their disobedience of His laws? And if so, what laws: those demanding 
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observance of a particular creed’s Sabbath or more universal laws of nature? Were 
the poor responsible for their own misery and squalor (conditions that presumably 
generated cholera), or did society as a whole have a responsibility to clean up such 
squalor?

Outside Europe and North America some of the same themes were repeated. In 
Brazil, the medical community remained sharply divided about cholera’s conta-
giousness, while in Tunisia some arguments blamed the miasma and general lack 
of sanitation for the epidemic.

Almost everywhere, too, divine powers were seen as playing a role. Westerners 
might regard the people of Bali (Indonesia) who regarded cholera as the product of 
a “demonic, protective deity” (Owen 1987, 117–141) as superstitious, but President 
Zachary Taylor of the United States had no qualms about proclaiming a day of 
“national prayer, fasting, and humiliation” (Rosenberg 1962, 121) when the third 
pandemic arrived.

RESPONSES

The responses of public authorities followed their convictions about what 
spread cholera. Anti-contagionist measures focused on sanitation and were often 
led by standing or ad hoc boards of health created to enforce sanitation measures. 
In Great Britain, a central board of health had been created in 1848, just before the 
third cholera pandemic arrived. But because it still had to rely on the willingness 
of local government bodies to adopt its policies, those policies remained  
suggestions. The board’s zealous belief in the merits of sanitation—meaning the 
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provision of clean water, the removal of human wastes and other nuisances—was 
opposed by many British physicians, who believed that cutting contagion by iso-
lating the victims made more sense. Local governments often followed the lead of 
local physicians. By the later stages of the epidemic (1853–1854), however, more 
British local governments had adopted the General Board of Health’s advice. 
(British medical opinion was in part being swayed by the views of British doctors 
in India, who were resolutely anti-contagionist; because of their presumed greater 
experience with cholera, their views had weight.) The official British enthusiasm 
for sanitation (even though it may have been stronger in theory than in practice) 
was mirrored in other places in Europe and beyond, especially in places such as 
Tunisia and Egypt where the rulers aspired to prove themselves to be modern with 
sanitary codes and commissions.

Quarantines, the first line of defense against a contagion, had become very 
controversial. Many European states had abandoned them after their apparent fail-
ure to halt the second cholera pandemic. Russia was one such state, and the pres-
ence (in 1830) or absence (in 1848) of quarantines against cholera seemed to make 
no difference. A conference called in Paris 1851 to discuss cholera quarantines 
failed. In America, New York City had no quarantine mechanism in place in 
1848–1849. And even in places where quarantines were proclaimed—such as 
Egypt and Brazil—they proved almost impossible to enforce. Pilgrim traffic 
through and into Egypt was too great to be controlled in that way; trade between 
Brazil and (especially) Britain was too important for such interference.

Special isolation hospitals for cholera victims were sometimes undertaken, as 
another response to cholera’s possible contagion. The rapidity of the disease’s 
assault made their application difficult, for the victim might be dead before he 
reached the hospital. Memories of the 1832 fears of such hospitals during the Sec-
ond Cholera Pandemic also lingered, and property owners resisted the provision 
of such a hospital on an ad hoc basis. Whose property would be used? Not mine. 
New York’s first cholera hospital in 1849 was above a tavern.

Official responses also included appeals to the Deity. In Tunis the ruling bey 
arranged an invocation, in which Koranic verses (and other compositions) were 
read daily by sharifs (descendants of the Prophet). Nancy Gallagher (1983, 55–56) 
notes that “Just after the invocation was made at the Great Mosque, the disease 
abated and soon disappeared. The apparent effectiveness of this measure was such 
that Mustafa Khaznadar [a minister of Ahmed Bey, the ruler] announced that the 
men who participated in the invocation no longer needed proof of their holy 
descent.”

As in the second cholera pandemic, fear generated many popular responses. 
Rumors spread; bodies were hastily disposed of before their contagion could take 
hold; people fled cities and towns if they could. But unlike the experience of 1832, 
civil unrest did not follow in the wake of cholera in the third pandemic. Some 
communities, notably in Brazil, fell into near chaos; government functions 
stopped, patients were abandoned, the dead rotted in their homes in Cachoeira, a 
district of Brazil’s Bahia province. But the sort of near-revolutionary violence 
against officials and doctors that occurred in the second cholera pandemic was 
absent. (See the “Unresolved Historical Issues” section.)
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Medical therapies for cholera resembled those of the second pandemic, which is 
to say that they remained ineffective or actually harmful. Western physicians 
remained wedded to drastic purgatives such as calomel; as a response to a disease 
that was accompanied by drastic loss of body fluids such a remedy was disastrous. 
The long tradition of bleeding had weakened by the mid-nineteenth century, how-
ever. Alternative and folk medicine relied on herbs and oils, gentle treatments that 
at least did no harm.

UNRESOLVED HISTORICAL ISSUES

The cause of cholera remained unknown at the conclusion of the third pan-
demic, and conflict continued over whether a contagious agent or a more general 
environmental poison spread the disease. Generally, the impact of the third pan-
demic strengthened the arguments of the sanitationists, not the contagionists. The 
answers to the prevention of cholera could be found, it was believed, in the broad 
approach of civil engineering, one that would provide clean water, remove human 
wastes, garbage, trash, and the dead animals that fouled city streets, and perhaps 
regulate the noxious emissions of industry.

It is therefore ironic that an experiment performed in the late stages of the third 
cholera pandemic suggested how the cholera contagion worked, although it also 
illustrated the importance of water as a cholera source. In 1854 John Snow,  
a London physician, compared two adjoining London districts that seemed eco-
nomically and socially similar in most important respects (e.g., levels of income 
and housing density). They differed in two ways: one had a far higher rate of chol-
era than the other, and they were served by different sources of water. Snow argued 
that one difference explained the other, and that therefore cholera was somehow 
carried in the water supply that served one of the communities. Snow’s observation 
would begin to carry weight in the next (fourth) cholera pandemic, in the 1860s.

Other arguments persisted as well, especially those concerning the role of indi-
vidual responsibility for avoiding cholera. Those arguments have in a sense never 
been resolved, but the germ theory of cholera would shift their grounds in impor-
tant ways.

The experiences of the third pandemic also clearly raised questions about the 
relationship between cholera and race. The differential mortality observed in Mid-
dle and South America, where people of African descent suffered higher rates 
than those of European descent, led some nineteenth-century Europeans (and 
white Americans) to conclude that cholera provided another illustration of white 
supremacy; either God, or the forces of Darwinian natural selection, had given 
white bodies more ability to withstand diseases. But even in the nineteenth cen-
tury, this argument was countered by one that considered the conditions under 
which the African descendants (especially slaves) lived.

Kenneth Kiple, a modern historian, has concluded that those of African descent 
were at many environmental disadvantages in the Americas (Kiple 1985). They 
lived in crowded and dirty conditions where infected water supplies were more 
likely; they often lived along the waterfronts where cholera cases would be 
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transported by sea; and their poor nutrition may have had the particular effect of 
weakening the stomach acids that (in most cases) kill cholera germs.

Unlike the second cholera pandemic, the third was not accompanied by dra-
matic social unrest. That fact has raised some historical questions, of the “why 
didn’t the dog bark?” type. The third pandemic inflicted, if anything, higher mor-
tality than the second; it occurred in years (1848–1849) marked by widespread 
political unrest and even revolution across Europe, but the cholera epidemics do 
not seem to have figured in those revolts. Why? Perhaps the higher mortality was 
less concentrated in poor quarters; if so, the middle class could not as easily stig-
matize the poor, and the poor could less easily regard cholera as a middle-class 
plot. Perhaps the medical profession was held in higher esteem by the late 1840s, 
although that was clearly not the case, for example, in the United States. Perhaps 
the greater emphasis on sanitation, and the reduction of efforts at quarantine and 
isolation, removed some grievances. Perhaps European grievances in 1848–1849 
were more overtly and plainly political (a point made by Richard Evans 1988), and 
needed no fuel from an epidemic. Perhaps, as Catherine Kudlick argues for France, 
the bourgeoisie had become more secure by 1848 and felt less threatened by the 
lower orders (Kudlick 1996).
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Typhoid Fever in Cities, 1850–1920

WHEN AND WHERE

Typhoid fever, a common and dangerous intestinal infection, became an impor-
tant endemic problem in American and European cities of the nineteenth century, 
and in some times and places rose to dangerous epidemic levels. Those epidemic 
outbreaks were the product of particular local causes, and typhoid epidemics did 
not therefore sweep across wide areas or move from one city to another. Briefly, 
contamination of water supplies most often produced those epidemic situations, 
and in the nineteenth century the rapid growth of cities in the early age of indus-
trialization concentrated people around water supplies that could quickly become 
infected, especially when breaches connected water supplies to sewage. (See 
“Background” section later in the chapter.)

In the middle of the century, urban death rates from typhoid fever could range 
between 50 and 100 deaths per 100,000 people per year. For example, London’s 
average across the decade of the 1850s was 87 and that rose to 89 in the 1860s, 
with some years worse than others. In 1870 the typhoid mortality rate in Milwau-
kee (much smaller and much newer) was about 67.

But between one city and another, wide variations existed, which suggested 
that some cities were consistently more dangerous than others. Those variations 
tended to widen later in the nineteenth century and into the early twentieth, as cit-
ies responded to the problem with differing levels of success. Between 1888 and 
1912, Kansas City (Kansas) averaged a typhoid mortality rate of about 67, while 
Kansas City (Missouri), across the river, recorded an average of about 23. Among 
large cities in the same years the rate in Philadelphia was nearly 43, while New 
York’s had fallen to 19 and London’s to less than 9.

Some even wider variations existed within single cities, illustrating that typhoid 
epidemics could bear much more heavily on some populations than on others. In 
London in the 1860s, typhoid carried off an average of 152 per 100,000 per year 
from the St. George in the East district, and only 31 from the Hampstead district. 
In Pittsburgh, perhaps the most typhoid-ridden city in North America, the typhoid 
mortality rate between 1899 and 1907 was about 130, but in 1907 that number was 
a frightening 315 in one ward of the city and only 22 in another.
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Other figures show that mortality rates from typhoid began declining in the late 
nineteenth and early twentieth centuries, although at different times in different 
places. Generally British and European cities improved before their American 
counterparts, as the London number cited earlier suggests (and typhoid incidence 
in Berlin and Paris had fallen even lower than London’s). For London the steep 
decline in typhoid mortality began in the 1870s and continued into the early twen-
tieth century. In 1900, 4,300 Londoners succumbed to typhoid, and at that point 
typhoid mortality rates were only about one-sixth of those of the 1860s. By 1923 
that toll had fallen to about 250.

In American cities, the crucial decades were after 1890 or even after 1900. Chi-
cago changed its water system by reversing the flow of a river by 1900; New York 
dramatically improved between 1900 and 1930; Milwaukee’s typhoid rates fell 
sharply after 1910, and Pittsburgh’s in the decade of the 1910s. By 1930 typhoid had 
ceased to be a major disease problem in the cities of North America and Europe.

(For examples of particular epidemics and their connection to local conditions, 
see the “Background” section.)

SIGNIFICANCE

Typhoid fever was an epidemic disease that rose rapidly in popular conscious-
ness with industrial urbanization, when critical masses of people found them-
selves at risk from it. It was brought under control relatively quickly as a result of 
changes in sanitation that were not necessarily, or entirely, undertaken with a clear 
understanding of why they worked. Its story is therefore an important example of 
the indirect or inadvertent relations between epidemic disease and social change.

Typhoid fever was a serious disease in nineteenth-century Western cities and 
attracted much attention at the time. Its demographic impact should not be exag-
gerated, however; the mortality rates quoted above for epidemics rarely or never 
approached the annual death toll from tuberculosis. Such exaggerations still 
appear in some modern works: for example, Erik Larson’s claim that “in 1885 
fouled water had ignited an outbreak of cholera and typhoid that killed ten percent 
of [Chicago’s] population” (Larson 2003, 109). No nineteenth-century epidemic in 
the Western world remotely approached a death rate of 10,000 per 100,000.

The understanding of typhoid fever that emerged in the nineteenth century has 
led one historian to label it the “exemplary disease” (Stevenson 1982). Arguments 
about it foreshadowed more general discussions about the causes and courses of 
disease. For example, in the course of the concern with typhoid fever the idea of 
the asymptomatic carrier (a person infected by a germ who displays no symp-
toms) was advanced and then applied to other diseases. And typhoid fever figured 
in the most dramatic episode in the popular conceptions of the healthy carrier—
the “epidemics” caused by Typhoid Mary.

BACKGROUND

According to modern views, typhoid fever is caused by the infection of the 
digestive tract by the bacterium called Salmonella typhi. This germ is present in 
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water (or food) contaminated by the excretions of people already infected by it. It 
therefore spreads most often as a result of water supplies being mixed with human 
wastes. Although Salmonella typhi is one of a large class of Salmonella bacteria, 
unlike most of the others it only lives in humans, not other species. But it can live 
and grow in different foods, and so can pass from contaminated water to food, and 
hence to more people. Another possible transmission route involves the fly, which 
may carry the bacterium from excretions to food (although this possibility has not 
yet been proven). Water mixed with sewage, food in contact with such water, and 
a swarm of flies, are therefore all background factors in the spread of typhoid 
fever; the first, mixing water and sewage, is especially important.

Many examples of these factors at work exist in the generation of typhoid fever 
epidemics in the nineteenth and early twentieth centuries. Pittsburgh took its water 
from its rivers (as did many other cities in Europe and America); neighboring com-
munities dumped untreated sewage into the same rivers. When Newark replaced 
water from the Passaic River with that from the Pequannock in 1893, a typhoid 
mortality rate that had approached 100 per 100,000 in 1890 and 1891 fell almost 
immediately to about 30. Meanwhile adjacent Jersey City continued to draw its 
water from the Passaic, and its typhoid mortality rate remained at about 80.

Chicago drew water from Lake Michigan, using an intake two-and-one-half 
miles offshore that had been constructed in 1867. The rapid growth of the city in 
subsequent years meant that the capacities of that intake became inadequate, and 
another intake was opened in 1890. But that new intake was placed only 1,500 feet 
from the shoreline of the lake into which Chicago also dumped its sewage. In 1891 
Chicago suffered nearly 2,000 typhoid fever deaths, a mortality rate of 174.

Even later, when cities had significantly lowered typhoid rates, sudden epi-
demic surges could follow an unexpected contamination. In New York in the 
decade of the 1920s, an average of about 950 people fell ill (and about 125 died) 
from typhoid annually, representing a very low morbidity rate when compared 
with earlier times. But in 1924 and 1925, over 3,100 cases occurred when a water 
source became contaminated and oysters were polluted.

The rapid growth of cities, illustrated by the Chicago example, could strain 
water supplies and lead to less healthy sources. The same growth also meant vast 
increases in the volume of sewage, and the corresponding difficulty of disposing 
of it. And in the late nineteenth century, the density of flies was simply staggering. 
In part flies were attracted to the vast urban population of horses and the manure 
they deposited. In 1902 Great Britain had about 3.5 million horses; those horses 
may have produced 21 million tons of manure annually, of which a fair proportion 
landed on city streets and drew flies.

Social conditions in cities also contributed to higher typhoid rates. Many cities 
in both America and Europe drew migrants from rural areas where typhoid fever 
was not considered a problem. Perhaps for that reason, when officials issued pre-
cautionary advice (see the “How It Was Understood at the Time” and “Responses” 
sections), the advice was not heeded; in the United States the additional problem 
of language complicated the advice given to recent immigrants. Some of these dif-
ficulties probably explain why, while typhoid rates declined dramatically in Lon-
don in the 1870s when a better water and sewer system was in place, further 
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reductions in the disease only occurred gradually. Anne Hardy (1993, 170–172) 
argues that neither the professional skill of plumbers nor the domestic habits of the 
urban population could be changed as rapidly as the relatively simple provision of 
clean water, and that a lot of opportunities for typhoid infection thus persisted.

HOW IT WAS UNDERSTOOD AT THE TIME

The identification of typhoid fever as a separate disease emerged only slowly in 
the course of the nineteenth century. Its symptoms were common to many ail-
ments: fever, headaches, digestive upsets and abdominal pain, red rashes all char-
acterized a continuum of fevers. For that reason, any estimates of mortality and 
morbidity rates before the middle or later nineteenth century must be only guesses. 
One of the diseases with which it was long confused was typhus—an American 
physician, William Gerhard, differentiated the two in 1837, but his arguments 
gained ground only after 1850. And even then other confusions remained. The 
term “enteric fever,” meaning simply intestinal fever, included both typhoid fever 
and the later-identified paratyphoid fever, caused in fact by a different bacterium.

The association of the disease with water or food contamination was made 
before any understanding of the responsible bacterium. The English physician 
William Budd made such arguments in the 1840s, but his water contamination 
theory contended with others for several decades. Some believed that the disease 
came from an agent that appeared by spontaneous generation in the body; others 
argued that the presence of a general miasma, or bad atmosphere, caused the dis-
ease. (In those ways, the arguments about the cause of typhoid fever mirrored 
those of other diseases in the middle nineteenth century, a period of dispute about 
disease causes. (See, e.g., the chapters on cholera pandemics in this volume.)

Budd’s arguments for water transmission did support the growing sanitation 
movement in Great Britain, one of whose goals was providing clean water. Sani-
tary reform had other motives in addition to the prevention of disease, including 
political pride and aesthetic sensibility. But whatever those motives, improve-
ments in water cleanliness did result in declining mortality from typhoid, and the 
perception of that reduction lent support to Budd’s theory.

Then in 1880 the German microbiologist Carl Eberth identified what he claimed 
was the causative microorganism, and four years later Georg Gaffky isolated it 
and studied its properties. As was true of other germ discoveries in those years, 
acceptance of the Eberth-Gaffky organism as the cause of typhoid fever only took 
place gradually, as general environmental notions gave way slowly. Eberth’s germ 
did, however, explain the mechanism of transmission through water, closing the 
gaps in Budd’s argument. By 1896 blood tests could show the presence of Salmo-
nella typhi in a person, and so place the diagnosis of typhoid fever on a more pre-
cise basis.

Understanding another aspect of typhoid fever also began in the late nineteenth 
century: that the healthy or asymptomatic carrier might exist. Budd had advanced 
such an idea in 1873; early germ theorists, in the 1880s, showed that diphtheria 
could be spread by such carriers, and by the 1890s—if not sooner—such a cause 
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could explain the beginnings of a local typhoid epidemic where no obvious case 
had previously existed.

RESPONSES

In the long run, the important response to the presence of typhoid fever was to 
provide clean water supplies clearly separated from human wastes. London had 
made great improvements in that respect by the 1870s. In part reacting to its 1890–
1892 typhoid epidemics, Chicago, under increasing pressure from doctors and 
germ theorists, undertook the massive engineering project that reversed its river’s 
flow, carrying the city’s sewage not into the lake from which it drew its water but 
toward the interior of the country. Pittsburgh installed a water filtration system 
between 1908 and 1912. For years after 1900, such engineering improvements 
were therefore undertaken in part as direct responses to the threat of typhoid fever.

In a related category, there were improvements in domestic sanitation. In 1871 
Edward, Prince of Wales (the future Edward VII), Queen Victoria’s eldest son, fell 
ill of typhoid fever while staying at a lodge in Yorkshire. (And, in fact, his father, 
Prince Albert, had died of typhoid in 1861.) Prince Edward recovered, although 
two other guests at the lodge did not. William H. Corfield, a sanitary expert, con-
cluded (a bit hesitantly) that the disease could be traced to a defective toilet. The 
popular furor over the prince’s health made Corfield a celebrity, and he subse-
quently became an authority on the healthy home, whose books sold widely and 
inspired other works that urged attention to health in home construction and 
plumbing. With that also came slow changes in domestic personal habits of clean-
liness such as washing hands and boiling water for safety.

The attitudes of political authorities also evolved. Although as late as 1891, the 
health officer of Newark vigorously denied that a typhoid epidemic was present in 
the city, calling reports about it a “press fabrication” (Galishoff 1988, 105), other 
city governments moved toward more action. By 1918, for example, Chicago had 
chlorinated its water, made typhoid a reportable disease (meaning that the city 
was to receive notice of all cases), placed warning placards on infected houses, 
restricted food handling processes, and quarantined identified healthy carriers.

Medical responses to typhoid fever also evolved. In the middle of the nine-
teenth century, physicians were still largely helpless in the face of the wide variety 
of fevers, and many urged letting nature take its course. (That course, in the case 
of typhoid fever, might last three or four weeks, with death intervening in about 
10% of the cases.) Behind that approach lay centuries of Hippocratic tradition, and 
the belief that a fever was part of a natural and healing response to an illness. 
Other physicians attempted more active intervention with traditional bleeding and 
purging. As the century wore on, interest in reducing the fever itself grew, with 
the idea that fever was itself harmful, not healthful. Immersion in cold water was 
the most obvious method, and water cures had a long history that enjoyed a revival 
in the nineteenth-century movement called hydropathy. In the 1870s quinine, 
which had become the most important antimalarial treatment, was also applied to 
reduce typhoid fever. Attempts to produce synthetic substitutes for quinine in the 
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1880s briefly had exciting prospects but proved to be dangerous to circulatory 
systems. And the discovery of the responsible bacterium led to hopes of a preven-
tive vaccine, and by the time of World War I (1914–1918) troops were receiving a 
fairly effective vaccine.

The application of antibiotics to typhoid fever, beginning in the late 1940s, 
drastically reduced the disease’s seriousness and mortality.

UNRESOLVED HISTORICAL ISSUES

Typhoid ceased to be an epidemic problem in the Western world for a complex 
variety of reasons, and historians may still debate the relative roles of water puri-
fication, food inspections, domestic habits, and the control of healthy carriers in 
bringing the disease to a halt. Was any one measure decisive? Probably not, 
although water purification was certainly central.

Another uncertain historical matter relates to the importance of poverty as a 
marker for typhoid. Did the poor quarters of a city suffer disproportionately? In 
many cases, certainly yes, but did other variables, such gender, occupation, or age, 
play a role as well?

A truly effective cure for typhoid fever waited until the development of antibi-
otics in the 1940s. But now—as with many bacterial diseases—strains of Salmo-
nella typhi are appearing that have higher resistance to antibiotic treatment. 
“Salmonella serotypes adapt happily into new ecological niches. They are 
resourceful and resilient; they do not respect human boundaries. As long as there 
is animal life on earth, the Salmonella family will have a future” (Hardy 2015, 
230).
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Yellow Fever in New Orleans, 1853

WHEN AND WHERE

In the summer of 1853, New Orleans, which had repeatedly endured yellow  
fever outbreaks, suffered its worst yellow fever epidemic. Over about five months 
somewhere between 9,000 and 11,000 people in New Orleans died of yellow fever; 
as many as 40,000 cases of the disease developed in a population that (in the  
summer) may have been about 100,000. Yellow fever caused about half of the 
deaths recorded in the whole of 1853 in New Orleans.

Physicians first noticed cases of yellow fever in late May. Through June, the 
disease remained confined to the poorer quarters of the city near the Mississippi 
River and its docks, and the number of cases created no alarm. Then in July mor-
tality and morbidity began increasing, and fears grew. By the end of July, many of 
those who could flee the city had done so, and the hospitals were full. Deaths 
began occurring in embarrassingly public places. By early August, the condition 
of cemeteries was becoming scandalous, as bodies hastily buried in shallow 
graves were exposed to the elements, decomposed, and emitted rank odors into 
the surrounding air. In the third week of August, the epidemic reached its peak, 
claiming over 250 victims per day. By about the same time, the city had mobilized 
its services (both those of government and voluntary philanthropy) more effec-
tively. The crisis clearly eased by the first week of September, and the city’s board 
of health declared the epidemic over on October 13. In December, 254 deaths were 
reported from cholera, and none from yellow fever.

SIGNIFICANCE

Many yellow fever epidemics in nineteenth-century cities were especially dis-
ruptive of the community’s life, and the 1853 New Orleans episode was one of the 
most vivid examples of yellow fever’s destructive power. The rapid onset of drasti-
cally gruesome symptoms and the potentially (if erratically) high levels of mortal-
ity made the disease deeply feared; part of its disruptive power stemmed from the 
general acceptance of flight as the only recourse. A yellow fever epidemic could 
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therefore bring the economy of a city to a halt, as people fled from it and quaran-
tines were hastily proclaimed against commerce from it. Cities in the southern 
United States were particularly vulnerable in the nineteenth century, for they had 
become the receiving points for imports of such goods as coffee and sugar that 
originated in lands where yellow fever was endemic.

The ravages of 1853 in New Orleans contributed strongly to a real (though 
gradual) shift in views of public responsibility for health in the United States. At 
the start of the 1853 epidemic, New Orleans had a board of health, but its activity 
and powers were minimal. That began to change during 1853. When yellow fever 
returned to the city in 1854, the state of Louisiana responded by creating a perma-
nent state board of health and erecting a state quarantine system, both for the first 
time.

The horrors of 1853 also contributed to the widespread American opinion of 
New Orleans as a chaotic, pestilential city that was best avoided. That image 
proved difficult to shake.

BACKGROUND

New Orleans had the most consistent and troublesome history of yellow fever 
of any American city. Between 1825 and 1860, it suffered through 12 epidemics, 
of which 1853 was only the worst; for example, yellow fever accounted for over 
30% of the city’s deaths in 1841, about 15% in 1843, and about 25% in 1847, while 
1854–1855 were bad yellow fever years as well. Although yellow fever never 
became endemic in New Orleans (its winters were just cold enough to halt the 
Aedes aegypti mosquitoes that carried the virus), some nineteenth-century think-
ers feared that the city might sustain the disease indigenously. The location of the 
city contributed to its troubles, for it was (and is) exceptionally low-lying and sur-
rounded by swampy ground; malaria was endemic there. Although the connection 
between yellow fever and mosquitoes had not been made in 1853, New Orleans 
citizens had long complained about the fetid air, smells, and unsanitary messes 
that characterized their environment.

The social structure and the economy of New Orleans contributed to its vulner-
ability. It received large numbers of immigrants from Europe (especially Ireland 
and Germany) in the mid-nineteenth century, people from northern latitudes who 
had no previous exposure to yellow fever. It conducted a large amount of trade 
with Caribbean and South American ports where yellow fever was endemic. (See 
volume 2, chapter 16.) The importance of that commerce to its economy meant 
that quarantines were a particularly sensitive political issue; instituting them 
would be fiercely resisted.

The people of New Orleans regularly fled the city—if they could afford to do 
so—to escape yellow fever epidemics. Some of them left in the summer anyway, 
hoping to escape heat. But the massive exodus of 1853 certainly skewed the death 
toll heavily in the direction of the poorer classes, and perhaps (to some slight 
extent) contributed to diffusing yellow fever elsewhere.
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HOW IT WAS UNDERSTOOD AT THE TIME

The symptoms of yellow fever had been long known in 1853. A number of its 
names referred to those symptoms, including yellow jack (reflecting the bilious 
color of the skin and eyes) and black vomit (self-explanatory). While doctors gen-
erally recognized it from those symptoms, they were less sure of its cause, and 
indeed unsure of whether its cause differed from other fevers. Yellow fever was 
one of the central diseases at stake in nineteenth-century discussions of the rela-
tive importance of contagion and environment. In 1853 New Orleans (and else-
where), most expert opinion held that yellow fever was a miasmatic disease, borne 
on (and perhaps originating in) a foul atmosphere. That atmosphere perhaps 
teemed with tiny organisms that caused the disease. Although no such specific 
yellow fever organisms had been identified, popular belief imagined that such tiny 
living particles attached themselves to bedding and clothing.

Near-unanimous agreement existed on another environmental point: that yel-
low fever did not survive the first frost in the autumn or winter. It was, therefore, 
strictly a hot-weather disease.

The conviction that yellow fever was an environmental product meant that 
flight was a logical response to its threat: escape the dangerous environment. But 
nineteenth-century opinion could not entirely break free of behavioral explana-
tions of yellow fever; dissolute conduct was to be avoided if flight were not possi-
ble; the apparently higher toll in poorer quarters of cities might, after all, be related 
to the faulty habits of the poor as well as to the atmosphere in which everyone 
lived. Contemporaries also recognized the relative immunity enjoyed by people of 
African origin or descent, a fact that had been used to argue the existence of 
essential racial differences between whites and blacks.

In 1853, orthodox American medicine was still heavily influenced by the heroic 
interpretations and therapies of Benjamin Rush, while against that tradition a vari-
ety of alternative medical systems and therapies had arisen. Generally, the ortho-
dox beliefs of the time saw all fevers as related, and all (including yellow fever) 
manifested themselves in over-tension (or over-relaxation) of the nerves and mus-
cles of the body.

RESPONSES

The predominance of the environmental view of yellow fever governed many 
of the responses to it. Those responses aimed chiefly at prevention, or (if that 
failed) at containment, of the disease. The city government took such action only 
slowly, for the notion of individual responsibility for health was especially strong 
in mid-nineteenth-century America. The surest prevention of yellow fever seemed 
to be flight from the afflicted area, and that response was an individual matter. A 
reluctance to admit the presence of yellow fever also delayed government action. 
If other cities learned of yellow fever in New Orleans, they might proclaim quar-
antines that would hurt New Orleans business; both city officials and city journal-
ists therefore hesitated to admit that yellow fever had arrived.
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For some combination of those causes, the New Orleans city council took few steps 
against yellow fever until the epidemic was well established in late July. One earlier 
step—in late June—suggested that city officials knew that a crisis was at hand: the 
council abruptly cancelled the long-standing arrangements with private contractors 
for street cleaning. Corruption had long characterized the contract cleaning system, 
resulting in high levels of public dirt and smelly nuisances such as dead animals. With 
another yellow fever epidemic on the horizon, the city council decided to assume 
street cleaning as a government responsibility. But while New Orleans theoretically 
possessed a standing board of health, its powers and actions were minimal. And the 
city council actually adjourned for the summer at the end of July; just as the epidemic 
was obviously becoming serious many members of the council left the city.

While the council left, the board of health began asserting itself. It ordered 
streets to be flushed with water and vital statistics to be collected. By mid-August, 
the board had begun a number of other public health initiatives to clean the envi-
ronment: the scandal of rotting corpses in the overloaded cemeteries was con-
fronted by hiring more laborers; lime was spread around the city, bedding and 
clothing of the sick were burned, citizens were urged to don nose bags filled with 
spices to keep the miasma from their lungs. In a curious attempt to purge the 
atmosphere, cannon fire was ordered and tar was burned in the vicinity of ceme-
teries to overcome the supposedly deadly exhalations that surrounded them.

Care of the sick was less clearly a public responsibility, and much of it fell to 
voluntary and charitable organizations. New Orleans had one large hospital, 
staffed by the Sisters of Charity; in August the board of health did commission 
some temporary infirmaries as well. The Howard Association, a private philan-
thropic group that commenced a national appeal for relief funds, organized much 
of the medical and nursing services.

Although medicine in fact could offer no effective remedy for yellow fever, 
hopeful alternatives existed. Many orthodox physicians remained committed to a 
heroic treatment, calling for bleeding the veins and purging the bowels. Behind 
that approach ultimately lay the theory of the four humours, but in nineteenth-
century America, bleeding and purging were intended to relieve fever-inducing 
tension in the muscles and nerves. Quinine, now increasingly recognized as an 
effective specific remedy for malaria, was also employed to fight yellow fever. The 
historic connection between New Orleans and France meant that some members 
of its medical community, educated not in American but in French traditions, 
were less enthusiastic about heroic bleedings and purgings, and more inclined to 
gentler therapies. And the broad variety of other medical sects, such as homeopa-
thy (emphasizing minute doses) and Thomsonianism (emphasizing botanical 
medicine), offered other gentler therapies as well.

Prayer was another important response. Some members of the city’s clergy 
remained very active throughout the epidemic. They appealed to the board of 
health for the proclamation of an official day of prayer, and the mayor designated 
September 2; on that day the city came to an almost total stop as the population 
flocked to the churches to beg God’s mercy. That the epidemic was waning by that 
date might have been seen as evidence of divine favor; the subsequent rapid 
decline in mortality, as evidence of prayer’s efficacy.
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UNRESOLVED HISTORICAL ISSUES

Because the epidemiological path of yellow fever remained unknown until 
the very end of the nineteenth century, important questions lingered after the 
1853 epidemic in New Orleans. Agreement about quarantines remained politi-
cally difficult, and their effects remained uncertain. Cities continued to use 
quarantines as weapons to cripple the commerce of their rivals. For instance, 
Galveston or Mobile (which vied with New Orleans for shipping on the Gulf of 
Mexico) could quarantine traffic from New Orleans; if yellow fever beset all 
three cities, each could offer shorter quarantine periods to importing merchants, 
hoping to seem more attractive. Those commercial pressures continued to mean 
that declaring a quarantine was a political act; partly for that reason, the effect 
of quarantines remained unclear, for too many people had too many reasons to 
evade them even if they were proclaimed. Another yellow fever outbreak in 
1878, and the quarantines that accompanied it, particularly crippled New 
Orleans merchants. In the subsequent years, those merchants increasingly 
pushed for some federal quarantine policy that would override sectional inter-
ests. (The Marine Hospital Service, a “quasi-national” [Humphreys 1992, 128] 
agency, was given some quarantine powers in the 1890s, but political issues 
persisted, and the discovery of the role of mosquitoes lessened interest in quar-
antines after 1900.)

Behind the question of quarantine lay the unresolved debate between contagion 
and miasma theorists. By 1855 the state of Louisiana had created a permanent 
standing board of health and asserted its powers to quarantine. Since the major 
tasks of boards of health involved cleansing the environment, while quarantine 
clearly responded to fears of contagion, the state’s actions reflected continued 
ambivalence about how yellow fever spread. Margaret Humphreys, however, 
argues convincingly that fear of yellow fever remained the most important force 
driving the extension of public health systems in the southern United States, and 
most public health measures of the nineteenth century proceeded from environ-
mentalist assumptions.

The frequency of yellow fever epidemics in New Orleans, and in the Ameri-
can South generally, declined in the last quarter of the nineteenth century, and 
the role of the strengthening systems of public health in that decline might still 
be debated. The mosquito transmission theory was only applied after 1900, so 
the gradually weakening presence of yellow fever in the 25 years before that 
requires other and more complex explanations. The last American yellow fever 
epidemic was in 1905, and certainly the final banishment of the disease did fol-
low the discovery of the role of Aedes aegypti mosquitoes in its transmission. 
Campaigns against mosquitoes, pioneered in Caribbean areas that fell under 
American political control (notably Cuba and Panama), involved a combination 
of pouring oil on such standing water locales as cisterns, draining wet places, 
and screening yellow fever patients from mosquitoes. Although New Orleans 
began acting (at first inconclusively) against mosquitoes in 1901, the 1905 epi-
demic convinced doubters, and the city undertook systematic mosquito 
eradication.
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Fourth Cholera Pandemic, 1863–1875

WHERE AND WHEN

The world’s fourth cholera pandemic began, as the earlier ones had, in the Indian 
subcontinent. In 1863 cholera again spread from Bengal across India, reaching 
Bombay on the west coast in 1864. From that port it began its ocean travels around 
the world. Of particular importance was its passage through western Asia to the 
Mediterranean lands and beyond, a path of infection that earlier cholera pandemics 
had followed as well, but one that in the mid-1860s attracted special attention.

The port of Aden, in southern Arabia, was a stopping point for ocean traffic 
between India and the Red Sea, and hence between India and Europe, especially 
Great Britain. The volume of traffic between India and Aden made it certain that 
cholera would arrive there, as indeed it did in 1864. In early 1865, traffic from 
Aden began carrying cholera onward, to (for instance) Somalia, and from there 
the disease moved on into Ethiopia. But the important move from Aden in 1865 
was up the Red Sea to the Hijaz, that section of western Arabia that includes the 
Muslim pilgrimage center of Mecca and its seaport, Jidda. To Mecca came Mus-
lims from all over the world, including India, Malaysia, and the East Indies, who 
might be carrying cholera; from Mecca others went back home, to Egypt, Syria, 
Palestine, and North Africa, passing cholera along as they moved. Mecca suffered 
a major cholera epidemic in April 1865, apparently brought by a shipload of pil-
grims whose journey had begun in Singapore. Of the 90,000 pilgrims in Mecca at 
the time, 15,000 died of cholera.

From the Hijaz cities, cholera moved to Egypt, where over 60,000 deaths 
occurred in June and July 1865, months during which Egyptian society nearly 
came to a halt. Egypt was in turn the conduit for cholera’s passage over the Medi-
terranean to European ports. Naples had about 5,600 cholera deaths in 1865 and 
1866. Such European ports themselves became the foci of new infections of other 
European points; by the end of 1865, cholera had spread to Great Britain, the 
Netherlands, the German states, and Russia. Europe in turn passed the disease to 
the Americas. In 1865 vessels from Marseilles carried cholera to Guadeloupe, in 
the West Indies; one source claims that 12,000 people on that island died in the 
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resulting epidemic. And in October 1865 a vessel from London brought cholera to 
New York; while that episode was contained without an epidemic, another steamer, 
carrying nearly 1,100 poor immigrants, arrived in April 1866 and cholera began to 
spread in the city. New York recorded 591 cholera deaths that year. From New 
York, cholera fanned into the interior of the United States in the summer of 1866; 
by the mid-1860s, the American network of railways was dense enough to provide 
rapid movement of both people and their infections through at least the eastern 
part of the country.

American places served as further centers for cholera’s diffusion. The disease 
moved from Guadeloupe to Hispaniola in 1866 and from there to Cuba, where 
4,400 deaths from cholera occurred in 1867 and 1868. And from New Orleans 
other 1866 ocean traffic carried cholera to Nicaragua.

Meanwhile cholera had jumped into the African continent from several direc-
tions. By 1869 the infection of Ethiopia (from Aden) had spread down the East 
African coast to Zanzibar, Mozambique, and Madagascar. Cholera reached North 

Broadsheet warns residents of London’s Limehouse district against drinking water that 
has not been boiled or that has been contaminated by dirt, 1866. Opinions about  
the cause of cholera differed at this time—some said contaminated water alone was 
the problem, while others argued that surely additional factors must be involved.  
(Wellcome Library)
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Africa both directly from Egypt—true of Algeria and Morocco—and also from 
Europe; Tunisia managed to keep contacts with Egypt safe, but in April 1867 chol-
era appeared, probably brought from Sicily by smugglers. By June 1867, 150 peo-
ple were dying daily in Tunis. Cholera also moved overland in Africa, 
accompanying caravans across the Sahara. Such traffic carried cholera to Senegal 
in 1868, and from there it moved elsewhere in West Africa.

The years of the fourth pandemic were especially severe ones in India itself 
where cholera was endemic. At times cholera coincided with years of famine, with 
terrible results for the Indian people. Famine occurred in years of drought, when 
Indians were more likely to drink from contaminated wells; famine drove villagers 
into cities, straining water supplies and the removal of excrement. Madras in 1866 
provided an example of such suffering. And India, like Mecca, showed the appar-
ent hazards of crowds gathered for religious pilgrimage. In April 1867 a Hindu 
pilgrimage site at Hardwar drew three million pilgrims to gather in a camp along 
the Ganges River that was roughly nine miles long and three miles deep. Cholera 
started affecting them on April 13; the pilgrims began dispersing with “inconceiv-
able” rapidity (Malleson 1868, 10) and within two days the camp had almost emp-
tied. Traveling by roads, the vast throng, now infected, spread cholera throughout 
northwestern India. About 250,000 had been stricken, half of them fatally.

SIGNIFICANCE

During the fourth cholera pandemic Western opinion explicitly associated the 
disease with the religious pilgrimages central to Hinduism and Islam. European 
governments, acting on that belief, began efforts to regulate and control such pil-
grimages in the non-Western world, and so the fourth cholera pandemic stands at 
a crucial point in the developing connections between medicine, disease, and 
Western imperial power. (See the “Responses” section.)

The fourth cholera pandemic also led to greater general conviction that cholera 
moved with human traffic, that it had to be imported from someplace else. This 
conviction went together with a growing, and somewhat different, belief that water 
pollution and cholera were related. Only by the time of the fifth cholera pandemic 
would the specific agent in polluted water be identified, however.

BACKGROUND

By the 1860s, steam-powered transportation made possible a great expansion 
of human traffic in some important places that were involved in the fourth cholera 
pandemic. Two notable examples are within India and within Egypt. In India, the 
British rulers had encouraged heavy investment in railroads by British capital. In 
1857 less than 300 miles of railroad existed in India; by 1870 the mileage exceeded 
5,000, and by 1880 it neared 10,000. Both the numbers of Hindu pilgrims who 
could move, and the speed with which they could travel, increased dramatically. 
Such sites as Hardwar, Allahabad, and Puri could rapidly fill with pilgrims, and 
the pilgrims could just as rapidly diffuse throughout the country at the conclusion 
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of their stay. Indian railroads could also quickly speed Muslims to seaports such 
as Bombay on their way to a Mecca pilgrimage, and steamships now made that 
journey quickly and reliably.

Pious Muslims bound for Mecca from the Mediterranean lands could also 
travel by steamship to Alexandria and could then move to Suez (on the Red Sea) 
by means of a railroad (built in 1858) that connected that city with Cairo and 
Alexandria. In 1869 the Suez Canal opened, and steamships could move directly 
from Mediterranean ports to Jidda, on the Red Sea adjoining Mecca.

These changes in transportation infrastructure, which so dramatically trans-
formed world disease environments, were part of the dynamic Western industrial 
economy’s expansion into the world. That expansion, perhaps more than ever by 
the 1860s, was also driving important social and political changes, and those 
changes too might affect the spread of epidemics. For example, Japan (under sig-
nificant Western pressure, initially American) opened its country to world trade in 
the late 1850s, and cholera immediately arrived. By the 1860s, the government of 
Tunisia had in effect collapsed, and European power was able to dictate medical 
and public health measures (see the “Responses” section).

Rapid economic and technological changes might now occur in many places in 
the world, and the consequences of those changes for epidemics were often mixed 
or unclear. Western-dominated change might both give and take away. The con-
struction of port facilities and the Suez Canal brought shantytowns where dis-
eases such as cholera could spread rapidly to Egyptian cities. But by the late 1860s 
and 1870s improved (and safer) water supplies had begun to come to some large 
Indian cities.
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HOW IT WAS UNDERSTOOD AT THE TIME

Many of the uncertainties about cholera that had existed in the earlier pandem-
ics of the nineteenth century still remained during the fourth pandemic. In par-
ticular, the debate about whether the disease spread by contagion or through 
environmental pollution had not been settled. The gospel of sanitation (urging 
environmental purification) that had gained ground in the second and third pan-
demics now confronted the evidence of water transmission, which might be envi-
ronmental but which also suggested a route of contagion. That evidence, put 
forward by John Snow in 1854, had gained some powerful allies, especially the 
Munich sanitation expert Max von Pettenkofer. Pettenkofer argued that polluted 
water was at least a necessary cause of cholera, even though he was unwilling to 
call it a sufficient cause.

The result, during the fourth pandemic, was a growing belief in what Peter 
Baldwin (1999) calls neocontagionism, particularly applied to cholera. Baldwin’s 
neocontagionism included a more sharply focused attempt to prevent the move-
ment of disease from one place to another. It emphasized inspecting victims and 
their symptoms to identify the presence of a disease; promptly notifying authori-
ties when a disease was present; isolating the sick; medically surveilling travel-
ers; and disinfecting individuals, their dwellings, and their goods. This approach 
recognized that total quarantines and sanitary cordons were increasingly imprac-
tical (or would be impossibly expensive) in an age of mass steam-powered 
transportation.

Some authorities (e.g., the Italians) remained contagionist in their approach, 
continuing to emphasize quarantines; others (such as the British) remained con-
vinced of the importance of sanitation. But the differences, as illustrated in the 
“Responses” section, were those of degree. British leaders took part in quarantine 
efforts; Italians agreed that sanitation was important.

But if many accepted the role of water pollution in spreading cholera, they 
remained uncertain about the immediate primary cause of the disease. Did some 
poison precipitate out of the atmosphere and hence into the water? Or did a similar 
poison originate in an individual?

Other more general beliefs about cholera also existed, some on a more popular 
level. The fourth pandemic led to a Western conviction that the pilgrimages of 
other religions (especially Islam and Hinduism) were inherently dangerous, and 
perhaps symbolic of backward superstition.

But for some non-Westerners, the actions of Europeans and North Americans 
led to cholera. Japanese opinion associated cholera’s appearance with the intru-
sion into their country of Western trade; some Indians believed that cholera came 
in the wake of disturbances in the social order such as the Sepoy Revolts of 1857, 
which were a response to the disruptive presence of the British.

RESPONSES

Official responses by governments included different mixes of efforts to 
improve sanitation and attempts to control contagion. In general, European cities 
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and states tried to inspect victims to verify the presence of cholera, notify the 
world that cholera was present, isolate the victims, and inspect and quarantine 
travelers. At the same time, they also took sanitary steps, mandating street clean-
ing, and—combining their fear of contagion and their fear of dirt—ordering the 
disinfection or destruction of the property of the sick.

New York’s response illustrated a firmer commitment to sanitation, and a 
greater hesitancy to control contagion. News of the fourth pandemic’s arrival in 
Europe in 1865 spurred the state of New York to create a board of health for the 
city, and to confer on it sweeping powers to order sanitation measures. Its compo-
sition was designed to keep it free from the political influence of the city govern-
ment, for city political corruption had, it was felt, nullified earlier attempts at 
sanitary reform. This board of health began a vigorous street cleaning program to 
dispose of noxious “nuisances” that might either cause cholera (if your view of the 
disease was environmentalist) or contribute to its spread (if you were a contagion-
ist). Once cholera did enter the city in 1866, the board destroyed bedding and 
clothing, and lavishly spread disinfectants such as lime on property. Quarantine or 
isolation facilities, however, remained harder to find; private owners resisted 
attempts to commandeer their property for such purposes. But New Yorkers gen-
erally praised the efforts of the board of health, and credited it with the striking 
reduction in cholera mortality (officially given as 591) since the 1849 epidemic, 
when over 5,000 had died. Some American cities without such boards of health 
suffered much higher losses in proportion to their populations than did New York.

European powers set an important precedent in the International Sanitary Con-
ference that met in Constantinople in February 1866. This conference, called in 
direct response to the fourth cholera pandemic, created an international sanitary 
commission to monitor Muslim pilgrimage to the Hijaz. The commission was to 
regulate quarantines and the embarkation conditions of the sea traffic of pilgrims. 
The governments of Ottoman Turkey (the titular ruler of the Hijaz), Egypt, and 
British India promised to cooperate with the commission. In the 1860s and 1870s, 
the framework of this international control remained very sketchy and incomplete, 
but by the 1880s it had become more elaborate.

Egypt and British India, two of the principal targets of such measures, found 
obeying the rules difficult. Egypt set up rigid military cordons to control traffic, 
but they proved inadequate to handle the volume of people that could move 
through the country by rail or (after 1869) through the Suez Canal. The Egyptian 
government also attempted to destroy the property of the sick, but doing so 
inspired popular resentment and resistance (as did, if they were effective, the mili-
tary cordons). And the Egyptian government’s resources were not great, as its 
modernizing projects had by the early 1870s brought it to the edge of bankruptcy. 
Desperate for money, it sometimes levied taxes (on the burial of animals, for 
instance) that undercut sanitation.

The British government of India likewise promised cooperation with the inter-
national commission and likewise did so only lukewarmly. British attitudes 
toward epidemics leaned more in the direction of sanitation anyway, and those 
attitudes were especially prevalent in Anglo-India. Too much of the prosperity of 
British India depended on the free movement of international trade, so any 
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quarantine was suspect. International quarantines to control Muslim pilgrim traf-
fic might offend millions of Indian Muslims, and a rigorous policing of internal 
Hindu pilgrimages would stir other resentments. In the years after the 1857 Sepoy 
Revolt, the British were especially leery of seeming to interfere with Indian reli-
gious beliefs. So while an 1868 Indian government report called the Puri “temple 
car” (a huge wagon carrying an image of the Hindu divinity Jagannath, the origin 
of the word juggernaut) “tawdry and contemptible” (Arnold 1993, 187), in fact the 
Indian government only reluctantly and incompletely regulated pilgrim traffic.

Where sanitation improvements were undertaken in Asia or Africa, they some-
times were intended to benefit European communities. Thus, the Indian govern-
ment, pushed by the notions of Snow about water transmission of cholera, 
gradually introduced improved water and sewer systems in Calcutta and Bombay 
that probably contributed to lowering the horrific cholera toll in those cities in the 
1870s. Even more striking reductions in mortality were achieved in British mili-
tary installations in India, where much more thorough sanitary work occurred. 
The experience of Tunisia was similar. The bey’s government had earlier ceded 
power over public health to a European-run commission, and in the fourth cholera 
pandemic that commission concerned itself largely with the health of the resident 
European community. And for some Europeans in North Africa, flight remained 
an option when cholera approached. (As indeed it was for the North African elites 
as well: the Egyptian Khedive Ismail fled to Constantinople in 1865.)

Medical responses to cholera were still largely powerless. The disease remained 
a sudden, violent irruption in a person’s life, one that resulted in a rapid death for 
about half of those stricken. Western medicine, which had been positively harmful 
for cholera victims earlier, had at least moderated its purging and bleeding, but it 
offered no effective therapy.

UNRESOLVED HISTORICAL ISSUES

Some immediate issues about cholera remained unresolved in the 1870s. The 
precise causative agent was still unknown. Some argued that no such single caus-
ative agent could exist, and that a devastating ailment such as cholera could only 
be explained by the interaction of a number of environmental and personal  
factors. And because no such single agent had been found, and the number of pos-
sible contributing factors might be limitless, how should the efforts of sanitation  
(or of contagion control) be focused?

The experiences of the fourth pandemic strengthened the claims of both sanita-
tion and contagion in different ways. Especially in the United States, where the 
apparent success of the anti-cholera efforts of the Metropolitan Board of Health of 
New York became a model for other cities to undertake similar campaigns against 
dirt, interest in sanitation and hygiene grew rapidly in the years after 1866. But at 
the same time, Europeans became convinced by the fourth pandemic that cholera 
was above all an alien Asian import, carried to them by human traffic.

Still unknown in 1875 was how far Western power over the policies and inde-
pendence of Asian and African countries would extend in the name of public 
health. Apart from actual colonial possessions (India), such powers were 
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increasingly affecting nominally independent Turkey, Tunisia, and Egypt. Would 
they be extended to (for example) China and Japan? Western powers feared not 
only epidemic disease but also subversive or revolutionary religious zealotry of 
the kind that was soon to shake the Sudan. Would the Western powers use the fear 
of disease, and their medical response to it, as a tool of empire to extend their 
powers? That question was still open in the 1870s, and it has revived as a disputed 
point in recent historical writing.
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Smallpox in Europe, 1870–1875

WHEN AND WHERE

Epidemic smallpox spread through Europe (and beyond) in the years between 
1870 and 1875 in the worst Western outbreak of the disease in the nineteenth cen-
tury. At the end of the six years, about 500,000 Europeans had succumbed to 
smallpox, and many thousands of others had been scarred by it.

The epidemic apparently began in France, which had to that date made no 
attempt to compel vaccination of its people. Although many of the French had 
been vaccinated, and many French physicians (and much French educated opin-
ion) favored the practice, perhaps one-third of the French population had never 
been vaccinated at all, while many others had only been vaccinated in childhood 
and not revaccinated later. In the 1860s, therefore, a fairly high level of endemic 
smallpox persisted in the country, including in its largest city, Paris.

When the Franco-Prussian War began in July 1870, it created conditions favor-
able to the spread of an epidemic. Large numbers of French troops—many of them 
unvaccinated—assembled, and smallpox cases multiplied. The war quickly 
became a military disaster for the French forces, 373,000 of whom were impris-
oned in Germany, perhaps 14,000 of them suffering from smallpox. In that way 
the disease gained an epidemic foothold among the civilian population of Ger-
many. Meanwhile the victorious Prussian army pushed into France, besieging 
Paris. French people fleeing from the war added to the spread of smallpox 
infections.

The epidemic moved out from its French center in the next several years. For 
France 1870 was the worst year, one in which 10,500 smallpox deaths occurred in 
Paris alone. (There had been fewer than 600 in the whole country in 1866.) Esti-
mates of the total number of French smallpox deaths in 1870–1871 range from 
60,000 to 90,000. Smallpox also quickly moved into the German civilian popula-
tion, beginning in September 1870. It continued to rage there through 1871 and 
1872: over 5,000 deaths in Berlin in 1871, over 3,600 in Hamburg in the same year, 
and a peak of 65,000 in Prussia as a whole in 1872. The total number of German 
deaths—over 160,000—exceeded even the French.
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One interesting contrast existed between the two countries. The Prussian mon-
archy, earlier in the nineteenth century, had begun the systematic vaccination of 
the members of its army. During this epidemic, German troops suffered about 
8,500 cases of smallpox, and something over 400 deaths; in the same period about 
125,000 French troops contracted smallpox, and of them about 28,000 died. Those 
dramatic figures became strong evidence in support of those who urged compul-
sory vaccination as an appropriate preventive response to smallpox (see the “How 
It Was Understood at the Time” and “Responses” sections).

By late 1870, the epidemic had begun to spread elsewhere in western Europe, 
as the number of smallpox cases in Great Britain, Belgium, and the Netherlands 
accelerated in 1870 and then peaked in 1871. In that year Great Britain had 23,100 
smallpox deaths, Belgium 21,300, and the Netherlands 12,400. Over the course of 
the epidemic, 8,000 Londoners died of smallpox. It continued in western Europe 
in the next year as well, with a further 19,000 deaths in Great Britain, and it also 
began to reach central Europe. Between 1872 and 1874, the Austrian domains may 
have suffered 140,000 smallpox deaths, and in 1874 the epidemic wave peaked in 
Sweden, where over 4,000 died. The number of dead in Russia remains unknown 
but was likely large.

This European smallpox epidemic also reached across the Atlantic. Emigration 
from Europe to the Americas, an important feature of the period, generated heavy 
passenger traffic and some of that carried smallpox infection with it. In 1871 Phil-
adelphia, an important emigrant destination, had about 2,000 smallpox deaths; in 
the next year Buenos Aires had over 8,400. Other cities in both North and South 
America were affected as well.

By the 1880s, smallpox had receded to less epidemic (but still serious) levels in 
southern and central Europe, and been dramatically reduced in some other states. 
Thus, while the German Empire suffered a total of 155 smallpox deaths in 1886, 
Genoa alone had 275, Rome 470, and Budapest over 1,500. Sweden reported none.

And while this European epidemic existed independent of Asian events, it is 
worth remembering that in roughly the same period of the century severe small-
pox epidemics recurred in East and South Asia. India averaged nearly 170,000 
smallpox deaths annually through the 1870s; Bombay alone recorded over 3,000 
deaths in 1876, and its annual toll frequently rose to over 1,000.

SIGNIFICANCE

The epidemic of smallpox in Europe in the early 1870s was the most serious 
attack of the disease in the Western world in the nineteenth century, and it remains 
the most serious such epidemic in the West since Edward Jenner developed his 
vaccination in 1798. As such, it illustrates the incomplete extent of preventive vac-
cination that still existed at that date, and it also reminds us that the history of 
smallpox in the West did not end suddenly with Jenner, despite the praise lavished 
on him during his lifetime.

The epidemic of the 1870s served as an important spur to changes in national 
responses to the threat of smallpox. In particular, it led to greater efforts at 
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compulsory vaccination, and those efforts in turn stimulated discussion of the 
coercive powers of the state. (See the “Responses” section.)

BACKGROUND

Edward Jenner had announced his smallpox vaccine in 1798, and it had rapidly 
gained both popular and official favor in many places in the Western world. Its use 
had some immediately dramatic effects. Sweden, where vaccination was made 
compulsory in 1816, saw its number of smallpox deaths fall from about 12,000 in 
1800 to a mere eleven in 1822.

But epidemics persisted. Ireland was shaken by smallpox (and other diseases in 
the midst of a famine) in 1817. The late 1820s were bad smallpox years in many 
places, and in 1837, 2,100 Londoners died of the disease. A period of slightly 
declining virulence of smallpox then intervened, but by the late 1850s smallpox 
had again become dangerous. Russia may have had over 100,000 deaths in 1856; 
in Berlin in 1858 there were 4,500 cases of the disease, and in London another 
serious outbreak occurred between 1861 and 1863.

Official responses to smallpox varied from one country to the next. At one 
extreme stood France, where the technique of Jennerian vaccination remained 
controversial. Despite the fact that Napoleon I had admired Jenner, France’s dif-
ferent nineteenth-century governments never attempted to compel vaccination for 
its population, and in fact only did so in 1902. France’s rural population, espe-
cially, continued to regard smallpox as an inevitable childhood disease; French 
traditionalists and conservatives associated vaccination with the French Revolu-
tion that they disliked. It is not therefore surprising that the serious epidemic of 
the 1870s had its origins in France, for smallpox had remained present there almost 
continuously.

At the opposite pole to French policy were a number of states that made vacci-
nation compulsory. Bavaria was apparently the first, in 1807; Denmark followed 
in 1810, Norway in 1811, Russia in 1812. The fact that smallpox persisted in some 
of these states may have been due to the ineffectiveness of their decrees; it was 
one thing for the Russian government to compel vaccination of its far-flung popu-
lation, and quite another to actually accomplish it. All over Europe the skill of the 
vaccinators varied, as did the quality of the vaccine. And an important background 
point was the question of a vaccination’s permanence. Did one vaccination confer 
a lifelong immunity, as Jenner himself had believed? Or did it wear off after an 
unknown time, leaving the individual once again vulnerable? The German state 
of Württemberg was the first to act on the latter belief, when it introduced revac-
cination in 1829.

The policies of some states occupied a range between the voluntary approach of 
France and the compulsory path of the Scandinavian countries. Great Britain’s 
approach illustrated a middle ground. Jenner, of course, was an Englishman, and 
his innovation was widely hailed there. But its application remained entirely vol-
untary until 1840, and compulsion then only proceeded by fits and starts. In that 
year Parliament required the local officials called Poor Law Guardians (who had 
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charge of public welfare relief) to pay medical practitioners to serve as vaccina-
tors for the population receiving public relief. In 1853 a new measure required that 
all children in the care of the poor relief authorities be vaccinated within their first 
three months, but no practical government mechanism existed to enforce this rule. 
Slowly a government department improved the training of vaccinators and began 
paying local authorities on the basis of the vaccinations they performed. But no 
revaccination provision existed. Smallpox hospitals were created, but every epi-
demic surge overwhelmed them and thus defeated attempts to isolate the victims.

Meanwhile, the Kingdom of Prussia followed another halfway policy about 
compulsory vaccination. It imposed no blanket compulsion on its population as a 
whole, but did require it (including revaccination) of its soldiers (as well as prison-
ers and inmates of state workhouses) in 1834. It also pursued a series of positive 
reinforcements designed to convince people of the vaccination’s worth, holding 
out rewards to employers who had their employees vaccinated, making parents 
liable for damages if their unvaccinated children became ill, and the like.

At the outbreak of the epidemic wave of 1870, therefore, European states had 
evolved an uneven pattern of preventive vaccination. The fact that the toll in epi-
demics from the 1830s on was heaviest among adults, and among the poor of all 
ages, suggested first that adults who had been vaccinated earlier had lost their 
immunity in the intervening years and second that the expense of vaccination (in 
those countries where it remained voluntary) denied access to it for many.

That inconsistent pattern of vaccination also could be found in other parts of 
the world where the technique had been introduced, in many places under more-
or-less forceful Western pressure. Both Great Britain and Spain vigorously pro-
moted vaccination in their far-flung imperial possessions and met only indifferent 
success. In India—the most populous imperial territory—smallpox had long been 
present, a long tradition of Ayurvedic medicine existed that countered Western 
medical beliefs, a Hindu goddess presided over smallpox, and the practice of 
inoculation had been strongly established. British attempts to promote vaccina-
tion also faced technical difficulties. The arm-to-arm transfer of cowpox vaccine 
from one person to another could be conveyed from Britain to India, obviously 
expensive and time-consuming; attempting the involvement of Indians directly in 
this transfer would face resistance grounded on caste beliefs, while taking cow-
pox matter directly from cattle would offend Hindus. And by the 1850s many 
Indians had become convinced that the British intended to convert them to Chris-
tianity. Despite these obstacles, British authorities persisted in campaigns of vac-
cination, for reasons that surely involved a humane desire to prevent disease (as 
well as an illustration of Western cultural superiority), but much of India remained 
unvaccinated.

The rapid urbanization of much of Europe in the nineteenth century certainly 
contributed to maintaining smallpox epidemics, for the disease could move swiftly 
through congested urban quarters. The greater speed and reliability that railroads 
made possible may have also played a role; what became a major smallpox epi-
demic in Montreal in 1885 apparently reached the city by rail from Chicago in the 
United States.
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HOW IT WAS UNDERSTOOD AT THE TIME

As had been true earlier, nearly universal agreement existed that smallpox was 
a contagious disease that spread from one victim to others. Less agreement existed 
about the actual mechanism of contagion, a point that would in fact remain a mys-
tery throughout the century.

Although the benefits of Jenner’s vaccination as a preventive measure were 
widely accepted, much argument still raged about it. Many objections to it—some 
religious, some medical, and some practical—had been raised in its early years, 
and by 1870 those objections had been joined by political ones (see the “Responses” 
section). The necessity or desirability of revaccination remained uncertain.

As the sections “Background” and “Responses” discuss, authorities pursued 
conflicting approaches to smallpox epidemics, some emphasizing general preven-
tion with widespread vaccination, others addressing the immediate epidemic 
threat by systems of isolating the sick. Did isolation hospitals help contain infec-
tion, or did their concentration of the sick simply make them centers for the 
disease?

Overhanging some of these uncertainties was a lingering conflict of opinion 
about whether environment played any role in smallpox’s diffusion. That it was 
contagious no one doubted, but was contagion in some way contingent on the 
environment? Many, for instance, held the habits of the poor—and the environ-
ment those habits generated—responsible for the persistence of the disease.

RESPONSES

One set of responses was insistence on more compulsory (and free) vaccina-
tion, more with the thought of preventing future epidemics than stopping this one. 
The British government passed a Vaccination Act in 1871 that appointed officers 
to enforce the rules compelling vaccinations for children. Harsh penalties awaited 
parents who resisted. Vaccination stations in London were organized, beginning 
what a historian has called the “consummation of the state vaccination program” 
(Hardy 1993, 126), but no provision was made for revaccination.

Meanwhile in the German states the political structure had been altered by the 
creation of the federal German Empire in 1871 under Prussian leadership. A new 
imperial law in 1874 required vaccination of all children and offered free vaccina-
tion. The measure also provided that all children be revaccinated at the age of 12. 
The subsequent contrasts between smallpox incidence in Britain and Germany 
were striking. In England and Wales, the death rate from smallpox peaked at 1,012 
deaths per million population, in 1871; in Germany, the highest rate was 2,624 
deaths per million, in 1872. By 1877, when the rate in England and Wales was still 
an appreciable 173, it had fallen to under 5 in Germany. The continuing success of 
the German vaccination policy owed something to government efforts to convince 
the population that the procedure was safe; partly for that reason a serious anti-
vaccination movement never developed in Germany as it did in Great Britain (see 
the “Unresolved Historical Issues” section).



206 Epidemics and Pandemics

Another response pattern addressed the epidemic more directly, aimed at stop-
ping its spread. Authorities demanded notification of cases of smallpox; victims, 
when found, would be isolated in smallpox hospitals; their contacts would be 
traced and also isolated; their property would be disinfected. This approach, while 
seemingly a more direct assault on an epidemic, proved difficult to implement in 
practice. Compelling notification from physicians, for example, contradicted the 
ethics of medical communities that were, by the 1870s, becoming sensitive to pro-
fessional codes of conduct. People in general still feared the stigma of smallpox 
and so might hide its presence if they could. Disinfection disrupted households. 
Neighborhoods resisted the creation of smallpox hospitals in their midst,  
fearing—perhaps with some reason—that they were centers of infection. It was 
only in 1882 that London smallpox hospitals were sited away from residential 
areas; only in 1889 did Great Britain make notification of smallpox’s presence 
compulsory.

Nevertheless, some attempts were made in the 1870s to adopt this immediately 
reactive approach. The Leicester Experiment, so-called from the English city that 
pursued it, was the best-known example. The approach deemphasized the univer-
sal vaccination of the population and aimed at selective control in the hope of 
isolating smallpox from contact with new victims, thus allowing the epidemic to 
die out. (As Hopkins [2002, 305] notes, the Leicester Experiment anticipated the 
methods adopted by the World Health Organization campaigns of the 1960s and 
1970s that led to smallpox’s eradication, finally announced in 1977.)

The responses to the smallpox epidemics of the 1870s left many unanswered 
questions, and in fact stimulated new and more vigorous political objections to 
government policies.

UNRESOLVED HISTORICAL ISSUES

By the end of the epidemics of the 1870s, the most serious unresolved questions 
about smallpox revolved around the wisdom, safety, and political morality of vac-
cination. Even before Jenner had developed his vaccine based on cowpox, contro-
versy surrounded the earlier method of inoculation. In the nineteenth century, the 
objections to inoculation had persisted about vaccination, and other objections 
had arisen as well.

Some religious believers feared that vaccination (or the earlier inoculation) rep-
resented interference with the will of God. To that was added a concern that vac-
cination, involving as it did an animal disease (cowpox), was in some way 
degrading, inhuman, and bestial. That concern was kept alive by continuing argu-
ments about the best method of preparing the vaccine. Jenner had transferred 
cowpox matter from one person’s arm to another and thus gained his supply, but 
doing so may have both lowered the vaccine’s effectiveness and created problems 
with adequate supplies. In the 1840s a new technique (developed initially in Italy) 
began using lymph obtained directly from calves. That technique only spread very 
slowly through the rest of the century, despite the advantages it offered; it kept the 
animal nature of the process in the public mind.
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A number of physicians, and many others, continued to raise questions about 
the safety of vaccination. Inoculation had involved the deliberate transfer of small-
pox from one person to another, obviously dangerous. Did vaccination lead to 
other diseases as bad or worse than smallpox? Throughout much of the nineteenth 
century, many believed that vaccination led to secondary transmission of syphilis. 
Occasional disasters strengthened such fears; one such happened in Montreal in 
1885, when the administration of a contaminated vaccine led to an outbreak 
(including fatalities) of erysipelas. Other medical opposition to vaccination 
stemmed from anti-contagionist beliefs. Diseases, these views maintained, could 
not be explained simply as contagions; the environment in which they spread 
should be considered too, and focusing on the mode of transmission from one to 
another could not be the whole answer.

All these arguments became political ones as well, especially in Great Britain, 
when governments moved in the direction of compelling vaccination of their peo-
ple. Should governments have the power to dictate to parents what should be done 
for the health of their children? British pamphlets began appearing in the 1850s 
that opposed such state power, and during the smallpox epidemics of the 1870s, 
anti-vaccination associations formed in many parts of Great Britain. These asso-
ciations argued both that vaccination was dangerous and that state compulsion 
was philosophically wrong and an affront to human liberties.

In some ways the Leicester Experiment at least overlapped with such concerns, 
and its popularity in Great Britain may illustrate their depth. The reduced threat of 
smallpox after the 1870s may have also led to disregard of vaccination. Certainly, 
vaccination was not universal in many places in the Western world even after the 
1870s epidemics. In the 1890s over half of the children in some east London dis-
tricts remained unvaccinated. In Montreal in 1885 vaccination was especially 
resisted by the French-Canadian population, in part because they saw it as an 
imposition of the ruling Anglo-Canadians; recent immigrants to the United States 
were similarly reluctant. In 1898 the pressure of the anti-vaccination groups led 
the British government to modify its insistence on compulsion; from that date 
British parents could win exemption for their children by invoking a conscience 
clause. In India, vaccination became “compulsory” in 1880, but subsequent argu-
ment persisted about whether that meant “prescriptive” or “permissive.” In the 
early twentieth century, some American states adopted similar policies.

Some historical uncertainties also remain about the role of compulsory vacci-
nation in the decline of smallpox in Europe. In the nineteenth century, levels of 
infant vaccination did not always coincide with levels of smallpox infection, nor 
did compulsion always correlate with lower smallpox levels. And some evidence 
suggests that threatening legal penalties for failure to vaccinate did not always 
result in higher levels of compliance with the law. The relative effects of legal 
compulsion (on the one hand) and of popular acceptance of a technique (on the 
other) are still the subjects of historical research, with interesting implications for 
contemporary public health policy.

A final uncertainty concerns the role of varieties of the causative organism of 
smallpox in the waxing and waning of the disease throughout history. In the 
1860s, a much milder version of the disease was first clearly described. We now 
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say that this version is caused by the virus Variola minor, while the much more 
dangerous smallpox virus is Variola major. At what different points in the past (if 
ever) did Variola minor become widespread, and in doing so confer immunity 
from attacks by its lethal Variola major relative?
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Measles in Fiji, 1875

WHEN AND WHERE

In January 1875, a British warship HMS Dido arrived in the Fiji Islands, in the 
south-central Pacific Ocean. Among its passengers were a prominent Fijian chief 
and his retinue, members of which had caught measles in Australia and carried 
still-contagious cases of the disease with them to their home islands. The Fijian 
population had never before been exposed to measles, and when the disease started 
moving through the islands its effects were terrifying. By February 1875 measles 
had spread through most of the Fiji Island chain, and for the next several months 
the disease ravaged the population. By June 1875, the measles epidemic had 
largely burned itself out.

The population of the Fiji Islands in 1875 may have numbered about 135,000. In 
the six months of the measles epidemic perhaps 36,000 of them died, over one-
quarter of the population.

SIGNIFICANCE

This episode stands as a classic and well-documented case of a virgin soil epi-
demic that occurs when a population that has been previously isolated from con-
tact with a particular disease pathogen is suddenly exposed to it. Without 
immunities (whether inherited or acquired) such a population is especially vulner-
able, and rates of both sickness and death may be very high. Since the nineteenth 
century, such epidemics have most often struck island populations or groups iso-
lated in some other way from contact with the larger world; tragically such groups 
included North American Native Indian communities. The Fiji measles epidemic 
of 1875 is a particularly vivid example of the result. In an earlier period, and on a 
far larger scale, the epidemics that afflicted the Americas in the sixteenth and sev-
enteenth centuries may also be regarded as virgin soil events.

This Fijian epidemic also clearly illustrates the diffusing power, for diseases, of 
Western trade and transportation in the nineteenth century, power that made the 
elimination of disease-free havens much more likely.
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And, of course, the epidemic was a major event in the history of the Fiji Islands. 
The massive death toll came just after the previously independent islands had 
fallen under British sovereignty; although the epidemic was not responsible for 
that political change, it certainly weakened indigenous traditions and authority, 
making more likely the perpetuation of colonial rule.

BACKGROUND

In the course of the nineteenth century, Western commercial interests and cul-
tural outreach broke down the previous isolation of the Fiji Islands, and in the 
process exposed its population to a series of new diseases. Although European 
mariners had first reached Fiji in the 1640s, consistent Western contact only began 
after the 1790s. European traders sought sandalwood and the sea animal called the 
trepan (a relation of the starfish); Christian missionaries arrived as well. On the 
heels of these contacts, starting in the 1790s, the islands suffered a series of epi-
demics, probably including tuberculosis, dysentery, and influenza, some of them 
very serious. After the 1850s, a new element, which changed both the population 
and the disease environment, entered the picture: Western interests acquired land 
for plantation agriculture, first growing cotton, and then sugar. The plantations 
needed labor, which was supplied by importing field hands from other Pacific 
Islands, and then increasingly from India. (Nearly half of the modern population 
of the Republic of Fiji is of south Asian descent.)

Some facts about measles and how it spreads may contribute to an understand-
ing of the 1875 epidemic. Measles is a very contagious infection, carried by a 
virus, which spreads from person to person both through the air and through 
direct contact. One case of measles confers lifelong immunity from further 
infection. Measles, similar to smallpox, is therefore a disease that maintains 
itself in a population by finding people free of previous infection. Such a popula-
tion is most obviously found among young children, and so measles has tradi-
tionally been a childhood infection. The sick are contagious for a period of 9 or 
10 days after their symptoms (a rash and fever) develop. These circumstances 
may explain why measles, a common childhood disease through much of the 
world, was slow to reach islands such as the Fijis. The vast distances of the Pacific 
Ocean meant that most voyages to Fiji were prolonged, perhaps two or three 
months in duration. Most mariners—whether from Europe, North America, or 
Asia—had probably long since contracted measles. If a voyage began with a rare 
case of measles on board, the sufferer would likely cease to be contagious within 
10 days, and only if there were another unexposed mariner could the disease 
persist. By the end of a 60-day voyage, the disease would long since have 
exhausted the possibilities. So while tuberculosis, influenza, venereal disease, 
and dysentery could all be carried on long voyages, and thus reach Fiji earlier, 
measles only made the trip when a ship carried a number of Fijians—all unex-
posed—with it. One Fijian could contract measles in Australia, and then the dis-
ease could be passed through the Fijian passengers who were still contagious 
when the ship reached the islands.
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HMS Dido, as it happened, was returning Fijian leaders to their home after a 
meeting in Sydney where the British assumption of sovereignty over the Fijis had 
been arranged. Other tribal and island chiefs therefore greeted the Fijian delega-
tion when it arrived home; a large meeting of leaders took place to explain the new 
arrangements; the delegations then scattered to their home islands and villages. 
They carried measles with them.

HOW IT WAS UNDERSTOOD AT THE TIME

Western and mainland Asian societies had long experience with measles, and 
some early Chinese and Arabic authors had differentiated it from smallpox, with 
which it could easily be confused. By the seventeenth century, some European 
physicians had also identified the differences between the two diseases. No clear 
understanding of its cause existed in the nineteenth century, although its conta-
giousness was easily recognized. Its resemblance to smallpox, for which preven-
tive inoculation techniques had long existed, led to experiments on similar 
techniques for measles, but they had been unsuccessful. Physicians could only 
attempt to relieve the symptoms of fever and the itch of a rash.

For the Fijians, the disease came as an unexplainable catastrophe, for which 
malign or vengeful gods must be responsible.

RESPONSES

For a period of several months, this epidemic reduced Fijian society to near col-
lapse. Such a severe epidemic may be made worse by the resulting failure of social 
services to care for the sick. A later British report noted that “there was no one left 
to gather food or carry water, to attend to the necessary wants of their fellows, or 
even, in many cases, to bury the dead” (McArthur 1968, 9). Desperate to relieve 
their fevers, Fijians lay in water to cool themselves.

The increasing importation of labor into the Fiji Islands meant that measles 
became established in the population. Steamships took over the trade in laborers, 
completing their voyages from India to Fiji much more quickly; thus, the chances 
of moving more active measles cases to the islands increased. Notable epidemics 
recurred in 1903 and 1910–1914, during which many Fijians fell ill, but their death 
rates were much lower. That fact illustrates that measles no longer fell on Fiji as 
virgin soil, but instead gradually became a relatively mild childhood disease. And 
after the 1875 disaster, ships arriving in the Fiji Islands were subject to a more 
careful quarantine.

UNRESOLVED HISTORICAL ISSUES

The more general problem of disease’s role in the depopulation of isolated 
islands, especially in the Pacific, has become a persistent theme in historical writ-
ing about the area in the period when Westerners began moving into and through 
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the Pacific. The 1875 measles epidemic in Fiji is an especially vivid example of a 
more general phenomenon; much modern historical literature has seen the West-
ern incursion into the Pacific as a disaster for the islanders, and diseases have 
contradicted the idea that the arrival of the developed West represented progress 
for the Pacific peoples.

Why the captain of HMS Dido did not impose a self-quarantine on his ship 
when it approached Fiji remains an open question. The contagious character of 
measles was well known. Were Fijian lives of no significance?
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Fifth Cholera Pandemic, 1881–1896

WHEN AND WHERE

Another widespread cholera pandemic began in south Asia in 1881, and per-
sisted (although in several somewhat distinct spurts) from that date until 1896. 
The pandemic’s first incursion outside the Indian subcontinent reached Java, Bor-
neo, and the Philippines late in the summer of 1882. The death tolls in Batavia and 
Surabaya (Java) and Manila (Philippines) were especially severe; perhaps 10% of 
Manila’s population died between August and October 1882, three times the nor-
mal mortality rate. Cholera moved west as well, and fears of its spread into Arabia 
prompted the Egyptian government to impose strict quarantines.

In 1883 cholera became very serious in western Asia, again infecting the Mus-
lim pilgrims who moved annually to the Hijaz region of Arabia. The area of Mecca 
suffered a major epidemic in that year, and from there cholera broke through the 
Egyptian attempts at quarantine; 58,000 Egyptians died of cholera in 1883. On the 
other side of Asia, quarantines were also imposed in the Shantou province of 
China.

The fifth cholera pandemic reached the West in 1884, as the disease moved 
across the Mediterranean to seaports in Italy and France. Naples officially recorded 
about 7,100 cholera deaths, beginning in August and peaking in September; in 
fact, the true toll may have been between 10,000 and 20,000, and the epidemic 
resulted in major civil unrest in the city (see the “How It Was Understood at the 
Time” and “Responses” sections). In France, the disease first reached Toulon, then 
jumped to nearby Marseille before spreading inland to Paris, where nearly 1,000 
cholera deaths occurred. In 1885 cholera reached Spain, and as many as 60,000 
Spaniards (especially in Valencia and Murcia) perished.

By 1886 the pandemic crossed the Atlantic, infecting Argentina. And on the 
other side of the world, 155,000 cases of cholera were reported in Japan. More 
cases occurred in the Americas in 1887, as Chile experienced an outbreak. The 
spread of cholera across oceans had by this time become an obvious issue (see the 
“Responses” section), and North America was not immune. It did, however, resist, 
for by the time of the fifth pandemic a more precise conception of the cause of 
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cholera was gaining ground, a conception that justified careful quarantines and 
rigorous laboratory testing. When a ship from Marseille and Naples docked in 
New York with cholera cases, a rigorous quarantine was imposed, backed by bac-
teriological testing, and it kept the disease from coming ashore.

In the years between 1888 and 1891, the fifth pandemic retreated to its Asian 
homelands, where new outbreaks occurred in the East Indies and the Philippines 
in 1888 (the latter was thought to have arrived with sea traffic from Hong Kong) 
and the Arabian pilgrimage sites again suffered in 1889 and 1891.

But then in 1892 cholera reappeared in Europe, following the path of infection 
that it had taken as early as the second pandemic more than 60 years earlier: into 
Russia from the Caspian Sea, moving up the Volga River from Astrakhan with 
human traffic in the summer months. The result was a new period of serious social 
disruption in some Russian communities (see the “Responses” and “How It Was 
Understood at the Time” sections), as perhaps 215,000 Russians died of cholera in 
1892. Not all of Russia was affected equally; Moscow, the scene of a major cholera 
epidemic in 1830, was largely spared in 1892.

The subsequent course of the pandemic in Europe in 1892 was important both 
for what happened and what did not happen. Cholera in Russia led to one major 
outbreak in western Europe, as the German city of Hamburg suffered an impor-
tant epidemic in August and September; but while earlier cholera pandemics 
(notably the second) had spread widely across Europe and into North America, 
new understanding of the cause of the disease led to a partial success in averting 
more widespread cholera attacks in the West. Some cholera deaths did occur, 
however; Paris, for example, suffered about 1,000.

Cholera continued to linger in Russia in 1893 (with 39,000 further deaths), but its 
main activity that year was a renewed assault on western Asia and on the sites of 
Muslim pilgrimage. Mecca alone recorded about 13,400 cholera deaths, and one 
estimate suggests that over 30,000 pilgrims succumbed to cholera in the Hijaz as a 
whole in 1893. It was one of the worst cholera years for the Arabian Peninsula. The 
fifth cholera pandemic lingered through 1896 in some other places, notably Morocco 
and Egypt (where a further 16,000 died in 1896), but it then came to an end.

SIGNIFICANCE

The discovery of the Vibrio cholera microorganism believed to be responsible 
for the disease occurred during the fifth pandemic. From that point, cholera 
seemed to some to be the product of a germ, so the fifth cholera pandemic became 
a test of the germ theory, not just as it applied to cholera but to other diseases as 
well. Some vivid illustrations and contrasts of disease theories therefore occurred.

The fifth cholera pandemic also provided evidence for the continuing power of 
epidemics to stimulate civil disturbances in European society, and those distur-
bances in some cases had important political and social consequences. The recur-
rence of cholera epidemics in the Muslim pilgrimage sites of western Asia 
contributed to revived (and controversial) attempts to impose international 
quarantines.
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BACKGROUND

The fifth cholera pandemic, even more than the fourth, occurred at a time when 
transportation changes had linked the continents of the world together more 
closely than ever. Steamship voyages now regularly consumed days instead of the 
weeks or months previously needed. A dense network of railroads existed in 
Europe and in much of North America; a similar network was spreading in India, 
which was of particular importance for the continuing diffusion of cholera.

Several other general circumstances affected the fifth cholera pandemic. A dra-
matic new period of large-scale emigration from southern and eastern Europe to 
the Americas was underway in those decades. And although agricultural and 
transportation technologies had reduced the threat of famine in many places of the 
world, that threat was still very real in others. Hunger could (and did) drive much 
migration, both within countries and across oceans. Poor, hungry people could be 
important disease carriers, and they could strain systems of sanitation as they 
crowded into cities when rural food failed.

The last decades of the nineteenth century were also years of accelerating 
Western imperial competition, especially (but not solely) in Africa. Western impe-
rial powers showed themselves increasingly, if erratically, concerned about the 
spread of epidemics in the territories to which they laid claim (whether formally or 
informally). For example, by the 1880s, the western European powers began 
appointing consuls at Jidda, Arabia, to monitor threats both to imperial security 
and to imperial health that might come from the annual Muslim pilgrimages. A 
quarantine station was in operation off the coast of Yemen by 1881, and more 
attention began to be paid to the conditions of life (and death) aboard ships carry-
ing emigrants or pilgrims.

HOW IT WAS UNDERSTOOD AT THE TIME

When cholera again became epidemic in Egypt in the summer of 1883, both 
French and German governments dispatched teams of scientific investigation to 
Alexandria. Robert Koch, the great German microbiologist who led the German 
team, soon identified a microorganism in the intestinal walls of cholera victims 
that he thought might be responsible for the disease; he was unable, however, to 
induce cholera symptoms in animals when he infected them with the microorgan-
ism. As the cholera epidemic waned in Egypt, Koch moved on to Calcutta, where 
cholera victims abounded. He found the same microorganism in 70 subjects. 
Although Koch was still unable to produce cholera symptoms in test animals 
using the germ, in a series of papers published in early 1884 he announced his 
conviction that his discovery, the bacterium called Vibrio cholerae, caused 
cholera.

Koch believed that this germ infected primarily water supplies (and some 
foods), and that it entered into those water supplies from the excretions of people 
infected by it. If Koch was right, the presence of such germs in the human body 
indicated that a person was infected by cholera; if the spread of cholera was to be 
prevented, water supplies and food sources should be kept free from contact with 
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the excretions of the infected. If Koch was right, therefore, isolation and sanitation 
measures should be taken against specific targets.

Koch’s discovery came in a period of growing enthusiasm for the germ theory 
of disease, which Koch and Louis Pasteur had powerfully revived in the mid-
1870s. By 1883 a growing number of germs thought responsible for major dis-
eases had been identified, perhaps most sensationally that of tuberculosis (in 
1882). Koch was on his way from an obscure rural medical practice in Prussia to 
a prestigious state-financed laboratory in Berlin; Pasteur would soon become a 
French national hero. For many people, therefore, the new explanation of cholera 
was very convincing.

But many doubts remained among physicians and scientists, as well as among 
the general public. To some Koch’s answer seemed too simple; could a disease 
with such devastating symptoms really be caused by a microscopic organism? 
Koch’s germ might be a necessary component to a case of cholera, but was it a 
sufficient cause by itself? Didn’t the entire environment, or perhaps the predispo-
sition of the individual, play a role? Koch’s arguments seemed to dismiss more 
general environmental causes, which might discount a whole world of sanitary 
improvements; they also denied that the moral behavior of populations (except in 
a very narrow and specific sense) had anything to do with the cholera pandemics. 
As such they countered some of the most deeply held beliefs about disease, and it 
is not surprising that the germ theory did not immediately sweep away all before 
it, despite the convincing evidence that supported it.

All through the period of the fifth pandemic such uncertainties remained; many 
of them centered around the arguments of Max von Pettenkofer, the preeminent 
public health authority in Germany and perhaps in the Western world. Some of 
those uncertainties related to political beliefs, as the next section (“Responses”) 
shows.

And apart from the differences of scientific opinion symbolized by Koch and 
Pettenkofer, other understandings of cholera persisted in different populations. 
The will of God was still widely evoked, in 1884 in Naples, for example. Cholera 
was divine punishment for sin, and those who suffered from it were suspect, dan-
gerous, and only got what they deserved. In several other places in the world, 
cholera was seen as a deliberate product of malign political power. In the Hijaz 
area of Muslim pilgrimage, some blamed the Western sanitary authorities for 
bringing the disease to Arabia. In some Russian communities, as well as in Naples 
and Marseille, popular riots against medical personnel and against state authority 
were inspired at least in part by the belief—or the fear—that governments were 
responsible for launching a deliberate attack on the poor by spreading cholera 
among them as discussed in the next section.

RESPONSES

Official Western responses to the fifth cholera pandemic extended the policies 
that Peter Baldwin calls neocontagionism. In general, that meant widespread 
inspections of travelers, disinfection of their belongings, and isolation of those 



 Fifth Cholera Pandemic, 1881–1896 217

who were judged to be sick. However, attempts to impose blanket quarantines on 
all travel or to create sanitary cordons that would bar all traffic were less 
popular.

At times the fear of cholera led to more comprehensive quarantines, as when 
Bristol (England) barred all traffic from Spain in 1885, or to attempts to maintain 
a sanitary cordon between one place and another, such as Marseille tried to impose 
between itself and neighboring Toulon in 1884. And while Britain, with a strong 
tradition emphasizing sanitation as the answer to disease, continued to invest 
heavily in infrastructure that generally improved the environment, by the 1890s 
British officials also increasingly recognized that individuals could carry disease, 
and so their regulations progressively called for inspections, reports to authorities, 
and isolation of the sick. Especially targeted were poor eastern European travelers 
(many of them Jews), singled out more as a result of cultural and political preju-
dices than because of any actual epidemic threat.

Koch’s discovery of the bacterium apparently responsible for cholera changed 
these responses only gradually and only in degree. Not everyone accepted the 
notion that the germ was a sufficient cause of the disease (see the “How It Was 
Understood at the Time” section), and even if they agreed with Koch, the applica-
tion of his theory simply “prompted a shift in the emphasis of an already existing 
neoquarantinist approach that dated back at least two decades” before Koch’s dis-
covery (Baldwin 1999, 165). Bacteriological testing, rather than symptoms, could 
now precisely identify a cholera victim and those so identified could be isolated. 

Waldemar Haffkine, the developer of a controversial cholera vaccine, inoculates a 
community in Calcutta (now Kolkata), India, in March 1894. (Wellcome Library)
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The belief that people, and not their possessions, carried the bacterium gave the 
disinfection process a clearer focus. But inspection, notification of authorities, and 
isolation remained at the heart of official responses.

Koch’s theory did not solve all problems with the identification of the sick, how-
ever. As early as 1885 it was realized that asymptomatic carriers of cholera existed: 
people who carried cholera germs but displayed no symptoms of disease. Should 
those people be isolated as well, when a bacteriological test revealed their appar-
ent infection? The problem of the asymptomatic carrier complicated cholera poli-
cies in the 1880s and 1890s and would become particularly important in 
confrontations with typhoid fever.

Outside Europe, Western imperial powers applied variations of these policies 
in the areas they controlled or influenced. A quarantine station was placed in 
operation at Kamaran, off the coast of Yemen, in 1881, to supervise Muslim pil-
grim traffic entering the Red Sea; the station detained and disinfected pilgrims. In 
India, in 1892, 200,000 pilgrims on their way to the Hindu shrine at Hardwar were 
barred from completing the journey by British fears of the spread of cholera. And 
by 1894 an international sanitary conference meeting in Paris laid down more 
stringent rules for the inspection of ships and pilgrims to Arabia: ships and their 
pilgrims should be inspected medically before their departure, physicians should 
accompany the voyage, and ships were required to provide at least minimum 
space and water supplies. All that represented considerable interference with both 
travel and free enterprise in the name of international public health. It also repre-
sented Western imperial arrogance.

Physicians continued to have ineffective responses to cases of cholera, how-
ever. The sadly counterproductive measures undertaken in the earlier cholera pan-
demics (symbolized by the use of such purgatives as calomel) were less common 
by the 1880s, but still had their advocates. Sir George Johnson, Queen Victoria’s 
physician until his death in 1896, urged castor oil, another purgative.

But such therapies were apparently losing favor. In their place, some few physi-
cians tried a reverse approach, attempting to rehydrate the body rather than purg-
ing it of fluids. Experiments with rehydration with intravenous infusions had 
begun earlier in the century and continued into the fifth pandemic. Another new 
medical response was the attempt to develop a preventive cholera vaccine, pio-
neered by Waldemar Haffkine, a disciple of Louis Pasteur. He announced that he 
had tried such a vaccine on himself and a few others in 1892, and then moved 
from Paris to Calcutta in 1893 to begin a large-scale cholera vaccination program 
in India. He claimed to have vaccinated over 40,000 people in India between 1893 
and 1896. A variety of questions persisted about the vaccine’s effectiveness. The 
Indian government was never entirely convinced of its wisdom, and its use was 
largely maintained for populations without a choice in the matter, such as soldiers 
and prison inmates.

As had been true in earlier cholera pandemics, many of the official state 
responses to the disease sparked varying levels of popular opposition and resis-
tance. In some places (e.g., in Hamburg and Moscow in 1892), such opposition did 
not lead to violence and social turmoil, but in others it did. Two examples illus-
trate the different issues at stake that led to civil disorder.
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Cholera struck Naples with great violence in the late summer of 1884, and the epi-
demic rapidly peaked in September. In that month, the economic life of the city nearly 
came to a halt—businesses closed, unemployment soared, and as many as 150,000 
people may have fled (including most of the upper and middle classes). In that atmo-
sphere, panic swept through the city, and what a modern historian calls a “phobia of 
poisoning” seized the population (Snowden 1995, 138). Behind those fears, especially 
strong among the city’s poor, lay both a long history of distrust of authority and a 
series of particular responses to the city’s attempts to combat the epidemic.

The epidemic’s toll was especially heavy in the poor sections of the city, one 
circumstance that suggested that the disease was a plot hatched by the city’s gov-
ernors to reduce the population of the poor. The city government, which had in 
effect denied the gravity of the epidemic in August, suddenly undertook a panoply 
of neocontagionist measures in September: disinfecting property and people, 
medical inspections, isolating the sick (including establishing special cholera hos-
pitals). The very activity of a government that usually ignored the poor completely 
was suspicious, especially when that activity seemed like a military operation. 
Medical inspections, confiscations of property, and isolation of the sick were all 
compulsory.

The poor people of Naples resisted these measures in a variety of ways. Crowds 
continued to assemble for religious processions in defiance of bans on such gath-
erings; people ostentatiously defied municipal dietary advice and refused to report 
illness to authorities. Doctors, seen as the handmaidens of authority, were often 
greeted with hostility and violence when they came into the poorer quarters. The 
opening of two new cholera hospitals provoked what Snowden (1995, 147) calls 
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“full-scale insurrections” on September 9 and September 14, as people took to the 
streets against the “poisoners” who would lock their families and friends away. It 
was largely the waning of the epidemic (see the “Unresolved Historical Issues” 
section) that made possible the restoration of order.

Significant disorder also accompanied the cholera epidemic in Russia in 1892. 
There too fear was the prevalent reaction of many people, and the neocontagion-
ist attempts of authorities and their doctors were resisted by those who believed 
cholera to be a government plot. Mass government purchases of coffins seemed 
suspicious; bans on religious processions were resented; and as in Naples, com-
pulsory medical inspections and the confiscation of property were backed by 
military force. So when cholera reached Astrakhan, a “frenzied mob” attacked 
medical personnel, burned down cholera barracks, and liberated their patients 
(Frieden 1977, 544). When a river steamer carrying migrant laborers reached 
Saratov, the laborers refused to submit to medical examinations and threatened 
to throw the captain in the Volga River if he obeyed a quarantine order. In the 
neighboring town of Khvalynsk a major riot included the murder of a physician, 
called a poisoner by the crowd. Some patients told another physician about 
rumors that an official “in leather gloves with an iron hook” carted drunks and 
other unfortunates to the cholera hospital where they would be brutally killed 
(Frieden 1977, 548).

Political and cultural resistance also greeted some Western imperial responses 
to cholera in Asia. The quarantine station established on the island of Kamaran off 
the coast of Yemen was widely resented by pilgrims in 1881 and in succeeding 
years, and many responded by taking advantage of their overwhelming numbers 
to avoid regulations, hide cholera cases from official eyes, and corrupt authorities. 
Widespread Indian protests at the 1892 closure of Hindu pilgrimage routes to 
Hardwar, while not accompanied by violence, were examples of the problems that 
led the government of British India to approach epidemic control very gingerly; 
Haffkine’s cholera vaccine may not have been widely used because the Indian 
government feared violent resistance to any compulsory vaccination of the 
population.

UNRESOLVED HISTORICAL ISSUES

During the fifth cholera pandemic a new understanding of the cause of the dis-
ease was advanced: the germ theory, with the causative germ identified by Robert 
Koch in 1883. But while that explanation seemed increasingly convincing during 
the course of the pandemic, many doubts remained about it, doubts that would 
carry on into the sixth cholera pandemic starting in 1899 and lasting into the 
twentieth century.

One unresolved medical issue concerned a possible vaccine that would prevent 
cholera. One had been developed in 1892, but was it safe? And more important, 
the feasibility of a vaccine was keyed to acceptance of the idea that a microorgan-
ism was the necessary and sufficient cause of the disease, and that point remained 
in dispute. More generally, at the conclusion of the fifth pandemic it was still not 
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certain whether human actions had anything to do with the pandemic’s ebbing 
away. (That point remains something of an unsolved historical puzzle as well.)

Despite those uncertainties, it was more clearly understood in 1896 what mea-
sures might effectively stop a cholera epidemic. But the examples of violent (and 
passive) responses discussed in the last section illustrate a more important and 
unresolved issue: knowing what to do was one thing, and being able to do it was 
another. Systems of medical inspections, bacteriological tests, isolation hospitals, 
water purification, and sewage removal required two things, both clearly missing 
from 1884 Naples and 1892 Saratov. The first was a significant bureaucratic (and 
physical) infrastructure, which would certainly require heavy expense. The sec-
ond was a level of acceptance by the populace of the wisdom, or necessity, of the 
inspections and isolation that interfered with personal liberties and traditional 
customs and of the higher taxes that would have to pay for those inspections, tests, 
and hospitals. The second point, an example of the perceived necessity of the med-
icalization (see Glossary) of a population, remained a slowly evolving feature of 
the twentieth century’s responses to epidemics.
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Influenza Pandemic, 1889–1893

WHERE AND WHEN

In early October 1889, a wave of influenza began spreading from some of the 
central Asian regions of the then-Russian Empire, in modern Kyrgyzstan and 
Kazakhstan. It moved particularly rapidly to the west, where people infected by it 
traveled easily by rail and river, and in the last 10 days of October, influenza struck 
the cities of Moscow and St. Petersburg. From those cities, rail links quickly 
spread the pandemic to other major European capitals—Berlin, Vienna, Paris, all 
infected by mid-November—and those places in turn became centers for the fur-
ther movement of the disease by railroad passengers. Almost all of Europe (except 
portions of northern Great Britain, Ireland, and Sardinia) experienced the influ-
enza epidemic by the end of December 1889. By mid-December, steamship traffic 
had brought influenza across the Atlantic as well, as the northeastern United 
States received its first cases; the disease thereupon resumed its rail transit, reach-
ing the upper Midwest in the first 10 days of January 1890.

This influenza pandemic dramatically illustrated the role of steamships (and 
their passengers and crew) in the diffusion of a disease. In December 1889, traffic 
across the Mediterranean carried influenza to Alexandria and Cairo. In January 
such diverse ports as Tunis, Cape Town, Buenos Aires, Tokyo, New Orleans, and 
San Francisco reported influenza; in February, Dakar, Algiers, Hong Kong, and 
Singapore; in March, Bombay. Influenza’s reach into South America, Africa,  
and Asia was largely through seaports, in contrast with its spread along Europe 
and North America’s dense rail networks. The disease’s movement across thinly 
settled areas that lacked railroad tracks was much slower. For example, while it 
moved rapidly westward from its central Asian origins, moving eastward across 
Eurasia was much more problematic. Irkutsk, in Siberia, was affected by influ-
enza on December 4, 1889, six weeks after Moscow; apparently the wave of influ-
enza stopped there, for adjoining eastern Asia (Manchuria, Korea) only received 
the disease by sea, in the summer of 1890.

The pattern of influenza epidemics in 1889–1890 was similar almost everywhere. 
About two weeks after the first reported cases, incidence suddenly increased, 
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remained very high for two or three weeks, and then declined, equally suddenly, in 
a further two weeks. The disease seemed to affect men and women, children and 
the aged, and all social classes indiscriminately.

Further spasms of this nearly worldwide pandemic recurred in 1891–1892 and 
1892–1893, in some places inflicting even more serious morbidities and mortali-
ties. Evidently the influenza virus had become embedded in some places, and 
epidemics resurged as a result. In some of these later reoccurrences, influenza 
began taking a higher death toll among the elderly.

World morbidity, or the rate of illness, was extraordinarily high between 1889 
and 1893. Although precise figures will never be known (if only because many 
cases of influenza were never reported), it is a reasonable guess that between a 
third and a half of the world’s population may have been ill with influenza at some 
time in those years. Although influenza was usually a mild infection whose mor-
tality rate was very low, the vast numbers affected in this pandemic meant a large 
number of deaths. Often, influenza led to death when pneumonia joined it. David 
Patterson, a modern historian, has estimated that the 1889–1890 influenza pan-
demic killed between 270,000 and 360,000 people in Europe (Patterson 1986). 
Mark Honigsbaum, another modern authority, believes that perhaps 110,000 died 
from influenza in Great Britain alone between 1889 and 1892 (Honigsbaum 2014).

SIGNIFICANCE

The 1889–1893 pandemic was perhaps the first thoroughly documented attack 
of influenza, and it was the first one that was clearly worldwide in scope. It illus-
trated the new importance of the revolution in human transportation made possi-
ble by the railroad and the steamship. It also occurred when widespread telegraphy 
coincided with mass-circulation newspapers and rapidly increasing literacy rates 
to create much higher popular awareness—and fear—of the epidemic.

It also clearly illustrated, on a large scale, the characteristics of both earlier and 
later influenza epidemics: their very high morbidity rates, short duration, and rela-
tively low mortality rates. The massive morbidity, however, made the 1889–1893 
influenza the greatest single killer epidemic of the nineteenth century in Europe 
(although not in Asia, where cholera and plague epidemics took a higher toll). 
Finally, its sudden and unexpected appearance, and its very rapid spread, fore-
shadowed the even more serious influenza pandemic of 1918–1919.

BACKGROUND

Influenza is a term for a respiratory disease caused by a family of viruses with 
different subtypes. Its symptoms are similar to, but may be more severe than, 
those of the common cold. Its early history is not clear. Some references to dis-
eases in twelfth-century Europe may have been to influenza, but that is not beyond 
doubt. Patterson (1986) places the earliest clear evidence for influenza in the late 
sixteenth century, but it is only in the eighteenth century that epidemics and pan-
demics of influenza can be identified, generally moving outward from a central 
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Asian base. Major influenza pandemics occurred in the 1830s and 1840s, but not 
again until 1889–1893, by which time changes in transportation led to a compre-
hensive worldwide pandemic. That pandemic also coincided with a period of ris-
ing Western concerns about perceived “national decline” and threats of lower-class 
unrest, as well as the tensions arising from the increasing pressure of Western 
imperial power on Africa and Asia.

HOW IT WAS UNDERSTOOD AT THE TIME

By 1889, Western medical opinion was being won over—although not  
completely—to the idea that microorganisms (bacteria, or germs) caused disease. 
So the 1889–1890 pandemic stimulated a search for its causative organism. An 
eminent German bacteriologist, Richard Friedrich Pfeiffer, claimed to have dis-
covered such a bacillus in 1890, but his subsequent efforts to demonstrate the 
necessary connection between his bacillus and actual cases of influenza were not 
entirely convincing. For many, therefore, the cause of influenza remained 
unknown, although there was wide agreement that some microorganisms must be 
responsible. But regardless of the reliability of Pfeiffer’s results, they successfully 
gave influenza a visual identity for the first time. And for many, Pfeiffer’s bacillus 
was the answer, and those convictions were revived at the time of the 1918–1919 
influenza pandemic.

It was also generally agreed that influenza was very contagious. Its spread 
along routes of human traffic clearly argued that infected people carried it and 
passed it to others through the air. The relatively mild character of its symptoms 
usually did not prevent people from traveling. Lending great weight to those con-
victions were the findings of the British researcher Henry Parsons, who carefully 
traced the pattern of reported cases as they followed lines of travel.

RESPONSES

The rapid movement of influenza, its immense morbidity, and the equally rapid 
decline of its incidence made public health measures difficult. Quarantines were 
not undertaken, and indeed the pandemic’s speed and universality would have 
made them (especially by land) useless. Western physicians by the late nineteenth 
century had moved away from earlier humoral medicine, with its purgings and 
bleedings, but without a sure knowledge of the cause of influenza they had no 
clear remedy (or preventive advice) to offer, except response to symptoms such as 
fevers. Many cases of influenza were probably never reported, as sufferers brushed 
them aside as colds. Many people turned to popular or patent remedies.

UNRESOLVED HISTORICAL ISSUES

The relation of the influenzas of 1889–1893 and 1918–1919 is certainly an 
important one. Confidence in Pfeiffer’s bacillus lingered in some minds from one 
pandemic to the next. More important: one of the distinguishing features of the 
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1918–1919 pandemic was its unexpected severity for young adults, ordinarily the 
least vulnerable age group in times of epidemic. Did people born before 1889—
almost all of them over 30 in 1918—acquire some vital immunities from the ear-
lier pandemic?
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Cholera Epidemic in Hamburg, 1892

WHEN AND WHERE

In August 1892, cholera broke out in the large north German port city of Ham-
burg. This epidemic was one of the fifth cholera pandemic’s most serious appear-
ances in Europe, for within a few weeks about 8,600 people in Hamburg had died.

In Germany fear of cholera was sparked by the disease’s reappearance in the 
Russian Empire in July 1892. The Prussian border with Russia was closed. 
Although emigrant traffic from Russia to America continued, trains carrying emi-
grants through Germany were sealed. Despite such precautions, cholera made its 
appearance in Hamburg suddenly, when an apparent case of the disease was diag-
nosed on August 15. The bacillus then believed responsible for cholera was not 
found in that case, however, and so uncertainty lingered. A further case was diag-
nosed the following night (August 16–17), and although the bacillus was then 
found, the doctors who found it had no experience with cholera and so remained 
unsure of their findings. By August 19, the number of cases reached 31, but physi-
cians remained reluctant to pronounce that cholera had in fact arrived.

Meanwhile physicians in the city of Altona, which immediately adjoined Ham-
burg to the west but was under another government (see the “Background” sec-
tion), diagnosed cholera in the city’s hospital on August 21. (The victim worked in 
Hamburg and had apparently contracted the disease there.) Still Hamburg physi-
cians hesitated; the city’s governing senate was only officially notified of cholera 
on August 23, and no public admission of cholera’s presence was made until 
August 24. Nine crucial days had elapsed since the first case.

Those days of delay coincided with a serious heat wave that lowered the level of 
the Elbe River. (Hamburg is near the mouth of the Elbe.) Rising tides thus faced a 
weaker downstream river flow, and river water was pushed back upstream. Con-
taminated sewage reached the city’s water supply as a result (see the “Background” 
section). By August 26, the number of cholera cases in Hamburg began to soar. 
Between that date and August 30, the city recorded over 900 new cases every day, 
while daily deaths soon thereafter regularly exceeded 400.
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The epidemic only began easing in the last week of September. On October 10, 
only one new case was reported, and the epidemic was clearly over by mid-Octo-
ber. But by November 12, the total number of cholera cases in Hamburg had 
reached nearly 17,000, and about 8,600 people had died. (Hamburg’s population in 
1890 had been 623,000.) Of all deaths in Hamburg in September, 70% were caused 
by cholera. In many ways, the scale of the epidemic overwhelmed the city’s efforts 
to contain it. Plans for disinfection failed; the city ambulance service proved com-
pletely inadequate; hospitals became enormously overcrowded (and no special 
cholera hospitals or wards existed when the epidemic began); and the disposal of 
the dead became a major problem, as it so often has been in epidemics throughout 
history.

Hamburg’s government had failed in several important ways. As is discussed 
later (see the “Background,” “How It Was Understood at the Time,” and 
“Responses” sections), both government and physicians were reluctant to accept 
the germ theory of cholera that had been advanced in the 1880s. The dominant 
figure of germ theory, Robert Koch, had been dispatched from Berlin to Hamburg 
in the early stages of the epidemic, but his measures faced resistance there. And 
the Hamburg government permitted five ships carrying emigrants to the United 
States to leave the port between August 17 and September 1; all of the ships car-
ried cholera as well as emigrants.

SIGNIFICANCE

The 1892 epidemic in Hamburg was a particularly well-documented case in the 
fifth cholera pandemic, as well as being the only major cholera epidemic of those 
years in Germany. The epidemic has provided important demographic data about 
the impact of a cholera attack, and that has contributed to a clearer understanding 
of other, earlier cholera epidemics in nineteenth-century Western cities. The Ham-
burg experience with cholera has been confirmed in some cities but not in others.

The Hamburg epidemic provided the first clear opportunity to apply the newly 
refined germ theory to a cholera outbreak. It also illustrated that in 1892 the germ 
theory had not yet won over all opinion, despite its apparent success in the eyes of 
later medical scientists. And the Hamburg cholera epidemic led directly to one of 
the most dramatic experiments in medical history (see the “Unresolved Historical 
Issues” section).

BACKGROUND

The political position of Hamburg played an important role in its particular 
response to the 1892 epidemic. Hamburg had for centuries governed itself as an 
independent city-state; when the German Empire was proclaimed in 1871 Ham-
burg was a part of it, but that empire was a federal political system and the sepa-
rate states within it (including the city-state of Hamburg) retained some  
real powers over their internal affairs. Hamburg was governed by a legislature 
that represented adult citizens who possessed a certain amount of property, 
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especially members of a mercantile business class. Some territory immediately 
adjoining Hamburg, including the city of Altona, was not within the city-state’s 
boundaries—Altona was actually within the Kingdom of Prussia.

The interests of trade had long dominated the city’s politics. Hamburg’s leaders 
strongly upheld the ideology of nineteenth-century liberalism, which emphasized 
minimal government interference with economic freedom. Unlike many other 
places in Germany, the practices of medical police—an aggressive public health 
bureaucracy to supervise quarantines, isolation, sanitation, and the provision of 
nursing—had found little favor in Hamburg. The city government had established 
a Health Committee in 1818 and a Medical Board in 1870, but their powers 
remained merely advisory. While many of the governments of Europe mandated 
smallpox vaccinations of their populations early in the nineteenth century, Ham-
burg did so only in 1871, and only then after a very serious smallpox epidemic.

By 1892 Hamburg—and all of Europe—had been linked more tightly to distant 
places by a dense railroad network. That network had extended into Russia, so 
that when political moves (e.g., pogroms against the Jews) and economic events (a 
major famine in 1891 and 1892) in that country led to massive migration, those 
migrants could easily travel into and through Germany. In 1891 over 90,000 Rus-
sians moved through the two main German ports (Hamburg and Bremen) on their 
way across the sea. The Hamburg city government, together with steamship com-
panies, welcomed the business, and erected shoddy barracks in the harbor dis-
tricts to house the migrants while they waited for a ship. Sanitary conditions in the 
barracks were poor (sewage emptied directly into the Elbe).

Hamburg took its water from the Elbe, upstream from the city; in theory its 
sewage discharged into the river downstream. Hamburg remained, as did many 
other Western cities in the third quarter of the nineteenth century, vulnerable to 
outbreaks of waterborne diseases. A sand filtration system had been proposed for 
the city’s water supply in the 1850s, but the city’s property owners resisted both 
the taxes necessary to pay for it, and the acquisition of privately owned land that 
would be needed for more reservoirs. The filtration system was only approved in 
1890, and at the time of the 1892 epidemic it was still under construction. When 
strong tides pushed river water upstream in August 1892, sewage was thus carried 
into the intakes of a water system that lacked adequate filters to purify the water.

Conclusive evidence linked the epidemic to the Hamburg water supply. Adjoining 
Altona, with a different water supply, remained almost entirely free of cholera. The 
experience of a particular apartment block in Hamburg illustrates the point. Although 
it was within the city limits of Hamburg, it happened to receive its water from 
Altona. The complex had 345 residents, and no cases of cholera (Evans 1990, 292).

HOW IT WAS UNDERSTOOD AT THE TIME

In 1892 the germ theory of cholera, as laid out by Robert Koch in the previous 
decade, had won wide and growing acceptance, but many doubts remained. Those 
doubts were especially strong in Hamburg, where political traditions opposed 
many of the measures that would follow from adopting germ theory. Germ theory 
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called for aggressive state intervention—quarantines and isolation—to prevent 
the contagious movement of germs from one person to another. That intervention 
represented interference with individual freedom, especially individual freedom 
of trade.

If only for those political reasons, the arguments of Max von Pettenkofer, the 
Munich public health authority, enjoyed popularity in Hamburg. Pettenkofer 
believed that germs were an insufficient explanation for cholera; other, more gen-
eral environmental factors also needed consideration. Pettenkofer emphasized the 
importance of personal hygiene and individual efforts to rectify the local environ-
mental conditions that allowed the cholera germ (considered a seed) to take root 
and grow. That emphasis on personal responsibility was in harmony with Ham-
burg’s political traditions of laissez-faire liberalism.

The official attitude of the Hamburg city government at the start of the epi-
demic reflected this reluctance to take state action. As discussed earlier, the gov-
ernment was slow to admit that a cholera epidemic had begun, or that it was 
serious; it feared disturbing the routine of the city, and especially of disrupting the 
trade on which the city lived.

RESPONSES

Many of the official responses to the epidemic were more-or-less forced on a 
reluctant city government by the authority of the imperial government based in 
Berlin, which was much more willing to take aggressive action. While the Ham-
burg authorities hesitated in the period between August 15 and August 24, other 
German governments, including the Kingdom of Prussia (the largest and most 
dominant member of the federation) began taking action. When Hamburg offi-
cially announced the presence of cholera on August 24, a network of quarantines 
was quickly set up by other German places that isolated Hamburg from contact. 
Those measures stayed in force for several months, seriously disrupting Ham-
burg’s trade. Many of the trains that connected Hamburg with the rest of the coun-
try were cancelled.

On August 25, Robert Koch himself arrived in Hamburg, carrying authority 
from the imperial government to impose measures against cholera. Some of those 
measures attempted to intercept cholera germs in water and on food. Wagons were 
to circulate through the city carrying pure water, public boiling stations could kill 
germs in other water, public baths were closed, and the sale of raw fruit from bar-
rows was prohibited. Disinfecting the dwellings of the sick, isolating the sick in 
cholera hospitals, closing schools, and banning dances and public meetings would 
all cut lines of contagion.

Not all these measures were enacted thoroughly or efficiently. The city govern-
ment resisted some of them, and it had difficulty finding the labor force to imple-
ment others. Koch’s determination to use evidence from bacteriological testing to 
identify cholera victims ran up against the fact that few technologists knew how to 
perform the tests. Ambulances to convey the sick to isolation were woefully inad-
equate; hospitals quickly became hopelessly overcrowded; schools were used as 
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emergency cholera wards; some barrack-like hospitals were hurriedly thrown up; 
and a German army field hospital was dispatched. But many hospitals were of 
dubious benefit.

The disposal of the dead posed other problems for the city authorities. Some of 
the corpses were buried in mass graves that were sixty feet long, twelve feet wide, 
and only three-and-a-half feet deep.

Although public health measures against cholera were, therefore, somewhat 
focused by 1892, physicians could still offer little effective treatment for those 
who became ill. The positively dangerous practice of purging fluids from the 
body—that simply exaggerated what cholera was doing anyway—had become 
rare, but some doctors adopted a secret remedy that promised an anti-cholera bac-
terium and was in fact a purgative. Others still bled patients to adjust humoral 
balance. Some tried the newer therapy of intravenous saline injections, which at 
least attempted to return fluids to the body. Hot baths were a popular (and perhaps 
soothing) treatment. Many popular, commercial, or folk remedies existed as well, 
in a continuum with those prescribed by the orthodox physicians: patent medi-
cines, disinfectants, camphor, warm cow-dung broth (noted by Evans 1990, 364), 
and electric shock therapy. But the sudden violence of cholera’s onset meant that 
most patients simply suffered rapidly, to either die or recover without orthodox or 
unorthodox treatments.

The 1892 epidemic generated rumors, fear, and panic in Hamburg. Perhaps 
40,000 people fled the city; one estimate had 12,000 leaving in two days (August 
22 and 23), before the city government had even made a public admission that 
cholera was present. Most of those who fled were from the middle and upper 
classes; as has been true in many urban epidemics, people who could afford to 
leave, and/or who had someplace to go, were more likely to do so. The well-to-do 
who remained were also better able to isolate themselves safely in their homes, 
sending their servants out into the dangerous streets to get provisions.

And as had been true in earlier European cholera epidemics, the poorer sec-
tions of the city suffered a higher proportion of deaths. Contemporary beliefs con-
tinued to associate cholera with not only poverty but also with the reputed habits 
of the poor, especially their drunkenness. (Alcohol consumption did rise during 
the epidemic, fueling that perception.) Evans (1990) argues that the superior data 
available from 1892 Hamburg make possible some firmer statements about the 
actual connections between poverty and cholera, a subject of important historical 
speculation. The poor, according to Evans, were more likely to be stricken with 
cholera; death rates of those who contracted the disease were generally similar 
across social classes, but the poor were at much greater risk of infection.

The upper and middle classes were more likely to have fled, and more likely to 
preserve hygiene in their homes because they had servants to do the cleaning. 
Earlier typhoid fever epidemics had accustomed middle-class households to boil-
ing their water. Meanwhile the poor lacked those advantages and were particu-
larly at risk if they worked in or near the harbor (where polluted water was found), 
or in domestic service. Working-class women (many of them domestic servants) 
fared especially poorly.
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Despite the ineffectiveness of the city government, the strong and sometimes 
unpopular measures imposed on it from without, and the affronts to dignity that 
the disease caused, little civil unrest shook Hamburg in 1892. The governing 
classes berated Koch, or the imperial chancellor Leo von Caprivi, or the Prussians 
from Berlin, but the population did not take to the streets or attack hospitals, as 
had happened in 1832 Manchester and Paris or 1884 Naples. For more discussion 
of both the impact of the epidemic on civil unrest (or its absence) in Hamburg, see 
the next section, “Unresolved Historical Issues.”

UNRESOLVED HISTORICAL ISSUES

The installation of a sand-filtration water system did not prove to be a guaran-
tee. In January 1893, Altona, which possessed such a system, suffered cholera 
cases while Hamburg was cholera-free. Other vulnerabilities evidently still 
existed; the practical technologies and skills involved in construction and instal-
lation might lag behind the demands of science.

One issue unresolved at the time of the epidemic was quickly settled. Whatever 
doubts persisted about Koch and his germ theory, the epidemic spurred the Ham-
burg authorities to quickly complete the sand-filtration water plant that had been 
so long delayed.

But in other ways, those doubts could not be stilled. In the immediate aftermath 
of the Hamburg cholera epidemic, the German government called a commission 
to investigate a proposed National Epidemics Law. Koch and his followers wanted 
the imperial German government empowered to establish quarantines and isola-
tion procedures for the whole country; Pettenkofer, opposing those ideas, coun-
tered that local authorities should be left free to act against poor sanitation 
conditions.

The commission endorsed Koch’s proposals, and Pettenkofer was then driven 
to a dramatic experiment to challenge the germ theory. Acquiring a sample of the 
Vibrio cholera bacilli that (according to Koch) caused cholera, he swallowed the 
sample on October 7, 1892. By October 9, he had experienced severe diarrhea but 
survived. One of his followers, Rudolf Emmerich, repeated the experiment before 
a crowd of witnesses on October 17; he too survived, after some severe digestive 
distress. Could the bacillus alone therefore be a sufficient explanation of cholera 
fatalities?

Pettenkofer, emboldened by the risky experiment, mobilized political resis-
tance to the proposed Epidemics Law. Some German states (for instance, Petten-
kofer’s native Bavaria) were generally leery of granting centralizing power to 
Berlin anyway; others feared the power of government to intrude on personal lib-
erty and family autonomy that quarantines and isolation might involve. Despite 
the experience of the Hamburg cholera epidemic, and the endorsement of the 
commission, in 1893 the Reichstag (the imperial legislature) turned down the law. 
Only in 1900, spurred by fear of the approaching plague pandemic (see volume 2, 
chapter 31), did the Reichstag agree to Koch’s proposals.
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The history of the well-documented 1892 Hamburg epidemic has raised some 
broad questions about the role of epidemics (especially cholera) in civil and politi-
cal disturbances in the nineteenth century. The Hamburg population did not react 
violently to the epidemic or the measures taken against it by authorities. Did that 
mean that by the time of the fifth pandemic (of which the Hamburg epidemic was 
a part) European city populations had come to accept the necessity, or wisdom, of 
the medical and public health pressures on their habits? Had they become medi-
calized? Or does the apparent placidity of the Hamburg people reflect purely local 
circumstances rather than a general shift in behavior? Just a few years earlier 
(1884), after all, major disturbances had occurred in Naples. Or did protests and 
political action in response to epidemics simply take different forms? Instead of 
rioting about the disrespect shown to corpses in mass gravesites, did political 
action turn to more general calls for reform of a corrupt system?
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Third Plague Pandemic, 1894–?

WHEN AND WHERE

The world’s third pandemic of plague began in China in the mid-nineteenth cen-
tury. After spreading slowly through that country for several decades, it reached 
the port cities of Canton (Guangzhou) and Hong Kong in 1894. From those points, 
sea transport rapidly carried plague to many points on different continents in the 
next few years and the pandemic became nearly worldwide. By 1912 the disease 
had been largely contained, but outbreaks continued to occur in Asia, Africa, and 
the United States throughout the twentieth century. A total of perhaps 15 million 
people died in the Third Plague Pandemic; and while most of those deaths occurred 
between 1894 and 1912, the potential for a revival of the pandemic still exists.

Bubonic plague began spreading in the southern Chinese province of Yunnan 
in the 1770s, originating in rodent populations in which the disease was enzootic. 
By about 1830 much of that province had been affected. At that point, the epi-
demic subsided, only to revive again in the 1850s. In that decade important rebel-
lions shook China: the Taiping rebellion, in 1850–1851, contributed to a shift in 
river traffic routes between Yunnan and Canton; the Muslim rebellion in Yunnan 
itself led to massive troop movements and swarms of refugees between 1856 and 
1873. Perhaps in part for those reasons, the path of plague out of Yunnan to the 
east was facilitated. Merchants converged on Beihai, on the south coast, and that 
city began experiencing annual plague epidemics in 1871.

Thus far, however, the movement of the disease had illustrated that its overland 
diffusion was slow: from western Yunnan to Beihai, about 600 miles in a century. 
But in 1885 a regular steamship service began between Beihai and Canton (about 
300 direct-line miles apart). When bubonic plague broke out in Canton (and 
nearby Hong Kong) in 1894, the worldwide pandemic quickly followed. Between 
50,000 and 100,000 people may have died of plague in each of those cities in 1894; 
both cities were major ports that traded widely with the rest of the world.

The rapid diffusion of the Third Plague Pandemic after 1894 bears some com-
parison with that of the Second Plague Pandemic, with Hong Kong/Canton taking 
the part played by Constantinople in 1347. The greater speed and immensely 
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greater range of late-nineteenth-century steamship traffic meant a much wider 
geographic spread. Carried by overseas traffic, plague appeared in Bombay in 
1896 and Calcutta in 1898; Japan, the Philippines, and Hawaii in 1899; and by 
1900, in such distant ports as Sydney, San Francisco, Buenos Aires, and Glasgow. 
Cape Town was infected in 1901.

During the early stages of the pandemic, human understanding of the causes 
and epidemiology of plague were revolutionized, first by the discovery of the 
causative microorganism (Yersinia pestis) in 1894, and then by the gradual accep-
tance (between 1898 and 1908) of the role of rodents and insects in its spread (see 
the “Responses” section).

In most of those cities, the disease was contained, and neither a large death toll 
nor an epidemic that spread into the hinterland resulted. The tragic exceptions to 
that were China, Indonesia, and especially India, where between 1896 and 1921 
perhaps 12 million people died of plague. The annual toll of the disease in India 
exceeded one million in 1904, 1905, and 1907.

And while the death tolls were not that high, the United States did experi-
ence the most dramatic plague visitations in its history. Bubonic plague arrived 
in Honolulu in November 1899 on ships from Hong Kong; the resulting epi-
demic, lasting through March 1900, led to 61 deaths. It also led to a serious 
disaster in the physical structure of the city and illustrated equally serious 
racial preconceptions of disease (see the “Responses” section). Plague then 
reached San Francisco in March 1900, alternately stimulating responses of hys-
teria and denial; the same racial conflicts and preconceptions played themselves 
out, more dramatically; when the epidemic was declared over, in 1904, 113 
deaths had been officially reported. Plague returned to San Francisco in 1907, 
this time generating a different, but equally significant, set of responses (see the 
“Responses” section).

And while plague did not spread to people outside San Francisco on either 
occasion, it did establish itself as an enzootic disease among rodents in the west-
ern and southwestern United States. That enzootic reservoir, especially among 
ground squirrels and prairie dogs, persists to the present.

Subsequent sporadic outbreaks of plague did occur in the United States, nota-
bly in New Orleans in 1914 and 1919, Oakland in 1919, and Los Angeles in 1924. 
The last resulted in 36 deaths, 31 of them from the pneumonic form of plague.

The early stages of the Third Plague Pandemic reached Europe as well, although 
it did not establish itself there on a permanent basis as it has in the United States. 
Plague first appeared—taking 16 lives—in the Scottish port city of Glasgow in 
1900. An outbreak in the English rural county of Suffolk in 1906 was not at first 
recognized as plague; only by 1910 were Yersinia pestis microorganisms found in 
the victims, and subsequent investigation revealed that an enzootic of plague had 
spread among local rodents. Between 10 and 20 deaths in the area, between 1906 
and 1918, may have been due to plague. After 1918 plague disappeared from both 
the people of Suffolk, and the rodents. Elsewhere in Europe, Marseille (with much 
experience of plague in the Second Plague Pandemic) had an outbreak in 1930, 
while Paris, infected by rats off a steamer from India in 1917, had human cases of 
plague between that date and 1936.
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In 1910 pneumonic plague appeared in the Chinese province of Manchuria. 
This epidemic did not originate in the Yunnan area nor did it reach Manchuria by 
sea. Instead it developed independently of the main Third Plague Pandemic among 
rodents of Mongolia, especially marmots. Between October 1910 and March 1911 
perhaps 60,000 Manchurians succumbed.

For a variety of reasons (see the “Responses” and “Unresolved Historical 
Issues” sections) the Third Plague Pandemic diminished after about 1914, but 
sporadic outbreaks have persisted since, as some of the previously mentioned 
American and European examples illustrate. In the 1950s a sharp decline in 
plague cases occurred, falling from about 5,000 worldwide in 1953 to about 200 
in 1959. But a dramatic surge in the 1960s, especially in Vietnam during the war 
there, took the number of worldwide cases over 4,000 every year between 1967 
and 1971. In 1993 the number of worldwide cases was 2,065, including 191 
deaths. And in the 1990s attention focused on the island of Madagascar, where 
antibiotic-resistant strains of Yersinia pestis had become enzootic in a population 
of rodents. That has resulted in a persistent threat of plague on the island, which 
manifested itself in 2017; by November of that year about 1,800 people had been 
infected and 127 had died.

Plague still has the power to frighten people in a way that few other diseases 
can do. In September 1994, an outbreak of pneumonic plague occurred in the 
Indian city of Surat, which (although the number of cases proved to be few) imme-
diately created panic among travelers and was in the news around the world.

A female patient with bubonic plague in Karachi, a port city in what was then India 
(now Pakistan), 1897. The plague broke out in Bombay in 1896 and quickly spread to 
Karachi where a quarantine was established. (Wellcome Library)
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SIGNIFICANCE

The Third Plague Pandemic quickly became a significant demographic event, 
especially in India between 1896 and 1914. Among twentieth-century pandemics, 
its worldwide death toll of about 15 million ranks with the most serious. It rivals 
the contemporary epidemics of AIDS, tuberculosis, and malaria, and it may trail 
only the catastrophic influenza pandemic of 1918–1919. In some places in the 
world its social and political importance was perhaps even greater. Especially in 
China and India, the experience of the disease, and different responses to it, 
focused tensions between the modern and the traditional, the rulers and the ruled. 
Dramatic confrontations between state medicine imposed from above and resis-
tance to it from below resulted (see the “How It Was Understood at the Time” and 
“Responses” sections). And something of the same tensions played out in the 
United States as well, between different racial groups and between different levels 
of government.

In many areas of the world—not just in China and India where the mortality 
was highest—the pandemic led to improvements in sanitation and housing. In part 
the new understanding of the cause and epidemiology of plague inspired those 
improvements. The employment of those new conceptions contributed to halting 
the pandemic or preventing it from spreading further than it did. That success 
became a symbol of the power of twentieth-century biomedicine to resist epidem-
ics, a confidence that crested in the mid-twentieth century.

And while the Third Plague Pandemic did not rival the second’s mortality, it 
resulted in an even more widely diffused enzootic in rodent populations. Enzootic 
plague foci can now be found on several continents.

BACKGROUND

By the 1890s much of the world had passed under some degree of Western con-
trol, either in the form of direct political rule or indirect and informal economic 
influence. Even in places where Western control was largely informal (such as 
China), Western political and medical opinion often dictated official responses to 
the pandemic.

A dense network of oceanic trade knit the Western-dominated world together. 
Economies had become increasingly interdependent; steamship travel across the 
oceans had become frequent, reliable, and rapid. As had been true in the four-
teenth century, ocean shipping remained the most efficient means of moving 
infected rodents, their fleas, and plague-infected humans, from one place to 
another. And shipping in the 1890s was a far more efficient conduit than it had 
been in the 1340s. Even when plague moved by land, those movements, though 
slower, usually followed trade paths. Some of that regional trade also reflected the 
pressure of the Western-dominated world market.

During the course of the Third Plague Pandemic, human interference with the 
physical environment increased. This at times meant ecological changes that 
affected plague’s spread. Vietnam in the 1960s and early 1970s provides an exam-
ple: the massive defoliation of the country that accompanied the war left dense 
bamboo thickets that turned out to be ideal habitats for plague-carrying rats.
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By the 1890s international sanitary conferences (inspired earlier in the century 
by cholera) had become regular responses to epidemic threats, and they played a 
role in the plague pandemic as well. The quarantines decreed by earlier confer-
ences remained a contentious subject, favored by most European states, resisted or 
resented by Ottoman Turkey and British India, and (therefore) by Britain itself. 
And also by the 1890s, Western scientific thought was placing increasing reliance 
on the general notion of a germ theory to explain disease. The rapid discovery of 
a germ for plague helped confirm that reliance.

HOW IT WAS UNDERSTOOD DURING THE PANDEMIC’S 
PEAK

Western scientific and medical opinion had long been convinced that plague 
was a contagious disease, but in some quarters those beliefs began to weaken in 
the nineteenth century. Most European governments still regarded such measures 
as quarantines of infected places, and isolation of infected persons, as the proper 
response to the threat of plague. But especially in Great Britain (which had not 
experienced plague since the seventeenth century), thoughts about disease increas-
ingly reflected beliefs that sanitation held the key to health, and that diseases could 
best be countered by attacks on environmental pollutants.

As it happened, British authorities were the first Westerners to confront the 
Third Plague Pandemic, in their Chinese possession of Hong Kong (in 1894) and 
in India (in 1896). Their initial responses reflected that sanitationist view: the dis-
ease was a product of Chinese (or Indian) overcrowding, poverty, and general filth. 
But (also in 1894) two microbiologists, working in Hong Kong, identified a micro-
organism that they said was responsible for plague. Shibasaburo Kitasato and 
Alexandre Yersin had been trained, separately, by the founding giants of the germ 
theory: Kitasato by Robert Koch, and Yersin by Louis Pasteur. (At least for a time, 
their discovery confirmed the environmentalist view of British colonial physi-
cians. The presence of the germ gave material meaning to filth, which was the 
home of the germ.)

The epidemiology of plague remained unclear, however; from where did the 
germ reach the body? Did it move from one person to another? In 1898 P. L. 
Simond, working in Bombay as part of a plague research commission, advanced 
the theory that the microorganism that infected rats was conveyed from one rat to 
another by fleas and might also be conveyed from rats to people by fleas. In the 
next ten years, that explanation was gradually accepted as experiments and obser-
vations strengthened it. Some of the earliest such evidence came from Sydney, 
from students of the 1900 plague epidemic there. W. Glen Liston, in Bombay, 
made crucial observations and experiments between 1903 and 1905, and by 1908 
the Indian Plague Research Commission accepted the rat-flea connection.

Earlier in the nineteenth century, the Chinese (like many everyday Europeans, 
then and earlier) believed plague was the product of angry gods punishing human 
immorality. For Indians, plague was a new disease in 1896; neither traditional 
(Ayurvedic) medicine nor religious teaching had a body of ideas about it. For a 
variety of reasons (see the “Responses” section), many Indians became convinced 
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that Europeans produced plague by spreading poison among the Indian popula-
tion, and that view of the disease found echoes elsewhere in the world—including 
in the United States.

RESPONSES

Responses to the Third Plague Pandemic underwent some evolution between 
its first appearance in Canton and Hong Kong in 1894 and the pneumonic plague 
outbreak in Manchuria in 1910. Throughout, however, the hand of state medicine 
remained strong in different parts of the world, as political and medical authori-
ties imposed drastic measures on populations that sometimes resisted (and modi-
fied) them.

The approaches of state medicine to plague in the 1890s first manifested them-
selves in British-ruled Hong Kong. A standing sanitary board had been estab-
lished in that colony as early as 1883 with wide powers to inspect people and 
property, disinfect them, and isolate them to prevent the spread of infectious dis-
ease. This view—that disease was the product of filth—seemed to be confirmed 
by the 1894 plague epidemic, which concentrated its fury among the poorer (that 
is, thought to be filthier) Chinese sections of the colony. The sanitary board there-
fore moved to control the movements of the Chinese, disinfect or destroy the prop-
erty of the sick, and isolate them.

But many Chinese disagreed with those measures and resisted their applica-
tion. Landlords disliked state interference with their property; Chinese feared 
separation from their families; Chinese medical traditions did not consider dis-
eases as contagions that could spread from one person to another, so why the iso-
lation? And British attempts at control of movement had also to contend with the 
complex physical geography of the colony, a tangle of islands and inlets through 
which vital commerce flowed. In the face of both geographical complexity and 
Chinese opposition, the British authorities abandoned perhaps their most drastic 
scheme, which would have isolated plague victims on a ship away from the land, 
and agreed to use a plague hospital instead. Both in Hong Kong and in Canton 
(part of the Chinese Empire, still therefore theoretically independent of Western 
rule), Chinese leaders debated the wisdom of the British state medicine approach. 
Would Chinese adoption of such methods be a confession of national inferiority, 
and hence compromise Chinese sovereignty? Or was Western-style modernity 
necessary for maintaining national independence?

When plague reached Bombay in 1896, British colonial medical authorities 
there agreed with the 1894 Hong Kong approach, at least in principle. But the 
(British) Indian Medical Service had another tradition as well: a resistance to doc-
trines of contagion. British Indian opinion had resisted international calls for 
quarantines in response to earlier cholera pandemics, for India had itself been the 
object of such quarantines and its world trade could suffer accordingly. Perhaps 
motivated by such fears about damage to commerce, some Bombay authorities 
first reacted to plague by denying that the city was infected at all. (Other cities on 
other continents later would react to plague by denying it, too.)
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An International Sanitary Conference (meeting in Venice) reacted critically to 
such denials and imposed a quarantine on Indian goods. Fearful of the damage 
that would result to trade, the Indian and Bombay authorities reacted in turn. They 
began a vigorous program of identification, disinfection, and isolation. House 
searches rooted out plague victims, who were then isolated; their families were 
segregated from neighbors; and their property was disinfected or burned. Believ-
ing that plague germs might lurk on floors and spread to people with bare feet, 
such floors were treated with carbolic acid. (As Gregg [1985] notes, that action 
helped disperse rat populations more widely.) Internal quarantines within India 
attempted to seal off infected Bombay, and railroad passengers were monitored.

These policies stirred widespread Indian resentment and resistance for a num-
ber of reasons. No one wanted to be isolated in a hospital; many Indians resented 
such isolation because different castes were lumped together in the hospitals. 
Because symptoms of the body were important for a diagnosis of plague, bodies 
were subject to careful examination, which offended and shamed many Indian 
women. Even demands for blood samples (so that the plague germ might be dis-
covered) were feared. And why, some Indians wondered, did so few Europeans 
contract plague? From that question, it was a short distance to an answer: plague 
was a poison spread by Europeans. What really happened when a blood sample 
was taken from you? Or when you were isolated in a hospital? The rules were 
widely evaded, while some Indians fled their homes. As early as October 1896, a 
riot occurred in Bombay, and it would be followed by others in the next several 
years, both in that city and elsewhere in India.

In 1898 and 1899, the Indian government found itself torn between conflicting 
pressures. From London, the British government demanded that the full resources 
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of the Indian state be mobilized against plague; from the provinces of India itself 
came pleas for a more conciliatory policy that would defuse Indian objections. In 
part because the Indian state’s resources were in fact limited but also in response 
to Indian objections, state medicine loosened its hold in those years. Inspections 
of houses and bodies were modified, and compulsory segregation and hospitaliza-
tion diminished. Disinfections were performed in accord with Indian customs.

Two newer responses to plague also appeared, and they suggested that the stern 
state medicine approach might be unnecessary. In 1897 Waldemar Haffkine, a 
Russian-born physician in India, developed a plague vaccine. The vaccine slowly 
won supporters, although some in the British Indian medical establishment were 
leery of it and some Indians feared it as another European poison. By 1901, how-
ever, it had been widely administered in some areas of India, especially the north-
west region called the Punjab. Suspicions of it persisted, however, fed by the 
deaths in 1902 of 19 villagers after they received vaccine that had been contami-
nated by tetanus.

The other new response focused official attention on rats, as conviction slowly 
grew that those animals were central links in the chain of infection. By 1908, ear-
lier attempts to simply eradicate rats altogether had been abandoned in favor of 
controlling their access to human dwellings, an approach that had a better chance 
of success. It also eased the qualms that some Hindus felt about killing the 
animals.

When plague arrived in the United States, some of the same themes that had 
emerged in China and India repeated themselves: harsh state attempts at disinfec-
tion and isolation, popular resistance, racial stereotyping, and some denial that 
plague existed at all. The first American plague epidemic struck Honolulu, arriv-
ing on a ship from Hong Kong in November 1899. (Hawaii had just been annexed 
to the United States as a territory in the previous year.) When the disease was 
identified in the Chinese quarter of the city in December, the authorities decided 
that it was a Chinese problem. The Chinese quarter was therefore isolated by a 
cordon, and a program of disinfection and destruction of suspect property was 
begun. Unfortunately, the selective burning of such property got out of hand, and 
much of the Chinese quarter of Honolulu was destroyed by fire in January 1900.

Fear of plague preceded its arrival in San Francisco, where in 1899 Asian pas-
sengers traveling in the steerage quarters of ships were refused permission to land. 
The disease reached the city nevertheless, in March 1900. For the next several 
years, different elements of the population, and different arms of government, 
argued about what to do about it. Chinatown would be cordoned off; Chinese mer-
chants and residents would object; courts would intervene to lift the cordon. Peri-
ods of massive disinfection involved the use of such corrosive materials as 
hydrochloric acid and sulfur-dioxide fumes. Chinese leaders debated whether to 
cooperate with the government or resist it. The governor of California called the 
report of plague in the city a scare, and many merchants and newspapers agreed 
with him, while doctors and the mayor pursued their zealous disinfection. Ten-
sions between the white establishment of the city and the Chinese population rose. 
The Chinese of San Francisco, like the Indians of Bombay, feared that plague was 
a poison spread by whites. Perhaps the poison came with sulfur-dioxide fumes. So 
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when attempts were made to introduce Haffkine’s plague vaccine, many Chinese 
saw another possible poison and resisted it.

Cape Town, South Africa, where plague arrived in 1901, provides another 
example of responses guided by racial stereotypes. The health authorities of the 
city reacted to plague’s arrival by moving about 6,000 black Africans to a new 
“native location” several miles outside Cape Town. A modern historian (Swanson 
1977) has argued, persuasively, that this sanitary segregation grew out of the 
desire of employers to gain greater social control over their workforces, to which 
were added deep racial fears. The whites of Cape Town, by isolating the black 
Africans from themselves, increased their sense of personal safety—the plague 
epidemic simply provided an excuse for segregation. As Swanson puts it: “But 
‘the sanitation syndrome,’ equating urban black settlement, labour and living con-
ditions with threats to public health and security, became fixed in the official 
mind, buttressed a desire to achieve positive social controls, and confirmed or 
rationalized white race prejudice with a popular imagery of medical menace” 
(Swanson 1977, 410). It thus contributed to the emerging South African policy that 
would be called apartheid.

The responses to plague’s return to San Francisco in 1907 illustrated the appeal 
of the new knowledge about the role of rats. Plague reappeared (in May 1907) 
when the effects of the great earthquake of April 1906 still dominated San Fran-
cisco life. The earthquake had created (in the words of a modern historian) a pub-
lic health “disaster” (Craddock 2000, 147) with its disruption of water and sewer 
lines and overflowing latrines. Flies swarmed everywhere, and a surge in typhoid 
fever occurred. In this situation, rats ran riot, but curiously not much in China-
town, which (despite the earthquake damage) benefited from the drastic clean-up 
of the earlier plague epidemic. When plague cases began in May 1907—spreading 
through the summer and into 1908—very few Chinese were affected. (The final 
death toll was 103, almost all white.)

Instead of turning on the Chinese residents, the city health officials now turned 
on the rats. Bounties were paid for dead rats. More important, new construction (or 
reconstruction, underway because of the earthquake) secured buildings from rats: 
concrete replaced wood, buildings were raised above the ground, and rat-friendly 
structures (notably wooden decks and chicken coops) were torn down. The plague 
epidemic therefore reinforced the urge to rebuild San Francisco as a modern city.

As chapter 35 will show, the Chinese government, under the pressures of for-
eign rivalry in Manchuria and the arguments of the influential physician Wu Lien-
Teh, undertook a thorough program of cordons around infected areas, inspections, 
disinfections, and isolation of victims. Transients (and the poor more generally) 
were under suspicion. In Los Angeles in 1924, authorities followed this Manchu-
rian approach, as well as embarking on a San Francisco-style assault on rats. 
Denial was still alive as well; the epidemic was called “malignant pneumonia” in 
the newspapers (Gregg 1985, 43).

All the responses to the Third Plague Pandemic discussed so far were preven-
tive ones. Most were in the realms of isolation, public health, and sanitation, and 
most were extensions of practices that had been developed centuries earlier, dur-
ing the Second Plague Pandemic. But the new understanding of the cause and 
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epidemiology of plague resulted in new preventive approaches as well. The first of 
these was Haffkine’s vaccine. The second was rat control. The conviction that rats 
spread the disease focused previously broad environmental sanitation measures 
on a more manageable (and more cost-effective) target.

In the later stages of the pandemic, some formidable new weapons against 
plague emerged from laboratories. Some of these refined attacks on the vectors, 
the rat and the flea. The development of the revolutionary insecticide called DDT, 
first deployed in World War II, made an impact on fleas (although its effect on 
malaria-bearing mosquitoes was more important). And the powerful rat poison 
called warfarin, when it was introduced in 1948, probably had a role in the sharp 
reduction of worldwide plague incidence in the 1950s.

Therapeutic responses to plague lagged behind the preventive ones. Haffkine’s 
vaccine, and variations of it, proved to have some therapeutic (as well as preven-
tive) effect on plague; its application reduced mortality rates among the infected. 
But the striking therapeutic responses came in the 1930s and 1940s. First, the 
application of the sulfa drugs (in 1938) reduced mortality rates for bubonic plague 
from about 50% to about 10%. Then antibiotics appeared, and although the first 
one (penicillin) had little effect on plague, its successors, especially streptomycin 
(1944) and tetracycline (1948), proved enormously effective. In Pune (India) in 
1948 the use of antibiotics cut mortality rates from bubonic plague from 58% to 
4%. If plague could be diagnosed in time, it could be cured.

UNRESOLVED HISTORICAL ISSUES

One of the same questions about the Second Plague Pandemic—“why did it 
diminish?”—might be asked of the Third Plague Pandemic as well, but the answer 
is clear: human intervention meant attacks on both the vectors of plague (rodents 
and insects) and then (with antibiotics) Yersinia pestis itself. Attacks on the vec-
tors stopped a 1945 plague outbreak in Peru in four days. Antibiotics have reduced 
the mortality rate in plague epidemics from the 50% range that characterized the 
Second Plague Pandemic to less than 10%.

But doubts about the importance or even the role of Yersinia pestis persisted 
among some historians and biological scientists alike. By the early 2000s, such 
questions were largely settled by the evidence of molecular biology. The analysis 
of DNA extracted from remaining soft tissue of suspected plague victims has led 
to firm conviction that Yersinia pestis was the culprit. Other uncertainties, how-
ever, remain about the complex of relationships between microorganisms, vectors, 
and hosts. Yersinia pestis can survive for long periods, often underground. There 
it may infect colonies of a wide variety of burrowing mammals (certainly not only 
rats), more-or-less resistant to it, that are called “maintenance hosts.” It may also 
reach more plague-susceptible animals that then become “amplifying hosts” that 
may then intersect with humans. As this chapter has shown, enzootic plague colo-
nies of animals exist widely in the world.

Yersinia pestis may also have evolved in another way, one that poses real men-
ace. The two greatest contemporary epidemic killers—tuberculosis and malaria—
have developed increasing resistance to the drugs used to fight them. In 1997 
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antibiotic-resistant strains of plague were discovered in Madagascar (Dennis and 
Hughes 1997, 702–704).
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Sixth Cholera Pandemic, 1899–1923

WHEN AND WHERE

The sixth worldwide cholera pandemic began in 1899, as earlier ones had, in 
the Indian province of Bengal where the disease had long been endemic. As chol-
era spread outward from that historic center, it may have merged with other, lesser 
centers of infection where it had also become endemic; for that reason, the chrono-
logical division between the fifth and sixth pandemics may not be precise. In 1899 
cholera again began spreading across the Indian subcontinent, west toward Bom-
bay and Madras, and northwest to the Punjab.

In 1900 cholera accounted for about 10% of all deaths in India, an indication of 
the severity of this spreading pandemic. By 1901 Southeast Asia was affected, as 
epidemic cholera carried by sea from Indian ports reached Burma, Singapore, and 
Java. In 1902 the same ocean tentacles stretched both further east (to China and 
then the Philippines) and west (to Arabia and the Muslim pilgrim sites of the Hijaz, 
and eventually to Egypt). Although the toll in Arabia was much less than that 
inflicted in the 1890s, a very serious cholera epidemic shook the Philippines where 
the disease accounted for a frightening 31% of all deaths in 1902.

Persia (now Iran) began experiencing cholera deaths in 1903, and in 1904 the 
disease disrupted Persian society significantly. Perhaps 13,000 cholera deaths 
occurred in Tehran in a few months, and other Persian cities suffered proportion-
ally similar mortality. In the same year (1904) cholera reached into Russian areas 
bordering the Caspian Sea, as it had done repeatedly in the nineteenth-century 
pandemics; from Astrakhan cholera cases spread into Russia, and by 1905 some 
reports of cholera came from the Austro-Hungarian Empire.

The spread of the pandemic seems to have halted between 1905 and 1909, but 
serious death tolls persisted in places where it was established. India suffered a 
particular spike in cholera deaths in 1906, for example. But then in the course of 
1909 and 1910 cholera surged through Java (where 60,000 cholera deaths occurred 
in those years) and Russia (causing about 100,000 deaths between May and 
December 1910). Cholera also reached western Europe in 1910, as an epidemic 
tongue reached out across the Adriatic Sea from the Balkans to Italy.
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Within Italy, cholera especially attacked the city of Naples, where rural people 
gathered from southern Italy to begin their emigration to—especially—the United 
States and Argentina. Cholera apparently came with them in 1910, and between 
then and 1912 the disease claimed perhaps 18,000 Italian lives, most of them in 
1911. From Italy, cholera was carried across the Atlantic, as a few cases reached 
New York on emigrant ships in 1911. The disease was, however, contained and did 
not spread further in the United States. A cholera epidemic in Tripoli at the end of 
1911 was blamed on native beggars by the Italian authorities occupying the terri-
tory, but Italian troops may equally well have brought it there.

The chaos of World War I, and the Russian Revolution with its ensuing civil 
war that lasted until 1921, created conditions ideal for the continuance of the sixth 
cholera pandemic, and so the disease flourished, especially in Russia and the war 
fronts of eastern and southeastern Europe, until the early 1920s. And in Asia some 
further outbreaks crippled Java and Thailand in 1919; cholera claimed 13,000 lives 
in Bangkok in that year.

By the early 1920s, world societies began to get cholera epidemics under con-
trol. When the sixth pandemic came to an end is in dispute; a conventional date 
argued by Pollitzer (1959) is 1923. But as many as 34,000 people may have died of 
cholera in China in 1932.

SIGNIFICANCE

The sixth cholera pandemic took a very high death toll, mostly in Asia. 
Although the total number of deaths remains unknown, Indian figures give some 
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notion of its severity. In the two decades between 1900 and 1920, perhaps eight 
million Indians died of cholera, about four million in each decade. But the nearly 
simultaneous appearance of plague in India diverted attention from cholera, 
despite its ravages. (As a measure of the decline of the sixth pandemic, the Indian 
cholera death toll in the 1920s was “only” about 2.2 million.)

The pandemic also occurred in the shadow of more dramatic events, especially 
World War I and the great influenza pandemic of 1918–1919. Millions died of chol-
era early in the twentieth century, but millions more died of influenza within a 
much shorter period. And as was true of the influenza pandemic, cholera’s impact 
was greatest in Asia, where it attracted less attention from Western scholars and 
public opinion than it deserved.

The sixth cholera pandemic also occurred at a time when a widespread consen-
sus had developed about the cause of the disease. Some governments at least 
thought, therefore, that they could take actions that would stop an epidemic. An 
important gap remained, however, between the theoretical powers of authorities 
over an epidemic’s spread, and the political realities that both interfered with those 
actions and diverted them from appropriate paths. The sixth cholera pandemic is 
therefore an excellent example of the ways in which social and political forces, as 
well as medical and scientific ones, affect the history of an epidemic. (See espe-
cially the “Responses” section later.)

BACKGROUND

The sixth cholera pandemic began in areas of Asia that had (at different points 
in the nineteenth century) fallen under the domination of Western colonial pow-
ers. Something of the strengths and weaknesses of Western colonial rule that 
formed the political background for the pandemic is illustrated by examples that 
follow, but it is generally true that the sixth pandemic occurred at a time punctu-
ated by occasional resistance to that colonial rule. That resistance, and the often-
brutal Western response to it, led to periods of social and political turmoil in 
which epidemic diseases such as cholera could flourish.

By the early twentieth century, the provision of clean water supplies and the 
removal of sewage had transformed most of the cities of western Europe and 
North America. Partly for that reason, cholera from the sixth pandemic made little 
headway in those places, although Italy was a notable exception.

Earlier cholera pandemics (and particularly their perceived relation to the 
movement of Muslim and Hindu pilgrims) had spurred the creation of an interna-
tional system of disease control, and in the early stages of the sixth pandemic that 
system had been formalized by the Paris Convention of 1903. That international 
agreement, signed by 24 nations, committed each nation to notify the world when 
cholera or plague was present, and to publicize the measures it took against the 
disease. The signatories also agreed on steps that should be taken in response to a 
notice of cholera elsewhere: ships from the infected country would be quarantined 
on arrival, the crew and the steerage passengers (that is, people not from the upper 
and middle classes) would be isolated for five days while they underwent bacterio-
logical examinations, decks were washed down, and cargo could not be unloaded 
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until the health of the ship was confirmed. Captains and owners of ships were to 
ensure that medical records of their voyages were kept, and that suspicious cases 
of sickness on board be isolated and their possessions disinfected.

The imposition of these measures (or the threat of their imposition) at different 
points in the sixth cholera pandemic influenced some of the political responses to it.

HOW IT WAS UNDERSTOOD AT THE TIME

By the first decade of the twentieth century, Western physicians and public 
health professionals had largely accepted the notion that cholera was caused by the 
microorganism called Vibrio cholerae, discovered by Robert Koch in the early 
1880s; further, that people ingested this organism with their food and drink, that it 
could linger in foods, and that it most often was found in water contaminated by 
sewage. The germ theory had, therefore, displaced earlier less focused beliefs in 
general environmental pollution.

Many people still associated cholera with outsiders and their habits, however. 
Those outsiders varied from one part of the world to another. Italians in 1910 
blamed the cholera epidemic on Jews and especially on gypsies, claiming that 
poison began with those groups. The British in India continued to associate chol-
era with the dirty natives (as the British conceived them) as did the Americans in 
the Philippines. Meanwhile different Asian peoples (e.g., Filipinos and Persians) 
saw cholera as the occasion for Western power to assert itself over their lives. And 
some pious Muslims (and perhaps Christians as well) still regarded cholera as a 
product of God’s will.

RESPONSES

Some generalizations about different levels of response to the sixth pandemic 
emerge from three case studies of the epidemic’s progress: in the Philippines in 
1902, in Persia in 1904, and in Italy in 1910. (A further example may be found in 
volume 2, chapter 36.)

Philippines

In the Philippines, cases of cholera first appeared in the Manila Bay area in 
March 1902, probably conveyed there with trade from south China. The disease 
arrived during a tense period in the history of the Philippines. Formerly a Spanish 
colonial possession, the islands had been taken over by the United States as a 
result of the Spanish-American War of 1898. The Americans inherited not only a 
new colonial possession but an insurrection, begun by Filipinos against Spanish 
rule in 1896 and continued against the Americans. By 1901 that insurrection had 
largely died down, with the capture of its leader Emilio Aguinaldo; fighting actu-
ally ceased in early 1902, about the time that cholera arrived. The United States 
therefore still had a heavy military presence in the Philippines, and furthermore it 
had been engaged in campaigns against another epidemic, plague, which had 
arrived in the midst of the rebellion.
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In that situation, the response of the American rulers was predictably militaris-
tic and heavy-handed. Infected quarters were burned down, a system of passes 
restricted the movement of people and goods, and families of the stricken were 
isolated in reconcentration zones already in place as a response to the insurrec-
tion; the cholera victims, therefore, joined the rebels. But when the rebellion was 
declared over, the zones were abolished and the ex-rebels—and the cholera  
families—were permitted to move away. The destruction of the dwellings of the 
afflicted continued, however. Were homes being burned to halt cholera contagion 
or as punishment for rebellion?

These measures, especially the isolation of victims and their families, inspired 
fear in a population that was uncertain of the intentions of its new rulers. Some 
fled; many others attempted to hide cholera cases from the authorities. Flight and 
concealment alike contributed to maintaining, and further spreading, the epi-
demic. The indiscriminate attempt to stamp out the disease by isolating victims 
and contacts, and destroying their possessions, was unsuccessful. Cholera per-
sisted in the Philippines well into 1903, and only officially ended in 1904. Although 
the total mortality remains uncertain, the epidemic took a heavy toll over the 
entire archipelago. Capiz City, on Panay, may have been typical; its population fell 
from about 25,000 before the epidemic to less than 20,000 after it.

Persia

Cholera began to strike in Persia in December 1903, probably brought into 
the country by groups of religious pilgrims. By the turn of the century, Persia, a 
theoretically independent monarchy, had fallen under increasing British (from 
the south and the Persian Gulf) and Russian (from the north) influence. As an 
aspect of that influence, European powers had claimed power over some of the 
administration of public health measures in the country. (When plague reached 
Bushire in 1899, for example, the British Resident [a diplomatic representative] 
in that city imposed a quarantine.) By 1903 some of those foreign public health 
administrators were not British but Belgian, the result of a compromise designed 
to soothe Russian fears of British domination of Persia. The foreign officials 
responded to the cholera outbreak by attempting to stop pilgrim traffic (a special 
Western fear since at least the fourth cholera pandemic) and establishing quar-
antine camps on the borders of the country. These measures failed and angered 
many segments of Persian opinion. As had happened in the Philippines, people 
fleeing the stern countermeasures contributed to the spread of the disease.

By late June 1904, about 200 people were dying in Tehran every day. Officials 
tried to hide the magnitude of the epidemic from the ruling shah, Muzaffar al-Din, 
but he noticed that his diet had been changed by his servants. It was then decided 
that he should take refuge in the mountains (as his father had done in the cholera 
epidemic of 1892); his court set out with a retinue of 2,000, but cholera struck them 
while they were in transit. Panic overcame the shah, who wished to set off for Rus-
sia in a car (in 1904!); his advisers convinced him that doing so might cost him his 
throne, and he returned to Tehran. He remained in seclusion there for two months, 
until mid-September 1904, while his government came to a near-halt.
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Pushed by Western officials determined to halt a contagious disease, Persian 
communities destroyed the properties of the stricken and undertook the rapid (and 
unceremonious) disposal of the dead. Such actions furthered embittered the poor, 
who both lost their possessions and saw their deceased loved ones denied their 
burial customs. A large number of people fled, both in the cities such as Tehran, 
and in villages where cholera seemed to threaten. In one bizarre case, a gang of 
thieves arrived in a village and pretended to be stricken by cholera. When the vil-
lagers fled, the thieves looted the abandoned place and left.

While no reliable mortality figures exist for the Persian cholera epidemic of 
1904, several estimates from different communities suggest that perhaps 5% of 
the population perished—for example, 13,000 in Tehran, a city of about 250,000 
(many of whom had fled, so the mortality among those who remained was 
obviously higher). The Persian experience, then, mirrors the Philippine experi-
ence in some important ways, although the mortality may have been lower. In 
both cases, a foreign power responded with harsh measures of isolation, quaran-
tine, restricted movement, and seizure of property believed infected; in both 
cases many fled, if not from the disease, then from the harshness of official 
response; and in both cases flight contributed to the further diffusion of the 
epidemic.

Italy

The experience of Italy in 1910 differed in some ways from the two previous 
examples, but popular reactions seemed similar. Cholera reached southern Italy in 
the summer of 1910, probably brought to the district of Apulia by fishermen who 
ventured widely over the Mediterranean. The prefect of the province of Bari, 
responding to the widespread fear that cholera would affect trade and tourism, 
urged the Italian government to conceal the presence of cholera, referring instead 
to an outbreak of meningitis. That fiction could not be maintained very success-
fully, but the government in Rome attempted to stamp cholera out before the world 
noticed. On August 10, the state fastened a heavy regulatory hand on the region of 
Apulia: all cholera victims were to be isolated in a separate facility, their families 
interred in a camp, and their personal effects burned.

These drastic measures sparked widespread evasion and significant popular 
resistance, which was countered in turn by more repressive power. Stories spread 
that blamed gypsies for poisoning people with cholera, and the Italian government 
in effect endorsed such legends. The notion that poisoners were afoot simply 
added to popular panic and anger. In the face of escalating popular uproar in Apu-
lia, in which serious threats of revolution seemed to grow, the government abruptly 
shifted gears, giving up its attempts to make war on cholera on September 3. 
Rather than attempting to quarantine and isolate whole populations, it turned 
instead to the much more focused bacteriological approach, appealing to the pop-
ulation for cooperation in laboratory testing that would clearly identify the dis-
ease. That approach at least calmed the popular uproar and prevented revolutionary 
agitation from affecting Naples, the largest city of southern Italy and the port from 
which massive emigration from Italy to the Americas was then underway. Con-
cern with cholera would bring that emigration traffic to a halt.
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Cholera arrived in Naples nevertheless, and then returned much more seriously 
in 1911. The number of cholera deaths in Naples in 1910 may have been as high as 
700, and it would be much higher in 1911. But the Italian government launched an 
elaborate campaign to conceal the severity of the epidemic from the world, in part 
because of its fears of stirring up the kind of revolutionary turmoil that greeted it 
in Apulia in 1910, and in part to protect important economic interests.

Popular reaction to cholera measures in Italy, therefore, shared some things with 
those of Persia and the Philippines: fear of isolation, resentment at the destruction of 
personal property, and a conviction that cholera was a poison spread by an “other.” 
In the colonial Philippines and quasi-colonial Persia, the “other” was an occupying 
foreign power; in Italy the “other” was a marginalized minority. Philippine and 
Persian resistance to cholera measures limited their effectiveness, and other col-
onial peoples might exercise such power even more clearly. When in 1905 the 
Indian state of Bombay proposed to control cholera’s spread by regulating Hindu 
pilgrim traffic, the central governing authorities of British India forbade it, remind-
ing the city of the dangers of popular resistance to such measures. And as we have 
seen, Italian resistance caused the authorities to change policies dramatically.

Medical responses to cholera evolved in two important directions, one in 
respect to prevention, the other to therapy. Waldemar Haffkine, a Russian-born 
bacteriologist working in India, had produced a cholera vaccine in the 1890s. 
Through much of the sixth pandemic, however, its use remained controversial and 
so it was largely experimental. In India, where the need for such a vaccine was 
clearly the greatest, fears of popular reactions to the application of such a foreign 
substance, by a process that invaded the body in an intrusive way, remained 
strong. Its application was therefore, according to David Arnold, “confined mainly 
to soldiers, prisoners, and tea-estate workers” (Arnold 1993, 197). By World War 
I, however, the German army was inoculating its millions of soldiers.

Through the nineteenth century, therapy for cholera victims had followed a path 
memorably called by the historian Norman Howard-Jones “a form of benevolent 
homicide” (Howard-Jones 1972, 373). The conviction that cholera should be com-
bated by massive purgings of the fluids of the body, using such substances as calo-
mel, lingered through the century; such treatment simply magnified the drastic 
dehydration of the system caused by the cholera infection. The countering approach, 
injecting infusions of liquid, had also been tried by an experimental minority. Then 
between 1906 and 1909, the British physician Leonard Rogers, working in Cal-
cutta, perfected techniques of rehydration that when applied reduced cholera mor-
tality dramatically. Through the nineteenth-century pandemics, roughly half of 
those who became ill with cholera died, usually very quickly and in great agony. 
Rogers’s techniques reduced that mortality rate from 50% to less than 20%.

UNRESOLVED HISTORICAL ISSUES

The sixth cholera pandemic illustrated two general, and different, approaches 
to the control of such an epidemic: the broad-scale environmental and the bacte-
riological. The first relied on a variety of sanitation and disinfection measures, 
together with heavy control of population movement; the second on laboratory 
testing of samples and then action as needed, on a much narrower front, to isolate 
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those with the disease. Tension remained between those responses throughout the 
sixth pandemic.

The success of the bacteriological approach depended (as it still does) on a variety of 
preconditions, many of which were only partially fulfilled in the early twentieth cen-
tury. Among those are adequate and accurate laboratory testing facilities and trained 
personnel, a society with the wealth to sustain such facilities, and a level of acceptance 
by the population that will assure cooperation—that is, the “medicalization” of the 
population. In many twentieth-century (and early twenty-first century) societies, those 
conditions remain unfulfilled, and so cholera has revived in the years since 1961.

During the sixth pandemic, the Haffkine vaccine and the methods of rehydra-
tion had only begun to win acceptance; between them they would later dramatic-
ally reduce both the incidence of cholera and its mortality.
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Sleeping Sickness in East Central Africa, 
1900–1905

WHEN AND WHERE

Sleeping sickness, also called African trypanosomiasis, has been a serious 
endemic disease in areas of west and central Africa for many centuries. In the 
years between 1900 and 1905, an explosive epidemic of sleeping sickness ravaged 
portions of east central Africa, especially along the shores of Lake Victoria, in 
territories that then belonged to the British and German Empires and the so-called 
Congo Free State (actually under the personal rule of Leopold II of Belgium). The 
epidemic was first noticed in February 1901 in the town of Kampala (the capital of 
modern Uganda), although it had certainly begun earlier. It centered in the terri-
tory called Busoga, along the northeastern shore of Lake Victoria; it spread from 
there to other points along the shore of the lake, and down the valley of the Albert 
Nile that flows out of Lake Victoria.

The total death toll cannot now be known, but mortality was very heavy. One 
well-informed contemporary estimated that in the Busoga region 200,000  
people—two-thirds of the total population—had succumbed to sleeping sickness 
by 1905. A telling example of the epidemic’s mortality: before the disease set in, a 
local chief had under his command 17,000 soldiers; by 1920 his territory included 
only 120 taxpayers. And in the years immediately following the Lake Victoria 
epidemic, sleeping sickness claimed huge death tolls in adjacent parts of Africa. 
Perhaps 500,000 people died in the upper reaches of the Congo River basin, for 
example.

SIGNIFICANCE

The magnitude of this epidemic, and the high rate of mortality among those 
stricken, make it one of the great epidemics of African history. The sleeping 
sickness epidemic of the early twentieth century also claims significance as a 
turning point both in the development of tropical medicine, and in the complex 
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interactions of Western imperial rule and African health. The epidemic stimu-
lated the rapid discovery of the causative organism of sleeping sickness and the 
route of transmission to humans, and those discoveries represented some of the 
great triumphs of modern biomedicine. But that new understanding of the dis-
ease led to overly simple attempts to eradicate it by the colonial authorities, 
attempts that overlooked the ways in which colonial rule had disrupted African 
ecologies and thus contributed to the epidemic and to the persistence of sleeping 
sickness in many parts of Africa.

BACKGROUND

Sleeping sickness, or African trypanosomiasis, results from the body becoming 
infected by a parasitic microorganism, one of several members of the family of 
such organisms called Trypanosoma. Different trypanosomes are found in a num-
ber of animal species, including cattle, some antelopes and monkeys, and humans. 
They are carried from the bloodstream of one animal to another by the bites of the 
tsetse fly, an insect common in particular areas of Africa, especially in zones 
where open grassy plains (savannas) meet woodlands. Those areas, especially in 
western Africa, had long been the centers of endemic sleeping sickness, the symp-
toms of which had been known to Europeans from their first contacts with west-
ern African people. Europeans gave the disease a variety of names, including 
African lethargy and sleepy distemper. (A related trypanosome also carried a dis-
ease that affected domestic cattle, called nagana, or livestock trypanosomiasis.)

Many of the peoples of western Africa had long experience with trypanosomia-
sis, in both its human and cattle manifestations. They had evolved methods of 
avoiding tsetse flies (if only because both humans and cattle suffered from the 
pain of their bites) and so kept the disease at bay. They moved cattle at night, when 
the flies were inactive. They isolated people infected by the disease. They created 
areas of cultivation in which the forest cover of the flies was removed, while other 
areas were left wooded and set aside for wild animals; the flies feasted on the wild 
animals and did not enter the cultivated zones.

The movements of large groups of people always meant the possibility of trans-
ferring the disease to new areas previously uninfected, and in the nineteenth cen-
tury a number of such movements occurred in Africa, for a variety of reasons. 
Shifting military and political power accounted for some migrations, as (for 
example) when the Turko-Egyptian control of Sudan was challenged by the forces 
of the Sudanese leader Muhammed Ahmed (called “The Mahdi”) and his follow-
ers in the 1880s and 1890s. International trade increasingly drew interior African 
kingdoms into its orbit; apart from the continuing traffic in slaves, the demand for 
such commodities as palm oil (from west Africa) and ivory meant in turn a sizable 
number of people were conscripted as porters carrying those goods moved through 
and out of Africa. Then in the years after about 1880, European states rapidly laid 
formal claim to the map of Africa, bringing it under direct imperial rule. A more 
systematic exploitation of African resources followed. King Leopold II of Bel-
gium pursued a particularly single-minded course in the Congo Free State, 
demanding labor services from the population for the extraction of ivory and 
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rubber. The British and German rulers of the lands around Lake Victoria began 
extending plantation agriculture to produce coffee and cotton, especially after a 
railroad (1901) connected the lake’s shores with Mombasa, on the Indian Ocean.

By about 1900, therefore, major disturbances were occurring in the pattern of 
settlement in Africa. A high demand for wage labor put people on the move, to 
work on plantations run by European settlers, on railroad and road construction, 
in mines, and as porters. Planters cleared lands for cultivation. The territories of 
Africa claimed by European empires often had little relation to historical ethnic 
regions, or even to natural geographical boundaries; people were therefore sun-
dered from those ethnically closest to them, and thrown together with strangers. 
All this meant major disruption of the total ecology of the continent.

And in 1889 a devastating epidemic of the cattle disease rinderpest began, which 
in about 10 years may have killed an astonishing 95% of Africa’s cattle. The death 
of cattle meant that many pasture lands quickly reverted to bush in which tsetse 
flies spread, greatly increasing the chances of trypanosome infections for people.

HOW IT WAS UNDERSTOOD AT THE TIME

The symptoms of sleeping sickness had long been familiar, although one ver-
sion of the disease, more chronic than acute, went through a series of stages. A 
period of headaches, fever, and nausea might later be succeeded by neurological 

A man in the last stages of sleeping sickness, Buruma Island, Uganda, 1902. He was 
carried out of his hut, photographed, and carried back in again, during which time he 
merely opened his eyes before relapsing into deep sleep. (Wellcome Library)
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symptoms, including the sleepiness that gave the disease its name. When the dis-
ease reached those later stages mortality rates were very high.

When two British doctors, the brothers Albert and J. H. Cook, encountered the 
cases in February 1901 that would be seen as the opening of the epidemic, the field 
of tropical medicine was a new and exciting one, especially because of its applica-
tion of the germ theory and its recent discovery of the role of insects in the trans-
mission of malaria and yellow fever. Patrick Manson, one of the pioneers of 
tropical medicine, had suggested that sleeping sickness was a filariasis disease, 
caused by a microscopic worm. Could an insect vector be found for sleeping sick-
ness as well?

The news that sleeping sickness had apparently begun along the shores of Lake 
Victoria alarmed both the British government and Belgium’s King Leopold. The 
British Foreign Office commissioned a team from the recently organized London 
School of Tropical Medicine to investigate, and in 1902 this group announced that 
trypanosomes had been found in Busoga cases. Another British commission, led 
by David Bruce (who had earlier discovered the parasite responsible for nagana, 
the sleeping sickness that affected cattle) arrived in 1903, and by August of that 
year Bruce had convincingly shown that a certain parasite (Trypanosoma brucei, 
later shown to have two different variants, T. b. rhodesiense and T. b. gambiense) 
caused sleeping sickness, and that tsetse flies carried the parasite to humans.

At least on one level the cause of sleeping sickness had been unraveled, in what 
would be hailed as another of the great triumphs of tropical biomedicine. On its 
basis, European colonial powers undertook a number of responses to sleeping 
sickness. Later scholars have realized that those responses were flawed (see the 
“Responses” and “Unresolved Historical Issues” sections).

Some questions remained in contemporary understanding of sleeping sickness. 
One of the other European investigators who came to the shores of Lake Victoria 
in the wake of the epidemic was Robert Koch, the famous German microbiologist. 
In 1906 he found a number of boatmen plying the lake who were both apparently 
healthy and infected with the sleeping sickness–inducing trypanosomes. A few 
years later British investigators confirmed Koch’s findings. The existence of 
healthy carriers posed a problem for the accepted belief that infection by the try-
panosome caused sleeping sickness.

RESPONSES

Convinced that (1) the epidemic of sleeping sickness was a recent importation 
to eastern Africa and (2) trypanosomes carried by tsetse flies caused it, the colo-
nial powers proposed two different solutions. British authorities argued that the 
epidemic had been spread to the shores of Lake Victoria by people on the move: 
perhaps the Sudanese soldiers involved in murky lakeside struggles between Brit-
ish and German agents in the early 1890s; perhaps Africans moving more freely 
as a consequence of European pacification of African territory. The answer to 
sleeping sickness was, therefore, the control of population movements and the iso-
lation of people from tsetse-infected regions. Sir Hesketh Bell, the British Com-
missioner in Uganda, ordered a massive evacuation of people from the shores of 
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Lake Victoria in 1906–1907 in an attempt to break the links between people and 
tsetse flies. The British continued to follow that approach in subsequent decades. 
And as British researchers had dominated the first phases of emergent tropical 
medicine, their ideas had carried weight with their international colleagues.

The other approach—an attempt to eradicate the trypanosome itself—was 
more favored in French, and to a certain extent, Belgian territories. Koch had 
urged the adoption of a specific medicine, atoxyl, which he thought a valuable 
cure for those infected by trypanosomes. In French and Belgian colonies, there-
fore, sleeping sickness was treated as a medical problem, with a medical solution. 
(Atoxyl, and some other antitrypanosome drugs developed in subsequent decades, 
had a beneficial effect in some cases and could lead to fatal side effects in 
others.)

Both the British and the Franco-Belgian approaches meant very significant 
imperial interference in the lives of Africans. In one case, people might be sweep-
ingly moved from their homes and resettled on new lands; in the other, the colo-
nial government created a substantial public health bureaucracy to test the 
population’s blood and administer injections. That bureaucracy became a symbol 
both of an empire’s paternal medical care of its people, and of its interfering power 
over their lives. Among both European colonizers and Africans such policies 
sparked debate about the desirability or necessity of forcible or even punitive 
detention, debates that might spill over into passive or even active resistance. And 
to a large extent the policies depended on metropolitan “experts” without regard 
to the opinions of local colonial medical practitioners, let alone the opinions of 
Africans themselves.

UNRESOLVED HISTORICAL ISSUES

Historical views of the causes of this epidemic have changed considerably since 
the 1960s. Up to that point, the explanation that colonial officials had accepted on 
the heels of the epidemic held the field. According to that view, African trypano-
somiasis, long an endemic disease in western Africa, spread relatively suddenly to 
east central Africa at the end of the nineteenth century, triggering an unexpect-
edly serious epidemic. The movement of native Africans, perhaps in the wake of 
wars, perhaps in response to new employment opportunities in mines and planta-
tions, and in any case eased by the better order and governance brought by Euro-
pean rule, carried the disease into new territory. Once the disease arrived in 
eastern and central Africa, European colonial powers, acting on newly gained 
scientific understanding, undertook measures to control its spread and eradicate it.

Since the 1960s, a different interpretation has entered the historical picture. It 
grants at least partial truth to the old view, but insists on the importance of a 
broader disease ecology. The presence of healthy carriers in eastern Africa at the 
time of the epidemic suggests that sleeping sickness may have been long endemic 
there as well, and if so that the importation theory may be wrong. While the 
movement of Africans undoubtedly played a role in the spread of the epidemic, 
equally important may have been the changes wrought in the environment by the 
new pressures of plantation agriculture and other Western-backed economic 
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initiatives, changes that altered the long balance between humans and tsetse flies 
that African peoples had evolved. In some more indirect way, therefore, the intru-
sion of Western imperial power into Africa had a disastrous effect on the relations 
of people and diseases. And why do some people infected by trypanosomes 
develop sleeping sickness while others do not? Do levels of nutritional health or 
stress matter? If so, many of the labor practices engaged in by colonial entrepre-
neurs certainly worsened the standards of living of laborers, and perhaps there-
fore made them more susceptible to diseases.

What is at stake, therefore, in these two different explanations of the 1901–1905 
sleeping sickness epidemic is two different views of the nature and effects of 
Western imperial power, one positive, the other negative.
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Typhoid Mary’s “Epidemics,” 1906–1915

WHEN AND WHERE

In the summer of 1906, six cases of typhoid fever occurred in the same house-
hold in Oyster Bay, New York. In 1907 these cases were linked to one person, 
Mary Mallon, a cook who had worked in the household. When Mallon’s presence 
was traced to 22 (perhaps 26) other typhoid fever cases in seven different house-
holds, she was confined to an island isolation hospital in New York by public 
health authorities in March 1907.

Her detention became an important legal issue (as discussed later); she appealed, 
protesting innocence of wrongdoing, and in February 1910 she was released. The 
terms of her release included her promise to stop working as a cook. Nevertheless, 
she eventually began such work again. After 25 typhoid fever cases occurred in a 
maternity hospital where she was employed, she was again confined to the island 
isolation facility in March 1915 and remained there until her death in 1938.

The epidemics directly and clearly associated with Mary Mallon, therefore, 
amounted to perhaps about 50 cases of typhoid fever, three of which proved fatal.

SIGNIFICANCE

“Typhoid Mary,” according to The New Shorter Oxford English Dictionary, has 
become a phrase meaning “a person who transmits a disease widely without show-
ing its symptoms,” and (figuratively) “a transmitter of undesirable opinions, senti-
ments, etc.” Its usage comes from the popular furor around the case of Mary 
Mallon. The epidemics (if indeed the word can be applied at all) for which she was 
responsible were, as the prior paragraphs show, minor. Their significance stems 
not from their slight morbidity and mortality, but first from the symbolic associa-
tions that made Mary Mallon (renamed Typhoid Mary) part of American popular 
culture. Since she first came to public attention, many different understandings 
have been projected on her, her name, and the supposed results of her life for  
her society. Those understandings have illustrated the continuing importance of 



262 Epidemics and Pandemics

gender, ethnicity, and class in American history, for those categories help explain 
why this one person was singled out when others might have been. (See the “How 
It Was Understood at the Time” and “Unresolved Historical Issues” sections)

On another level, Mary Mallon was the first “identified, charted, and reported” 
(Leavitt 1996, 14) healthy typhoid fever carrier in North America. As such her 
case had some significance in the history of the medical understanding of disease. 
More important, her case raised significant questions about the relations between 
scientific evidence, public health, state power, and the rights of individuals in a 
free society, questions that remain unsettling. What legal power should be granted 
to bacteriology (or other scientific, analytic approaches) to explain and identify 
disease? How far does the authority of the state, acting in the name of public 
health, extend in the regulation of the lives of individuals and the limitation of 
their freedoms?

BACKGROUND

Typhoid fever was a serious disease in the urban communities of the nineteenth-
century Western world. Since the 1840s, some students of the disease, notably the 
Englishman William Budd, had argued that it passed to people through water sup-
plies. While no consensus agreed about that, such arguments supported the more 
general nineteenth-century campaign (especially strong in Great Britain) to expel 
filth from the environment. This gospel of sanitation was applied to the provision 
of clean water supplies and the separation of water from sewage, and such cam-
paigns began to reduce typhoid rates in some cities by the 1870s.

Then in the years after 1880 the causative organism of typhoid fever, Salmo-
nella typhi, was identified, and that organism began to be traced from excretions 
of typhoid sufferers into water supplies. From that point onward, the story of 
typhoid fever seemed one of the early triumphs of the germ theory and of the new 
science of bacteriology, although its ravages had already begun to decline because 
of sanitation improvements undertaken not in response to germs but to more gen-
eral filth.

The enthusiasm for the germ theory that grew through the period from 1880 to 
1900 (and thereafter) had two effects important for Mary Mallon’s case. If dis-
eases were produced by specific microorganisms (germs), attention shifted to the 
individuals who carried or were infected by them, and away from the more gen-
eral filth of an environment for which society as a whole might be responsible. 
And if disease was defined as infection by a microorganism, then bacteriology, 
laboratory testing, would determine who was diseased.

Despite the new understanding of typhoid fever (and the rigorous policing of 
water supplies), local outbreaks of typhoid fever continued, and that fact encour-
aged speculation about the existence of healthy carriers, people whose digestive 
systems carried (and emitted) Salmonella typhi without themselves manifesting 
any signs of the disease. The possibility of a healthy or asymptomatic carrier of a 
disease had been raised in the 1880s, first about diphtheria. Robert Koch, the Ger-
man pioneer of bacteriology, had extended the healthy carrier idea first to cholera 
(in the early 1890s) and then to typhoid fever, between 1900 and 1902. Several 
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such typhoid carriers had been identified in Europe between those dates and Mal-
lon’s case in 1907; George Soper, the American epidemiological investigator who 
discovered Mary Mallon, was familiar with the European accounts.

HOW IT WAS UNDERSTOOD AT THE TIME

By 1907 general agreement existed that typhoid fever resulted from an infec-
tion of the digestive system by Salmonella typhi. To prevent its spread, water 
supplies (the most common route of transmission of the germ) should be puri-
fied, and typhoid sufferers should be isolated so that food consumed by others 
would not be infected by their presence. What should be done about the asymp-
tomatic carrier was not at all clear, however, as the case of Mary Mallon would 
illustrate.

RESPONSES

As the brief narrative earlier (“When and Where”) shows, the response to 
“Typhoid Mary’s Epidemics” involved a thorough reliance on laboratory testing 

Mary Mallon, in the dark dress and looking at the camera, during one of her confine-
ments in an isolation hospital. (Science History Images/Alamy Stock Photo)
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and bacteriological evidence to identify the cause of the outbreaks of the dis-
ease, and then on the coercive power of the state to compel the isolation of that 
cause.

After the Oyster Bay outbreak in 1906 (6 cases in a household of 11), the owner 
of the property commissioned an investigation by George Soper, an engineer who 
had researched other typhoid epidemics from the standpoints of sanitation and epi-
demiology. Soper decided that the household’s cook (at the time of the outbreak), 
Mary Mallon, might be a healthy carrier, although such a phenomenon had been 
little documented (and only in Europe). When Soper traced her previous employ-
ments, he discovered that typhoid fever cases had followed her from job to job.

Soper found Mallon in New York City, told her his beliefs, and tried to con-
vince her that she was a danger to others. Mallon—understandably—denied that 
she was ill and refused to cooperate. Ultimately, Soper convinced the New York 
City Department of Health that Mallon should be taken (forcibly if necessary, 
which it proved to be) to a hospital where samples of her blood and excreta could 
be taken and examined. When those samples showed that Mallon harbored Salmo-
nella typhi, she was ordered confined in a cottage on a New York island used as an 
isolation hospital.

In 1910 Mallon, who had continuously protested her confinement and gained 
the support of some lawyers, was released. But a further outbreak of typhoid in a 
hospital where she worked led to her re-isolation in 1915.

UNRESOLVED HISTORICAL ISSUES

Mary Mallon’s case focused attention on some issues that the new science of 
bacteriology had brought forward. Some of those issues were not satisfactorily or 
clearly resolved at the time, and some remain contentious to this day.

The healthy carrier, a new concept, posed some of those issues. How were such 
people to be discovered in the first place? Should investigators trace all the con-
tacts of typhoid victims? Concentrate on epidemic locales and trace those in con-
tact with those places? Subject all food handlers to bacteriological examination? 
Each of those approaches would affront the privacy of individuals, and some of 
them would require considerable public expense.

Once a healthy carrier was found, what action should the state take? Could pub-
lic health rely on the findings of microbiology? What if some bacteriologists dis-
agreed about a particular case? Mallon’s body carried Salmonella typhi only 
intermittently, and so judging her dangerous to the public depended on when the 
test was made; her appeals against confinement included testimony from some 
scientists who argued that she wasn’t infected.

The germ theory created a new definition of sickness, one in which disease was 
now identified by the presence of a microorganism in the body. The arbiters of 
disease were thus microbiologists working in a laboratory. Many physicians, who 
had previously possessed the power to identify disease by an examination of clini-
cal symptoms of a patient, resisted this intrusion. Just when was a person sick? 
Mary Mallon claimed that she was perfectly healthy, and clinical examinations 
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agreed. What then constituted typhoid fever: infection by a microorganism or 
clinical symptoms?

Mallon’s case did not set a clear precedent. Many other asymptomatic carriers 
of typhoid fever were later discovered who were not confined to isolation quarters. 
Some of them were, like Mallon, food handlers; for example, Frederick Moersch, 
a confectioner, was linked to a typhoid outbreak involving 59 people in 1915, but 
he was not isolated. By 1938, the year of Mallon’s death (in isolation), 349 asymp-
tomatic carriers of typhoid fever were registered in New York City alone, and only 
Mallon was confined.

Why then was Mallon singled out? Judith Walzer Leavitt, the historian 
whose sensitive study of the subject is the basis of this chapter, argues that a 
complex of social conceptions made Mallon suspicious. She was a single 
woman, a domestic servant, and an immigrant from Ireland. In all of those 
ways, Leavitt believes, Mallon did not meet the expectations of middle-class 
femininity and behavior. At times, she lived with a man who was not her hus-
band. According to a popular stereotype, Irish people had hot tempers. Cer-
tainly Mallon furiously resisted authority, whether of Soper or of the city health 
department; Mallon, a working-class Irishwoman, had a different (and much 
more suspicious) understanding of authority, whether political or medical. She 
persistently denied that she was sick. American public opinion in the late nine-
teenth and early twentieth centuries, already fearful of the menace that immi-
grants posed to public health, found in her life and behavior confirmation of its 
prejudices.

Why did Mallon return to cooking for a living, after her promise (on her first 
release in 1910) not to do so? Was she simply willfully ignorant, or even (as later 
historical representations of her implied) actively malicious, a cook who killed? 
Or had the authorities that imposed the prohibition on her taken away her only 
skill, leaving her with no practical way of surviving? Other, later, asymptomatic 
carriers were sometimes retrained for other careers, but no such offer was made to 
Mallon.

Historical interpretations of Typhoid Mary have evolved. For many years, 
she was seen as a person who obstructed the path of scientific medicine, and her 
detention was seen as necessary. But as faith in the powers of scientific bio-
medicine began to falter in the last quarter of the twentieth century, the unre-
solved questions about the necessity, justice, and effectiveness of Mallon’s 
isolation have revived. Those questions, about the proper relation between the 
demands of public health and the rights of the individual, and about the relation 
between scientific beliefs and legal proceedings, remain alive with continuing 
epidemics. (See, e.g., volume 2, chapter 41, on the contemporary HIV/AIDS 
pandemic.)
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Pneumonic Plague Epidemic in Manchuria, 
1910–1911

WHEN AND WHERE

What soon was diagnosed as a pneumonic plague epidemic first appeared in 
the city of Manchouli in late October 1910. That city lay on the Amur River, the 
border between Russia’s far eastern provinces and the faltering Chinese Empire, 
and was the point at which Russia’s Trans-Siberian Railway crossed the border. 
Deaths began in that city on October 28. Proceeding rapidly along railway lines, 
plague reached the Russian-dominated city of Harbin on November 8; from Har-
bin the epidemic trail followed other rail connections into the important Chinese- 
controlled city of Mukden (by January 2, 1911) and Changchun (January 3). The 
epidemic from that point followed a largely southwestern path in the direction of 
China proper. Although some cases were reported within 12 miles of Beijing by 
mid-January, by March 1911 the Manchurian epidemic had apparently ended.

Manchuria had become a zone of conflict between the ambitions of Russia and 
Japan, made even more complex by the continuing interests of other Western pow-
ers that had established extraterritorial power in nineteenth-century China. The 
railways that figured so largely in the course of the epidemic had been developed 
by either Russia, Japan, or China itself. So that—for instance—the plague’s 
onward path to the south when it reached Mukden would follow either a Japanese 
line to Darien (Dalian) or a Chinese line into China proper. Japanese measures to 
protect their vital seaport at Darien in effect diverted the epidemic on to the Chi-
nese line.

In addition to following rail lines, the epidemic was concentrated in the cities 
along those routes, although it originated outside settlements. Railways not only 
conveyed the plague but also the use of infected stationary rail cars as places in 
which people were isolated magnified the death toll, as well as concentrating it in 
the cities. The epidemic in effect followed a rolling pattern, bringing waves of first 
increasing and then decreasing mortality; Manchouli’s epidemic had largely 
abated when Harbin’s began, for example.
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Estimates of total mortality range between about 45,000 and 60,000. As in the 
history of (untreated) pneumonic plague, mortality of those infected may have 
exceeded 90%.

SIGNIFICANCE

This epidemic occurred during a time of heightened international interest in 
Manchuria, interest that had become a major power competition. A war between 
Russia and Japan had left Russia determined to hold the position in Manchuria 
that remained to it and victorious Japan ambitious for more. Both therefore will-
ingly employed their resources to respond to the threat of plague, with differing 
results as will shortly emerge. When the consequences of losing a war with Japan 
in 1894–1895 and the international response to the so-called Boxer Rebellion of 
1900–1901 left the Qing dynasty tottering, China was left open to the influence of 
modern Western medicine, especially as presented by the influential Wu Lien-Teh, 
in response to the plague epidemic. Wu’s name subsequently became renowned in 
plague literature, as well as in (incomplete) Western understandings of Chinese 
medical traditions.

BACKGROUND

As a consequence of the Boxer Rebellion, in 1901 Russia occupied much of the 
Chinese province of Manchuria. In Russian history, this occurred in a period of 
rapid industrialization, accompanied by a great extension of railways; the Trans-
Siberian Railway, begun in 1891, had received Chinese permission to run through 
northern Manchuria to Vladivostok in 1896. Harbin, along the railway line, devel-
oped as a Russian city in the years after 1897; by 1910 it had 44,000 people of 
“European” origin.

Tensions between Japan and Russia, largely over Manchuria, had resulted in a 
war between February 1904 and September 1905, in which Japan was victorious. 
A conference mediated by the U.S. president Theodore Roosevelt ended the war, 
with Japan now in control of the formerly Russian-controlled ports of Port Arthur 
and Darien, the latter the terminus of the railway running south from Mukden. 
Russia remained dominant on the line through Harbin to Vladivostok.

These Manchurian zones of rivalry reflected larger international geopolitics 
that had seen the ancient Chinese Empire conceding zones of “extraterritoriality” 
within its borders to Western powers. That process had begun in 1842 at the con-
clusion of the “Opium War,” when the victorious British imposed on China the 
Treaty of Nanking, which both ceded Hong Kong to Britain and created other 
“extraterritorial” zones in Chinese ports. Other European states—France, Ger-
many, Russia—followed, wresting similar concessions from China, as the century 
went on. This process resulted in tension within China, between a conservative 
impulse to reassert traditional Chinese traditions and a reformist zeal to adopt 
“modern” Western ways. Those modern ways included medical beliefs, which 
became crucial in responses to the plague epidemic.
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One of the exported resources of the areas of Mongolia and adjoining Manchu-
ria was the fur of the burrowing rodent called the tarbagan (or marmot), valued for 
its similarity to sable. Western demand for the fur escalated in the late nineteenth 
century, spurred by the growing commercial power of aniline dye manufacturers 
whose products could further aid the marketing of tarbagan fur as “sable.” That in 
turn led to poverty-stricken transients, enthusiastic about possible rewards, join-
ing the experienced local trappers of tarbagans in Mongolia and Manchuria. And 
those newcomers became important conduits for the plague epidemic, for the tar-
bagan population of Mongolia had been infected with Yersinia pestis that might be 
transmitted to humans by insects.

A final background circumstance: bubonic plague was almost endemic in the 
Amur Valley and neighboring areas of eastern Asia. The experienced trappers of 
tarbagans suspected those rodents as its home and acted accordingly.

HOW IT WAS UNDERSTOOD AT THE TIME

This epidemic occurred at a time when Western beliefs about plague were rap-
idly evolving. The identification of a possible causative microorganism, conveyed 
from rodents to humans by insects, had shifted the focus on responses from sani-
tation to the control of contagious infection. At the same time, thinking about 
“plague” remained largely focused (as it had for centuries) on bubonic plague, 
with little attention to its pneumonic cousin. Such beliefs therefore led to the erad-
ication of rodents and insects, and to the isolation of both those infected and those 

Removing bodies during the pneumonic plague epidemic in Manchuria, a province of 
China, c. 1910. (Library of Congress)
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thought in danger of being so. Such quarantines might be a response dictated by 
persistent beliefs in contagion, as well as by the impulse to bar rodents and insects 
from an isolation facility.

Traditional Chinese beliefs also persisted, although the epidemic occurred 
during a time when such beliefs came under increasing attack from Western 
ones. Those general strains on tradition were amplified both by the sheer magni-
tude of the epidemic, and by the specific response to it by influential Chinese 
individuals.

RESPONSES

A variety of responses occurred across the conflicted territory of Manchuria, 
reflecting the different Russian, Japanese, and residual Chinese dominance of a 
particular area.

In and around Harbin, in the Russian/European area of settlement, Russian 
military authorities, business interests, and physicians concentrated on quarantine 
and the control of population movement, isolating the infected and their contacts. 
Lacking real isolation quarters, they settled on sealed railway cars as isolation 
sites. In the persistent belief that rodents and insects were responsible, rat eradica-
tion played a role; however, the sealed cars confined the pneumonic plague vic-
tims together with their contacts, allowing the cars to become death traps. The 
official response also included actions to prevent the epidemic from proceeding 
east along the railway that led to Vladivostok, thus halting that traffic—an action 
that was in conflict with the demands of commerce, and so the prohibition could 
only be imperfectly enforced.

Harbin also included a substantial Chinese settlement in which the influence of 
the imperial Chinese state still predominated. There Wu Lien-Teh, an ethnic Chi-
nese physician educated in the West, was early convinced that pneumonic plague 
was the cause; when performing an autopsy on a plague victim he discovered 
Yersinia pestis in the lungs, leading him to argue that the attention to rats and fleas 
was misguided. He urged the wholesale cremation of the deceased, which affronted 
traditional burial customs. Wu’s Western approach pleased modernizing Chinese 
opinion (as well as Europeans and Americans on the scene), but rival Chinese 
explanations of cause contested it. Did smoking inferior grades of opium, the only 
sort which the poorer Chinese could afford, cause plague? Did paper money, 
unless it were sterilized, spread the disease?

Mukden was the most important Manchurian city of traditional imperial Chi-
nese rule, and although that remained true in 1910, Western diplomats, business-
men, and missionaries had gained influence as well. Chinese medical authorities 
responded to the appearance of plague by employing cordons of police, medics, 
and disinfection workers to impose quarantines and isolation on those thought 
dangerous. Especially suspect were transients such as those on their way home 
for the Chinese New Year, who had gathered in ramshackle inns and hostels near 
the railway station. In those sites, as well as in the poorer quarters of the city, the 
epidemic was most serious and the anti-plague workers there suffered particu-
larly high mortality. Attempting to prevent the epidemic from spreading to the 
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south—in the direction of Peking—the Chinese government closed that railway 
line (to Newchwang) that it controlled.

Japan controlled another railway leading south from Mukden, one that 
reached the vital ports of Dalian and Port Arthur that had been wrested from 
Russia in the 1904–1905 war. The Japanese response to the epidemic was effi-
cient and ruthless. The swift blocking of the railway diverted possibly plague-
infected Chinese transients from Mukden to the Newchwang route; trains on the 
Dalian route were inspected, sanitary cordons were established along the line, 
and some Chinese travelers were detained and isolated while en route. These 
measures certainly contributed to the very low plague mortality in Dalian and 
Port Arthur.

Alarmed alike by the frightening mortality and growing Russian and Japa-
nese influence in Manchuria, the diplomats of the United States, joined by their 
German, French, and British colleagues, suggested to the Chinese Viceroy in 
Mukden that he summon an international plague conference. (Such conferences 
had become a repeated response to epidemic threats to Europe, especially those 
posed by cholera, since 1849.) Fearing international interference with their 
respective positions in Manchuria, the Russian and Japanese governments only 
hesitantly participated. After a period of negotiation, the Chinese Viceroy con-
vened the conference in Mukden in April 1911. Wu Lien-Teh chaired the confer-
ence, which contained a series of scientific papers summarizing the contemporary 
understandings of plague; in attendance were 33 delegates representing 11 
countries. This meeting marked the first appearance on the international stage 
of a Chinese state in the midst of coming to terms with what was seen as 
“modernity.”

UNRESOLVED HISTORICAL ISSUES

The general issue of “what ended the plague,” discussed previously in this vol-
ume, may be raised here as well. Between the appearance of bubonic plague in 
Hong Kong in 1894 and 1911, a major shift had occurred in understanding of the 
disease, an understanding that in Manchuria was applied to pneumonic plague as 
well. Did the combination of isolation, quarantine, and rapid cremation of the dead 
suffice to stamp out the disease? Did the microorganism not survive in cold 
weather? Did the waning of the traffic accompanying the Chinese New Year play 
a role? Did the recourse to fireworks represent simply an example of ancient Chi-
nese superstition, or might it have incidentally disinfected Yersinia-laden air?

Did the epidemic contribute to the subsequent Japanese vision of their continu-
ing role in Manchuria, bringing order and health to a dangerously corrupt envi-
ronment? Did it, that is to say, form a link in a causative chain between 1911, 
1931–1932 (when Japan occupied Manchuria and converted it to the puppet state 
of Manchukuo), and 1937 (when the Sino-Japanese War began the Asian phase of 
World War II)?

How much did the epidemic contribute to the fashioning of a modern Chinese 
system of public health, and to the Chinese acceptance of the very conception of 
the reality of infectious disease?
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Cholera Epidemic in Naples, 1910–1911

WHEN AND WHERE

One of the most dramatic outbreaks of cholera in the twentieth century occurred 
in Naples, Italy, in 1910 and 1911. Cholera struck southern Italy in the summer of 
1910, and by August it reached Naples, the largest city of the region. A heavy series 
of rainstorms in the third week of September contributed to favorable conditions for 
the disease’s spread, by washing dirt (including garbage) into wells and cisterns. 
Government authorities were loath to admit cholera’s presence (see the “Signifi-
cance” and “Responses” sections); they did so on September 25 but still minimized 
the risks and then (prematurely) declared the end of the epidemic on October 30.

In fact, this 1910 epidemic had been a serious one, which may have caused 
about 700 deaths. And far from being over by October 30, a chain of cholera infec-
tion persisted in Naples through the winter of 1910–1911. Nevertheless, the gov-
ernment again proclaimed that Naples was free of cholera on February 26, 1911, 
although the number of cases accelerated in the following months. By the second 
week of May 1911, the epidemic had become grave and remained so until at least 
September. Both the municipal government of Naples and the government of Italy 
made increasingly determined (and complex) attempts to conceal the facts about 
it, attempts that were largely successful. By the end of August, the authorities 
were admitting that some cholera had been present, but they continued to down-
play its extent.

The modern historian Frank Snowden, who has uncovered the story of the epi-
demic, estimates that perhaps 2,600 people died of cholera in Naples between 
May and September 1911. The toll was proportionately highest in the poor quar-
ters of the city, areas where the poor had settled relatively recently after earlier 
epidemics had led to the clearance of older slums. Snowden also estimates the 
death toll from cholera in Italy in 1911 as at least 16,000, and perhaps higher.

SIGNIFICANCE

The Naples cholera epidemic of 1910–1911 was the last major outbreak of chol-
era in Western Europe. But its real significance derives from the remarkable 
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efforts of the Italian (and Naples) governments to deny its existence, efforts that 
were so successful that historians neglected it for much of the twentieth century, 
asserting that cholera had ceased to be a problem in Europe after the 1890s. Eco-
nomic and political pressures drove the Italian and city governments, and so the 
epidemic is a particularly vivid example of how those factors influence reactions 
to epidemic disease.

The epidemic (and its subsequent history) also illustrates the ability of modern 
government authorities to shape the understanding of an epidemic catastrophe for 
later generations.

BACKGROUND

Some understanding of the political and economic situations of Italy in general, 
and of Naples in particular, clarifies the responses of the authorities to the 1910–
1911 cholera epidemic.

The economy of Naples depended very heavily on its position as the principal 
port of embarkation for the massive emigration underway from southern Italy to 
(especially) the United States and Argentina in the early twentieth century. 
Between 1906 and 1915, perhaps 3.5 million Italians emigrated, many of them 
through the port of Naples; in 1908 alone 787,000 passengers passed through the 
port. The city derived huge economic benefits from the services and goods it pro-
vided to both the ships and the emigrants. Lodging-house keepers were a numer-
ous and influential economic interest. Any disruption of the emigrant traffic would 
work real hardship on the city; word of a cholera epidemic might lead other coun-
tries (such as the United States and Argentina) to forbid migration to their shores 
from an infected port, and thus bring the emigrant traffic to a complete halt. In 
addition, the city leaders hoped to attract outside investment both for business and 
for capital improvements; fear of cholera might frighten such investment away.

Meanwhile, in 1910 and 1911, a tense political situation existed in Italy, as 
groups on the left (socialists and radicals) confronted the governing coalitions of 
Catholic and liberal parties, hoping to seize on any evidence of incompetence or 
scandal to gain power. The dominant parties feared violent revolution; in 1900 an 
anarchist had assassinated the king. The 1910 epidemic in southern Italy, and the 
government’s initially heavy-handed response to it, had provoked serious vio-
lence, especially in Taranto between December 30 and January 10. In 1911 the 
authorities hoped to avoid an even greater uproar by suppressing the news of an 
epidemic altogether.

The Italian government also wished to present a happy and successful face to 
the world in 1911, the fiftieth anniversary of the foundation of the united Kingdom 
of Italy. The nation hoped to put itself forward as a modern, prosperous, and pro-
gressive society, which of course would include a model system of public health.

Any consideration of the background of the 1910–1911 cholera epidemic in 
Naples should also remember that the city had suffered an important cholera epi-
demic in 1884, and that major civil disturbances had resulted from the attempts to 
bring that epidemic under control. In 1910 the authorities wished to avoid a repeti-
tion of that earlier experience.
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HOW IT WAS UNDERSTOOD AT THE TIME

By 1910 most educated Italian opinion accepted the central role of germs 
(Vibrio cholerae) as the cause of cholera. They therefore (at least in principle) 
agreed with a variety of public health measures designed to prevent the passage of 
the germs from a cholera sufferer to others. As the next section suggests, however, 
much room for argument remained about the practical application of those 
measures.

RESPONSES

The official responses to the Naples cholera epidemic of 1910–1911 had two 
aspects. City and national authorities took a number of steps that might generally 
be called public health responses. But those measures were overlain by govern-
ment attempts to minimize the epidemic in the public mind and even to deny its 
existence.

When cholera reached Naples in August 1910, the Italian government was 
already taking extensive actions against the disease in other parts of central Italy, 
and those actions had stimulated widespread (and noisy) popular resistance. With 
that turmoil in mind, the Naples city government delayed admitting that cholera 
had arrived, while it quietly began its public health responses. It hired extra doc-
tors, nurses, laboratory technicians, and grave diggers; it began surveillance of 
railroad passengers arriving in Naples from infected rural areas, without impos-
ing a noticeable quarantine on such travelers, and it enlisted physicians, priests, 
teachers, landlords, and employers as informers to identify cholera victims. Once 
identified, cholera victims were quietly isolated (and their relatives might be iso-
lated as well) and their property was disinfected. The city authorities also inspected 
food markets and urged the population to beware of fresh fruits and vegetables 
(the likely bearers of the bacterium). Emigrants arriving for the ships in the harbor 
were moved directly from the railroad station to carefully segregated quarters. 
Such measures were said to be precautionary, not a response to an epidemic 
already in progress.

By October 30, 1910, the city proclaimed that the danger had passed, although 
it clearly had not. Snowden remarks that “the logic of their reasoning was that a 
little cholera was less harmful than a major depression” (Snowden 1995, 286). The 
prime minister of Italy, Luigi Luzzatti, was less sure that cholera had disappeared. 
He proposed that emigrants while in transit be housed in a government hostel on 
the outskirts of the city until their health was assured. He thus hoped both to pre-
serve the vital emigrant business and reassure the suspicious American and 
Argentine authorities that cholera would not be carried across the sea.

This central government proposal met furious resistance in Naples. Board-
inghouse owners staged a demonstration; the city government denied that the 
cholera infection was present and instead denounced talk of cholera as a plot of 
foreigners, socialists, and northern Italians to sabotage the prosperity of the 
city; the city council went so far as to call on Neapolitans to prepare for an 
armed insurrection. In the face of this reaction in February 1911, Luzzatti closed 
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the hostel and agreed that Naples was cholera-free. Shortly thereafter his gov-
ernment fell from power, to be replaced by one led by the veteran politician 
Giovanni Giolitti.

But by the second week of May, cholera had reached serious levels, and the 
epidemic raged from that time until at least September. The governments of Italy 
and the city of Naples were now in accord: the prosperity of the city and prestige 
of the country demanded that the epidemic be denied. Order in Naples must be 
maintained at all costs. Some deaths were admitted but were blamed on gastroen-
teritis. The Italian government’s Department of Public Health took charge from 
the city authorities; while some of the public health measures applied in 1910 were 
revived, an atmosphere of secrecy surrounded them. Actions that might attract 
public attention (such as soup kitchens for the poor) were avoided.

A remarkable conspiracy of silence enveloped the epidemic. Neither the Italian 
parliament nor the Naples city council discussed it. Hospital and cemetery records 
for the summer months of 1911 made no mention of causes of death, and the 
records of the hospital for infectious diseases kept (or least preserved) no patient 
records between May and November 1911. Medical journals were also silent. This 
cover-up relied on the self-interest of many Italians and on appeals to patriotism; 
but some journalists were also bribed, the police seized some pamphlets, and some 
people were threatened with prosecution if they publicized the epidemic.

International opinion posed other problems. Publicity would lead to a collapse 
of trade generally (and of the emigrant traffic especially); it might also lead to 
massive internal disorder that would discredit the country. The Italian leaders qui-
etly urged other states (particularly the United States) that only subversives and 
revolutionaries would benefit from news of a cholera epidemic. And although the 
U.S. Public Health Service had a medical officer in Naples who knew that cholera 
was present, from June 1911 through 1912, no U.S. official mentioned the Naples 
epidemic. Argentina was threatened with diplomatic and trade reprisals if it 
attempted any quarantine of Italian traffic.

By August 1911, the Italian government became more forthright, perhaps 
pushed by the inevitable news leaks and coverage of the epidemic in foreign news-
papers. (In Thomas Mann’s novella Death in Venice, the protagonist tries to learn 
the facts: “Obsessed with obtaining reliable news about the status and progress of 
the disease, he went to the city’s cafés and plowed through all the German news-
papers, which had been missing from the hotel lobby during the past few days” 
[Mann 1998, 347].) The Vatican newspaper began attacking the Italian govern-
ment’s cover-up; socialist and radical journalists did likewise. The government 
now took the position that some cholera deaths had indeed occurred, but that the 
toll was slight.

The government also established some official mortality and morbidity figures 
for the epidemic that seriously underestimated the likely actual toll. Ultimately, 
those government figures claimed that about 6,100 people had died in Italy of 
cholera in 1911; over 800 of those deaths were said to have occurred in the prov-
ince of Naples. As Snowden’s careful reconstruction shows, those figures emerged 
from a number of statistical tricks; for example, cholera deaths were only con-
firmed by bacteriological analysis, when many others certainly occurred without 
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any postmortem analysis of that kind possible. Snowden believes the true Italian 
toll in 1911 was at least 16,000, and in Naples, at least 2,600.

Apart from denying that cholera existed, medical practitioners responded to the 
disease in several ways. For many, despite their allegiance to the germ theory, 
cholera was still to be fought by a purging of the toxins of the body. The persistent 
failure of such therapies led many people to seek alternative and unorthodox 
cures, as they had done in earlier cholera pandemics.

Some physicians knew of the rehydration techniques developed in India by 
Leonard Rogers, and they pressed the Italian government to invite Rogers to Italy. 
Doing so, the government feared, would admit the seriousness of the epidemic. 
Eventually Rogers was allowed to practice his methods in Palermo, but only for 
three weeks; he was not permitted to proceed to Naples.

UNRESOLVED HISTORICAL ISSUES

The Naples cholera epidemic of 1910–1911, while it extracted fewer lives than 
the epidemic of 1884, was in many ways comparable to it in severity. Yet the reac-
tion of the Neapolitan population was strikingly different. In 1884 riots greeted 
official attempts at isolation and disinfection; in 1911 the population meekly col-
laborated in a denial that the epidemic even existed. Frank Snowden hypothesizes 
that by 1911 the people had become more “medicalized,” more willing to accept 
what public health measures the government took (however quietly the govern-
ment acted); he also suggests that the Roman Catholic Church in Italy had become 
more accepting of the dictates of public health, and less insistent that religion had 
an answer to cholera that might differ from that of science or the state. Or did the 
government’s cover-up of the epidemic work so well that the population genuinely 
did not notice the disease in their midst?

The true mortality and morbidity of the epidemic may never be precisely 
known. Snowden based his estimates on a very careful examination of different 
evidence that survives, and either directly or indirectly contradicts the official 
figures; readers interested in the evidence should consult his book (Snowden 1995, 
especially chapter 7 “Concealment and Crisis: 1911,” 297–359).

Until Snowden unearthed that evidence, the magnitude of the 1910–1911 
cholera epidemic in Naples passed largely unnoticed in historical writing. Rob-
ert Pollitzer, in his authoritative survey of cholera undertaken for the World 
Health Organization in 1959, seemed to accept the official Italian statistics and 
claimed that in 1911 “cholera became manifest in all parts of Italy, including 
Sicily, but assumed serious proportions in only a few of the numerous affected 
localities” (Pollitzer 1959, 43). Richard Evans, in an influential article published 
in 1988, asserted that the sixth pandemic “had virtually no impact on western 
Europe” and that after the Hamburg cholera epidemic of 1892 “the age of epi-
demics in western Europe was largely over” (Evans 1988, 125, 146). Those 
examples, chosen from the work of eminent scholars, simply illustrate how 
effective over time the Italian government’s concealment of the epidemic 
proved to be.
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Poliomyelitis in the United States, 1916

WHERE AND WHEN

In the summer of 1916, a major epidemic of poliomyelitis occurred in the United 
States, especially in the northeastern states. Its most dramatic appearance was in 
and around New York City, the largest city in the country and the one that domi-
nated media images. Between June and October of 1916, about 27,000 Americans 
were stricken by the disease, and of them 6,000 died. New York suffered 8,900 of 
those cases and 2,400 deaths. Most of those victims in New York City were young 
children.

SIGNIFICANCE

This epidemic’s historical significance stems more from its impression on med-
ical and popular opinions than from its demographic impact. It may be called the 
world’s first major poliomyelitis epidemic, and it came at a time when Western 
medical science had made strong, and widely accepted, claims of mastery of dis-
ease. Those claims led to responses that historian John Paul regards as the “high-
water mark in attempts at enforcement of isolation and quarantine measures” 
(Paul 1971, 148). The epidemic spread despite those efforts. Medicine’s relative 
powerlessness in the face of the 1916 epidemic was therefore particularly disturb-
ing, and the reactions (medical, political, and popular) of Americans revealed 
important social and intellectual prejudices and tensions. The 1916 epidemic initi-
ated a period of 40 years when American obsession with poliomyelitis made it the 
shock disease of the age, the one around which fear gathered and against which a 
new scale of private philanthropy was mobilized in the search for remedies or 
preventive vaccines.

BACKGROUND

Poliomyelitis—also called polio or infantile paralysis—began to appear in the 
consciousness of Europeans and North Americans in the late nineteenth century, 
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beginning with isolated outbreaks in rural towns in Norway, Sweden, France, and 
the New England states. The first city to experience an epidemic was Stockholm, 
the Swedish capital, where 44 cases were reported in 1887. In 1905, Sweden 
reported over 1,000 cases of poliomyelitis, and in 1907 New York experienced its 
first polio epidemic. Other American cities (Cincinnati in 1911 and Buffalo in 
1912) were affected as well.

Later in the twentieth century, it came to be understood that the virus respon-
sible for poliomyelitis has a very long history as a common childhood infection. In 
earlier centuries, large numbers of people were infected early in their lives, and in 
most cases those infections resulted in simple mild fevers or perhaps no symptoms 
at all. Occasionally more serious symptoms, including stiffness, muscle weak-
ness, or even paralysis that crippled limbs, resulted, but people did not associate 
those symptoms with a common childhood fever. That is, poliomyelitis was not a 
separately understood disease. Most children were infected early and harmlessly, 
and so enjoyed immunity from later attacks that might have been more serious. Its 
epidemic appearance in the late nineteenth century, we now believe, was an unin-
tended byproduct of improved sanitation in “advanced” countries of North Amer-
ica and Europe, where children were raised in relatively germ-free surroundings 
and thus only contracted the poliomyelitis virus after infancy, when they might 
have been more susceptible to serious symptoms.

HOW IT WAS UNDERSTOOD AT THE TIME

The disease manifested itself most dramatically when its initial fever was 
joined by stiff neck and back muscles and then a spreading paralysis that might 
lead to permanent crippling or, in the worst case, interference with the muscular 
ability to breathe and hence death by asphyxiation. In 1916 several aspects of its 
cause and course were being debated. It had been associated with germs, and 
those germs had supposedly been transmitted from one laboratory animal to 
another. No one had as yet seen the germs, since they were too small for the micro-
scopes then used; they were therefore examples of what was called a filterable 
virus that could pass through the filters designed to stop bacteria. Whether polio 
was contagious, and if so what the mode of contagion was, remained uncertain.

These epidemics occurred at a time when several different explanations of the 
cause of disease had gained scientific popularity. One was the belief that diseases 
flourished in dirty environments, and so the solution to disease was to be found in 
a broad effort to clean up environments. From the mid-nineteenth century, these 
attempts came especially to focus on providing clean water supplies and removing 
sewage. In some ways competing with that broad environmentalism was the more 
recent conviction that microorganisms—germs—caused disease. The believers in 
the germ theory had less interest in a general clean-up and more in identifying the 
microorganism that caused a disease and in isolating those individuals who were 
infected with those germs. In fact, both popular and more professional medical 
opinions often acted on some combination of these beliefs, both of which repre-
sented different strands of modern science at the time.
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The approaches taken to poliomyelitis in 1916 illustrate the ways in which those 
beliefs were entangled. The equation of dirt with danger was, especially in the 
United States, connected with social and political attitudes toward different ethnic 
and racial groups. In the cities of the northeastern United States that meant the 
very large communities of recent immigrants from southern and eastern Europe: 
Italians, Slavs, and Eastern European Jews, among others. Americans from earlier 
migrations feared these newcomers in a variety of ways, and in 1916 those fears 
focused on the supposed relation between the immigrants, their dirt, and the 
poliomyelitis epidemic. Did the germ of polio flourish in the congested quarters of 
Manhattan’s Lower East Side? That’s what many influential New Yorkers believed.

But the disease was as likely to be found in more prosperous districts, and 
dirty-immigrant theorists had to find ways in which the germ was conveyed out of 
its slummy home. Did servants and tradespeople carry it with them by day when 
they came to work with their betters? Possibly. But another then-exciting idea 
about the transmission of disease offered a way to combine the germ and filth 
theories. In the last decade of the nineteenth century and the first decade of the 
twentieth, the links between diseases and their transmission by insects had been 
convincingly shown, first for malaria and yellow fever (transmitted by mosqui-
toes), more recently for plague (transmitted by fleas). In the enthusiasm for discov-
ering insect transmitters, the housefly became a favorite suspect for such different 
diseases as diphtheria and typhoid fever, and now for poliomyelitis. The housefly 
was present everywhere, clustering on foods and especially on the 2.5 million 
pounds of horse dung that landed on the streets of New York every day (Flink 
1978, 34). The housefly, it was believed, carried the germs of polio from the filth 
of the immigrant quarters to the leafy suburbs.

RESPONSES

In 1916 American city governments and their public health officials reacted to 
the epidemic in ways that reflected their beliefs in dirt and germs as a cause, and 
the housefly as an agent of transmission. The germ theory supported fears of 
contagion, and so one important response was to isolate the sick from the healthy. 
Many healthy New Yorkers (as well as Philadelphians and other American city 
dwellers) left the city in the summer of 1916, seeking the healthier air of the sea-
shore or the Adirondack, Catskill, or Pocono Mountains. Fearing that poorer 
immigrants might infect them there, the wealthy sponsors of charities that funded 
fresh-air vacations for the poor stopped such events in the summer of the epi-
demic. Children were urged to avoid crowded places, especially beaches  
and pools, and that particular fear conditioned American family behavior until 
the 1950s. The states that surrounded New York—New Jersey, Connecticut, 
Pennsylvania—began inspecting New Yorkers who crossed their borders, deny-
ing admission to those who seemed ill. In response, New York (and other cities) 
began issuing health passes certifying the bearer’s good health.

Public health authorities quarantined individual dwellings, placing frightening 
placards outside the homes of sick people. They also attempted to isolate all the 
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sick within special wards of hospitals. In New York, if a home could provide a 
separate toilet, a separate eating place, and a private nurse for the sick member of 
the family, the sufferer could remain at home; otherwise, the authorities insisted 
on the patient’s removal to an isolation hospital. Only the well-to-do could meet 
those conditions; the poor immigrant families could not. The fear of immigrant 
quarters also showed itself in attempts to regulate or prevent ethnic feast days and 
festivals, which would be accompanied by contagious crowds. Such measures 
generated considerable resentment and resistance from within the immigrant 
communities, meaning that their application was never complete or effective. The 
general concern with the dangers of crowd contagion also led to a two-week delay 
in the opening of New York schools in September.

Fears of germs coexisted with fears of dirt, and so authorities flushed streets, 
arrested those who broke sanitary regulations, and encouraged the private use of 
disinfectants and soaps. Such measures were especially directed, again, at the 
immigrant quarters of cities, where particular efforts at sanitary education were 
pursued: clean hands, clean toilet habits, cover open foods, and avoid such likely 
contagious behavior as kissing. Screens and fly swatters were insisted upon.

The epidemic in New York City peaked in August; between the middle of that 
month and its end, the number of cases fell from over 1,200 to 500, and by the end 
of October, the number had dropped to less than 50. Many unresolved questions 
remained about the disease, and those difficulties meant that it was hard to see the 
waning of the epidemic as a triumph of scientific medicine. The pattern of the 
epidemic’s spread remained unexplained, despite the ease with which it was 
blamed on the housefly. Likewise in doubt was the path of infection within the 
body. Physicians (and the public) remained uncertain about how to diagnose the 
disease and even more uncertain about an appropriate therapy for it.

UNRESOLVED HISTORICAL ISSUES

The disease’s spread in 1916 certainly contradicted any belief that it affected 
only the dirty immigrant populations. Its victims included the daughter-in-law of 
the eminent American Ambassador to France, Walter Hines Page. Meanwhile 
African Americans, perhaps the lowest group on the U.S. socioeconomic pole, 
were little affected by polio, and Manhattan, the most crowded place, had a lower 
infection (and mortality) rate than some rural (and presumably more salubrious) 
settlements.

Did the germ reach the body through the nasal passages, as the leading 
American expert, Simon Flexner, argued? Or was its path through the diges-
tive tract? Was poliomyelitis primarily a disease of the nervous system, or 
were the nerves only affected in some cases? How was the disease defined and 
diagnosed? Was it defined from its symptoms, so that polio meant stiff neck 
and back muscles and the onset of paralysis? Or from an examination by a 
pathologist of damage to organs? Or from the presence in the body of the 
germs, even if no symptoms manifested themselves? This epidemic occurred 
at a time when considerable tension could exist between private physicians, 
who upheld the virtues of clinical diagnoses of individual patients whose 
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peculiarities they knew well, and laboratory scientists, who relied on imper-
sonal blood testing or pathology reports. Those professional rivalries contrib-
uted to the diagnostic uncertainty.

Perhaps most important to the public was the general ineffectiveness of the 
therapies offered for poliomyelitis. Some of those therapies represented older 
medical traditions, while others reflected fashionably modern ideas. If polio was a 
disease that entered the body through the digestive tract and affected all the body’s 
systems, could its germs be drained out by bleeding? Could the irritation of the 
affected muscles be countered by another irritant, such as a hot plaster on the 
skin? If germs caused the disease, could some magic bullet be found that would 
kill the germs, in the way that the recently developed arsphenamine attacked the 
microorganisms that caused syphilis? How could the symptoms—fever, aches, 
paralysis—best be relieved? Especially appealing was the promise of an anti-polio 
serum, along the lines of the serum recently employed against another serious 
childhood scourge, diphtheria. In 1916 several researchers experimented with 
such sera in the struggle with poliomyelitis. None of these therapies proved very 
effective.

AFTERMATH

The 1916 epidemic began a period of over 40 years when poliomyelitis was 
never far from the center of American concerns about disease. In the subsequent 
decades, the association of immigrant filth with polio lost strength, especially 
after the eminent political leader Franklin D. Roosevelt fell ill with the disease in 
1921, a case that clearly showed that the disease did not respect rank and wealth. 
But the fears of contagion, if anything, increased, especially the fears of places 
such as public beaches and pools where crowds of children gathered. By the 1930s, 
a major fund-raising organization had developed, and the activities of that National 
Foundation for Infantile Paralysis, the first great twentieth-century philanthropy 
that targeted a specific disease, raised new questions about the relation between 
publicity, fund-raising, the popular conceptions of a disease, and scientific 
research.
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Influenza Pandemic, 1918–1919

WHEN AND WHERE

The most widespread disease event in human history, an influenza pandemic, 
occurred between the spring of 1918 and the early months of 1919. It is now 
thought that at least 50 million people died in this pandemic, perhaps 18 or 20 mil-
lion in India alone; the death toll in the United States may have been 675,000 (or 
550,000 more than normal for the period). And staggering as those numbers were, 
the number of the sick was far higher. As many as 25 or 30 million Americans—
over 25% of the population—suffered from influenza in those months, and 
although only the roughest estimates are possible, that proportion may have been 
true of nearly all the inhabited areas of the earth. When historical evidence is 
more complete, the modern estimate of 50 million deaths may prove a serious 
understatement; the toll might have reached as high as 100 million.

This pandemic swept through the world in three waves, of which the second 
was much the most serious. The first, beginning in March 1918, has most often 
been traced to Kansas, in the central United States; by April it had turned up in 
western Europe (where its appearance may have followed the arrival of American 
troops joining the war) and China as well, and then rapidly to India in May, north-
ern Europe, Australia, and Southeast Asia in June. (The appearance of influenza 
in Spain in that spring may explain why the pandemic sometimes was called 
Spanish influenza, although no clear evidence exists that the pandemic began 
there; word of the disease there spread because Spain, not involved in the then-
raging World War I, did not feel compelled to hide influenza’s ravages from ene-
mies.) Although this first wave was overshadowed by the next, it may have arrived 
at a crucial point in the military history of the war. In the spring of 1918, the Ger-
man military leaders, hoping to seize a favorable moment between the collapse of 
their Russian enemies to the east and the buildup of American forces in the west, 
began a major offensive on the western front. The Germans were unable to achieve 
the breakthrough they desired, however, in part because “in June influenza laid 
low nearly half a million German soldiers whose resistance, depressed by poor 
diet, was far lower than that of the well-fed Allied troops in the trenches opposite” 
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(Keegan 2000, 408). By July 1918, this German offensive was over, while the first 
wave of influenza abated.

In August 1918, a new wave began as influenza reappeared in France, and then 
rapidly moved by sea across the Atlantic (striking first Boston in the United States) 
and down the west coast of Africa (where Freetown, in Sierra Leone, was first hit). 
In September, the disease spread across the United States from east to west and 
began fanning out across Europe and west Africa. By October, most of Europe 
had been affected, as had most of south and Southeast Asia; in November, influ-
enza reached such far corners as the interior of Siberia and the islands of the 
Pacific. By January 1919, when Australia was reinfected in this second wave, very 
few inhabited places on earth remained untouched: isolated northern portions of 
Iceland and the islands of American Samoa.

Influenza shares many of the symptoms of the common cold: a cough, head-
ache, fever, congested nose, general aches. The 1918 pandemic caused all those 
things, but it very often also resulted in lung complications and some form of 
pneumonia, and those problems contributed to the higher number of serious or 
fatal cases. The onset of the disease was very rapid, both for individuals and for 
entire communities; an epidemic wave in a given city might last three or four 
weeks, while most individuals recovered within a few days—unless pneumonic 
complications set in.

In the United States, the second wave moved generally westward from its origi-
nal foothold in New England. Thus, the peak period of mortality in Boston was 
the first week of October 1918; in Philadelphia, Baltimore, and Washington, the 
third week; in New York and Chicago, the fourth week; in St. Louis, San Fran-
cisco, and Los Angeles, the first week of November. The epidemic caused 33,400 
deaths in New York, 15,800 in Philadelphia, and 14,000 in Chicago. These repre-
sented mortality rates of between 5.2 (Chicago) and 9.3 (Philadelphia) per 1,000 
population. For the United States as a whole, the mortality rate was comparable to 
Chicago’s. In Europe, the second wave similarly fanned out from France, moving 
south and north into the Mediterranean lands, southern Scandinavia, and Great 
Britain in September, then eastward to Germany, eastern Europe, and Russia in 
October. In most of Europe, mortality rates were similar to those in the United 
States; in London 23,000 died, and the mortality rate in Great Britain has been 
estimated at 4.9 per 1,000 population. Some cities with environments likely to 
favor respiratory complaints experienced higher death rates: smoke-choked indus-
trial Pittsburgh in the United States, for example. Mortality rates in parts of Asia 
and Africa were much higher, as will be discussed shortly.

Although the geographical origins of the pandemic have been controversial 
(see the “Unresolved Historical Issues” section), sea transportation accounted for 
some of its spread in both its first and second waves. The first wave apparently 
landed in India from a ship docking in Bombay on May 29; the second wave was 
carried from Europe to west Africa by sea, first reaching Freetown on August 31, 
and then proceeding down the coast: Accra on September 2, Lagos on September 
14. Especially important were the shipborne cases that reached isolated Pacific 
islands: Guam on October 26, Western Samoa on November 7, Tahiti on Novem-
ber 16. In such isolated islands, influenza apparently found virgin soil conditions, 
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and a very high rate of mortality resulted. Of the 36,000 people of Western Samoa, 
8,500 died in the epidemic, or about 230 per 1,000 population; over 1,000 Tongans 
of a population of not more than 15,000 perished. Even more dramatic mortality 
rates struck isolated settlements in Alaska that depended on sea transportation to 
the outside world; the village of Wales, for example, lost 170 people out of 310.

One of the most striking features about this pandemic was its severity for young 
adults, those people most often best able to resist epidemics. Mortalities in many 
epidemics may be graphed as a U or reverse bell curve, with mortalities highest 
for the very young and the very old. The 1918 pandemic often resembled a W, with 
a frightening spike for those between the ages of 18 and 35. Reasons for that pecu-
liarity remain unsettled (see the “Unresolved Historical Issues” section).

The people of Asia and Africa were at greater risk of death in the pandemic. Its 
second wave spread across India from west to east, peaking in Bombay in Octo-
ber, in central and northern India in November, and in Bengal in December; the 
peak mortality in Assam and Burma, east of Bengal, occurred in November, illus-
trating the disease’s movement there by sea. Mortality rates for the subcontinent 
as a whole may have been as high as 60 deaths per 1,000 population, 12 times the 
European and North American figures. Within India, Hindus of low caste suffered 
much higher mortalities than those of high caste, illustrating the vulnerabilities of 
poor populations everywhere. Poor nutrition and an inability to find even basic 
nursing care weakened the poor person’s ability to resist bacterial infections that 
often accompanied influenza, while in 1918 India the failure of expected monsoon 
rains led to crop failure and yet more inadequate nutrition. Some parts of Asia and 
Africa—for example, the Belgian Congo, Ghana, and the Netherlands East 
Indies—suffered similarly catastrophic mortality rates. In India, says the histo-
rian I. D. Mills, “rivers became clogged with corpses because firewood available 
was insufficient for the cremation of Hindus” (Mills 1986, 35–36).

The third wave of the great pandemic was a relatively minor echo of the second. 
In the United States, influenza deaths, on the decline in many places from late 
November through December, rose again in late January and February, but in no 
cases did they reach the levels of the fall of 1918. Influenza also reached Australia 
again in January; an Australian quarantine kept the second wave away.

SIGNIFICANCE

In sheer magnitude, the influenza pandemic of 1918–1919 stands as one of the 
great disease events of world history. At the time, it became a frustrating rebuke 
to the new confidence of Western biomedicine, and it has been frequently cited 
since as illustrating the possibility of another great influenza pandemic. Influenza 
scares in the late twentieth and early twenty-first centuries invariably call the 
1918–1919 experience to mind.

But at the same time, much of the significance accorded to lesser epidemic 
catastrophes cannot be found here. The impact of the pandemic seemed very tran-
sient, quickly passing away. The reasons for its apparent insignificance are dis-
cussed in “Unresolved Historical Issues.”
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BACKGROUND

The 1918 influenza pandemic began during World War I, and its second wave 
roughly coincided with the war’s end: November 11, 1918. The conditions of that 
great war certainly facilitated the spread of epidemic disease in many ways. In 
Europe especially the war brought armies of unprecedented size together, making 
contagion easy. Other large masses of people were transported across the oceans 
to take part, as soldiers or as laborers, in the European fighting: Americans after 
1917 when the United States entered the war, various imperial peoples (Indians, 
Australians, Africans from British and French colonies, and others) from the war’s 
early days. Ocean transport itself, in large and crowded steamships, was an obvi-
ous opportunity for contagion. The demand of the combatants for vital raw mate-
rial resources promoted a vigorous ocean trade between Europe and the rest of the 
world. In all the belligerent states, the need to maintain patriotic zeal in a war 
marked by seemingly endless bloody stalemates led to regular rallies, speeches, 
and parades, all of which gathered still more people in contagious crowds. War 
fronts themselves became centers of other epidemic infections, notably typhus 
and tuberculosis, further weakening the affected populations. The war also had 
drained professional medical services—doctors and nurses—away from their 
ordinary tasks, leaving the civilian population more vulnerable. And by 1918 Rus-
sia’s government (including its public health infrastructure) had dissolved in revo-
lution, which would in November engulf Germany and the Austro-Hungarian 
lands as well.

More generally, conditions favoring the spread of disease across the world 
had developed by the early twentieth century. The world’s population was larger 
and more urban; the large American cities, for example, contained very crowded 
tenements in which infections easily spread. A network of economic and politi-
cal relationships, with Europe at its center, had connected all the continents; 
World War I was simply another stage in an accelerating time of materials and 
people moving to and from Europe and elsewhere. Particularly significant for 
the spread of epidemics were the steamship and the railroad. Steamships reduced 
trans-Atlantic crossings from weeks to days; railroads reduced land journeys 
from days to hours. The spread of the second wave of the 1918 pandemic illus-
trated the importance of such transportation. Influenza moved rapidly down the 
west coast of Africa by sea, while its progress into the interior of Africa was 
much slower—except in those places, such as South Africa, where rail lines led 
inland. India, carpeted with a dense network of railroads, suffered swiftly and 
catastrophically from influenza.

All these circumstances, especially those of the war, may have helped spread 
disease, or worsen its effects. But we must remember that the influenza pandemic 
struck almost everywhere, including places (Western Samoa, distant Alaska) as 
far from the zones of fighting as can be imagined.

The 1918 event was not, of course, the first influenza pandemic. Waves of influ-
enza had repeatedly swept over large areas of the world in the past. The most 
recent one had been in 1889–1890; its spread, too, had been facilitated by the mod-
ern transportation links powered by steam. Questions remain about a possible 
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connection between exposure to influenza in that pandemic and immunity from 
influenza in 1918.

HOW IT WAS UNDERSTOOD AT THE TIME

The 1918 influenza pandemic arrived at a time when the confidence of Western 
medicine in its therapeutic powers had reached new heights. The germ theory 
seemed to answer questions about the cause of disease. The principle of vaccina-
tion had been extended beyond its original application to smallpox and to other 
diseases. A specific chemical agent had been applied as a magic bullet against 
syphilis. Surely a germ of influenza could be found, a remedy could cure it, and a 
vaccine could prevent it. A candidate influenza germ had already been found, 
called Pfeiffer’s bacillus, named for the eminent German bacteriologist Richard 
Pfeiffer who announced its discovery in 1892.

Not everyone agreed that Pfeiffer’s bacillus was responsible, however, and in 
1918 the evidence remained mixed. Partisans for and against the bacillus argued 
throughout the 1918 pandemic, but most authorities did agree that some microor-
ganism, a germ or a virus, caused influenza. (In fact, Pfeiffer’s bacillus had noth-
ing to do with influenza; an influenza virus was first discovered in 1933.)

In practice, most authorities also assumed that influenza was contagious. Espe-
cially in France, physicians warned about contagious places of a localized miasma 
that should be avoided. That explanation showed that the belief in environmental 
causes still existed, even though it might also recognize a role for germs. Many 

Members of the Seattle police force wear protective face masks during the influenza 
pandemic of 1918. The wearing of face masks was controversial in many cities. 
(National Archives)
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thinkers also—not surprisingly—associated the pandemic with the war, which 
they saw as a massive disturbance of the world’s environment. Might the dreadful 
poison gas that the belligerents spewed on European battlefields or the vast explo-
sions of ceaseless artillery give rise to infectious vapors (or even germs)? In some 
way, was influenza nature’s (or God’s) angry reaction to the disturbance of the 
environment?

War propaganda also entered into the understanding of the pandemic. Was the 
enemy responsible for the disease? The widespread belief that the pandemic began 
in China (see “Unresolved Historical Issues”) may have begun with German pro-
paganda that blamed the epidemic on Chinese laborers employed by the Allied 
Powers.

RESPONSES

The influenza pandemic struck very quickly, and (especially as the seriousness 
of the second wave became apparent) governments in Europe and North America 
felt pressured to do something about it. The urgency of a total war already existed 
and magnified demands for action against the disease. The most frequent actions 
were taken against possible contagion: schools, churches, and theaters were 
ordered to close down. Some markets and taverns were also affected by govern-
ment-ordered closures. In the United States, the wearing of gauze masks that cov-
ered the mouth became a symbol of official policy, as cities demanded their people 
don such masks in public places.

Some of these measures met varying degrees of resistance from the public. In 
San Francisco wearing masks became a civic joke for some, while others pro-
tested the mask rule as an infringement of civil liberty. The California State Board 
of Health gave those protestors ammunition, claiming that the masks were inef-
fective anyway and so not necessary; the city government disagreed. When the 
Pennsylvania State Board of Health ordered taverns closed, the mayor of Pitts-
burgh denounced the idea. In London the requirement that movie theaters be regu-
larly ventilated led the theater owners to complain that the supposed immorality 
of the movies was responsible for such an unfair restriction; why, they asked, were 
not equally crowded trains ventilated as well?

Other government actions attacked supposed sources (or residences) of germs. 
Some communities organized fumigation spraying of things and places, a practice 
that had been employed against the mosquito-borne diseases yellow fever and 
malaria. Campaigns against public spitting (a serious problem in an age of chew-
ing tobacco) were reinforced; they too had already been put in place by antituber-
culosis movements, as had attempts to control dust in public.

Governments also had to deal with a rapid collapse of necessary public ser-
vices, at least in the three or four weeks when an epidemic was at its peak. Labor 
was already at a premium in those countries at war, for the military services 
demanded millions of conscripts. The epidemic therefore further seriously reduced 
the already thin number of garbage collectors, morticians, and gravediggers, at a 
time when the demands for the services of the latter two, for example, rose 
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dramatically. City governments had varying success in organizing the continu-
ance of such services.

One frequent government response to epidemics had been quarantines. Influ-
enza simply moved too rapidly and universally for them to be effective, and most 
authorities realized that. In the United States, military bases (which had been 
some of the original focal points of the epidemic) were quarantined, but they 
remained special cases. Elsewhere in the world, quarantines only enjoyed success 
where geographic isolation was easily reinforced. The first wave of influenza 
reached Australia, but not the second, apparently because the Australian govern-
ment operated an effective quarantine. The city of Fairbanks, in Alaska, kept 
influenza out; so too did the American islands of Samoa.

The vigorous (if not very effective) government responses in Europe and North 
America were not repeated elsewhere. Much of Asia and Africa was under the 
control of European imperial powers, and the colonial governments on the spot 
had seen whatever resources they had stripped away by the demands of war. Even 
if the will to take action against influenza had been there, the money usually was 
not.

Medical professionals in both Europe and North America approached the pan-
demic with confidence, but their measures were largely pointless. A variety of 
vaccines and antitoxins were prepared, some with great fanfare, but none with any 
effect. Doctors urged the liberal application of antiseptic substances to persons 
and places. Many more traditional therapies were still tried, especially the arsenic 
compounds that had been popular for ailments since the sixteenth century, and the 
quinine that worked so well against malaria. Their use reflected the conviction 
that chemical remedies could be found, a belief that had gained strength after Paul 
Ehrlich’s development of a specific chemically prepared remedy for syphilis in the 
years shortly before the war.

The best actions that the healing professions could take in 1918, however, 
related more to easing the pain of the sufferers, not curing or preventing the dis-
ease. For that reason, nurses actually played a more important role than did physi-
cians, and the shortages of nurses stood as real handicaps to meaningful responses 
to the epidemic. The needs of war called nurses into military duty, away from the 
homeland cities. And those nurses who remained (whether in London, Berlin, 
New York, or Calcutta) were further reduced by illness or death in the same pan-
demic that called for their services.

Popular responses in Europe and North America suggested that by 1918 popu-
lations had accepted and perhaps even internalized the dictates of modern bio-
medicine. There was widespread participation in the routines of fumigation and 
antiseptic sprays; crusades against spitting were led by members of the public; 
those who refused to wear gauze masks might be criticized by others. Such pre-
ventive medical suggestions as the inhalation of eucalyptus vapor became popu-
lar. But, at the same time, others refused to take the epidemic seriously, ridiculing 
the gauze masks and other required precautions. In Pittsburgh, schools remained 
open but authorities ruled that a child who sneezed should be sent home. Children 
began taking pepper to school to induce sneezing. And in the midst of general 
acceptance of medical dictates, an unknown number of people still turned to 
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religion for succor. Drinking water in which were soaked bits of paper containing 
written extracts from the Koran, reported as a remedy in Nigeria, was perhaps an 
extreme example, but one that probably reflected some worldwide religious con-
victions about the pandemic.

In some places in the world (Nigeria, again, for example) some people 
responded to the epidemic by attempting flight from it. But generally, influenza 
spread so rapidly throughout the globe that flight was not feasible; no place was 
safe. That speed also meant that little sense of siege could develop in stricken 
communities; by the time people seriously resented wearing gauze masks, the 
danger had passed. The epidemic’s reach was so universal that finding scape-
goats among marginal minorities was unrealistic. Especially in those countries 
involved in the world war, reactions to the war situation overshadowed concerns 
about the epidemic.

UNRESOLVED HISTORICAL ISSUES

Questions persisted about different aspects of this pandemic after it passed, and 
some of those questions remain unresolved.

What caused the pandemic? At the time medical science searched for a germ, 
and different candidates were proposed, notably Pfeiffer’s bacillus. No such 
answer proved satisfactory. In the 1920s, researchers isolated the first of the so-
called filterable viruses, submicroscopic organisms that could pass through a filter 
that stopped bacteria; in 1933 an influenza virus was so isolated. But the 1918 
influenza virus evidently had different effects from that of 1933; was it a different 
organism? The search for the 1918 virus gained ground in the 1990s, when sam-
ples of it began to be recovered from frozen corpses in Alaska, and from British 
and American pathology archives. In 2005, the U.S. Centers for Disease Control 
and Prevention announced the reconstruction of the virus, a bird disease that 
jumped directly to humans.

Where did it originate? Many historical accounts have argued that the 1918 
pandemic began in the United States and spread initially to Europe with Ameri-
can troops crossing the Atlantic to join the war. In 1918 many associated the pan-
demic with the disturbances of the environment caused by the war, but its nearly 
simultaneous appearance in regions of the world far from the fighting fronts 
argued against that theory. Subsequently, the possibility that the virus spread to 
humans from another species has been considered, with swine and birds thought 
most likely. The major swine flu scare in the United States in 1976 stimulated 
interest in such possibilities, but their connection to the 1918 pandemic remains 
uncertain. Many influenza pandemics have seemingly originated in southern 
China. If the 1918 pandemic did not have much effect on the south Chinese popu-
lation, would that suggest that the disease was already at home there? Unfortu-
nately, the extent of the 1918 influenza in south China remains in dispute. Still 
another possibility: the 1918 influenza was not new in 1918, but had already been 
infecting people in the several years earlier. Bronchitis was widespread in 1917; 
was it an earlier wave of the 1918 flu?
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Why was the 1918 influenza so lethal, relative to other, earlier influenza pan-
demics such as that of 1889? Was its virus simply genetically different in impor-
tant ways? Was much of the world’s population virgin soil for it, differing only in 
degree from the terrible experiences of the western Samoans? More specific: why 
were young adults affected so seriously? Part of the answer to that puzzle might 
lie in the 1889 pandemic. Were those exposed to it more resistant to the 1918 dis-
ease? If so, those over the age of 29 should have suffered less. Certainly those over 
40 seemed to have suffered lower mortality rates than those in their twenties, but 
what about those in their thirties? In addition to those complications, some evi-
dence calls into question the generally accepted vulnerability of young adults. In 
the Netherlands East Indies (Indonesia), the 1.5 million deaths seem to have been 
equally concentrated among the young, the old, and those in the middle.

Historians have also attempted to find correlations between vulnerability to 
influenza and such variables as class, race, gender, and ethnicity. Of these, class 
and gender seem most likely. Women generally suffered higher mortalities, per-
haps because pregnant women were especially vulnerable, perhaps because 
women (as the primary caregivers themselves) were less likely to receive nursing 
care when they fell ill. Arguments linking influenza mortality to race and class in 
the United States have been inconclusive. African Americans suffered low mor-
tality, American Indians high mortality, yet both were economically poor groups. 
In India, however, evidence that connects the disease to class and caste is clearer: 
the lower classes and castes suffered disproportionately. And everywhere, rural 
and urban locations seem to have been at equal risk.

Questions also remain about the larger social and political effects of the pan-
demic. In many places, especially in the West, those effects seem to have been 
surprisingly slight. In Africa and Asia, however, the higher levels of mortality had 
correspondingly longer-lasting consequences. In Nigeria, for example, the 1918 
death toll was high enough to create a serious labor shortage that in turn affected 
food production levels. The British colonial authorities turned to another crop, 
cassava, whose cultivation required less labor, and hence changed both agricul-
tural patterns and human diets. In India mortality in 1918 was so high that a steep 
drop in the birth rate followed in 1919, perhaps because of a large number of deaths 
in the population of young (potentially childbearing) adults, perhaps because high 
levels of sickness led to decreases in the rates of coition and marriage. The 
decrease in the growth of population was temporary, but decreased agricultural 
productivity rippled through the Indian economy in the following decades.

Alfred Crosby (1976) correctly called 1918 “America’s Forgotten Pandemic.” 
Why was it subsequently so neglected? It occurred during a huge war, one that 
was then simply called the Great War or the World War, one that dwarfed all pre-
vious conflicts. The war dominated the news of the time; the war accustomed 
people in the Western world to horrific rates of death among healthy young males. 
In addition, influenza—unlike some earlier great epidemics—did not create vivid 
images. Its symptoms shaded into the familiar ones of the common cold or the 
grippe. Deaths from influenza-related pneumonia were painful enough, but left no 
victims suddenly and shamefully collapsed in the street in their own excrement, 
as cholera had done. Those who recovered from influenza (and most did) were not 
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disabled or disfigured as the victims of smallpox were. Those permanently dis-
abled in the 1920s and 1930s were those with war wounds, not those recuperating 
from influenza. Few lasting economic, social, political, or intellectual effects 
could be traced to the 1918 pandemic. And a very important factor: the 1918 pan-
demic was also forgotten in the West because so many of its millions of victims 
were in Asia and Africa, perhaps 20 million in India alone. Many individual fami-
lies in North America and Europe experienced the tragedy of the 1918 pandemic, 
but their numbers were vastly exceeded in places that were invisible to Western 
eyes.

Another circumstance, however, has recalled 1918–1919 to the Western (and 
American) mind: the prospect of another influenza pandemic, stirred by recurrent 
waves of new influenzas arising in Asia. Fears have been stoked by the widening 
understanding of the rapid mutations that influenza viruses undergo, and hence 
the difficulty of staying abreast of them with effective vaccines. (See volume 2, 
chapter 46.)
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Poliomyelitis in the United States, 1945–1955

WHEN AND WHERE

In 1952 new cases of poliomyelitis in the United States numbered about 58,000. 
That number had been rising since before 1946, when 35,000 new cases appeared. 
Between World War I and World War II, the incidence of American poliomyelitis 
had generally been below 10,000 per year; in what had been the great previous 
epidemic year, 1916, the cases numbered about 27,000. The years between about 
1945 and 1955 were therefore an unusual period of epidemic poliomyelitis in the 
United States, and that period is made more dramatic by the precipitous decline in 
the disease that followed. By the years between 1961 and 1965, new poliomyelitis 
cases averaged only 570 per year, a decline largely explained by the development 
of preventive vaccines.

While the number of people affected by poliomyelitis in the epidemic was sub-
stantial, other factors also contributed to the sense of fear that the epidemic engen-
dered. Other diseases struck far more people, but most Americans of the period 
between 1945 and 1955 regarded poliomyelitis as the epidemic of the time. And 
the sudden conquest of it, involving a scientific triumph, was a correspondingly 
dramatic outcome.

Poliomyelitis really only came on the world stage in the twentieth century, 
although it had a long history as a widespread and usually not very serious child-
hood infection. Epidemics of the early twentieth century, especially that of 1916, 
involved the paralytic crippling of many of its victims, most of whom were young 
children. (In the 1916 New York epidemic, 95% of the cases occurred in children 
under age 10.) The disease was therefore also frequently called infantile paralysis. 
But in the 1930s, 1940s, and 1950s, its incidence progressively spread out over 
other age groups; in 1947 only 52% of New York City cases were under age 10, and 
10% were adults. In its epidemic period, the disease was less clearly infantile paral-
ysis, for all ages now seemed at risk. But the heart-rending spectacle of the crippled 
child also remained important in the public conception of the disease’s terrors.

Poliomyelitis did not occur uniformly across the United States during the 
period between 1945 and 1955. Earlier in the century, it had been sporadically 
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epidemic in particular places (e.g., New York in 1916 and Los Angeles in 1934), 
and while the overall incidence rose steeply that remained true in 1945–1955 as 
well. Thus, for example, the city of Rockford, Illinois, suffered 321 cases in 1945, 
in a population of about 85,000. For the United States as a whole, the incidence of 
poliomyelitis per 100,000 population per year never exceeded 40; the 1945 Rock-
ford number was 378.

And while attention focused on the U.S. experience in the years after World 
War II, poliomyelitis rates then rose in Europe as well. Great Britain had never 
suffered more than about 1,500 cases per year before the war, but the number 
reached over 7,700 by 1947. In 1952 Copenhagen endured an incidence of 238 
poliomyelitis cases per 100,000 population, a very serious epidemic indeed.

SIGNIFICANCE

The sudden end of the U.S. poliomyelitis epidemic stood as perhaps the most 
dramatic success against disease achieved by modern biomedicine. The epidemic 
thus has a significant place in the annals of disease in part because of its demise 
(see the “Responses” section).

Epidemic is, as the preface to this book argues, an imprecise word. At least to the 
general public, outbreaks of disease are called epidemics not only when their inci-
dence rises above its normal rate but also when they catch public attention for some 
less quantifiable cause. In the United States in the first 60 years of the twentieth cen-
tury, fear of poliomyelitis sometimes resulted in public hysteria, and that fact alone 
confers further significance on this epidemic. It was significant in part because people 
called it a significant epidemic. The pictures of the victims of the disease contributed 
to that perception: children struck down by crippling paralysis, sometimes fatally, 
before their promise could be fulfilled. Those pictures were more painful because the 
epidemic occurred at a time when public confidence in the powers of scientific bio-
medicine had reached new heights. Surely a cure must be just around the corner. 
When efforts to find the cure seemed to fail, dashed hopes led to greater hysteria.

A relatively new social phenomenon—a privately funded philanthropic pres-
sure group—generated some of the pictures of the popular epidemic of poliomy-
elitis. The National Foundation for Infantile Paralysis (begun in 1938) played 
important roles in both the construction of the epidemic in public opinion and in 
the direction of the research mustered against it. The roles thus pioneered by the 
foundation would become part of Western, and especially American, responses to 
later epidemics and indeed to other social crises.

Finally, the development and deployment of successful preventive vaccines 
would stand as a case study of difficult questions for the relationship among sci-
ence, medicine, society, and ethical standards (see the “Unresolved Historical 
Issues” section).

BACKGROUND

The rise of poliomyelitis in the United States (and in the Western world gener-
ally) was paradoxically related to improvements in public health, and especially to 



 Poliomyelitis in the United States, 1945–1955 299

improvements in sanitation. Apparently, poliomyelitis, an infection caused by a 
virus, has long been found in human populations, and before the twentieth cen-
tury probably was a common and not very serious childhood disease. It was not 
identified as a separate disease, however; for most children its symptoms included 
only a mild fever and (if the nervous system was affected at all) some minor aches 
and pains. Occasionally more permanent muscle weakness or even paralysis 
resulted, but those cases were not associated with the widespread minor fevers of 
childhood, which had many and largely undifferentiated causes.

What changed that picture was the growing emphasis on sanitation, stemming 
first from a general conviction (first gaining great strength in the eighteenth cen-
tury) that diseases had their origins in impure environments, and then from the 
growing appeal of the germ theory at the end of the nineteenth century. To prevent 
disease, eliminate germs. The United States, Canada, and the countries of north-
ern Europe took the lead in the sanitation crusades of the late nineteenth and early 
twentieth centuries, and it was in those countries that poliomyelitis first appeared 
as a crippling, even fatal, disease. The first identifiable epidemics of poliomyelitis 
struck Norway, Sweden, and the United States in the late nineteenth century. 
Scholars of the disease now believe that successful sanitation systems prevented 
the widespread infections in young children that would prevent later, more seri-
ous, cases; the result was the inadvertent creation of a virgin soil population for 
the poliomyelitis virus.

A revealing study in the 1950s showed an inverse relationship between infant 
mortality rates and the incidence of paralytic poliomyelitis; places with high infant 
mortality rates (e.g., Egypt, Algeria, and Mexico) had minimal rates of poliomy-
elitis, while places with low infant mortality rates (e.g., Sweden, Australia, and the 
United States) had high incidences of poliomyelitis. A graph illustrating the con-
trasts is in Paul’s work (1971, 367). Widespread infections (of many kinds) in 
infancy both resulted in high mortality and in immunity for the survivors; the 
sanitary regimens of the West preserved far more infants, but left them more vul-
nerable to later poliomyelitis infections.

American perceptions of the disease changed considerably between the first 
major epidemic in 1916 and the post–World War II epidemic. In 1916 poliomyelitis 
was associated with the dirt of the lower orders, especially of recent immigrants 
(see volume 2, chapter 37). The pattern of infection in that epidemic often did not 
support that class-based association and that contributed to weakening belief in it. 
The infection of a prominent American political figure, Franklin D. Roosevelt, 
with poliomyelitis in 1921 also suggested that the disease could afflict the affluent. 
It was therefore perhaps more respectable, but at the same time more generally 
threatening; it could not be contained safely in urban slums.

The National Foundation for Infantile Paralysis, founded in 1938, was inti-
mately associated with Roosevelt, who had been elected president of the United 
States in 1932. (Roosevelt had established a private foundation in 1927 to support 
a mineral spring spa in Warm Springs, Georgia, as a therapeutic place for polio-
myelitis victims; that foundation evolved into the National Foundation for Infan-
tile Paralysis.) The foundation’s leaders, especially Basil O’Connor, quickly 
proved masters of public relations and fundraising. Their campaigns, especially 
the March of Dimes and the annual polio poster child, focused the attention of the 
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country on the disease, its tragic but gallant victims, and the hope that science, 
properly mobilized, would find a cure. Poliomyelitis became a widespread popular 
concern in large part due to the foundation’s efforts.

Perhaps because it was now such a general concern, poliomyelitis now inspired 
somewhat different fears than those of 1916. Any place where crowds gathered in 
the summer now seemed dangerous, not just the teeming quarters of immigrant 
groups. Public bathing places—swimming pools, lakes in parks—inspired par-
ticular dread for the parents of American children in the 1930s, 1940s, and early 
1950s.

The 1945–1955 epidemic also played on a stage set by the events of World 
War II. Epidemics among troop detachments (e.g., in the Mediterranean and in the 
Philippines) illustrated that infantile paralysis did not confine itself to infants. 
More important, the combatants in the war had massively mobilized science 
against their enemies. Radar, the insecticide DDT, penicillin, the guided missile, 
and the atomic bomb all appeared during the war. Penicillin quickly mastered 
venereal diseases (and others); surely poliomyelitis could be mastered as well, and 
the National Foundation in effect declared war on it.

HOW IT WAS UNDERSTOOD AT THE TIME

Since the work of Karl Landsteiner in 1908–1909, it had been generally agreed 
that a virus caused poliomyelitis and that the virus spread the disease contagiously 
from one person to another. Less clear were the precise identification and descrip-
tion of the virus, and its pathway into the body. Was it passed through the respira-
tory system, entering the body through the nasal passages? Or was it swallowed 
with food, such as contaminated milk? Was the public habit of spitting dangerous? 
Did insects, especially flies, play a role? Once in the body, did it settle in the ner-
vous system, as its paralytic symptoms suggested? Or was its first target the diges-
tive system, with the nerves only reached in some cases later? The long-dominant 
figure in American thinking about poliomyelitis, Simon Flexner (1863–1946), was 
convinced that the nerves were the first and principal target of the virus.

By the 1930s, however, the consensus view had moved away from Flexner, and 
the digestive system seemed the most likely answer. If so, a preventive vaccine 
might be easier to develop, especially because it might be more safely tested; some 
preparation of a modified or weakened virus would form the basis of such a vac-
cine, but if the nerves were its first destination any vaccine, however attenuated, 
carried the risk of immediate paralysis for those on whom it was tested. The odds 
were improved if the nerves were only secondarily the targets of the virus.

(Belief that poliomyelitis was caused by a virus led to emphasis on preventive 
vaccines, not on curative agents such as antibiotics. Penicillin, and other later anti-
biotics, had proved effective as cures for bacterial diseases, but not for viral ones.)

In the years after 1945, research into possible vaccines followed one of two dif-
ferent paths. Some hoped to develop a vaccine from an attenuated or weakened 
polio virus, while others looked to a vaccine from an inactive or killed virus.

The more general public understanding of poliomyelitis focused not on its biol-
ogy, but on its pathological symptoms. Infantile paralysis was still a popular term 
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for it, despite the shifting of the ages afflicted by it; paralysis especially was a 
focus, with the images of crutches and braces, orthopedic beds to enforce immo-
bility, and the Drinker respirators (iron lungs) that enabled paralyzed torsos to 
breathe as described in the next section.

RESPONSES

Many of the responses to the 1945–1955 epidemic continued those followed in 
the 1920s and 1930s. Because attempts at the cure of poliomyelitis had been con-
sistently disappointing, most responses focused on therapy that would ease symp-
toms, and perhaps reverse some paralysis. Two schools of thought, almost 
diametrically opposed, existed about such therapy. One approach, the more domi-
nant one in the United States, urged the immobility of the stricken limbs, in effect 
arguing that rest might restore some function. Advocates of this method placed 
arms and legs in plaster casts and confined patients in complicated beds. Gener-
ally, this approach was favored by the National Foundation for Infantile Paralysis, 
which devoted some of the funds it raised to supplying such gear. The Drinker 
respirator, or iron lung, a device that encased the body in a metal tube within 
which pressure alternated, was developed in 1929 to assist breathing by weakened 
chest muscles; the National Foundation for Infantile Paralysis also promoted and 
funded the supply of these machines.

An alternate method, which emphasized the stimulation of afflicted muscles 
with exercise, was especially promoted by the Australian nurse Elizabeth Kenny, 
who had many followers in the United States. She established a clinic in Minne-
apolis that applied her approach. Relations between the National Foundation for 
Infantile Paralysis and Kenny were tense; the poliomyelitis epidemic seemed to 
generate rivalries, perhaps because American society’s obsession with the disease 
magnified the stakes.

The National Foundation for Infantile Paralysis had also decided to support the 
basic research that might lead to a vaccine, as well as to provide respirators and 
other therapeutic machinery. The foundation, appealing for funds from the public, 
felt pressured to hold out the promise of a cure as soon as possible. Those contrib-
uting to the March of Dimes (given a new symbolic twist when the image of Roo-
sevelt was put on the 10-cent coin after his death in 1945) wanted to hear that the 
end of poliomyelitis was near.

In the late 1940s and early 1950s, a number of different research teams worked 
on potential vaccines. Hilary Koprowski, working for a pharmaceutical company, 
revealed in 1951 that he had tried a vaccine on a small group of volunteers. In the 
next year Jonas Salk of the University of Pittsburgh began trials of a vaccine, pre-
pared from a killed, inactive virus; some of Salk’s subjects were from a home for 
crippled children, and others were adult residents of a state school for the mentally 
retarded. Salk announced in 1953 that his vaccine had been successful. The year 
1952 had been the worst of the epidemic so far, and 1953 promised to be even 
worse. In that situation the National Foundation for Infantile Paralysis decided to 
throw its resources behind a massive trial of Salk’s vaccine, in effect gambling on 
a quick and dramatic victory. In the spring of 1954, the foundation arranged for 
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1.8 million American children, 
mostly between the ages of six 
and nine, to take part in a test of 
the Salk vaccine. Some would 
receive the vaccine, some would 
receive a placebo, and others 
would be left untreated. The 
results, announced on April 12, 
1955, electrified the country; 
200,000 American children had 
been vaccinated against polio-
myelitis with no ill effects. The 
federal government’s National 
Institutes of Health quickly 
licensed the Salk vaccine for 
general use. Within weeks four 
million Americans received the 
vaccine.

The triumph was not unal-
loyed, however. In the summer 
of 1955 a disturbing, if small, 
epidemic pattern of poliomyeli-
tis appeared among some of 
those who had been vaccinated. 
It developed that over 200 cases 

of the disease could be traced to vaccines prepared by a single California labora-
tory. Three-fourths of the cases resulted in paralysis, and eleven died. This “Cut-
ter incident,” the result of production errors in the Cutter Laboratory, led to doubts 
about the speed with which the vaccine had been tested and approved. Did the 
foundation press its agenda too aggressively? Did the federal authorities license 
the vaccine too quickly?

Meanwhile other lines of research on vaccines were being pursued, especially 
those involving attenuated (as opposed to killed) viruses. Albert Sabin of the Uni-
versity of Cincinnati prepared such a vaccine and first tested it on himself, his 
family, and 200 inmates of a federal penitentiary. With the support of the World 
Health Organization (and the Kenny organization, still at odds with the National 
Foundation for Infantile Paralysis), the Sabin vaccine was widely tested in Mex-
ico, Belgian African colonies, and the Soviet Union in 1957. Its results were also 
spectacularly successful. Sabin’s vaccine had two advantages: it promised to con-
fer lifetime immunity (the Salk vaccine needed repeated applications), and it could 
be administered orally rather than by injection. Although American government 
and philanthropy had originally backed the Salk vaccine, by the early 1960s the 
attenuated vaccine had become the world’s choice.

The responses of American governments to the 1945–1955 epidemic reflected 
changing perceptions of the disease. In 1916 (see volume 2, chapter 37) U.S. city 
governments reacted with aggressive public health measures; John Paul, a leading 

Dr. Jonas Salk, who developed a pioneering polio 
vaccine, inoculates a child at an elementary 
school in 1954. (Library of Congress)
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poliomyelitis authority, later called 1916 “the high-water mark in attempts at 
enforcement of isolation and quarantine measures” (Paul 1971, 148). Those mea-
sures reflected a belief that germs spread disease and that public health could con-
tain their spread. In subsequent years, the virus had proved more elusive than had 
been hoped, for its paths of infection remained debatable. Perhaps for that reason, 
much of the response to the 1945–1955 epidemic came from private agencies, not 
government ones. Private foundations supported the provision of therapeutic 
facilities and their instruments; a private foundation organized the sweeping field 
trials of a vaccine. Only after those trials were complete did the federal govern-
ment agency license the results; government thus permitted action and did not 
initiate it.

UNRESOLVED HISTORICAL ISSUES

The application of vaccines that ended the poliomyelitis epidemic in the years 
after 1955 was an undoubted, and huge, success. Their development and applica-
tion, however, raised important questions about the roles of biomedical science in 
modern society, and those questions remain matters of debate.

At some point in the development of such vaccines, they must be tested on 
human subjects. Which humans are chosen and why? Do those chosen give their 
consent freely for an experiment that may be perilous? How many people must be 
tested before results are conclusive? The Cutter incident illustrated other ques-
tions: How many safety checks are needed to guarantee a harmless product? Is 
such a guarantee possible?

Whenever a new cure or preventive measure is developed, should it be rushed 
to the widest public as soon as possible? In effect, American authorities in 1955 
balanced the desirable immunization of several million against the possible spread 
of the disease to hundreds or more, if more Cutter incidents had occurred. Should 
the National Institutes of Health have withheld licensure of the Salk vaccine for 
another year so that more tests could be performed, or that more controls could be 
placed on production facilities? Had it done so, how many of the millions of those 
immunized in 1955 would have succumbed to poliomyelitis?

To what extent did the nearly hysterical pressure of aroused public opinion 
influence such decisions? How much was that public opinion manipulated by a 
philanthropic organization seeking to justify or aggrandize itself? Is the allocation 
of research resources, or of therapy, dependent on successful public relations? 
Such questions remain alive in the early twenty-first century.

As poliomyelitis has persisted in the world into the twenty-first century, these 
questions have persisted with it, and other uncertainties have joined them as well. 
For while mass vaccination halted the poliomyelitis epidemic in mid-twentieth-
century America and elsewhere in the Western world, its eradication elsewhere 
has been more difficult. Those eradication efforts have included systematic vac-
cination of the population together with identification and isolation of active cases 
of the disease. Identifying active cases of a disease that may manifest itself as only 
a minor childhood ailment (thus differing from smallpox infections) poses a 
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problem, in the absence of laboratory tests; the virus may have reached a victim 
either through the air or through food and water, so that its presence in the envi-
ronment may be complex. The necessary public health infrastructure of a society 
may be crippled—or entirely incapacitated—by poverty, while geographic isola-
tion may frustrate well-meaning attempts to reach it from without. Warfare as 
well as other civic turmoils certainly add further difficulties.

Active social or political resistance to eradication has also arisen. Vaccination 
may be opposed on religious or other ideological grounds, sometimes fanatically, 
by a society or some of its members. Recurring disputes about different vaccines 
and their efficacy, added to long-standing rivalries that persist among different 
nongovernmental agencies, also contribute to uncertainties in eradication cam-
paigns. And overhanging all such efforts are very difficult questions about the 
allocation of resources. Can an all-out eradication effort on a disease, which how-
ever dramatic affects relatively few, be justified when scarce resources might be 
better employed on more general health initiatives?

Such difficulties may be illustrated by reviewing several twenty-first century 
examples of persistent poliomyelitis, undertaken by international eradication 
efforts. Such efforts evolved in the 1970s and 1980s, initially in Latin America, 
with the involvement of a variety of supporting organizations such as the World 
Health Organization, UNICEF, and Rotary International. In the early twenty-first 
century, those efforts were consolidated in the Global Polio Eradication Initiative 
(GPEI) as an arm of the WHO, and that organization has struggled since its found-
ing with polio’s apparent intractability. Those struggles were evident in a report 
issued by the GPEI in May 2014 that identified 10 countries in Africa thought to 
be at risk of a polio outbreak, which joined 7 other states already infected; critics 
argued that the report showed that the GPEI had been ineffective. Specific illustra-
tive examples:

1. Syria. Resistance to the government of Bashar al-Assad became an outright 
civil war by 2011, which created a massive refugee crisis as what became mil-
lions of Syrians fled the zones of fighting. On the move they found themselves 
in squalid tent cities with minimal sanitation or sewage, in which epidemic 
diseases flourished—including polio, which appeared in Syria in 2011 after 
having apparently been eradicated 15 years earlier. Massive international 
efforts at vaccination followed, hampered by political tensions; for example, 
the Assad regime refused to allow vaccines brought from its international 
“enemies,” such as Turkey.

2. Nigeria. The most populous country in Africa had been considered one of the 
last strongholds of endemic polio, but the disease had seemingly been eradi-
cated by 2014. When cases were reported in August 2016, a huge response by 
GPEI followed, only to have another renewal of disease in June 2018, perhaps 
now originating with a mutant version of polio that had survived in the orally 
administered (“Sabin”) vaccine. Nigeria’s huge population, beset by ethnic 
and religious tensions and poverty, has made systematic vaccination a chal-
lenge, especially given the activities of the radical Islamic sect Boko Haram 
that is murderously opposed to vaccination.
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3. Democratic Republic of the Congo. Another country with a large population, 
poverty, and serious levels of internal turmoil, Congo also has harbored the 
frightening Ebola virus (see volume 2, chapter 48), and recurrent polio out-
breaks have furthered complicated public health. Here, as in Nigeria, a 2018 
outbreak arose from a virus that had mutated from “Sabin” orally adminis-
tered vaccine; such vaccines (see the “Responses” section) employ a live virus 
in their preparation. Poverty, combined with geographic isolation, have meant 
that many Congolese children remain entirely unvaccinated.

4. Pakistan. Pakistan had long been considered the strongest redoubt of persis-
tent polio, but eradicators had made headway by 2012. Then in 2016 the num-
ber of cases suddenly reached 306, representing 85% of the world’s total. The 
GPEI, through one of its arms, strongly criticized the Pakistan government for 
the failure. An important problem was the long-standing struggle between the 
government and the Taliban, the radical Islamic movement that effectively 
controlled swatches of the country; the Taliban opposed vaccination on reli-
gious grounds, killing vaccinators, especially women. Larger geopolitical 
issues entered as well. Beginning with the “9/11” attacks in the United States, 
what came to seen by some as a Western (and particularly American) war on 
Islam began: the invasion of Iraq, the bombing of Afghanistan, the capture of 
Osama bin Laden in Pakistan, and the use of drones in warfare. Was vaccina-
tion a Western plot, perhaps even an attempt to poison people?
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Seventh Cholera Pandemic, 1961–

WHEN AND WHERE

The modern era’s seventh widespread cholera pandemic began in Southeast 
Asia in 1961. The pandemic then advanced in two further phases, the first between 
1970 and the early 1980s, and the next beginning in 1991. Each of those subse-
quent phases saw the spread of cholera into different areas of the world. Since 
1991, cholera has continued to be endemic and at times epidemic, especially but 
not exclusively in Africa, and has surged in periods of social or ecological 
breakdown.

In 1961 cholera broke out on the island of Sulawesi (Indonesia), quickly reach-
ing populous Java, and from there spread rapidly through Southeast Asia (includ-
ing Sarawak, the Philippines, and Hong Kong) in the same year. In 1962 cases 
were reported in Borneo and New Guinea in Indonesia, and in Taiwan; by 1963 
the disease reached into East Asia (Korea) and South Asia (Burma, Bangladesh). 
In 1964 and 1965 the wave of cholera moved westward, reaching first India and 
then Iran, Iraq, and Bahrain. The pandemic then apparently stalled, with no fur-
ther advance in the late 1960s.

Then in the autumn of 1970, cholera began a new and dramatic expansion that 
rapidly carried it into both Africa and Europe. Three nearly simultaneous paths of 
infection occurred. The first followed an old cholera route from western Asia into 
the then-Soviet Union, reaching Astrakhan on the Caspian Sea and Odessa on the 
Black Sea. The second was also familiar from earlier cholera pandemics: from the 
Arabian Peninsula to both other places in the Near East and East Africa. The third 
path illustrated the new diffusing powers of modern transportation, for cholera 
suddenly appeared in the West African state of Guinea. It almost certainly arrived 
by air, brought by a passenger (or passengers) on an airplane. In the early stages of 
the pandemic in West Africa, about 50% of those infected by cholera died; 11 West 
African countries reported cholera cases by the end of 1970.

In 1971 cholera spread across East Central Africa (Kenya, Uganda), into south-
western Africa (Angola), and into Spain and Portugal in Europe. In that year the 
number of reported cases worldwide was 155,000. Particular attention in the West 
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in 1972 focused on another example of aircraft transmission: cholera infected a 
flight carrying 393 people from London to Sydney, probably coming on the plane 
with food prepared in Bahrain, a stopover. Forty-three cases of cholera were sub-
sequently reported in Australia and New Zealand. That frightened Westerners, 
but in the same year over 44,000 cases were reported in Indonesia alone.

Europe’s principal cholera scare occurred in 1973, when the disease struck 
Naples, Bari, and Cagliari in Italy. Cases were relatively few, but Naples particu-
larly had a tragic history of cholera and now, as had happened in 1910–1911, the 
Italian tourist trade was hurt by fears of an epidemic. In 1974 another historic 
reprise threatened, when Muslim pilgrims carried cholera from Mecca back to 
their homeland, in this case Nigeria, where 90 new cases were reported after a 
flight from Arabia arrived.

By the late 1970s a pattern of “widespread endemicity” had emerged, in which 
(by 1984) 93 countries in Asia, Europe, and Africa had reported cases of cholera. 
This pattern could be broken by “occasional recrudescences to serious epidemic 
proportions” (Barua 1992, 22). An example of such an epidemic occurred in the 
Maldives in 1978, when 11,000 people (in a total population of about 200,000) fell 
ill with cholera.

The third stage of this pandemic began abruptly in January 1991, when cholera 
reached the Americas. A sudden epidemic spread along the coast of Peru in that 
month, probably brought on by climatic changes that warmed Peru’s coastal 
waters. In the following year, cholera spread through Latin America, and by the 
end of the year Latin America reported 391,000 cases of cholera, about two-thirds 
of the worldwide total. By February 1992, 18 American countries had been 
infected. A number of different human migrations may have carried cholera with 
them: for example, migrant shrimp workers moving from Peru to Ecuador, itiner-
ant preachers within Central America, and drug smugglers, all the way from the 
Amazon basin to Mexico.

After 1991 cholera has become endemic in parts of the world, and reached epi-
demic proportions in some times and places as well. By the late 1990s, Africa had 
emerged as its prime locus; in 2009 that continent had 217,000 cases, representing 
98% of the world total. Mortality rates have generally been much lower than those 
experienced in earlier pandemics; the 50% mortality found in west Africa in 1970 
was exceptional, for it soon fell, both in Africa and elsewhere. In 1991 the African 
mortality rate was 9%, and by 2009 it had dropped to slightly over 2%. That 2% 
represented 4,900 African deaths. (Reasons for these declines will be discussed 
shortly.)

In the twenty-first century, however, major environmental and ecological changes 
have combined with social and political conflicts (including wars and failing states) 
to create zones where cholera flourishes. As will be seen below, a variety of coun-
tries in the world have suffered—and continue to suffer—the ravages of cholera.

SIGNIFICANCE

The seventh pandemic demonstrated that cholera was still a menace, even 
though both its cause and the effective means of prevention were apparently well 
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understood in the late twentieth century. And despite that understanding, cholera 
still had the power to frighten, as the shock to the Italian tourist industry in 1973 
and the more general damage to the Peruvian economy in 1991 (see the “Unre-
solved Issues” section) illustrate.

Public health and biomedical responses to the pandemic were in many ways 
effective, but events during the pandemic (especially since the 1990s) illustrate 
that their effectiveness depends on the preservation of a peaceful and prosperous 
civil society. As will be shown later, the dramatic cholera outbreaks in, for exam-
ple, Congo (1994), Haiti (2010), Yemen (2017–), and Zimbabwe (2008–), demon-
strate the consequences of the failure of such societies.

BACKGROUND

In the decades before the seventh pandemic, a mild form of cholera persisted as 
an endemic disease in Indonesia, with occasional outbreaks elsewhere in South-
east Asia. The spread of the pandemic after 1961 may have marked the first wide-
spread appearance of a different variety of the causative organism Vibrio cholerae 
01 El Tor. It differed from the previously dominant biotype in two ways: its imme-
diate effect on its victim was less drastic, and it could thus remain with its still 
living human for a longer period. Those victims could therefore travel and excrete 
the organism into the environment without attracting attention. Cholera infections 
might thus be more likely to move distances and the continuing diffusion has thus 
continued.

Modern air transportation and international migration have played important 
roles in the pandemic. Perhaps even more important have been a panoply of envi-
ronmental changes. In the largest sense global warming has cooperated with ris-
ing sea levels to create favorable conditions for Vibrio cholerae, especially in 
those coastal waters where sewage accumulates and where fertilizers have entered 
the mix.

HOW IT WAS UNDERSTOOD AT THE TIME

Medical opinion in general had accepted the ideas that a microorganism (Vibrio 
cholerae) was responsible for the disease, that it entered the body from infected 
food or water, and that epidemics most often spread when the infected individuals 
excreted the organism into water supplies. Understanding that different varieties 
of the microorganism exist has been increasingly realized during the seventh 
pandemic.

RESPONSES

At different times and in different places during the seventh pandemic, medi-
cine responded to it with vaccinations, antibiotics, and therapies to replace body 
fluids. Of these the last emerged as the most successful; vaccines and antibiotics 
both had mixed records.
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One approach, which combined mass vaccinations with the isolation of infected 
individuals and regions, was attempted in the early stages of the pandemic, for 
example, in Egypt in 1970. In general, such approaches seemed to have little effect 
on the spread of cholera. Thus in 1986 India chose not to insist on using the chol-
era vaccine to protect people on an internal pilgrimage; the Indian government 
chose instead to trust sanitation measures and careful surveillance to hold cholera 
at bay. And by the late 1970s, other countries placed growing faith in the curative 
power of antibiotics, especially tetracycline. But the over-prescription of tetracy-
cline, especially in Africa, led to increasing the microorganism’s powers of resis-
tance to it, and a procession of new antibiotics attempted, with limited success, to 
keep pace with the organism’s mutations. However, by 2013 greater reliance began 
to be placed on vaccination.

These approaches gave way to the highly successful fluid replacement therapy, 
the original idea for which went back to the nineteenth century. A cholera infec-
tion was so lethal because it led to a sudden and catastrophic loss of body fluids. 
Despite that fact, much nineteenth-century therapy was purgative, driven by the 
belief that humoral imbalance needed restoration. Initially, a small minority of 
healers disagreed and argued that fluids should be replaced, not purged. By the 
time of the sixth pandemic, early in the twentieth century, Leonard Rogers (a Brit-
ish scientist working in India) had developed a successful method of fluid replace-
ment. During the seventh pandemic, the technique of fluid replacement 
administered orally supplanted the previous intravenous infusion, and that became 
the favored therapy. The much lower mortality from cholera in the seventh pan-
demic has been largely due to the use of fluid replacement therapy.

UNRESOLVED ISSUES

Conflicts between perceived national interests and responsibilities to world 
health have long characterized responses to cholera pandemics. The seventh pan-
demic was no exception. In 1980 Bangladesh stopped reporting cholera cases, and 
in 1982 the Philippines followed. They were reacting to “excessive trade restric-
tions applied by a few countries” (Barua 1992, 22); fear of cholera could quickly 
lead to trade embargoes and a decline in tourist business. The 1991 epidemic in 
Peru led to a 20% decline in the country’s exports, so the tensions between national 
prosperity and international health remain.

Sanitation problems, especially the inadequate disposal of sewage and provi-
sion of clean water, account for much of the persistence of cholera. World poverty 
therefore remains an important and unresolved issue, and social breakdowns, 
states failing, and warfare continue to create conditions favorable for cholera epi-
demics; it may therefore be that possible eradication of cholera is an “unresolved 
question,” as the following examples illustrate.
1. The Democratic Republic of the Congo (DRC), where in July 1994 a cholera 

epidemic commenced in which in a three-week period as many as up to 3,000 
deaths occurred on some days, and by mid-August the toll had reached 13,000. 
The epicenter of this disaster was the city of Goma, which adjoins the border 
with Rwanda; in July 1994, it was overwhelmed by perhaps one million 
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refugees fleeing the genocidal slaughter that involved the rival Rwandan eth-
nic groups of Hutus and Tutsis. In that situation, water and sewage facilities in 
even the most advanced societies would have collapsed; the DRC—a large, 
populous country long struggling with poverty, its own tense ethnic mixtures, 
the legacies of former imperial rule, and government corruption—already had 
had dangerously endemic cholera outbreaks before 1994. So, while the 1994 
refugee crisis illustrates an exceptionally fraught circumstance, it came to a 
country where a pattern of cholera had been set. By 2009 the DRC had suf-
fered over 300,000 cases of cholera since 1991 (Echenberg 2011, 134).

2. Zimbabwe has become an example of a failed state in which cholera has found 
a home. Long under the increasingly despotic rule of Robert Mugabe (between 
1980 and 2017), the country gradually slid into dire poverty, with rising mor-
tality rates, rampant inflation, and homelessness. By 2004 the country—once 
a significant grain exporter—had become dependent on food imports. Since 
the 1980s, Zimbabwe had also been ravaged by HIV/AIDS (see volume 2, 
chapter 41), and cholera had joined in by 1992, appearing in strength annually. 
Then in August 2008 what became one of the worst cholera epidemics in Afri-
can history began, not to wane until June 2009, by which time there had been 
128,000 cases of cholera and 5,600 deaths. In its face, Mugabe’s government 
only proclaimed an emergency in December 2008, while it also resisted inter-
national assistance. (Such aid, while sometimes ill-informed about local con-
ditions, had been important in bringing the 1994 crisis in the DRC under 
control.) As late as September 2018, after Mugabe’s ouster, sewers in Harare 
(the capital city) remained a “big problem” that had been blocked and “never 
repaired for at least two months” (Moyo and Perez-Pena 2018).

3. Haiti has suffered a series of natural disasters in the twenty-first century, 
including (but not limited to) hurricane-related floods in 2004 and 2008. Then 
in January 2010 a massive earthquake left 220,000 dead, over 300,000 injured, 
and a seriously damaged infrastructure that left a door open for cholera. As a 
result, 730,000 Haitians were sickened, and 9,300 deaths followed, but Vibrio 
cholerae had actually been inadvertently introduced in a way that illustrated 
the rapid movement of disease through international political and relief-related 
traffic. All the foregoing natural disasters had both contributed to and coin-
cided with a long period of political turmoil and violence in Haiti that in turn 
fed a long-standing history of international intervention; in 2010 a team of 
United Nations peacekeeping troops had been dispatched to Haiti from distant 
Nepal, and they unwittingly were accompanied by the cholera organism. 
Genome evidence showed that “the Haiti strain is virtually identical to one 
circulating in Nepal at the time,” and the United Nations offered a belated 
apology to Haitians in 2016 (“U.N. Makes U-Turn on Cholera” 2016).

4. Yemen became the site of one of the world’s most serious cholera epidemics in 
2017 (Volume 2, chapter 51, “Cholera Epidemic, Yemen, 2017–?”), an out-
break that occurred during a civil war—complicated by international 
rivalries—that resulted in massive destruction of cities and collapse of infra-
structures. The country has been wracked by tensions and violence between 
factions for decades, and the most recent of those has pitted the reigning Sunni 
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regime, backed by Saudi Arabia (with U.S. military assistance) against the 
breakaway Shiite, Houthi, population that is supported by Iran. The latter 
group has controlled the capital city, Sanaa, and the northern area of Yemen, 
and the capital (a city with perhaps three million people) has been relentlessly 
bombed by the Sunni government and its allies. Cholera began spiking there 
in April 2017; by June, the WHO estimated that 14.5 million people had lost 
access to safe water supplies, perhaps 5,000 new cases of cholera occurred 
daily, and the death toll stood at 7,300. It did not stand there long. In July, the 
number infected reached 320,000, and by February 2018 the total of the 
infected topped one million. Since 2013, determined international efforts have 
increased the manufacture of cholera vaccines; but in “conflict-torn places 
such as Yemen, vaccines don’t help if vaccinators can’t reach those who need 
them” (Kupferschmidt 2018).

Meanwhile, conflicted opinions about cholera’s history and significance con-
tinue. Some of the issues raised in and about earlier cholera pandemics still draw 
historians to different conclusions; among those are the views of such epidemics 
as windows through which to assess class, ethnic, or cultural fault lines, now with 
an increasing emphasis on Asia and Africa; the use of cholera policies as an exam-
ple of a “tool of empire,” whether empire is politically official or unofficial; and 
the persistence of “us” versus “them” mentalities and policies. In addition to those 
continuing sources of controversy, the understanding of the multiplying varieties 
of Vibrio cholerae has reopened old questions about the relation between epidem-
ics and their environments. Is it enough to say that cholera is “caused” by the 
actions of a bacterium, when changing climates or land-and-water configurations, 
for example, determine an epidemic’s course or even origin? Do such environ-
mental changes themselves contribute or cause the varieties of Vibrio cholerae to 
arise in the first place?(See also the earlier chapters 19, 21, 22, 25, 28, and 32 in 
this volume, in which continuing questions appear.)
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Contemporary HIV/AIDS Pandemic, 1980–

WHEN AND WHERE

The syndrome later called AIDS first came to public attention in the United 
States. In the next several years, it seemed concentrated in that country, but by the 
end of the decade its worldwide spread began to be realized. Since then, AIDS and 
the HIV infection that leads to it have become a true pandemic. Its effects have 
especially ravaged sub-Saharan Africa. But, if anything, AIDS in the early 
twenty-first century has blanketed more of the world than ever.

While early medical attention focused on the United States, the worldwide 
HIV-AIDS pandemic had its origins in Africa in the early twentieth century. In 
about 1920, chimpanzees infected with a “simian immunodeficiency virus” (SIV) 
closely related to a “human immunodeficiency virus” (HIV-1) came in contact 
with people (perhaps hunters) in Cameroon, where infection spread from the apes 
to people. They, in turn, rapidly moved by river routes into the then-Belgian Congo 
(now the DRC) and from there diffused through both river and railway lines in the 
DRC. It is uncertain when the earliest cases of AIDS can be identified, but by the 
1950s, they had appeared in Kinshasa (then Leopoldville); by the 1970s, an HIV 
epidemic existed in that city at least. The epidemic had remained “hidden” for two 
reasons: first, its long and uncertain incubation period (between the infection and 
the onset of symptoms) made the dating of its “appearance” impossible; and sec-
ond, those “symptoms,” when they appeared, were those of other infections, 
clearly identified with other ailments. Thus, in the 1970s and early 1980s, HIV-
AIDS spread largely unrecognized through sub-Saharan Africa.

In June and July 1981, accounts of mysterious ailments appeared in the Morbid-
ity and Mortality Weekly Reports, a publication of the U.S. government’s Centers 
for Disease Control (as it was then called). The reports told of outbreaks of unusual 
infections and forms of pneumonia and cancer among previously healthy men in 
New York and California. In all the cases, the immune systems of the victims had 
collapsed, for then-unknown reasons. By the end of 1981, 189 such cases had been 
reported in the United States, and in the next few years the number escalated 



314 Epidemics and Pandemics

rapidly: 650 in 1982, over 2,100 in 1983, over 4,500 in 1984. Many of the cases 
proved to be fatal, as the victims could not resist their infections.

These cases of failed immune systems and subsequent infections seemed (at 
this stage) to concentrate in certain populations, above all among male homosexu-
als. As the search for the cause of the immune problem proceeded, for a time in 
1981 and 1982 the syndrome was called Gay-Related Immune Deficiency (GRID), 
and research centered on the practices of, and substances used by, male homo-
sexuals. Other populations seemed affected too, however, especially intravenous 
drug users such as heroin addicts, hemophiliacs, natives of Haiti, and people who 
had traveled to or lived in Africa. The fact that homosexuals were not the only 
victims made the term “GRID” seem inaccurate, and in the course of 1982 a new 
name for the syndrome came into use: AIDS, or Acquired Immune Deficiency 
Syndrome.

Between February and May 1983, two different research teams (one at the Pas-
teur Institute in Paris, the other at the National Institutes of Health in Maryland) 
independently identified likely culprits, examples of a curious class of viruses 
called retroviruses. After some dispute about priority, the two teams came to 
agree on the retrovirus responsible for the devastating attacks on human immune 
systems, and by 1986 international agreement had been reached on the name 
human immunodeficiency virus, or HIV. HIV, then, was identified as the cause of 
the syndrome called AIDS. And while some uncertainty about how HIV was 
transmitted persisted, expert opinion increasingly agreed that it passed from one 
person to another only through the exchange of body fluids, especially blood or 
semen. Transmission therefore might occur as a result of anal or vaginal sex, blood 
transfusion, or intravenous injection by a needle used by more than one person.

Meanwhile, the United States seemed in the grip of a new Black Death, a relent-
less disease that meant death for its victims and spread by uncertain means. By 
1985 over 15,000 cases had been diagnosed in the country, and about half of them 
had already died. In that year, the celebrated film actor Rock Hudson was one of 
the victims of AIDS, and his death increased popular attention to the epidemic.

The discovery of the apparent causative agent did at least make possible tests to 
diagnose the presence of the virus, although not everyone wanted to learn that 
they carried the seeds of an incurable disease. But the tests that were made sug-
gested that the virus had infected perhaps one million Americans; if so, a calami-
tous epidemic loomed. Some hope came in 1987, with the approval for use of a 
drug called Azidothymidine (AZT) that retarded the development of active AIDS 
in the HIV-infected.

By the end of the decade from 1981 to 1990, the number of diagnosed cases of 
AIDS in the United States had reached a total of over 160,000. That number con-
tinued to grow into the 1990s, but in 1995 the annual death toll reached a peak of 
about 50,000. In 1996 the number of deaths from AIDS fell to about 37,000, and 
the number continued to decline in subsequent years. More people continued to 
contract AIDS, but they lived longer. And by 1990 (if not earlier), the general con-
ceptions of the epidemic were changing (see the “How It Was Understood at the 
Time” section). (For factors behind the declining mortality from AIDS, see the 
“Responses” section.)
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The 1980s AIDS epidemic in the United States initially had a very dispropor-
tionate effect on male homosexuals (many white), but by the end of the decade the 
target population had changed significantly. One example illustrates the change: 
in New York City in 1981, 90% of the victims were male, and 50% of them were 
white. By 1999 males still made up 79% of the victims, but only 14% of them were 
white. After the initial 1980s epidemic, AIDS became increasingly a disease of 
men and women of color; homosexual contacts were increasingly joined by intra-
venous drug use and heterosexual contacts as the modes of transmission of the 
virus. And those characteristics of the AIDS epidemic were also true, on a fright-
eningly larger scale, in the African AIDS epidemic that continues to grow.

In 1982 about 1,500 cases of AIDS had been diagnosed in the world, the major-
ity of them in the United States. By 1991 that number had risen to 800,000, and 
the United States was no longer the center of the epidemic. More startling still 
were the numbers of people in the world infected by HIV, which reached 6.5 mil-
lion in 1992. Since that year the base number of those infected has soared: 23 mil-
lion in 1999, over 25 million in 2000; in 2018 the estimated total was between 36 
and 37 million.

Worldwide deaths from AIDS-related infections began exceeding two million 
by 2000. The peak year thus far seems to have been 2005, when UNAIDS esti-
mates of deaths ranged between 2.3 and 2.7 million. After that, a combination of 
responses intermittently and regionally began reducing the toll, which was set at 
about one million in 2018. The final toll of the pandemic remains to be known.

Sub-Saharan Africa, where HIV-AIDS gained a huge head start on the popula-
tion “before anyone knew the disease existed” (Iliffe 2006, 1) has borne the brunt 
of this pandemic.

By the 1990s, it was realized that about 80% of the world’s AIDS deaths were 
occurring in Africa. Some examples illustrate the extent of the disaster: in 1997 
between 25% and 30% of the adult population of Botswana was thought to be 
HIV-positive; in the same year, the number of AIDS cases per 100,000 population 
exceeded 500 in Zimbabwe, Zambia, and Malawi; in 2000 perhaps 4.2 million 
South Africans may have been HIV-positive, and that number rose to 6.6 million 
by 2010. South Africa’s population was then about 54 million; about one-eighth, 
therefore, of the population of sub-Saharan Africa’s most economically advanced 
society, the one with the highest per capita income, had been infected by HIV. The 
successes of some places could alternate with failure; thus, Uganda saw gradual 
reductions in new HIV infections between 1990 and 1998, but from that time until 
2010 new infection numbers rose again, from perhaps 80,000 to 150,000.

Although Africa remains much the most-affected continent, since 2001 Asia 
(and especially Vietnam and Indonesia) has been claiming a larger share. In 2003 
one-fourth of the new infections—1.2 million of the total of 4.8 million—were 
Asian. In 2005 HIV-AIDS related deaths in sub-Saharan Africa amounted to 
roughly 78% of the world total; by 2010 that proportion had dropped to about 74%, 
reflecting some comparative success for the world’s most beleaguered region. 
South and Southeast Asia’s share has remained at about 13%. The broadly defined 
area called “eastern Europe and central Asia” accounted for 3% in 2005, and over 
4% in 2010, evidence of increasing concern about that part of the world.
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SIGNIFICANCE

The U.S. AIDS epidemic in the 1980s marked a dramatic end to an era. In the 
years after World War II, Americans had become convinced that violent and uncon-
trollable epidemics were things of the past. That conviction stemmed in part from 
the remarkable application of antibiotics that apparently stamped out such diseases 
as tuberculosis and syphilis, and in part from the development of successful pre-
ventive vaccines. The most dramatic vaccine story was that of poliomyelitis in the 
1950s; the most sweeping success, the eradication of smallpox from the human 
population by 1977. Biomedical science seemed to have conquered the world of 
epidemic disease. AIDS challenged, and in many ways overthrew, that optimism.

The AIDS epidemic also affected sexual practices, coming as it did after a 
period of two decades when sex seemed to have no unfortunate consequences. 
The contraceptive pill, introduced in the early 1960s and widely available by 1965, 
reduced the likelihood of unwanted pregnancy; antibiotics, especially penicillin, 
seemed to banish the danger of venereal infections such as syphilis. The 1960s 
and 1970s were therefore generally seen as an era of sexual liberation. That was 
true—perhaps especially so—for American homosexuals, for many of whom sex-
ual liberation became part of a larger assertion of individual and civil rights as 
well as self-affirmation. AIDS led to increasing emphasis on safe-sex practices, 
both among homosexuals and the general population.

The AIDS epidemic also gave rise to a period of renewed stigmatization of 
homosexuals and a countervailing self-assertion and political activism among 
them (see the “Responses” section). That activism included movements to 
empower victims of the disease and to pressure political leaders for increased pub-
lic commitment to research and assistance. In turn, other patient awareness move-
ments sprang up, stimulated by the AIDS example. The victims came from groups 
suffering from such other ailments as breast cancer that had been (for whatever 
reasons) marginalized in the society.

AIDS also fueled new concerns about germs and their menace, especially in 
the period of the early and middle 1980s when the mechanism of transmission was 
not popularly understood. The adoption of electric-sensor bath and toilet fixtures 
in public restrooms began in that period, as people sought to avoid hand contacts 
with germs.

And, of perhaps the greatest significance, the American AIDS epidemic of the 
1980s was a part of the much larger (and continuing) story of the worldwide spread 
of the disease, on a scale that dwarfs the American experience.

Very few epidemics or pandemics in history have had important and lasting 
demographic effects; that is, population levels have almost always rebounded 
fairly quickly after an epidemic. That rapid recovery may not have happened in 
the wake of the early stages of the second plague pandemic (the Black Death), but 
even that case remains historically controversial. The present AIDS pandemic, 
especially in Africa, may prove another exception to the rule. If so, the pandemic 
will stand as one of the most significant demographic events in history.

Under the pressure of AIDS, life expectancy in many of the countries of sub-
Saharan Africa fell sharply by the early twenty-first century. Life expectancies for 
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children born between 2000 and 2005 in a number of African states dropped 
below age 40. In some of those countries, life expectancy had earlier been over 
age 50. Thus, in Swaziland, where life expectancy at birth was about 55 in the 
early 1990s, life expectancy at birth fell to 34 by 2004. In at least eight other Afri-
can states, life expectancies fell under age 40: Botswana, the Central African 
Republic, Lesotho, Malawi, Mozambique, Rwanda, Zambia, and Zimbabwe. Most 
of those countries have since crawled back from that precipice, and their life 
expectancies have risen above age 50, but the possibility of long-term demo-
graphic decline as a result of epidemic disease remains.

The pandemic has had those demographic effects in part because the disease 
has particularly struck the age groups of the population (between 15 and 45) 
responsible for both birth rates and childcare. The number of orphaned children 
(themselves at significantly greater risk of death from a variety of causes) has 
grown rapidly in sub-Saharan Africa.

The same age structure of the victims has also had important economic effects 
because young adults are generally the most economically productive group of the 
population. The consequences of the loss of young adult labor may be very great. 
For example, many African countries have become increasingly dependent on 
lucrative crops raised for export; those crops are often labor-intensive, and if so 
the scarcity of labor may imperil a country’s already shaky economic well-being. 
Individual enterprises may be crippled as well.

And, as the “Responses” section will make clear, the costs of responding to the 
disease may seriously strain the budgets of both poor countries and poor individu-
als. Will the costs of therapy create a new “apartheid” (McGreal 2000, 5) in South 
Africa, one in which the wealthy receive drugs and the poor are left to die?

As is true of any contemporary phenomenon, these (and any other) points about 
historical significance must be understood as very tentative and subject to revi-
sion, addition, and subtraction.

BACKGROUND

AIDS originated in Africa, but its appearance and spread in the world were 
facilitated by a number of factors. Rapid international transportation and frequent 
migration between countries and continents had become a feature of the world by 
the 1970s. Another worldwide phenomenon was the international trade in blood 
for transfusions; effective blood transfusions had become possible in the early 
twentieth century, and in World War II the techniques of transfusion spread 
widely. Blood infected by viruses could thus fly around the world quickly. 
Syringes, both glass and later plastic, were used for medical procedures (including 
inoculations and administration of antibiotics) and injecting narcotics. Reusing 
syringes could move an infection from one person to another.

Particularly in the Western world, the decades after World War II saw the rapid 
disruption of many traditional mores, especially sexual ones. Antibiotics freed 
people of the fear of venereal disease; contraceptive pills freed them from 
unwanted pregnancies. At least in public discourse (and perhaps in private 
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practice as well), a whole new air of sexual freedom and casual sexual encounters 
resulted. In some United States cities—notably San Francisco and New York—
this sexual freedom was promoted among homosexuals as an aspect of their per-
sonal and civil rights.

As the American epidemic proceeded, it came to coincide (unfortunately) with 
trends in criminal law. The war on drugs declared by a series of U.S. administra-
tions imposed lengthy prison sentences on drug users. Largely (but not entirely) 
for that reason, the U.S. prison population soared, a population that included a 
disproportionate number of drug users, some already infected with HIV. Prisons 
thus became a further locus for the spread of AIDS infections.

American political reaction to the AIDS epidemic may also have been condi-
tioned by an earlier disease scare, the swine flu episode of the 1970s. A huge gov-
ernment program had been developed to resist the threatened outbreak, only to 
have the epidemic fizzle out. Many people (and political leaders) were therefore 
leery of sweeping (and expensive) government programs. Would AIDS also prove 
a false alarm?

A further background point of interest: AIDS appeared in a sort of disease 
vacuum, not just in the United States but in the world. Tuberculosis seemed to be 
in retreat; smallpox, as of 1977, no longer existed in human populations. Was 
AIDS therefore more visible? Did AIDS find victims who might earlier have fallen 
to those other diseases? Certainly AIDS and tuberculosis now work in concert, all 
around the world.

Other factors complicated the African situation. Some were political; until the 
1950s and early 1960s almost all of sub-Saharan Africa had been controlled by 
European empires. Those European rulers, in place since the nineteenth century, 
had seriously disrupted traditional African social and political systems; the inde-
pendent states that succeeded imperial rule often occupied territories—defined by 
the European powers—that lacked ethnic or tribal cohesion. Independence might 
therefore be succeeded by prolonged periods of ethnic conflict or civil war.

Colonial rule had also involved economic exploitation, as European powers 
(and international businesses) sought to extract resources and profits. Labor was 
concentrated in both agricultural plantations and mines; economies were brought 
forcibly into larger metropolitan markets. Those changes meant increasing com-
mercialization and movement of goods, which continued after independence; an 
important factor in the diffusion of HIV infections was the sexual activity of long-
distance truck drivers.

The growth of cities in sub-Saharan Africa in the second half of the twentieth 
century was very dramatic. What had been sleepy colonial administrative centers 
rapidly amassed populations over one million. The cities grew in large part as a 
result of in-migration—people poured into them from the countryside. Economic 
necessity made many of the migrants leave their spouses behind; most of them, in 
coming to the cities, also left behind a world of traditional social customs and sanc-
tions. Economic necessity drove others to prostitution. In these circumstances, 
restraints on sexual behavior weakened, and the opportunities for venereal 
disease—including AIDS—magnified. From the start, AIDS in Africa was associ-
ated much more thoroughly with heterosexual contacts than with homosexual ones.
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Human blood transfusions may have also played a role in diffusing AIDS in 
Africa. Between 1950 and 1985, the total number of transfusions in sub-Saharan 
Africa increased from about 600,000 per year to 6.8 million per year; by 1970 the 
rate of transfusions in sub-Saharan Africa approached that of the developed cities 
of North America and Western Europe. As two modern scholars put it: “All known 
epidemic strains of HIV emerged in [sub-Saharan Africa] between 1959 and 1965, 
and over 50% of all transfusions in sub-Saharan Africa’s history occurred before 
1985—when HIV tests for blood first became available. It is likely that transfu-
sions in Africa contributed significantly to the growth of AIDS in this region” 
(Schneider and Drucker 2004).

Also contributing was the widespread use of hypodermic needles in health care 
procedures and among drug users. The needle was the symbol of modern Western 
biomedicine, used for both preventive vaccines and therapeutic antibiotics. The 
poverty of African societies made the frequent reuse of needles more likely.

HOW IT IS UNDERSTOOD AT PRESENT

When what is now called AIDS surfaced in 1981, it seemed to be concentrated 
in particular populations, and so first thoughts about the disease (or syndrome) 
focused on those groups, their lifestyles, and the products they used. Researchers 
(and the American public at large) especially considered homosexuals, their sex-
ual practices, and the products some of them used as recreational drugs (such as 
amyl nitrites, or “poppers”) as the potential sources of the ailment and/or as the 
means of its transmission.

But other groups attracted attention as well, notably Haitians both in Haiti and 
in North American cities such as New York and Montreal. As late as 1986, an 
article in the Journal of the American Medical Association considered this ques-
tion: “Do necromantic zombiists transmit [HIV] during voodooistic rituals?” in 
an article entitled “Night of the Living Dead II” (Greenfield 1986).

From the start, the biomedical community assumed that a causative agent—
a microorganism of some sort—could be found. Researchers in France discov-
ered the causative agent, the retrovirus called at first lymphadenopathy 
associated virus (LAV) in the spring of 1983; U.S. researchers simultaneously 
discovered human T-cell leukemia virus-I (HTLV-I), and then in 1984 the same 
U.S. team put forward human T-cell virus-III (HTLV-III), which proved to be 
identical to LAV. By 1986 the name “human immunodeficiency virus,” or HIV, 
was agreed on. And in the late 1980s, it was realized that two varieties (HIV-1 
and HIV-2) existed.

The discovery of the virus led biomedical thinking away from groups of the 
population and toward specific actions or behaviors that might facilitate its spread, 
although the line between a general fear of all gays as risky and only certain gay 
practices as risky was not always clear, especially in the popular mind (see the 
“Responses” section for some examples of such fears). Before the end of the 
decade, however, the fact that the virus only spread through the exchange of 
human body fluids, especially blood or semen, was widely accepted.
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The discovery of the virus 
also made possible blood testing 
to discover infection and that in 
turn led to a realization that not 
everyone infected by HIV had 
developed the symptoms of 
AIDS. That is, infection with 
HIV and a case of AIDS were not 
synonymous. That contributed to 
the shift from thinking about 
AIDS as a sudden and terrifying 
plague, a new Black Death, to 
considering it as a chronic or 
even latent condition. Its true his-
torical analogy was not with 
plague, smallpox, or cholera, but 
with tuberculosis, leprosy, or 
syphilis. Could it be managed?

As the AIDS epidemic 
became worldwide, it was gen-
erally understood that HIV 
passed from one person to 
another when body fluids (blood, 
semen) were exchanged, and 
that those exchanges might 
accompany sexual contact, 
injections from reused needles, 
or blood transfusions. Many 

social, political, and economic issues interfered with action on that understanding, 
however (see the “Responses” section).

By the late 1980s, researchers realized that HIV had at least two variants. The 
variant that was responsible for the devastating epidemic became known as HIV-1; 
another, and apparently milder, variant, found especially in West Africa, was 
called HIV-2. The existence of variations of the virus in Africa reinforced the 
growing conviction that HIV had originally evolved on that continent, and that its 
earliest human victims had perhaps been found there. Related viruses were shown 
to affect apes, and one in fact received the name simian immunodeficiency virus 
(SIV); its relation to HIV-2 is very close. That discovery therefore led to the theory 
that AIDS began as a disease of apes and crossed over into human populations 
that had contact with apes.

RESPONSES

Responses to the AIDS pandemic have reflected the general understanding of 
the cause and epidemiology of the disease, at least in theory. Involved have been a 
variety of preventive measures, including both attempts to modify behavior and to 

An AIDS researcher at the Centers for Disease 
Control and Prevention (CDC). Since the 
beginning of the AIDS epidemic, the CDC has 
been at the forefront of HIV investigation and 
laboratory research. (Centers for Disease 
Control and Prevention)
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find an effective vaccine, and the development (and provision) of therapeutic drugs 
for those already infected. Political, social, and economic controversies have 
arisen over both the preventive and the therapeutic approaches.

Many early responses, both of the public and of medical professionals, illus-
trated the fears that accompanied the epidemic. Fear of Haitians led to a dramatic 
fall in the number of American tourists traveling to Haiti: from 75,000 in the win-
ter of 1981–1982 to 10,000 in the winter of 1982–1983. Fear of homosexuals was 
particularly widespread. Thus, the city of Tulsa ordered a public swimming pool 
drained and disinfected after a gay group used it; the political commentator Pat-
rick Buchanan urged (in 1983) that gays be barred from jobs involving food han-
dling or childcare. Some religious and/or political conservatives saw the AIDS 
epidemic as a judgment of God on the sins of homosexuals and drug addicts.

Fears surrounded a variety of intimate human situations. In 1985 the Screen 
Actors Guild ruled that its members could refuse to take part in scenes involving 
heavy kissing, while the Washington National Cathedral (Episcopal) began offer-
ing alternatives to common cups in its communion services. Delta Airlines pro-
posed (and later withdrew the idea) that sufferers with AIDS be forbidden on its 
flights. And even the most mundane action might be a fearful one; as late as 1995 
a letter carrier in Charleston, West Virginia, refused to deliver mail to the resi-
dence of an AIDS sufferer.

The medical and health care professions expressed fears as well. In some cases, 
hospitals refused to treat AIDS patients or their staffs refused to work with them; 
in at least one instance a pathologist refused to examine a deceased AIDS victim. 
In an effort to overcome these fears, the New York state government in 1983 began 
distributing more public money to hospitals if they agreed to join an AIDS treat-
ment network.

Drastic public health remedies, notably ideas about quarantine, seemed to 
have little point, owing to the rapidly increasing size of the affected population 
and the early uncertainty surrounding the disease’s transmission. But the discov-
ery of the virus opened the possibility of testing the population and that in turn 
raised important doubts about the freedom of the individual from state interfer-
ence. Gay activists (and others) objected that a mandatory blood test could result 
in people losing their jobs or being denied health insurance. A Chicago court 
case in 1986 considered whether a divorced gay father, seeking overnight visita-
tion rights with his children, could be compelled to undergo a blood test (Tybor 
1986).

Medical attention fairly quickly moved from concerns about whole populations 
at risk (homosexuals, for instance) to an emphasis on individual behavior. In a 
way, the discovery of HIV led to more focus on individual responsibility; if you 
got AIDS, it was your fault, although it was difficult to make that argument about 
people who innocently became infected through blood transfusions or about 
infants who were infected by their mothers before their births. But clearly one 
response, therefore, was moral: reform your habits, especially your sexual habits 
and/or your use of intravenous drugs. The adoption of safe-sex practices divided 
the gay community, with some of its members urging that life itself depended on 
doing so, while others objected that their identity would thus be compromised.
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Still another moral response generated more general controversy. Should drug 
addicts be supplied with clean needles, at public expense and with the urging of 
government? New York City undertook a needle exchange program in 1988 that 
generated formidable opposition. Addicts feared identifying themselves to author-
ities; opponents of the program accused the health department of licensing, and 
even facilitating, drug abuse. What was more important: bringing the AIDS epi-
demic under control or stamping out heroin addiction? Something of the same 
question arose about the distribution of condoms in schools. Did doing so halt the 
spread of venereal diseases (among which AIDS might be numbered) or encour-
age youth sex? Which goal was the more important?

Until 1987 responses to the AIDS epidemic were limited to prevention, but in that 
year the first drug for the treatment of the disease, AZT, was licensed for use in the 
United States. It did not cure the syndrome, but it did apparently delay the progres-
sion of an HIV infection to an active case of AIDS. One result of the drug’s appear-
ance was to give people more reason to have a blood test; they might no longer fear 
simply learning about a death sentence but about a disease that might be managed.

The introduction of AZT also contributed to the changing conception of the 
disease, away from the fearsome sudden plague and toward a chronic disease with 
which people might live for years. Further drug therapies in the 1990s made such 
an outcome ever more likely. An AIDS “cocktail” came to include more than one 
drug and also to include a protease inhibitor (another development of the 1990s) 
that had the effect of stopping HIV replication in the body.

But these therapies were not universally applied, in part because their costs 
remained very high and in part because some of the most vulnerable and affected 
people remained reluctant to accept treatment by modern biomedicine. That 
seemed especially true of African American women, who were more likely to 
consult holistic and alternative healers. And by 2001, the disproportionate toll of 
AIDS on the African American population had become severe. Among white 
women in the United States between the ages of 25 and 44, 1.9 per 100,000 popu-
lation died of AIDS; among black women the number was 26 per 100,000. (For 
men in the same age group, the rate for whites was 8.3; for blacks, 53.5.)

Still another category of response was the effort to develop a preventive vac-
cine. Several dozen such vaccines were tried in the years after 1987, none with 
much success. Serious ethical questions surrounded trials of such vaccines, for the 
nature of the retrovirus posed different problems from those of other viral dis-
eases for which vaccines had been produced and applied. Such earlier vaccines 
remain some of the great triumphs of humanity over disease: the eradication of 
smallpox from the human population by 1977; the rapid development of vaccines 
against poliomyelitis in the 1950s. But each of those diseases (and others such as 
measles) shared the characteristic that one case of the disease conferred on the 
individual immunity from further attacks. A vaccine could therefore work because 
it gave the recipient a mild case of the disease, strengthening the immune system. 
But AIDS itself caused destruction of the immune system; how to mimic it with-
out bringing on that disaster?

The World Health Organization (WHO) began proposing world strategies to 
combat AIDS in 1986. In the following years, with the WHO’s encouragement, 
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many African countries organized national control programs for AIDS, but 
resources lagged well behind intentions. Some African political leaders thought 
that taking action against AIDS would tell the world that their countries were 
infected. Because they feared that international stigma would follow, they delayed 
action or even denied the existence of the epidemic altogether. Such attitudes dis-
couraged donors from making contributions. Annual global resources for AIDS 
had grown from $44 million in 1986 to $165 million in 1990, but that growth then 
slowed and stagnated by the mid-1990s.

Worries grew that the international response to the epidemic had failed, and 
those fears led to the formation in 1996 of UNAIDS, a program that combined the 
activities of a number of UN agencies in the hope that the different specialties of 
those agencies could be coordinated in a campaign against AIDS. At the least, this 
program did produce more reliable statistics about the spread of the disease, and 
the wide publication of those statistics created a sense of urgency among agencies, 
foundations, and some governments. Funding increased dramatically, but whether 
it has been enough remains uncertain. The WHO proposed to spend $5.5 billion to 
provide anti-AIDS drugs to 3 million Africans by 2005. But by early 2004, it had 
raised only $2.3 billion, and the United States was withholding contributions 
because its officials remained unconvinced of the safety of the drugs to be used.

Prevention programs aimed at changing some sex habits, especially focusing 
(first) on sex education for the young and advocating the use of condoms, and (sec-
ond) on the reformation of drug habits by offering treatment programs for addicts 
(perhaps to wean them from their dependency) and needle exchanges, ensuring 
that needles are not reused. Another preventive strategy has been to urge (and 
make available) blood testing for the general population. If people know that they 
are HIV-positive, they may modify their behavior to protect others.

Accompanying these prevention programs are parallel attacks on other vene-
real diseases and on tuberculosis. The lesions of other venereal diseases may be 
another entry point for HIV-infected blood or semen, and tuberculosis is just the 
sort of infection that the HIV-positive person may be unable to resist.

In some countries, these programs seemed to have worked well. In 1997 Uganda 
was a bright spot, where sex education and condom distribution had an effect on 
disease rates. Thailand had even greater success with such measures. But in too 
many places in Africa (and elsewhere) real barriers remained. Some donors and 
governments remained opposed to the distribution of condoms and needle 
exchanges, for fear that such programs simply encouraged the behaviors (sex, 
drugs) that furthered the epidemic. Would it not be better to preach abstinence? 
(The short historical answer to that question is that abstinence programs have not 
worked.) Resistance to the use of condoms remains widespread throughout Africa; 
their use is often taken to imply a lack of trust in one’s partner. Similarly, blood 
testing is widely feared; many people do not want to know that they are HIV-
positive, if only because their communities (including their lovers) may shun 
them. Social restraints (and lack of resources) thus hamper many preventive 
efforts.

Political pressures and the demands of commerce have complicated the use of ther-
apeutic drugs. The first therapeutic drug for AIDS, AZT, became available in 1987.  
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It has since been joined by a variety of other drugs, many of which are now supposed 
to be used together in what has been dubbed a “cocktail.” A variety of drugs may 
lessen the chance that HIV can develop resistance to any one in particular and the 
addition of protease inhibitors to the cocktail may slow or stop the replication of HIV 
in the body. And while these drugs have not promised to cure AIDS, they may make 
it manageable, prolonging the lives of those infected.

But their use in sub-Saharan Africa has met many obstacles, beginning with 
their costs. In 2000 a triple cocktail in South Africa cost about $600 (U.S.) per 
month, and one source estimated that only about 10,000 of South Africa’s 4 
million-plus HIV-positive people could even remotely afford that. Making drugs 
available more cheaply has been a very contested issue. The manufacturers—
mostly European or American—have argued that their research and development 
costs have to be recouped. Some African governments—most notably South Afri-
ca’s, as late as 2000—refused to negotiate with the manufacturers because their 
political leaders did not want to admit that AIDS was a problem.

A few examples from a period of months, in 2000 and 2001, illustrate the cross-
currents of commerce and politics. In late 2000 a pharmaceutical company 
announced it would take legal action to block the sale of a generic version of one 
of its AIDS drugs in Ghana; the company cited the need to cover research and 
development costs. Nongovernmental AIDS organizations, such as Doctors With-
out Borders, argued that the drugs concerned had been developed back in the 
1980s and that American government funds had assisted in that development. It 
was left up to individual African governments to negotiate with pharmaceutical 
companies, and the Ghanaian government chose not to offend the powerful phar-
maceutical company. At the same time that Ghana’s attempt to obtain generic cop-
ies was being contested, another company agreed to provide a certain AIDS drug 
to South Africa free, rather than face the importation of a generic copy.

In the early months of 2001, a legal case was contested in Pretoria, South 
Africa. At issue was another attempt by pharmaceutical companies to block the 
importation of cheap, generic, anti-AIDS drugs. In April the companies abruptly 
abandoned the case. But the political position of the South African government 
complicated the situation. That government had, for several years, been at best 
ambivalent about the AIDS epidemic within its borders. The president, Thabo 
Mbeki, had doubted the connection between HIV infection and the disease AIDS, 
and had also lashed out at Western perceptions of Africans as people whose habits 
spread the epidemic. His government, therefore, had at times downplayed the 
importance or the extent of AIDS and had refused to use public money to provide 
anti-AIDS drugs. Its reaction to the April 2001 Pretoria case in a sense persisted 
in denial: the case, it claimed, was not about the importation of anti-AIDS drugs, 
but about many different medicines used for many different ailments. Would the 
government now spend public money on anti-AIDS drugs? Or would it rely on the 
private sector to provide them?

In the succeeding years, a variety of international and nongovernmental agen-
cies have attacked the worldwide pandemic both in the crucial lands of sub-
Saharan Africa and elsewhere. The “Joint United Nations Programme on 
HIV-AIDS,” or UNAIDS, organized in 1995, has been especially influential. In 
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2015 it set a goal of ending AIDS as a global health menace by 2030 and estab-
lished statistical standards that would track progress toward that goal: 90% of the 
world’s living HIV-infected should know of their infection, the same percentage 
should have begun treatment, and the same percentage should continue treatment. 
Achieving those targets has been difficult and has proceeded erratically in differ-
ent regions and countries, for political, economic, and social enabling (or dis-
abling) factors have persisted. Treatments—antiretroviral drugs or still-uncertain 
vaccines—remain expensive for poor countries or populations; social stigmas 
may lead those infected to deny their condition or resist treatment; active political 
opposition may resist perceived international interference with local autonomy.

Responses have also been complicated by the realization that AIDS and some 
other diseases work in tandem. Tuberculosis especially feeds on the HIV-positive. 
Venereal diseases such as syphilis provide more opportunities for HIV infection. 
Campaigns against AIDS have thus had to be linked with responses to those dis-
eases as well (see volume 2, chapter 44).

UNRESOLVED ISSUES

As suggested in the “Responses” section, many political issues surrounding the 
pandemic remain unresolved. Individuals and governments remain (often for 
understandable causes) in denial about the seriousness or even existence of the dis-
ease. The costs of therapy remain daunting, and the demands of philanthropy and 
humanity face the countervailing pressure for profit. The AIDS pandemic provides 
an especially clear example of the tension between beliefs that health is a universal 
human right and that unfettered markets must be permitted to supply goods.

Other political questions remain as well. Are the responses to AIDS of poor 
sub-Saharan governments limited by austerity programs imposed on their spend-
ing by the International Monetary Fund or the World Bank? Has the extent of the 
pandemic been exaggerated or downplayed for political reasons? Has the relative 
success in slowing the spread of AIDS in developed countries and the successful 
application of anti-AIDS drugs there lessened Western interest in the problems of 
Africa and now Asia—or even in marginalized Western populations?

Another possible unresolved issue is the potential epidemic role of retroviruses 
related to, but distinct from, the HIV-1 that has ravaged the globe.
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The Mad Cow Crisis and Transmissible 
Spongiform Encephalopathies, 1985–

WHEN AND WHERE

Beginning in early 1985, a mysterious ailment began to be noticed among cattle 
in Great Britain. The number of animals affected multiplied rapidly in the next 
several years, and the name “mad cow disease” came into popular use to describe 
the problem. The British cattle population was reduced as a result of both the dis-
ease and the subsequent systematic slaughter of animals believed infected. That 
slaughter was undertaken as mad cow disease came to be linked with a fatal (and 
previously rare) neurological disease in humans, Creutzfeldt-Jacob disease.

The first observations of mad cow disease came from southern England in 
April 1985. A veterinarian was called to examine a cow that “had become hyper-
sensitive to noise, apprehensive, unpredictable, and aggressive, and was having 
difficulty walking” (Ridley and Baker 1998, 150). The cow was euthanized and its 
brain sent to a laboratory. In the following months, some other similar cases 
appeared, but it was not until 1987 that a report analyzing the pathology of the 
cases appeared. The pathology reports suggested that the cows suffered from a 
disease akin to one long familiar among sheep and called scrapie (see the “Back-
ground” section) but apparently new to cattle. The new disease was formally 
called bovine spongiform encephalopathy or BSE in October 1987.

In 1988 evidence accumulated that the disease had spread as a result of cattle 
being fed meat and bone meal that included scrapie-infected sheep remains. The 
question was then posed: If an encephalopathy could cross from one species to 
another (sheep to cattle), could it cross to humans? Were people who consumed 
beef (or lamb) at risk? Some human diseases were caused by agents of the same 
type (prions; see the “How It Is Understood at Present” section) as those respon-
sible for scrapie and BSE.

Of these, the most notable was Creutzfeldt-Jacob disease (CJD). Could eating 
beef bring on CJD? CJD was invariably fatal; it manifested itself in a variety of 
increasingly severe neurological problems, difficulty in walking, falling, tremors, 



328 Epidemics and Pandemics

dementia, and eventual paralysis and death. Could it have causes other than 
genetic?

Meanwhile the number of infected cattle rose steadily. A few hundred cases per 
month were diagnosed in Britain in 1988; in that year the British government 
began the compulsory slaughter of all animals suspected of the disease, and it also 
banned the addition of animal protein matter derived from ruminants (such as 
sheep or cattle) from animal feed. But despite these measures, by 1992 the number 
of cattle infected with BSE had risen to about 3,000 per month.

From that point, the number of infected cattle began to decline, but in March 
and April 1996 came the next great shock. A study analyzed 10 recent cases of a 
new variant of CJD and suggested that the cases were linked to the consumption 
of BSE-infected beef. Beef prices in Britain plummeted, and British beef faced 
embargoes first from France and then from the entire European Community. In 
2000 a study forecast that somewhere between 100 people (bad enough) and 
136,000 people (appalling) in Britain would fall victim to the new-variant CJD as 
a result of the infection of the British beef supply. Such estimates were admittedly 
difficult, both because how many people had consumed infected beef could not 
really be known (when, for instance, did the BSE epidemic really begin?) and 
because the incubation period of the disease was of an unknown length.

By the early years of the twenty-first century, the BSE outbreak had greatly 
eased, but the projections of eventual CJD cases remained uncertain. The total 
number of British cattle that had fallen victim to BSE was between 180,000 and 
200,000 as of 2001; some new infections continued to appear (about 500 total in 
2003), but the incidence had declined sharply. (And a far larger number of British 
cattle had been slaughtered to halt the outbreak since 1988.) Some cases of BSE, 
numbering in the hundreds, had also been found in France, Switzerland, Ireland, 
and Portugal. The first U.S. case appeared in the state of Washington in December 
2003.

Since 1995 the number of British deaths from the new variant CJD has reached 
about 260 (as of May 2019). Some of those people had donated blood, and some 
recipients of that blood have been identified. The frightening forecast of 100,000 
or more future deaths has therefore not materialized, although the future of the 
“epidemic” remains in doubt.

(Meanwhile other cases of CJD had arisen from another source. Between 1959 
and 1985, thousands of children had been treated with human growth hormone, 
derived from human pituitary glands. Some of the hormone was infected with 
CJD. See the “Background” section.)

SIGNIFICANCE

The linkage of BSE and the new variant CJD generated a major international 
panic. An unknown and potentially enormous human mortality seemed possible, 
given the gigantic consumption of beef in some countries in the world. Beef eaters 
were threatened by an inexorable and incurable disease. And that disease was 
caused by an agent against which it was difficult to imagine a remedy (see the 
“How It Is Understood at Present” section).
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The fear of beef (as a bearer of a fatal disease) therefore led to a major disrup-
tion of dietary habits, especially in Britain. In British culture, beef has long occu-
pied a central place; the “roast beef of Olde England” is a familiar cliché and 
thinking about giving it up was particularly wrenching for many of the British. 
And a similar disruption would have been very difficult elsewhere as well; in the 
United States, the beef hamburger had become one of the chief national dishes. 
The episode also led to what the European Commissioner for Agriculture called 
“the biggest crisis the European Union had ever had,” as the Union debated inter-
nal embargoes against one of its largest and most influential members (Ratzen 
1998, 95). BSE (and CJD) therefore disturbed international relations, as well as 
crippling export businesses.

(The massive culling of cattle in Britain repeated an earlier twentieth-century 
slaughter. That campaign had been undertaken to eradicate bovine tuberculosis 
(Mycobacterium bovis), stimulated by fears that tuberculosis could reach humans 
through consumption of cow’s milk; see volume 2, chapter 44.)

The epidemics also illustrate the apparently seamless web of infections between 
humans and other species. In that way, it was analogous to other contemporary 
disease concerns, such as avian influenza.

BACKGROUND

Both BSE and CJD are examples of a general class of diseases called transmis-
sible spongiform encephalopathies, and some background about three of such dis-
eases will clarify the history of this particular set of epidemics.

Scrapie, a disease of sheep, was first described in the eighteenth century. Sheep 
acted in a wild manner, rubbed themselves against posts, became dizzy, and then 
sank into lethargy, dying within two to six months. Nineteenth-century thinkers 
speculated about its cause, without coming to agreement. They also argued about 
what to do about it, with some advocating the isolation and/or slaughter of the ail-
ing animals. In 1898 lesions were discovered on the nerve cells of the victims, and 
those lesions became the identifying mark of the disease. By 1960 a great deal had 
been learned about scrapie: it was contagious; material from nervous tissue in 
scrapie cases could be inoculated into other sheep and scrapie would result, so the 
nervous tissue must contain some virus; the disease could be transmitted from 
sheep to goats, and then (in 1961) to mice. (The last point made possible faster and 
cheaper experiments on animals.) By the late twentieth century, scrapie was found 
in many sheep herds in many countries.

Creutzfeldt-Jacob disease, a fatal human neurological disease, was first 
described in the early 1920s. An apparently rare genetic phenomenon, it attracted 
little attention for some time. In the 1970s, several circumstances occurred. Two 
cases were traced to infection in medical-surgical procedures, which suggested 
that CJD was not simply genetic. A high incidence of CJD among a population of 
Libyan Jews was tied to their consumption of sheep parts; could CJD be a product 
of what you ate? The first worldwide epidemiological study of it, completed in 
1979, confirmed its rarity: one case per one million people per year.
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Kuru was a disease found among the members of an isolated people, the Fore, 
on the island of New Guinea. In 1955 an American researcher Vincent Zigas dis-
covered it there and described its symptoms: spasmodic trembling and eventual 
death, blamed by the Fore on sorcery. In the next several years, Zigas and Carleton 
Gajdusek studied it more thoroughly and suggested that it had been responsible 
for several thousand deaths in the limited area of New Guinea inhabited by the 
Fore.

Beginning in the late 1950s, some researchers began to connect these three 
diseases. William Hadlow (in 1959) suggested a link between scrapie and Kuru 
(Schwartz 2003). Then Gajdusek succeeded in transmitting Kuru to chimpanzees, 
with symptoms that resembled scrapie; he then linked them to CJD as well. In the 
years after 1966, Michael Alpers successfully traced Kuru among the Fore to can-
nibalism; when cannibalism declined among those people, Kuru declined as well. 
Kuru was apparently transmitted by the consumption of animal parts, of a partic-
ularly unusual sort. By the late 1960s, Kuru, scrapie, and CJD had been collec-
tively called transmissible spongiform encephalopathies. But no agreement had 
been reached on the cause or agent, of any of the diseases. They all seemed trans-
missible, but what drew them together was not a known causative agent or virus, 
but their similar cellular pathologies—results, not causes.

Meanwhile human growth hormone began to be used in 1959 to treat dwarfism. 
The therapy seemed very successful and demand for the hormone soared. Human 
pituitary glands supplied the hormone. Between 1959 and 1985, about 25,000 chil-
dren, worldwide, were so treated. By the end of 2000, 139 of them had contracted 
CJD.

HOW IT IS UNDERSTOOD AT PRESENT

When the mad cow crisis began in 1985, some understanding had been reached 
about the causes of transmissible spongiform encephalopathies, of which BSE 
proved to be one. In the late 1970s and early 1980s, Stanley Prusiner, an American 
biochemist, had shown that the causative agent of scrapie was a curious protein 
called a prion. Many prions exist in the protein world, most of them harmlessly; 
some abnormal prions, however, are infectious, and once in the body, accumulate 
and ultimately result in lesions in the nervous system. Kuru, CJD, scrapie, and 
BSE were soon all shown to be prion diseases.

All these diseases were therefore infectious, in the sense that the offending pri-
ons could be inserted into the body. But a number of CJD cases seemed instead to 
be genetic, or caused by the mutation of a gene. CJD might be infectious, or 
genetic, or spontaneous.

From 1988 on, BSE and CJD were linked in people’s minds by the possibility 
that the former could spread to humans and thus cause the latter. Was there an 
adequate “species barrier” that would prevent that? Was each prion specific to one 
species? In May 1990 a British domestic cat was infected by BSE, which sug-
gested that the disease could cross a species barrier (as had been known to be true 
of scrapie since the 1950s).



The idea of a linkage between BSE and CJD got much stronger in April 1996, 
when a group of British patients were diagnosed with what proved to be a varia-
tion of CJD. This new variant Creutzfeldt-Jacob disease (or nvCJD)—unlike other 
cases of CJD—shared a pathological resemblance to scrapie. Since BSE had 
emerged as a largely British problem, infecting the British meat supply, thinkers 
inferred that BSE likely was linked to the new form of CJD, which appeared in 
Britain as well. Subsequent experiments supported that conclusion, although the 
exact links remain in question.

RESPONSES

The practice of isolating and slaughtering infected animals had a long history, 
not just with scrapie but with other diseases as well. In the summer of 1988, the 
British government responded to the BSE crisis by ordering the compulsory 
slaughter of all animals suspected of infection. It also banned the use of animal 
feed that contained animal proteins derived from ruminants.

It proved difficult to implement these orders thoroughly. Animal feed contain-
ing meat and bone continued to be used. In 1988 the government originally offered 
50% of the value of the slaughtered cattle as compensation for the farmers. Did 
that provide adequate incentive to comply? Perhaps not, and the government 
agreed to increase compensation to 100% in 1990. By that time, the crisis had 
become a political issue, as the Labour Party (then in opposition to the ruling Con-
servatives) accused the government of concealing the true number of infected 
animals.

Meanwhile, other segments of British opinion reacted angrily to French (and 
other European) embargoes on British beef; newspapers resounded with anti-
French statements. European states lifted their bans on British beef in June 1990, 
after the British government agreed that only British beef from herds certified as 
free of BSE for two years would be exported. (In the previous year, another Brit-
ish policy had decreed that no cattle over 30 months old could be used for food. 
This policy reflected the belief that halting the use of meat and bone meal in cattle 
feed in 1988 would end the epidemic.)

But the intensified crisis of the spring of 1996 brought new and more stringent 
embargoes on the import of British beef into Europe. By 1999 the embargoes had 
eased.

By the end of 2003, it was estimated that Britain had destroyed about 4.5 mil-
lion cattle in response to the BSE crisis, at a point when the total cattle population 
of the country was perhaps 10 million. And also, by the end of 2003, BSE had 
reached the United States. The discovery of an infected animal in Washington 
state led the U.S. government to recall meat products from eight states. A second 
American case of BSE was reported by the U.S. Department of Agriculture in 
June 2005.

The response to BSE, therefore, involved the slaughter of infected animals, 
increasingly strict limits on the sources of beef that could be sold, and attempts to 
ban the use of animal parts in animal feed. Some of these responses, especially 
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after 1996, also grew out of fear of CJD. Much concern gathered around cattle 
products; what should be avoided? Cow’s milk seemed safe; so too did muscle-
tissue meat. The safety of meat from other organs of cattle remained more 
problematic.

Direct responses to the possibility of CJD took several forms. In the interna-
tional blood trade, transfusions using blood from Britain, or from people who 
had been to Britain, began to be limited or stopped. After 1988 human growth 
hormone was no longer derived from pituitary glands, but from recombinant 
genetics. Those steps closed some of the doors through which CJD might pass. 
A more general closure of the doors, through a preventive vaccine, has been 
called (by a modern authority) “difficult to conceive of” because of the peculiar 
properties of prions (Schwartz 2003, 183). The disease remains considered 
untreatable and inevitably fatal, and responses are limited to the relief of pain 
through drugs.

UNRESOLVED ISSUES

The most immediately important unresolved questions concern the future. 
How many people, especially but not exclusively in Great Britain, remain at risk 
of nvCJD? The numbers quoted earlier (in the “Where and When” section) 
remain tentative. Other unsolved issues relate to future mortality predictions. 
Are some people more susceptible to infectious prions than others? If so, why? 
When will the BSE epidemic end? And a parallel question persists about the 
number of people still at risk of CJD from human growth hormone treatments 
before 1985.

Some answers to those questions will depend on learning more about the mech-
anism of the spread of infectious prions, both within the body and between one 
species and another. How do prions find their way into the central nervous sys-
tem? Are other animals that get animal-based feed—hogs, chicken, fish—at risk? 
Can nvCJD conceivably pass from mother to unborn child?

Research continues on the development of possible vaccines, diagnostic tests, 
and even therapies for what has thus far been an incurable disease. But for some, 
such research raises another issue: In the world of public health, how significant is 
the nvCJD epidemic? Even the highest estimates of possible mortality place it far 
below contemporary AIDS, malaria, and tuberculosis. If public resources are 
scarce, how should they be apportioned?

For the historian, the origins of the BSE epidemic remain unresolved. Why did 
it occur when and where it did? Why did BSE suddenly appear (apparently in 
1981–1982, given its two- or three-year period of incubation) in Britain, and 
nowhere else? The use of animal-based feeds for livestock began in the nineteenth 
century and was common across the Western world. What contributed to the con-
tamination of British animal feed in 1981? Anything? Or did the infectious prions 
of BSE simply appear?
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Contemporary Malaria

WHEN AND WHERE

In 2001 malaria had resulted in 1,124,000 worldwide annual deaths, about 
960,000 in Africa alone. Those frightening numbers had become typical of  
malaria’s annual toll in the late twentieth century. Some other statistics were even 
more awesome: in 1998, for example, perhaps 300 million clinical cases of malaria 
occurred in the world, and as many as 550 million people were said to live at risk 
of the disease. Malaria was highly endemic in about three-fourths of the land of 
sub-Saharan Africa, where it accounted for about 20% of the childhood deaths 
there. As this chapter will discuss, some uncertain progress against malaria has 
occurred in the twenty-first century, but in 2017 the World Health Organization 
estimated 220 million cases worldwide, and 435,000 deaths—262,000 of them 
children under the age of five. Sub-Saharan Africa remained the epicenter of 
malaria, the scene of both remarkable individual, national, and international 
efforts, on the one hand, and recurring periods of ethnic violence that imperil the 
implementation of anti-malaria programs, on the other. For example, in Burundi, 
which had endured horrendous ethnic massacres in the mid-1990s, malaria sick-
ened three million people in 2001 and 2002—nearly half the then population of 
the country.

Sub-Saharan Africa especially remains the main focus of the Plasmodium fal-
ciparum parasite, but it has been relatively spared the ravages of the Plasmodium 
vivax variant, owing to the fact that many of its people lack a blood protein (the 
“Duffy antigen”) susceptible to P. vivax. Of the two different malarias, P. falci-
parum (causing “malignant tertian fever”) has most often been fatal, while P. 
vivax (and its “benign tertian fever”) is less often fatal but can also lie dormant in 
the body for up to two years and thus poses both the danger of persistent illness 
and the threat of continuing infection of others. A sub-Saharan exception to the 
general infection pattern has been Ethiopia, where P. vivax persists.

Many other places (chiefly in Asia and Latin America) remain prone to sea-
sonal or annual outbreaks of the disease. In Southeast Asia, P. vivax continues to 
infect Indonesia, Vietnam, Cambodia, and the Philippines. Some successes have 
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been reported; in 2016 Sri Lanka had been malaria-free for three years, but in 
2017 a more drug-resistant P. vivax appeared in Vietnam, illustrating the fluctuat-
ing and complex history of the struggle with malaria. In Latin America, similar 
triumphs alternated with failures: in 2018 the World Health Organization reported 
that Paraguay had eliminated malaria completely, the first American country to do 
so in nearly 50 years, but several months earlier malaria had returned to Venezu-
ela, which ironically had declared its eradication about 50 years ago (Baumgaert-
ner 2018; Grillet et al. 2018).

SIGNIFICANCE

Malaria is one of the great contemporary infectious epidemic killers, along 
with tuberculosis and AIDS. Its effects on the societies and economies of sub-
Saharan Africa remain especially severe. The cost of even relatively inexpensive 
treatments can strain the resources of a poor family, and relieving the large num-
ber of victims certainly strains the budgets of poor governments. As a chronic and 
weakening disease, malaria affects an individual’s ability to work, and so stunts 
the whole society’s economic productivity. In heavily endemic malaria areas, 
malaria especially concentrates on young, previously unexposed, children, and 
that fact weakens educational effectiveness in entire countries. Fears of malaria 
depress tourism, while businesses from the developed world hesitate to invest in 
malarial areas (or send their technical skills to them).

The earlier successful eradication of malaria from much of the developed world 
had made it invisible to some Western opinion, which may have assumed that 
malaria (rather like tuberculosis) was a disease of the past. But international orga-
nizations, nongovernmental bodies and philanthropies, and scientific communi-
ties have also been increasingly mobilized against the disease.

BACKGROUND

Malaria epidemics have an ancient history. Human settlements in tropical and 
sub-tropical lands throughout Eurasia from Western Europe to East and Southeast 
Asia experienced it. Thus, the disease was known to the people of classical Greece 
and Rome throughout their earliest history, and they clearly described it; the 
Roman Empire in particular suffered from repeated attacks of malaria. It contin-
ued to affect the medieval and Renaissance Mediterranean lands. Its presence in 
the tropics became an obstacle to European exploration and settlement of, for 
example, the West Indies and the interior of sub-Saharan Africa well into the 
nineteenth century.

The use of cinchona bark (adopted from the Indians of Peru) offered some relief 
as both a preventive measure and a cure; in the early nineteenth century, its active 
ingredient was isolated as quinine and became the chief remedy for the disease. 
Nevertheless, malaria was still a major world problem in the early twentieth cen-
tury. In the years before 1945, the world death toll from malaria probably averaged 
two million annually.



 Contemporary Malaria 337

Then a dramatic decline occurred in the decades following World War II. Some 
figures illustrate the change: in 1900 the annual mortality rate from malaria has 
been estimated at 194 deaths per 100,000 population; in 1930 the number was 174; 
by 1950 it had fallen to 48, and then in 1970 it was 16. That is, in a 40-year period 
(1930–1970), the death rate from malaria fell about 90%.

Three factors accounted for this remarkable improvement. The first was the 
application of new insecticides, above all DDT (developed in the United States 
during World War II), and their widespread use in malarial areas of Asia and 
Latin America. People in effect waged a successful war of eradication against the 
Anopheles mosquitoes that carried malaria parasites. Second was the use of more 
effective quinine-derived remedies, especially chloroquine, which greatly reduced 
malaria’s severity. Such remedies were combined with the third factor, called 
active case surveillance, in which malaria cases were monitored and (if possible) 
isolated from mosquitoes that might continue a chain of infection. In some places 
the results of these approaches were extraordinary. In Ceylon (later Sri Lanka) 
malaria had infected perhaps one million people before World War II; by 1963 the 
number of malaria cases in the country totaled only 20.

After the 1960s, however, the assault on malaria died down for a number of 
reasons. Fears about the environmental effects of DDT began in the 1950s, and 
Silent Spring, a 1962 book by the American biologist and writer Rachel Carson, 
called attention to the insecticide’s lethal effect on bird populations. The historian 
J. R. McNeill later said of Silent Spring that it “might be the most important [book] 
ever written by an American” (McNeill 2000, 339). In the Western world, public 
opposition to the use of DDT grew, and by 1972 its use had been banned in the 
United States. Many other countries followed suit.

At the same time that DDT was being abandoned, the causative microorganism 
of the most dangerous type of malaria—Plasmodium falciparum—began to evolve 
strains that resisted the effects of chloroquine. Even in countries where the num-
ber of mosquitoes had been sharply reduced, death rates stabilized (or crept up 
again) as therapeutic drugs proved progressively less effective.

And sub-Saharan Africa had remained the exception in the period between 
1945 and 1965. Malaria mortality rates illustrate the growing gap between it and 
the rest of the world. In 1900 the sub-Saharan rate was 223 per 100,000 (margin-
ally higher than the world’s 194); in 1930 it was 216 (the world’s, 174); but in 1950, 
when the world rate had fallen to 48, Africa’s remained 184, and by 1970 sub-
Saharan Africa’s malaria mortality rate was over six times as high as the world’s 
(107 to 16). After 1970 the gap grew wider yet; in 1997 the rest of the world’s 
malaria mortality rate (excluding sub-Saharan Africa) was one death per 100,000 
population per year, while in Africa the rate had climbed back up to 165. Sub-
Saharan Africans were therefore 165 times more likely to die of malaria as people 
in the rest of the world.

Malaria has been highly endemic in much of sub-Saharan Africa probably 
since prehistoric times. Some Africans (as well as some Mediterranean peoples) 
carry the genetic trait called sickle cell anemia, a recessive gene that carries some 
protection against malaria. (If they are heterozygous all is well, but if they are 
homozygous sickle cell anemia results in death.) Many do not possess the gene, 
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however, and so remain vulnerable to the disease, especially as children (adults, 
even without the sickle cell trait, may develop some immunity from previous 
exposure).

In the 1890s both the identity of the causative organisms (Plasmodia) and the 
role of mosquitoes in their transmission were discovered, and attempts to eradi-
cate mosquitoes began. American authorities triumphantly cleared mosquitoes 
out of Havana (Cuba) and central Panama (during the construction of the Panama 
Canal, 1905–1914), but the huge mosquito population of Africa discouraged 
attempts to duplicate those feats. European colonial governments in Africa opted 
instead for a limited attack, making a relatively small area of coastal cities (such 
as Dakar) safe for Europeans, and not attempting anything more ambitious. Uncer-
tainty about the possibility of eradication persisted even after the introduction of 
DDT, and no continent-wide efforts occurred in the years after 1945.

Some reduction in malaria mortality rates did occur in Africa after 1945, prob-
ably owing more to the greater availability of cheaper chloroquine (see the 
“Responses” section) than to mosquito eradication. But by the 1980s African 
malaria mortality again rose, as strains of drug-resistant Plasmodia spread.

African colonial and postcolonial political and economic conditions aided 
malaria’s spread. War and civil unrest deepened poverty, disrupted health sys-
tems, crippled sanitation and drainage, and caused massive population move-
ments. Such tragic episodes as the Biafran secession struggle in Nigeria between 
1967 and 1970, the 1979 uprising against Idi Amin in Uganda, civil war and fac-
tional turmoil in Liberia starting in the late 1980s, repeated coups in Sierra Leone 
after 1992, and the ethnic violence that tore Rwanda in 1994 and then spread its 
results into Congo, all created favorable conditions for disease.

Some worldwide conditions have affected the prospects of malaria in other 
places as well as Africa. Global warming may make cities and regions in presently 
temperate zones more akin to the subtropics, and so Anopheles mosquitoes might 
return to (for example) southern Europe and southern North America. And world-
wide transportation links make possible the quick movement of infections and 
disease vectors. The airport malaria phenomenon illustrates that. In France 26 
cases of malaria were reported between 1970 and 2000 “among people who had 
never visited a malarious country but who lived near or worked at airports”; in 
1994, “epidemiologists counted six malaria cases in three weeks near Charles de 
Gaulle Airport outside Paris, and calculated that eight to 20 anopheles mosquitoes 
had been on each of 300 arriving flights” (McNeil 2000, 11).

Without treatment, malaria—especially the variety caused by Plasmodium fal-
ciparum, sometimes called malignant tertian fever—can be a very serious dis-
ease. Its victim suffers debilitating weakness and anemia, and the disease may 
progress to organ failure and (in perhaps 10% of cases) death.

HOW IT IS UNDERSTOOD AT PRESENT

Since the 1890s, the roles of both the causative agents (Plasmodia) and the 
insect vectors that carry them (Anopheles mosquitoes) have been generally under-
stood. Several varieties of the microorganisms exist: Plasmodium falciparum  
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(the most serious), Plasmodium vivax (less serious but able to persist for years), 
and Plasmodium malariae. P. falciparum requires temperatures above 19°C, 
but P. vivax can flourish with seasonal temperatures above 15°C and can lie 
dormant throughout colder periods only to reemerge. The number of Anopheles 
mosquito species is very large, and their preferred habitats vary; for example, 
some feed indoors while others are found in the open, a circumstance that com-
plicates attempts to control or eradicate them. More recently attempts have 
been made to genetically interfere with mosquito breeding (Wade 2018) and—
similarly—to genetically uncover “essential genes” of P. falciparum whose 
identification might aid the development of therapeutic remedies (Zhang et al. 
2018).

RESPONSES

Vector eradication, meaning attacks on mosquitoes, remains an important 
response. It has involved both spraying with insecticides and managing water 
sources to discourage places and conditions where mosquitoes might breed. Win-
dow screens and bed nets protecting sleepers, perhaps treated with insecticides, 
have formed another line of defense. DDT, although widely distrusted as a symbol 
of environmental havoc, is still used in some countries; South Africa used DDT 
with great effect in its 2000–2001 malaria epidemic. The World Health Organiza-
tion’s recent anti-malaria programs (such as “Roll Back Malaria,” declared in 
1998) have not endorsed DDT, however.

Several therapeutic drugs have been employed against contemporary malaria. 
Chloroquine, the drug of choice until the 1980s, began to be replaced (first in Asia 
and Latin America, and then in Africa) as strains resistant to it developed. Pyri-
methamine, perhaps together with a sulfa drug, was one option; other drugs (such 
as mefloquine) appeared as well, but resistant strains of Plasmodium falciparum 
persisted. And newer drugs often might cost 5 to 10 times as much as the older 
ones, further crippling the ability of poor African individuals and governments to 
resist malaria. In the 1990s, some rediscovered “natural” drugs that were extracted 
from plants came into use, especially artemisinin; that class of remedies has joined 
the quinine-related ones in the continuing evolutionary struggle between microbes 
and their foes.

An important aspect of therapy is early recognition and treatment, especially 
for children. Again, poverty, together with lack of available medical facilities, 
makes early treatment difficult in many African places. Inadequate resources 
often have posed painful dilemmas: On what basis are they employed? Can young 
children be saved with stop-gap measures until more help can arrive?

Preventive vaccines remain a possibility, and a number of them have been tried. 
As they appear, however, poverty raises its head. For example, in 2015 a new vac-
cine (“RTS,S”) was approved by the European Medicines Agency and a large 
African field trial was held. Would its use confer enough benefit to outweigh its 
costs, or would resources be better used to widen the use of bed nets (“Malaria 
Vaccine Clears Hurdle” 2015)
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UNRESOLVED ISSUES

The effectiveness of therapeutic drugs against malaria is unclear and will likely 
remain so. Plasmodium falciparum has proven very adaptable, and a continuous 
evolutionary struggle between it and pharmaceutical research looms. Vaccines 
that would immunize people against malaria remain unproven, especially amid 
limited resources.

More generally, political issues remain unresolved. Will the rich nations of the 
developed world commit adequate resources and aid so that the poor nations (those 
most stricken by malaria) can deploy the ever-more-expensive therapeutic drugs 
made necessary by evolving strains of malaria? Will research on malaria vaccines 
receive adequate funding? Can poor nations find the resources to (for example) 
provide screens for dwellings? Will the ability and willingness of private philan-
thropy and nongovernmental organizations to invest in campaigns against malaria 
continue?

The use of DDT remains another unresolved (and in many ways political) ques-
tion. Some malaria experts urge that a “worldwide ban on DDT would be a mis-
take . . . DDT can be uniquely helpful” (Spielman and D’Antonio 2001, 204; see 
also Rosenberg 2004). But its use is strongly opposed by environmental organiza-
tions (for whom DDT remains a prime example of the evils of human environmen-
tal manipulation), and the United States has banned its use. The World Health 
Organization has not supported its application.

Global warming may extend mosquito ranges and bring malaria back within 
some territories from which it has been eradicated, especially in southern Europe. 
If and when that happens, how will world responses and resources be changed?
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Contemporary Tuberculosis

WHEN AND WHERE

In the early twenty-first century, tuberculosis remains one of the most 
widespread and dangerous diseases in the world, with an annual death toll that far 
outstrips some epidemics that attract more popular attention. In 2017 about 10 
million new cases of it occurred in the world. Since 1998 the number of annual 
world deaths has ranged between 1.5 million and 2 million; in 2017 the figure was 
1.6 million, a toll that exceeded that of HIV-AIDS. Estimates of the total number 
of people infected with the bacillus have been staggeringly high, some exceeding 
one billion, but the uncertain ground between “infection” and “symptoms of 
tuberculosis” makes such figures problematic.

Although tuberculosis is a worldwide problem, its incidence varies widely 
across different areas. The highest rates of morbidity and mortality are in coun-
tries of sub-Saharan Africa and Southeast Asia: the Central African Republic, the 
Congo Republic, Lesotho, Liberia, Namibia, Sierra Leone, Zambia, and Zimba-
bwe, and Cambodia and Papua New Guinea. The largest numbers of cases are 
found in populous Asian nations; in 2017 two-thirds of the world’s new cases 
occurred in India, China, Indonesia, the Philippines, Pakistan, Nigeria, Bangla-
desh, and South Africa, all but the last of those being among the largest world 
populations. In 30 countries in 2017 the rate of new tuberculosis cases varied 
between 150 and 400 per 100,000; in three of them—Mozambique, the Philip-
pines, and South Africa—the rate exceeded 500. And in 2018 when the rate in 
North Korea reached 640 the World Health Organization’s (WHO) Global Fund 
suspended grants to the country, hoping—diplomatically—that the “operating 
environment” would improve.

Although its incidence dramatically declined in the developed West in the 
twentieth century (see the “Background” section), tuberculosis persists there as 
well. In the developed world, the rate of new infections per year is generally less 
than 10 per 100,000 per year, but deaths from tuberculosis occur annually in 
Europe (many of them in Eastern Europe, including Russia and Ukraine). In 
2017 about 9,100 new cases of tuberculosis were reported in the United 
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States—fewer than AIDS (38,000 in 2017) or whooping cough (48,000 in 2012), 
but far ahead of such historic horrors as the now-rare plague, cholera, and yel-
low fever.

SIGNIFICANCE

The sheer worldwide extent of the contemporary tuberculosis epidemic marks 
it as one of the most serious disease events in human history. Any epidemic that 
kills over a million people a year and has infected untold millions of others 
deserves attention.

The contemporary tuberculosis epidemic also stands as an important example 
of a disease whose mortality has persisted despite the apparent success of curative 
remedies. By about 1960, many observers (in the Western world at least) believed 
that tuberculosis was a disease of the past. Its continued power demonstrates the 
importance of the relation between poverty and epidemic disease, as well as the 
danger of false promise fed by apparent local success (see the “Background” 
section).

Contemporary tuberculosis also illustrates the continuing biological evolution 
of disease microorganisms in response to human measures against them (see the 
“Responses” section).

Tuberculosis and the contemporary AIDS epidemic have fed on each other, for 
tuberculosis is the leading infection to which the immune-weakened AIDS patient 
succumbs, and an HIV infection weakens resistance to tuberculosis (see also vol-
ume 2, chapter 41).

BACKGROUND

It is now believed (and has been since the late nineteenth century) that pulmo-
nary tuberculosis results from an infection of the lungs by the microorganism 
called Mycobacterium tuberculosis. Many people are infected by that bacterium 
but do not develop disease symptoms. In such cases, the body’s immune system 
successfully isolates the invading germs and no harm results, even though a blood 
test will give a positive reading for tuberculosis. The disease, therefore, involves 
an infection that is a necessary cause but evidently not a sufficient cause. Many 
different possible factors may account for a body’s successful resistance, and 
those factors will be discussed shortly.

Mycobacterium tuberculosis was discovered in 1882 by Robert Koch, which 
made possible a new and more precise definition and diagnosis of the disease. 
Previously, its identification had depended on a judgment of clinical symptoms, 
but by the beginning of the twentieth century the presence of the bacterium 
defined the disease; if it was absent, the disease was not tuberculosis.

This discovery did not, however, play much role in the decline of tuberculosis 
mortality that began in the Western world at the end of the nineteenth century. 
That decline was sustained largely by improvements in standards of living. Better 
nutrition increased powers of resistance, and so too did declining birthrates that 
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meant fewer pregnancies for women. More spacious living quarters (and better 
ventilation of homes and workplaces) reduced the chances of exposure to the bac-
terium, which was most often airborne. Death rates may have also receded from 
their high nineteenth-century levels in part through natural selection; if powers of 
resistance had a genetic component (still an uncertain point), then the survivors 
(and their descendants) may have been more resistant.

Human interventions against tuberculosis played a secondary role in the fading 
of the disease between 1900 and 1950. Sanatoriums (popular especially in Britain, 
Germany, and the United States) did isolate some sufferers from contact with oth-
ers; a vaccine (called BCG) began to be used in the 1920s in some countries, but it 
was not universally accepted. Another human intervention grew out of the realiza-
tion that tuberculosis could be found in other animals. Very old traditions had 
associated human and animal diseases, and in the 1860s tuberculosis had been 
inoculated from one species to another. Then in the 1890s, the American researcher 
Theobald Smith successfully isolated Mycobacterium bovis in cattle. Could 
humans be infected by bovine tuberculosis? Authorities differed, but (especially 
in the United States) pressure grew to err on the side of safety. The response pro-
ceeded on two fronts: cattle shown to be tubercular were to be slaughtered (at 
potentially huge costs), and the “pasteurization” of milk began, in which heat 
killed microorganisms in it. Between 1917 and 1922, the incidence of tuberculosis 
in American children had fallen to one-half the rate experienced by their British 
counterparts, a triumph credited to the “pasteurization” campaign, although many 
other environmental factors may have been involved.

Mortality from tuberculosis fell appreciably, for a combination of those rea-
sons, into the 1950s. At that point antibiotics intervened to dramatic effect, espe-
cially streptomycin, first isolated in 1944. Streptomycin, and later antibiotics that 
also proved effective against tuberculosis, opened the possibility of a genuine cure 
that would kill the microorganisms and hence end the disease. By the 1960s—in 
the developed West at least—tuberculosis was rapidly forgotten, apparently a dis-
ease of the past.

Tuberculosis did not, however, disappear so rapidly from other parts of the 
world. The disease remained the single most important killer in China throughout 
the first half of the twentieth century (Yixia and Elvin 1998). Many places in the 
world did not share in the industrializing West’s prosperity, and so the Western 
improvements in standards of living were not mirrored elsewhere.

And after the introduction of antibiotics, many places lacked the resources to 
provide such treatments to their populations. In addition to the provision of antibi-
otics themselves, their administration had to be monitored and patients reminded 
to complete the treatment. Administration of antibiotics required some widespread 
level of primary health care, and also some level of medicalization of the popula-
tion as a whole. Some or all of those necessities remained absent in many poor or 
developing countries.

In some places, therefore, antibiotics were not available at all. In others, their 
administration was incomplete, with some people untreated and others only par-
tially treated leaving their dosage unfinished. Such circumstances encouraged 
the spread of strains of Mycobacterium tuberculosis that were resistant to 
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antibiotics. Survival of such strains would probably have happened anyway 
through natural selection, but the incomplete administration of dosages acceler-
ated the process.

HOW IT IS UNDERSTOOD AT PRESENT

Since the late nineteenth century, tuberculosis has been linked with infection of 
the body by the microorganism Mycobacterium tuberculosis. Tuberculosis is often 
equated with a specific infection of the lungs, called pulmonary tuberculosis, but 
the microorganism can infect other parts of the body as well; for example, the 
disease sometimes called scrofula is a tuberculosis infection of the lymph glands.

Why some people infected by the microorganism develop the clinical symp-
toms of tuberculosis (of the lungs or elsewhere) remains a topic of discussion. In 
2018 an authoritative journal reported that “our understanding of how 90 to 95% 
of infected individuals live with chronic TB is extremely limited” (Fogg 2018). 
Heredity, living standards (including diet), and stress may all play a role, as (obvi-
ously) does any weakening of the body’s immune system, such as that resulting 
from an HIV infection.

RESPONSES

In the early stages of the contemporary epidemic, some health authorities hoped 
to immunize infant populations with the BCG vaccine. Some of those efforts have 
persisted, but attention has shifted to the effective administration of antibiotics to 
cure tuberculosis patients.

The first successful antituberculosis antibiotic, streptomycin, was soon joined 
by isoniazid, and their combination became the remedy of choice. Two other anti-
biotics were added to these, forming what is sometimes called a four-part antitu-
berculosis “cocktail”: rifampicin and ethambutol, and the development of still 
others continues. These antibiotics confront a microorganism whose powers of 
resistance evolve, which inhibits or nullifies the drug’s efforts. In early 2019, the 
WHO reported that one-third of world TB deaths were inflicted by “Multi-Drug 
Resistant Tuberculosis” (MDR-TB), illustrating the difficulties facing curative 
remedies. Costs of drugs rise, and treatment regimens evolve; for example, in 2018 
the WHO encouraged the use of “less harmful drugs in regimens lasting as little as 
9 months” instead of one that lasted twenty months and had “serious side effects.”

In the late 1980s, some countries evolved a strategy called DOTS (directly 
observed treatment, short course). The concept centered on the careful monitoring 
of each patient’s consumption of antibiotic pills. An individual—perhaps a family 
member, a nurse, a local traditional healer—personally watched each pill being 
consumed by the patient for a full dosage of (usually six) months. Where it was 
introduced, this system achieved dramatic increases in the rate of cure, and it 
remains a widely accepted international standard, adopted by the WHO in 1993.

An interesting surge in tuberculosis in the United States between 1985 and 
1992 illustrated that social and political factors remained important. After steady 



 Contemporary Tuberculosis 347

declines in tuberculosis rates (and cases) since World War II, the numbers of cases 
(and the rate) leveled out in 1984, and then rose irregularly until 1992. That 
increase followed a change in federal policy, which until those years had made 
available federal funds for tuberculosis control. The new approach offered block 
grants to states to use as they wished; federal authorities in effect said that if states 
chose to downplay antituberculosis efforts, doing so was up to them. Some did, 
and tuberculosis rates rose, especially among the populations of prisons and those 
infected with HIV, both groups stigmatized by elites. In 1993 direct federal fund-
ing for tuberculosis control resumed, and tuberculosis rates once again declined. 
Effective measures against the tuberculosis epidemic remain, therefore, subject to 
political whims.

Did the success of biomedical cure weaken interest in preventive measures? 
What has been called a “U-Shaped Curve of Concern,” in which a fall in mortality 
and morbidity rates create a corresponding fall in public health funding and atten-
tion, may have been at work. In Germany in the 1980s city planning manuals and 
educational curricula no longer discussed issues of public health; had the prob-
lems been solved? (Rodenstein 1988; Reichman 1991).

For many people and authorities, especially in the developed West, tuberculosis 
remains a disease of the past and is therefore easily ignored. It does not generate 
the fears or stimulate the excitement of other newer ailments, even though its toll 
far exceeds theirs. Resources to combat tuberculosis therefore may have a lower 
priority than they should.

UNRESOLVED ISSUES

The prevalence of worldwide poverty, related to dramatic disparities in income, 
remains the most general underlying issue in the tuberculosis epidemic. As long 
as ill-nourished people live in congested quarters, the conditions favorable to 
tuberculosis will continue to exist. And although the possibility of cure for many 
(or even most) tuberculosis patients is real, making antibiotics available and orga-
nizing their effective administration has required political commitments that both 
governments and social elites have not always been willing to undertake. Histori-
cally, elites and governments have often been indifferent to diseases that affect the 
poor or the otherwise marginal members of society.

Historically tuberculosis flourished in crowded cities and housing conditions, 
and such conditions persist in much of the world. In some ways they are more 
widespread than ever, for a higher proportion of the world’s population is now 
urban, and the cities of the developing countries of Asia and Africa have grown 
especially rapidly. The gulf between the rich nations of the developed world and 
some of the poor nations elsewhere remains very wide. Rapid means of transpor-
tation and massive worldwide labor migration, as well as flight from warfare or 
internal political turmoil, all contribute to the spread of disease, especially a dis-
ease such as tuberculosis, which may be carried by people who have not yet shown 
symptoms.

An important background complication of the contemporary tuberculosis epi-
demic is the enormous number of people infected with HIV, estimated in 2003 at 
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between 34 and 42 million. Those many millions are therefore at greater risk from 
infections such as tuberculosis, which is in fact the greatest single killer of the 
HIV-infected.
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SARS Epidemic, East Asia, 2002–2003

WHEN AND WHERE

The ailment eventually entitled SARS first appeared in Guangdong province of 
southern China, where its first known case apparently occurred on November 16, 
2002. A mounting number of cases developed throughout the province in Novem-
ber and December, and by the end of the year provincial medical authorities in 
Guangzhou (formerly Canton) had become concerned. In January 2003 the first 
case surfaced in the nearby autonomous city-state of Hong Kong, and from there 
the disease rapidly diffused around the world; infections had developed in a Hong 
Kong hotel, and on February 21 guests of the hotel began returning to their homes. 
Between February 23 and 25, infected air travelers had reached Singapore, Hanoi, 
and (remarkably) Toronto. Cases of the disease also spread through China; Beijing 
reported cases on March 5.

By that time, international concern and responses had rapidly grown, and the 
epidemic was quickly contained. By late April, Vietnam was free of SARS; Sin-
gapore followed in May, Hong Kong and Beijing in June, and by July 5, when both 
Toronto and Taiwan had eliminated SARS, the World Health Organization 
declared that the worldwide epidemic had been contained.

The WHO enumerated the toll as of July 31, 2003: 8,098 worldwide cases of the 
disease, resulting in 774 deaths. Of these cases, 7,083 had occurred in China, 
which suffered 648 of the deaths. Taiwan, Canada, and Singapore had, respec-
tively, 344, 251, and 238 cases, and 37, 43, and 33 deaths. Twenty-nine cases 
occurred in the United States, none of them fatal.

After some early confusion about naming the ailment, on March 15 the WHO 
decided on calling it “Severe Acute Respiratory Syndrome,” or SARS.

SIGNIFICANCE

This epidemic was the “first new infectious disease to cause a global health 
scare since the emergence of AIDS” (Abraham 2005, 120). Its rapid worldwide 
diffusion illustrated the hazards posed by the freely employed means of distance 
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travel for international business and professions, as well as the mass internal 
movement of labor demanded by economic modernization. And the almost equally 
rapid containment of SARS showed the power of international biomedical organi-
zations to discover a disease’s cause and institute appropriate responses.

BACKGROUND

The SARS epidemic occurred at a time of severe international tensions and 
conflicts. The 2001 “9/11” terrorist attack in the United States precipitated the 
U.S.-led invasion of Iraq, which got underway in March 2003—as the epidemic 
seemed to be spreading across the world. Reactions to the epidemic reflected the 
war atmosphere. They also reflected a long-standing Western belief that the “East” 
in general, and China in particular, was the source of world diseases. In 2003 
“Chinese-owned businesses in some North America cities were boycotted as sites 
of possible infection, even though there had been no cases of disease there” (Peck-
ham 2016, 8).

The location of the original epidemic also made relevant the ambiguous rela-
tionship of the Peoples’ Republic of China and the semi-autonomous territory of 
Hong Kong that immediately adjoins Guangdong and is only 90 miles from 
Guangzhou. Responses to the disease differed between them, and the interna-
tional position of Hong Kong gave it a prominent role. It had long been a center of 
international trade and travel, and so could serve as both a potential diffuser of an 
epidemic and a focus for international response to it. In 2017 an estimated 250,000 
people passed to or from Guangdong and Hong Kong daily, illustrating the 
remarkable volume of traffic between them.

HOW IT IS UNDERSTOOD AT PRESENT

SARS first appeared as a respiratory illness that did not respond to attempted 
remedies; an early term for it was “atypical pneumonia.” In 2002—and since 
1997—widespread concerns about an “Asian flu,” H5N1, hovered in the back-
ground, and so possible influenza theories arose. In March 2003 many research-
ers, both in China and Europe, argued that a “paramyxovirus” was responsible, 
but by the end of that month, the WHO, adopting an argument made by Malik 
Peiris of the University of Hong Kong, had agreed that the culprit was a previously 
unknown coronavirus.

The virus is droplet-borne from the respiratory organs of the victim and so 
does not travel far. That circumstance explains why caregivers—nurses, physi-
cians, hospital staff—were especially at risk, as were others in close contact with 
the victim—including relatives and those in the crowded public rooms of hotels.

RESPONSES

Initial responses in Guangdong confronted the evident symptoms: respiratory 
distress, fever, coughing. Steroids were prescribed, with uncertain effects. Fear of 
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contagion quickly led to quarantines and isolation facilities, while caregivers 
girded themselves with gloves, masks, and protective gowns. In the belief that air 
conditioning systems might spread droplet-borne viruses, they were turned off—
making the work of the caregivers, already heavily clad in gear, more difficult. 
The search for the causative organism proceeded, marked by disagreements. 
Meanwhile, the Beijing government denied the gravity of the situation; when 
Zhong Nanshan, a leading Guangdong physician who clearly understood the dan-
ger of the epidemic, reported the disease, his report (which summarized important 
findings about the pattern of the disease’s spread) was not released to the public.

SARS reached Hong Kong in late February 2003 when a visiting Guangdong 
physician checked himself into a Hong Kong hospital (after having first checked 
into a hotel), warning that he suffered from the “extremely contagious disease that 
he and his colleagues had been treating” (Abraham 2005, 54–55). That event 
began the decisive Hong Kong and international response to SARS (as it was soon 
to be called), for infected guests in the hotel began dispersing on international 
flights, while the hospital became a locus of the disease. Doctors working with the 
WHO in Hanoi sounded an alarm, seconded from Hong Kong. Between March 12 
and 15, the WHO’s headquarters in Geneva issued emergency worldwide alerts, in 
doing so bypassing the national health administrations through which it ordinarily 

During a SARS outbreak in China in 2003, a doctor obtains information from a SARS 
patient. Both wear protective facemasks to minimize possible cross-contamination of 
the contagious SARS virus. The doctor also wears a gown, latex gloves, and a head 
covering as part of his personal protective equipment. (Centers for Disease Control 
and Prevention)
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worked—a measure of the extreme sense of urgency the epidemic inspired. On 
March 12, the number of cases known in Hong Kong and Hanoi was 55; by mid-
April, 3,000 cases had been reported, involving 20 countries.

While the hunt for the cause proceeded, the emergency use of an antiviral drug, 
Ribavirin, became widespread before trials had determined its efficacy. A more 
important response was the successful WHO pressure on airlines all over the 
world to keep the ill from boarding their planes, thus choking off the international 
(as well as intranational air) diffusion of SARS. The WHO also promoted a 
remarkably cooperative international harnessing of virology research that ulti-
mately confirmed that the causative organism was the previously unknown coro-
navirus, first identified by Malik Peiris of the University of Hong Kong.

The responses of the Chinese government in Beijing evolved from denial to 
cooperation with the international efforts. In the early stages of the Guangdong 
epidemic, news of it was suppressed, or the presence of an epidemic was denied; 
as some news inevitably leaked out, any disease was said to be under control. And 
that disease was certainly not “Asian flu” (a subject of worldwide concern); rather, 
it was a mild chlamydia infection. The descriptive report of Zhong Nanshan was 
not published. WHO enquiries were discouraged. Nevertheless, information con-
tinued to circulate, perhaps through the Internet, perhaps from cell phone texts. 
Discrete diplomatic pressure from the WHO and from foreign governments such 
as the United States played an additional role, while Chinese government statistics 
about SARS were released that contradicted simultaneous official denials. In mid-
April, for reasons still debated, the Beijing government became an active partici-
pant in the international campaign against SARS.

UNRESOLVED ISSUES

A contemporary Chinese journalist called the SARS epidemic “our country’s 
9/11,” in the belief that it challenged the Chinese to realize “the real meaning of 
globalization” (Peckham 2016, 290). That implied—among other things--that 
changes must occur in the Chinese health system’s relative isolation from interna-
tional networks. To some extent, such changes ensued; for example, the Chinese 
quickly adopted a more open policy about HIV/AIDS in the country, publicly 
acknowledging its existence and danger to the country. Some foresaw that “scien-
tists” would replace “bureaucrats” in shaping public health policy.

Did changes also occur in therapeutic responses to epidemics? During the 
SARS crisis, practitioners of traditional Chinese medicine continued to act in the 
country, together with those who followed the course of responses discussed ear-
lier; did the success of their respective approaches differ? Not clearly. And the 
epidemic was halted by an application of long-established policies: quarantine, 
isolation, contact epidemiology, none of them dependent on twenty-first-century 
biomedicine. To what extent has the Chinese public health system changed in 
response to SARS?

The world’s, and China’s, response to SARS reinforced the images of a military 
campaign: the disease was an “insurgent” that was to be attacked. These images 
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joined those already employed against the contemporary H5N1 influenza epi-
demic. In the West, both epidemics were seen as further evidence of the dangers 
posed to world health by the teeming working-class cities of China. Those long-
standing conceptions (or prejudices) were thus confirmed by SARS. But did SARS 
also contribute to raising questions about wider worldwide complicity in those 
teeming living conditions, such as the insatiable world demand for the cheap prod-
ucts of cheaply paid Asian labor?

The SARS coronavirus was clearly zoonotic, but with what animal species did 
it originate? For a time, civet cats were the prime suspect, and a culling of the 
creatures was undertaken during the epidemic. But many other species were 
investigated as well, including the infection from multiple animal sources, with-
out finding an answer. And the possibility that SARS has been with humans for 
years remains.
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“Asian Flu” (H1N1) Epidemic, Asia, 
2009–2010

WHEN AND WHERE

On April 21, 2009, the U.S. Centers for Disease Control (CDC) announced that 
two children had become infected with “swine flu,” or H1N1 influenza. Three 
days later, it emerged that similar cases had been reported in Mexico in preceding 
weeks. By May 6, the same flu had been identified in 21 other countries, which 
drove the World Health Organization (WHO) to warn of an impending pandemic 
involving “sustained community level outbreaks” (quoted in Dehner 2012, 16).

From those alarms in April and May 2009, the new infection spread over most 
of the world and only ebbed in November. For example, in the United States nearly 
61 million people were sickened by it, 275,000 hospitalized, and over 12,000 died 
(“CDC Estimates of 2009 H1N2 Influenza Cases, Hospitalizations and Deaths in 
the United States” n.d.). That number, while it represented individual tragedies, 
also represented about 3% of the total deaths in the country, and influenza was not 
numbered among the leading national causes of death. Nor did 2009’s influenza 
toll differ significantly from its annual exactions in the United States.

The worldwide effects were similar. Across the globe estimates of the total 
mortality ranged between 152,000 and 575,000, again representing between 1% 
and 7% of the world’s total deaths.

SIGNIFICANCE

This epidemic was a major cause of worldwide concern in 2009 and 2010. It has 
since acquired retrospective significance as an example of a dog that did not bark 
in the nighttime, as the feared major pandemic that did not occur and in which the 
death toll was typical of general flu expectations. But its relative severity for the 
young also refocused attention on a different demographic (see below). The 
epidemic also illustrated the possibilities of popular—and even technical—
misunderstandings of words.
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BACKGROUND

This epidemic occurred at a time when the world’s public health authorities 
were focused on the dangers threatened by an avian “bird flu” (H5N1). Wide-
spread concerns about such a flu had been stoked by the renewed interest in the 
1918–1919 “Spanish Flu” pandemic. In 1997, the genetic code of the cause of that 
pandemic had been discovered, while (coincidentally) alarming cases of the new 
H5N1 “bird flu” appeared in China. The enormous—and domesticated—poultry 
population of China seemed to pose a threat to the world, further conditioned to 
assume that diseases of all sorts (from nineteenth-century cholera to 2002 SARS) 
had their origins in Asia.

Such worries led to vaccines being mobilized to confront the expected H5N1 
bird flu, so when that pathogen did not in fact appear, little time remained to 
restock the relevant vaccine supply. The belated diagnosis of an H1N1 strain in 
turn called forth fears of a reappearance of the “Spanish flu” pandemic of 
1918–1919.

This epidemic also coincided with a serious recession in American and many 
other Western economies that weakened government (and private) financing of 
public health institutions and reduced personnel levels.

HOW IT IS UNDERSTOOD AT PRESENT

General agreement had long been reached about many of the features of influ-
enza: as a virus, it was very contagious, moving easily through the air from per-
son to person; it ultimately was contracted from some other host species such as 
birds or mammals; it was very widespread, usually mild, but occasionally lethal. 
More recently, the constant mutations of the virus had been realized, and differing 
classes of subtypes had been recognized. In 2009 differences of opinion about the 
relevant subtypes, and about their animal hosts, existed. Influenza sometimes 
interacted with pneumonia, and in doing so posed an increased danger to the 
elderly; but on at least one notable occasion—1918–1919—it disproportionally 
affected young adults.

RESPONSES

In the early stages of the epidemic, before attention shifted to the H1N1 virus, 
responses characteristically followed some established routines: isolation of the 
sick, rigorous sanitation, face masks to contain the epidemic, together with nurs-
ing care to relieve symptoms. The possibility of closing schools (especially) or 
other public facilities roiled many communities. Prevention waited on the devel-
opment of vaccines that would counter the unexpected H1N1 virus. Those vac-
cines only became available in quantity in November 2009. The vulnerability of 
young adults was only recognized empirically, as the epidemic unfolded.

Overlying both American and world responses to the epidemic were uncertain-
ties about its severity, illustrated (and perhaps driven) by the WHO’s labeling the 
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epidemic as a “phase 6 pandemic.” As a trio of contemporary critics argued, “Did 
the designation ‘pandemic’ refer to the pathogen’s novelty, rapid transmission, 
geographical distribution, or to severity? Historically, the terms “epidemic” and 
“pandemic” have been employed interchangeably and in popular usage have come 
to refer to ‘large-scale occurrences of infectious and chronic diseases’” (quoted in 
Peckham 2016, 18). How urgent should be official and popular responses? Should 
officials be trusted?

UNRESOLVED ISSUES

The rapid evolution of “influenza” viruses, together with the apparently increas-
ing variety of them, remains a challenge for world public health. Can vaccines and 
appropriate responses keep pace? And, as Dehner says, when the warning 
responses of public health agencies—concerned with preventing the worst case—
prove unnecessary, public opinion may turn against them, with accusations of 
their complicity with pharmaceutical manufacturers (Dehner 2012, 197–198).
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MERS Epidemic, Middle East, 2012–?

WHEN AND WHERE

In March 2012, a student in Jordan fell ill with coughing, shortness of breath, 
and fever; despite being in a hospital’s intensive care unit, he died on April 25. 
Members of the hospital staff developed similar symptoms. Thus, the world met 
what subsequently was called Middle East Respiratory Syndrome, or MERS. 
Scattered cases persisted in the region throughout 2012, and then reached epi-
demic proportions between April and December 2013, especially in August; by 
year’s end MERS had accounted for 84 deaths and over 200 cases. The great 
majority of the cases had been in Saudi Arabia, with others in Jordan, Kuwait, 
Qatar, United Arab Emirates, and Oman.

A new surge in MERS cases occurred in April 2014, chiefly in Saudi Arabia 
and the United Arab Emirates, where over 200 new cases were reported. By this 
time, a link between camels and the disease was being realized (see the “How It Is 
Understood at Present” section), and that connection was illustrated by such sta-
tistics (as of early June) as the presence in Saudi Arabia of 265,000 camels and 689 
human cases of MERS.

Still another surge occurred—in the spring of 2015—not in western Asia, but 
in South Korea. A South Korean returned home from western Asia in May and 
was diagnosed with MERS shortly thereafter. By mid-June, the disease had 
infected 95 Koreans and 7 had died; another traveler conveyed the ailment to the 
Guangdong province of China, after breaking his quarantine in Korea.

SIGNIFICANCE

The outbreak of MERS in 2014 occurred in the context of the contemporary 
Ebola virus epidemic in west Africa. Fears generated by that joined the already-
present worries following two other ominous viral infections: SARS in 2002 and 
“Asian flu” in 2009—especially when MERS jumped to east Asia in 2015.
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BACKGROUND

The MERS epidemic illustrated the importance of international population 
movements of both people and animals, both enmeshed in regional interdepen-
dence. Infected people moved rapidly from west Asia to Korea; camels (see the 
next section) were imported from Ethiopia and Sudan to Egypt and then to 
Saudi Arabia. The camel population of Saudi Arabia is actually far smaller than 
that of many African states, which suggests the possible future magnitude of 
the epidemic.

HOW IT IS UNDERSTOOD AT PRESENT

From its first appearance, thinking about MERS focused on the probability that 
it was a viral disease found in an animal (that is, a zoonosis). But which animal? 
Its concentration in the Middle East brought camels to mind, since they were in 
frequent contact with people; among others, bats were also considered. How did 
the unknown pathogen jump from its animal host to its new human home? The 
close contacts between camels and humans suggested many possibilities: people 
drank camel’s milk, ate camel meat, came in contact with camel urine and feces, 

A veterinarian collects a blood sample from a camel during an investigation into the 
first reported MERS case in Haramout, Yemen. Scientists suspect that camels are 
infected with MERS by bats and then pass the virus to humans. (Centers for Disease 
Control and Prevention)
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inhaled dust stirred up by camels, and rode on the backs of camels. But camels 
harboring the pathogen were apparently asymptomatic, which posed problems for 
any production of a vaccine. The World Health Organization (WHO) soon decided 
on the term “MERS-CoV,” thus identifying it as a coronavirus.

In June 2014 attention shifted to Qatar, where the study of its international 
camel market resulted in the amassing of statistics that revealed the extent of the 
disease. The accompanying closer study of human–camel interactions came to 
focus on camel’s milk as a likely infective link to people. The same studies also 
concluded that the number of people infected by MERS was far higher than previ-
ously realized, that many of those had had no direct contact with camels, and 
therefore mild versions of the disease were being passed from human to human. 
Such studies led to the conclusion that MERS had existed in the population long 
before 2012, in mild or latent forms.

RESPONSES

Responses evolved in tandem with understandings, in pursuit of cures, preven-
tives, and environmental controls. The association with camels fed hopes that vac-
cines could be found for either camels themselves or at-risk human populations 
(Kupferschmidt December 18, 2015, 1453). The sudden appearance of MERS in 
Korea in 2015 vividly illustrated that human-to-human transmission was impor-
tant, which demanded quarantines and isolation for those infected. Airports 
imposed travel restrictions. Hygiene measures were adopted around camels; cam-
els’ milk was pasteurized.

Did human responses to a disease linked to deeply loved domesticated ani-
mals in some way mirror the nineteenth-century ambivalence that complicated 
attitudes about rabies (to be sure a far different disease) and its association with 
dogs?

UNRESOLVED ISSUES

As of July 2019, the WHO reported that no successful vaccines had yet been 
developed. To prevent MERS from its transmission to humans, the WHO recom-
mended hygienic practices around camels and the pasteurization of camels’ milk; 
to prevent human-to-human transmission, isolation, quarantine, and sanitation. 
The obstacles to the success of those measures remained as they have been—
social and/or economic resistance to their implementation. Will camel owners 
respect the recommended (or mandated) hygienic practices? The Saudi govern-
ment has only slowly and reluctantly cooperated with international efforts. Indi-
viduals infected by the virus may remain asymptomatic (and thus unknown) or 
may refuse to cooperate with isolation measures. The sheer numbers and extent of 
the infection, among animals and people, remains unknown.

The same July 2019 report enumerated 2,461 world cases of MERS since 2012, 
and 851 deaths. The incidence of the disease remains at a very low level.



362 Epidemics and Pandemics

REFERENCES AND SUGGESTED ADDITIONAL READING

The above information has been compiled from press reports, especially those in Science 
magazine, and from the reports of the WHO. The following articles in Science 
may be helpful:

Enserink, Martin. “Mission to MERS.” Science 344 (June 13, 2014): 1218–1220.
Kupferschmidt, Kai. “Amid Panic, a Chance to Learn about MERS.” Science 348 (June 

12, 2015): 1183–1184.
Kupferschmidt, Kai. “The Camel Connection.” Science 343 (March 28, 2014): 

1422–1425.
Kupferschmidt, Kai. “Camel Vaccine Offers Hope to Stop MERS.” Science 350 no. 6267 

(December 18, 2015): 1453.
Kupferschmidt, Kai. “MERS Surges again, but Pandemic Jitters Ease.” Science 347 

(March 20, 2015): 1296–1297.



48

Ebola Virus Epidemic, West Africa, 
2013–2016

WHEN AND WHERE

The deadly Ebola virus first attracted attention in central Africa in 1976 and 
continued to recur there (with varying severity) in subsequent years. It then 
violently erupted in December 2013 in the West African state of Guinea and was 
confirmed in Liberia in March 2014 and Sierra Leone in May. By August 14, 
Ebola had resulted in 1,227 West African deaths among 2,240 reported cases. 
Those numbers rapidly changed; on October 3, the World Health Organization 
(WHO) estimated total infections as 7,470 and the dead at 3,431. In Liberia, the 
most severe week had been that beginning on September 21; by November 28,  
the number of new cases there had begun to decline.

The last known case in Liberia was recorded in mid-February 2015, but Ebola 
persisted in Sierra Leone and Guinea. In the former, the number of known infected 
had fallen to 12 by the end of April, and in the capital of Guinea (Conakry, a city 
of two million people) only one known Ebola patient remained. Despite that, 
Guinea was believed to be Ebola’s last West African stronghold. On August 14, 
the number of Ebola cases in West Africa stood at 27,000, of whom about 11,000 
had died.

The WHO suggested on October 9 that its member states could safely lift the 
bans that had been imposed on travel from the afflicted West African countries, a 
mark of the declining threat of Ebola. Liberia’s last apparent case was on Septem-
ber 3; Sierra Leone was declared free of Ebola on November 7. The last known 
Ebola case in Guinea was released on November 20, 2015.

An authoritative summary of the 2013–2015 West African Ebola epidemic 
counted 28,644 cases, and 11,458 deaths (Oldstone and Oldstone 2017, 8–9).

SIGNIFICANCE

This Ebola epidemic was the most lethal (in terms of total mortality and mor-
bidity) visitation of the disease in recorded history. Ebola had inspired particular 
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horror since it first appeared in Zaire (now the Democratic Republic of Congo, 
DRC) in 1976, owing both to the virus’s extreme rate of contagion and its rapid 
and deadly onset. It was also an important example of the category of diseases 
known as zoonoses.

BACKGROUND

In the years before the Ebola virus appeared, a number of other “new” zoonotic 
viral infections had preceded it in equatorial Africa. Their emergence had fol-
lowed the economic penetration of the region that brought African (and European) 
laborers into closer contact with wildlife, especially primates, that harbored the 
viruses. In addition to HIV, Marburg virus (1967) and Lassa fever (1969) had 
appeared, frightening populations, while HIV proceeded undetected.

The scale of the first Ebola epidemic in 1976 was far greater, and hence more 
frightening. In Zaire and Sudan, 602 had been infected and 431 had died. The reemer-
gence of Ebola in Gabon and the DRC in the mid-1990s, joined by Uganda in the early 
2000s, also occurred when “terrorism” began adding further international fears.

HOW IT IS UNDERSTOOD AT PRESENT

Those infected quickly showed symptoms that were common to many viral 
infections—diarrhea, fever, and weakness—but their distress was more extreme 

World Health Organization (WHO) Ebola vaccine trial in Guinea, July 2015. WHO 
vaccine trial team members follow up with a trial participant, monitoring his health 
after administration of the vaccine. These follow-up sessions take place 3, 9, 21, 42, 63, 
and 84 days after the vaccination. (WHO/S. Hawkey)
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and their death more likely. The earlier experiences with Ebola had established the 
cause as a “filovirus” (so-called from its shape) that had two variants, named 
Ebola-Zaire and Ebola-Sudan. The Zaire variant resulted in marginally higher 
mortality rates. Person-to-person transmission rates were very high, both through 
the air and through touch. It was early understood that contagion was very likely. 
The known ability of the virus to remain hidden in human semen for months sug-
gested a further possible path for contagion.

In early 2014 attention focused on fruit bats as the likely intermediate animal 
host, but the “natural reservoir of infection for Ebola virus is unclear”; monkeys 
were also likely. The route from animal to person was understood to be indirect, 
perhaps through eating the butchered animal (Oldstone and Oldstone 2017, 11).

RESPONSES

Responses to the epidemic focused on discovery, prevention, and cure. On one 
level, discovery was simple—when those affected began suffering dramatic hem-
orrhagic symptoms. Tracing paths of infection was complicated both by the earlier 
symptoms (fever, pain, vomiting) shared with other ailments, and by the rural 
isolation of victims. In 2014 a race began to develop reliable diagnostic tests that 
were inexpensive and easily applicable in remote locations, while also close 
enough to a laboratory sophisticated enough to analyze the findings. Several such 
tests were quickly developed by German and American companies, to be gradu-
ally deployed in West Africa.

Prevention relied first on successful discovery and isolation of the infected, and 
many obstacles existed that made that often difficult. A journalist for Science 
magazine illustrated some of them: patients who came to a hospital for an ailment 
who then fled into the rural vastness to avoid the fear of testing; locations reach-
able only by foot; when learning even the name of a possible contact is difficult; 
the sheer numbers of the possible contacts in cities of over one million inhabitants 
(Kupferschmidt 2015, 120–121).

From the beginning of the epidemic, prevention concentrated on the develop-
ment of a vaccine. Development and employment of successful vaccines faced a 
number of obstacles. Should vaccines not yet completely tested be employed in the 
belief that something was better than nothing? Or would such actions endanger 
patients? The relative rarity of Ebola, magnified by the virus’s differing subtypes, 
complicated the development of an effective vaccine. Would the demand for such 
a vaccine justify the expenses of its commercial production? In January 2015, vac-
cine trials were underway in Liberia, Guinea, and Sierra Leone. And by the time 
when “individually randomized controlled trials” (IRCT) had been perfected, the 
waning of the epidemic in the spring of 2015 had reduced the number of subjects 
for them. But the vaccines certainly contributed to the end of the West African 
epidemic. In December 2015, a vaccine marketed by the pharmaceutical company 
Merck seemed to hold promise for the future.

International responses—from both nation-states and nongovernmental 
agencies—played a role. The WHO took the lead, pleading for intervention; there 
were a variety of international responses from China, Cuba, the United States, 
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and western Europe, involving governments, universities, and corporations. In 
November 2014, in response to the difficulties of treating patients in West Africa, 
18 patients were airlifted to Europe or the United States. The WHO suggested that 
states impose travel bans from West Africa, which were widely enacted; they 
were lifted in October 2015.

UNRESOLVED ISSUES

As the Ebola epidemic eased in the summer of 2015, other worries arose. Would 
it be succeeded by (for instance) measles? Attention to Ebola had postponed plans 
to improve the administration of measles vaccination in the three countries, where 
the percentage of children vaccinated was dangerously low.

The fate of those who survived Ebola was not clear. A variety of symptoms 
persisted: blurred vision, hearing loss, headaches. And since (in June 2015) the 
WHO estimated that at least 16,000 West Africans had survived the epidemic, a 
sizable public health problem was ensured. The recovering sufferers also faced 
social isolation and stigmatization, while the discovery that the virus could linger 
in human semen made many fear sexual contact.

On January 14, 2016, a new Ebola case appeared in Sierra Leone, shortly after 
the declaration that the epidemic was over. Had the disease been eradicated? 
Clearly not. In May 2017, Ebola resurfaced in the DRC, and in the next year, while 
bats and pigs were focused on as likely reservoirs and vaccine trials proceeded, 
Ebola lingered on. The WHO proclaimed that Ebola was “largely contained” on 
July 3, 2018 (McNeil July 3, 2018, D3), only to be confronted with yet another 
DRC outbreak that led to a further WHO declaration of an epidemic on August 1.

As of March 4, 2020, the WHO estimated that in the DRC there had occurred 
3,444 cases of Ebola, causing 2,264 deaths. This Ebola epidemic had therefore 
become the second most serious in the disease’s history, only overshadowed by 
the West African events of 2013–2015.
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Pneumonic Plague Epidemic, Madagascar, 
2014–2017

WHEN AND WHERE

After a long period when plague had been endemic in Madagascar, an abrupt 
outbreak of the disease that soon became an epidemic began on August 27, 2017. 
What became the “index case” involved a man—apparently suffering from 
malaria—traveling in a “bush taxi” from the countryside into Antananarivo, the 
capital. During the journey, the man died, and soon 31 others who had been in 
contact with him fell ill, four fatally.

Between that time and mid-September, plague began a rapid spread in and 
around Antananarivo, but it was only identified as pneumonic plague on Septem-
ber 13. By October 7, the disease had infected 343 people and caused 42 deaths. 
The epidemic evidently peaked in the next several weeks, when the number of 
cases nearly doubled weekly; by October 20, the World Health Organization 
(WHO) put the number of cases at 1,297, with 102 deaths. Plague had also been 
carried to Seychelles, when an infected traveler returned there from Madagascar 
by air and was promptly isolated.

By early November, the WHO found that both deaths and new cases were 
declining, and that the epidemic might be brought under control. At that time, the 
estimated death toll stood at 127, from about 1,800 cases. On November 22, the 
Madagascar Ministry of Public Health reported that 2,348 cases had been diag-
nosed since August 1, and that 202 deaths had occurred. At that point, the pneu-
monic plague epidemic was apparently under control, but endemic levels of 
bubonic plague could be expected to continue until the end of the summer season 
in April 2018.

SIGNIFICANCE

This epidemic illustrates the persistent presence of Yersinia pestis in its endemic 
enzootic state, flourishing in rodent communities in isolated communities; in such 
communities, occasional endemic plague cases may erupt into epidemics when 
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social, economic, or political conditions make proper biomedical response diffi-
cult. “Plague” still has an almost-unique power to frighten popular opinion and 
stimulate an international response.

BACKGROUND

The causative organism of plague, Yersinia pestis, reached the island of Mada-
gascar in 1898, during the diffusion of the Third Plague Pandemic (see volume 2, 
chapter 31). As happened in a number of places across the globe—for example, in 
the western United States—a “maintenance phase” of plague infection was estab-
lished in populations of burrowing rodents in Madagascar that persisted through-
out the twentieth century. By 1997 (if not earlier), researchers had discovered that 
Y. pestis in Madagascar had become resistant to antibiotics, an alarming prospect 
for human populations.

HOW IT IS UNDERSTOOD AT PRESENT

Before this epidemic, the causes of plague had already been well understood, 
and convincing arguments for its phases and ecology had been advanced and 
applied.

RESPONSES

Initially, the health care workers on the scene in Madagascar (especially in 
some areas) had little or no experience with plague and so regarded it as influenza. 
Thirty-nine of them were quickly infected by plague. However, the Pasteur Insti-
tute in Antananarivo, the capital, began quickly ordering diagnostic tests that con-
firmed plague’s presence, while international agencies such as the World Health 
Organization, the U.S. Centers for Disease Control, and UNICEF dispatched 
workers, who staffed regional plague centers where symptomatic people could be 
isolated and treated with antibiotics. Meanwhile the control—and eradication—of 
rats and fleas was pursued.

That the disease spread directly from person to person through the air added 
complications to responses. The very rapid mortality of pneumonic plague—
almost certain death within two days—posed problems for the necessary isolation 
of those infected, isolation that would prevent further person-to-person contagion. 
Those difficulties were multiplied by the rural isolation of the potentially endan-
gered population. In the capital city, schools were closed and public gatherings 
forbidden.

Hoping to halt the spread of plague, the WHO proclaimed a state of “very high 
risk” for wide swaths of East Africa and the Indian Ocean, from South Africa to 
Ethiopia, Comoros, Reunion, Mauritius, as well as Seychelles (where a case of 
plague had already occurred).
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UNRESOLVED ISSUES

Both social and ecological factors that affect plague epidemics remain unre-
solved, and no clear end to them is likely. Yersinia pestis and antibiotics engage in 
an evolutionary struggle, as over-prescription of a drug feeds the germ’s resistant 
response, which in turn is countered by a new antibiotic. The costs of developing 
those drugs may multiply, another danger to poor societies.

The difficulties of discovering cases of pneumonic plague in remote areas, 
where those infected may die before they are even discovered and isolated and 
may have (by sharing the air with neighbors) further spread the disease. The rapid 
burial of victims has offended some local customs of reverence for the dead and so 
has led to resistance to treatment, as often occurred in other societies and times.
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Zika Virus Epidemic, Latin America and the 
Caribbean, 2015–2017

WHEN AND WHERE

The virus called Zika, previously occasionally found in Africa and Southeast 
Asia, gained widespread interest in 2007 when it suddenly infected an estimated 
73% of the population of Yap, an island group in the southwest Pacific; no deaths 
or even serious illness resulted. In subsequent years, other Pacific Island territo-
ries experienced similar outbreaks; for example, the French Polynesian islands 
dominated by Tahiti suffered 30,000 Zika infections in 2013, roughly 10% of their 
population. In that case, some hospitalizations occurred.

In May 2015 Zika infections appeared in Brazil, and Colombia followed in 
October. By the end of 2015, their number began multiplying rapidly, a surge that 
peaked in January and February 2016, when the new infections numbered as many 
as 30,000 per week, chiefly but not exclusively in Brazil. On February 1, the World 
Health Organization (WHO) decreed a “public health emergency of international 
concern” in response to the alarming frequency of microcephalic brain damage 
found in newborn babies whose mothers had contracted Zika virus during 
pregnancy.

While the number of Zika cases declined steadily (or swiftly) in South America 
after February 2016, a corresponding increase took place in the islands of the 
Caribbean through the summer of that year. The decline continued across the 
Americas in 2017, and by the end of that year, it seemed to have ended. Statistics 
illustrate the trend: 205,578 cases in Brazil in 2016, only 13,253 in 2017, and all of 
those in the early months of the year (as of July 26).

As of August 23, 2019, the Zika infections between 2015 and 2017 numbered 
about 800,000; about 4,000 infants suffered brain damage (“Cuba Harbored ‘hid-
den’ Zika Outbreak” 2019).
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SIGNIFICANCE

As was true of the MERS epidemic that began in 2012, Zika swept into world 
attention while Ebola had generated worldwide fears. Advisories warned interna-
tional travelers about the dangers of West Africa (on account of Ebola) and then 
about the dangers of the Caribbean (on account of Zika). The very existence of 
inexpensive international travel made such warnings “necessary,” itself a signifi-
cant feature of the twenty-first century—especially for the prosperous people of 
Europe and North America, but also for massive populations driven in motion by 
economic necessities or fears of communal violence. Zika also illustrated the con-
tinuing difficulties posed by elusive viruses that hid in populations and could 
move rapidly, and to those variables were added the effects of climate change.

BACKGROUND

A number of viruses conveyed by Aedes aegypti mosquitos reached the Ameri-
cas in the seventeenth century, most notably yellow fever. Zika was a member of 
this class of flaviviruses; its apparent clinical effects, unlike those of yellow fever, 
were usually so mild that it might have long remained unrecognized so that its 
earlier history in the Americas can only be conjectured. But its rapid movement 
across oceans and continents in the twenty-first century has been made possible 
by air travel.

HOW IT IS UNDERSTOOD AT PRESENT

Understanding of Zika followed from the long-established beliefs about other 
mosquito-borne flaviviruses that varied in their severity; it was thought simply to 
be generally milder than others. But the cases of infant microcephaly that occurred 
in 2015 and 2016 spurred vigorous responses.

RESPONSES

Stimulated by the World Health Organization’s February 1 declaration, vaccine 
manufacturers responded on several fronts. The fact that vaccines existed for sim-
ilar viruses, such as yellow fever and dengue, led to some belief that the develop-
ment path would be an easy one. Could a vaccine for yellow fever even offer 
protection against Zika? Others noticed that not enough was yet known about 
Zika; would a single infection lead to lifelong immunity (as with yellow fever), for 
example? Within a few months, researchers had confronted a number of difficul-
ties posed by Zika that complicated a vaccine’s application. The scarcity of serious 
cases on which to test vaccines posed difficulties for any quantitative assessment 
of success that required placebos, and the apparent rapid waning of the epidemic 
further depleted the number of possible subjects for testing of vaccines.

Faced with those vaccine uncertainties, responses turned to vector control and 
the limitation of access to dangerous places. Pregnant women were urged to defer 
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travel from their homes in the 
temperate latitudes to the Carib-
bean and Latin America; those 
already in the tropics were asked 
to delay pregnancies. And while 
eradication of Aedes aegypti 
mosquitos was possible, its 
spreading territorial reach, 
afforded by climate change, 
complicated the risks. Between 
the years 2011 and 2014, a popu-
lation of such mosquitos had 
taken up yearlong residence in 
Washington, DC—deep in the 
temperate zone of the United 
States.

UNRESOLVED ISSUES

A virus that infects people 
who subsequently remain asymp-
tomatic may conceivably remain 
hidden from public view, espe-
cially in populations that are for a 
variety of reasons—economic, 
social, geographical—out of the reach of analytic medical systems. Zika certainly 
illustrated that problem. For example, its spread to Asia and Africa (from whence it 
earlier came) remains likely, if not yet certain. Some evidence exists that it has 
established a presence in Thailand, for example (Peckham 2016, 314).

This “hidden” character of Zika also complicates understanding of its duration 
in a population. How do we account for its sudden disappearance from Brazil in 
2016 and 2017? Had it become “endemic”? Had “herd immunity” taken hold? 
(That is, a certain percentage of the population gained immunity from a prior 
infection.)

The path of Zika infections of the body remains under study, especially explain-
ing the complications of birth defects. Is the virus able to cross the placenta to 
reach the fetus? May it infect the testes, suggesting that it might be transmitted 
through sexual contact?

The small size of the potentially infected pregnant population has made it dif-
ficult to answer questions about the safety of vaccines. Would a Zika vaccine actu-
ally lead to an unexpected and tragic result? The 1961 thalidomide disaster still 
looms in vaccinators’ minds (Cohen July 21, 2017).

Modern technology has also disturbed popular perceptions of the disease, com-
plicating responses to it. For example, social media has included false information 
about Zika, convincing some that the disease is the product of a government 

Colorized transmission electron micrograph of 
the Zika virus. (Centers for Disease Control and 
Prevention)
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conspiracy, echoing both contemporary beliefs about vaccines, older fears that 
arose about HIV-AIDS, and still older ones that surrounded cholera.
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Cholera Epidemic, Yemen, 2017–?

WHEN AND WHERE

In 2017 the “worst outbreak of cholera ever documented in any country” 
(“Cholera Cases in Yemen Spike Again” 2019, 8) occurred in Yemen. In that year, 
a country with a population of 28 million experienced over one million cholera 
cases resulting in 2,500 deaths. The epidemic had become alarming in April 2017; 
by July 21, 320,000 Yemenis had been infected and 1,742 deaths had resulted, and 
the toll continued to soar. On October 10, the toll of infected reached about 
815,000.

By the appalling standards of 2017, in 2018 cholera receded to a still-frightening 
total of 300,000 cases. But in 2019 cholera took an ominous turn; by April 5, 
109,000 cases of a suspicious “watery diarrhea” had been recorded and 109 deaths.

SIGNIFICANCE

This epidemic is a vivid illustration of the linkages between physical infra-
structures, alert public health systems, and possible epidemic outbreaks. It illus-
trated that the control of epidemics depends as much (or more) on social, economic, 
and political factors as on informed biomedical practice. Epidemics may flourish 
in times of war.

BACKGROUND

Yemen’s recent history had been dominated by great internal tensions based on 
both religious and international political differences. One element of its popula-
tion adhered to Shiite Islam, the other followed the Sunni interpretation. By the 
1990s, the Sunni state was internationally recognized as the government, with the 
city of Sanaa as its capital and the support of Saudi Arabia and the United States. 
But the Shiite faction, the Houthis, controlled the northern sections of the country, 
and Sanaa itself in a rebellious region enjoyed the support of the Shiite nation of 
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Iran. In 2015 these two regions were engaged in a full-scale civil war, in part as 
proxies for a larger international struggle between (Sunni) Saudi Arabia and its 
ally the United States, on the one side, and (Shia) Iran, on the other. Saudi Arabia 
(and the United States) conducted a relentless air bombardment of Houthi territo-
ries, including Sanaa.

HOW IT IS UNDERSTOOD AT PRESENT

In the course of the twentieth century, the cause of cholera had come to be 
understood as the bacterium Vibrio cholerae, which reached the body through 
ingested food or water. People thus infected then became transmitters themselves 
when their excretions infected food and water supplies. The prevention of cholera 
thus depended on the continuous and reliable supply of clean water. While sev-
eral different approaches to its cure had historically been pursued (including anti-
biotics and preventive vaccines), fluid replacement therapy to counter cholera’s 
drastic dehydration had become surest. That technique involved an intravenous 
infusion.

RESPONSES

Established responses to cholera epidemics were well known, but the brutal 
wartime conditions hampered their effectiveness. Aerial bombing devastated 
infrastructures: buildings themselves collapsed; water and sewer systems broke 
apart, which alone made control of cholera very difficult if not impossible. When 
the cures of those afflicted hinged on the rehydration of body fluids adminis-
tered by trained personnel, the violent conditions of war took their toll. The 
availability of intravenous apparatus was reduced. Death, fear, and injury 
affected the administering personnel and not simply by bombings, for the civil 
war divided local populations, and local opponents could drive caregivers away 
or kill them.

In this desperate situation, more hopes centered on preventive vaccines, but 
their administration faced multiple difficulties. The large number of Yemenis 
believed at risk strained the available world supply; at one point an international 
group mandated the delivery of one million doses to Yemen (Kupferschmidt 
2017, 1316–1317), only to have Yemen’s government suspend the request. The 
vaccines were diverted to places less beset by chaos than Yemen. It was further 
argued that the vaccine’s presence might distract caregivers from treating those 
already ill (“Cholera Vaccine Plans Reversed” July 21, 2017, 232). The limited 
supply of vaccines led to other questions. Was it more effective to limit the 
doses for individuals to one, affording some protection to more people, or to 
give the recommended two doses, thus assuring some people of more certain 
immunity?

Expanding world supplies of cholera vaccines began to have an effect in 2018, 
and by April 2019, over 700,000 Yemenis had been vaccinated against cholera.
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UNRESOLVED ISSUES

As long as civil discord persists, disrupting safe water supplies and crippling 
public health infrastructure, cholera will be hard to control. Among the countries 
that have continued to suffer seriously have been Zimbabwe (Moyo and Perez-
Pena 2018, A4) and the Democratic Republic of Congo.

Vaccines continue to improve, as does their availability. They also have made 
single-dose application more effective. Such improvements may lead to successful 
preventive, as opposed to reactive, vaccines in countries such as Bangladesh 
where cholera has been endemic.

But countering those improvements may be the continuing evolutionary strug-
gle between vaccine development and pathogen adaptive variation. The El Tor 
variant of Vibrio cholerae has already shown its capacity to mutate, and the devel-
opment of strains that resist vaccines remains likely.

REFERENCES AND SUGGESTED ADDITIONAL READING
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Contemporary Measles Outbreaks,  
United States

WHEN AND WHERE

In 2013 the incidence of measles in the United States—where it had been 
declared eradicated in 2000—had reached a total of 187 cases, and it had remained 
over 100 in most subsequent years. Then in October 2018 an alarming surge began 
in one state, New York, and soon became an epidemic. Its center was in Rockland 
County, an outer suburban area for New York City, and particularly in the com-
munity called “New Square,” an ethnic enclave settled by Hasidic Orthodox Jews 
whose community had close ties with both Israel and Ukraine. The initial case 
involved an Israeli teenager who had traveled to Israel and there met another  
person who had just returned from Ukraine conveying the infection. The circum-
stances of the worship center in New Square—a large enclosed hall—made  
diffusion of the airborne virus very likely. Driven by those Rockland County 
events, the national measles cases rose to 375 by the end of 2018.

In 2019 the epidemic continued and spread, still focused on New York. By the 
end of that year, the national total had reached 1,282, New York state numbering 
1,046, with 296 of those in Rockland County and a further 358 elsewhere in the 
immediate New York City area. California was another state with significant mea-
sles activity in 2019. In that year, there were 73 confirmed measles cases in that 
state, including 41 cases associated with six outbreaks (defined as three or more 
cases). As of May 7, 2020, there have been only 12 additional cases.

SIGNIFICANCE

The escalation of measles in the United States since 2000 and especially since 
2013 had been shocking to a nation that had become accustomed to regarding 
measles as a forgotten and common childhood ailment. The epidemic illustrated 
how frail some public health systems were; if the United States could endure such 
blow, was nowhere safe? World attention could realize afresh that, in fact, measles 
was still a worldwide scourge.
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BACKGROUND

Measles had long been an almost universal childhood disease in the United 
States, rarely fatal. Vaccines had developed between 1949 and 1963 to prevent it; 
in the latter year, the number of annual cases there had fallen to between three and 
four million (still a large number), but then vaccinations had taken hold and in 
2000 measles was declared eradicated.

Vaccinations, however, were never universal. Vaccines had been resisted since 
the early nineteenth century when smallpox vaccines first appeared. Some people 
objected to the power of state mandatory vaccination being imposed on parents of 
children; others feared vaccines were not safe or had unwanted effects; still others 
called on religious beliefs that seemed to be violated by the manner or substance 
being used. To mollify some such objections nations and states (at different times 
and in different places) allowed religious or moral exemptions from mandatory 
vaccinations. It was only in 1902 that France even attempted to compel smallpox 
vaccination; by the 1930s four American states went so far as to forbid local 
authorities from requiring the vaccinations of schoolchildren. By the beginning of 
2019, 47 U.S. states had laws on the books allowing such exemptions.

A variety of American communities had taken advantage of these exemptions 
from vaccination: Amish farmers in Ohio, Indiana, Pennsylvania; Somali immi-
grants in Minnesota; and free spirits in California private schools proclaimed 
freedom from restraint. A number of media celebrities had become outspoken 
“anti-vaxxers.” In 1998 their cause was given—briefly—authoritative scientific 
support in an article in the prestigious British medical journal The Lancet by the 
physician Andrew Wheeler, in which he claimed a connection between the mea-
sles vaccine and autism. The article’s flaws were quickly exposed, its publication 
was revoked, and Wheeler was stripped of his medical privileges, but the damage 
persisted as anti-vaxxers seized on the thoroughly debunked idea.

The Hasidic communities in New York were vulnerable targets for the anti-
vaxx movement. Some rabbis (not all) looked on vaccines as violations of purity. 
The isolation (and resulting ignorance) imposed on Hasidic women made them 
more likely to react to rumors and false ideas found on social media. In addition, 
international links of communities such as that in New Square (which had 15 “sis-
ter cities”) regularly drew visitors from Ukraine and elsewhere.

The reemergence of American measles occurred in the larger context of world 
disease and health. While advanced and prosperous states had greatly reduced or 
eradicated measles, it remained very widespread elsewhere. In 1985 the world 
still recorded over one million cases of measles. Ten years later, the gradual 
progress of vaccination reduced that to about 400,000; in 2015 the number had 
reached 145,000. By 2018 measles cases in Europe more than tripled since the 
previous year, rising from 25,500 to 83,000. Ukraine (significantly for Rockland 
County) accounted for 54,000 cases, 16 of whom died (Wadman February 2019, 
677–678).

Some world religious practitioners continued to resist measles vaccination. In 
Indonesia in 2018, Islamic clerics pronounced a fatwa on a combined measles/
rubella vaccine, arguing that it contained pork products.
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HOW IT IS UNDERSTOOD AT PRESENT

In the course of the twentieth century, the epidemiological path of the measles 
virus had come to be clearly understood. It was a highly contagious infection that 
passed through the air; the droplets that carry it may reach a whole room and the 
virus may linger for hours, so that one already infected may be a danger to many. 
Such transmissions may begin up to eight days during which the carrier has 
remained asymptomatic, without the characteristic rash. Victims may remain con-
tagious for nine days after symptoms appear. Therefore, the chain of infections—
between the infection of the first case and the onset of the second—may vary from 
8 days to 21.

The disease may result in very high morbidity rate, but a very low mortality 
rate; that is perhaps a week of discomfort, but only rare hospitalizations and very 
rare deaths. The low death rates have characterized modern measles epidemics in 
part because one case of the disease almost always confers subsequent immunity, 
and the incidence has been nearly universal. But measles has been deadly in vir-
gin soil epidemics (see, e.g., volume 2, chapter 27), and the point of vaccines is to 
ensure immunity. When a society or nation achieves the benchmark of 95% of the 
population immunized, it is said to have “herd immunity,” meaning that any stray 
case of measles most likely will be contained without meeting another susceptible 
victim.

RESPONSES

Responses in the United States and elsewhere largely centered on the promo-
tion of vaccines and accompanying fervid opposition to anti-vaccination beliefs. 
In New York, the city’s health commissioner mandated vaccinations in some sec-
tions of Brooklyn, to be met with legal challenges based on the religious exemp-
tion statutes. Of those infected, a minority (128) were hospitalized, which involved 
for them well-established medical curative responses.

UNRESOLVED ISSUES

While measles and its epidemiology have been long-studied and widely under-
stood, new research continues and may add to that knowledge. A recent example 
of that: such infections in unvaccinated children may compromise the immune 
system for a length of time, weakening the different immunities to other past 
pathogens (Frederick 2019, 560–561).

The extremely contagious nature of the measles virus makes its total eradica-
tion very difficult. Some of the difficulties are rooted in the vaccination procedure 
itself; for greatest effectiveness two doses, in separate injections, are needed. 
Thus, the likelihood of error is increased, especially in poorer societies, which 
may lack trained vaccinators. A recent case in Samoa illustrates the problem; in 
July 2018 a contaminated measles vaccine injection led to the deaths of two 
infants, in turn sparking off resistance to vaccination. By December 2019, there 
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had occurred 4,819 measles cases in a population of about 200,000, and 70 deaths. 
The World Health Organization estimated that the percentage of vaccinated 
Samoan children had fallen from 90% to 31%.

World social, economic, and political factors remain uncertain. The gulf 
between rich and poor nations persists. Poverty limits training; the persistence 
and depth of religious beliefs, perhaps overlain by superstitions and ignorance, 
lead to distrust of medical authority. Madagascar had more than 126,000 cases of 
measles between January and April 2019; the Democratic Republic of Congo, 
about 269,000 by December. Shrinking the gulf between rich and poor nations 
will be crucial.

In the United States and elsewhere in the rich world, perceptions and beliefs 
may still regard measles frivolously, as either a disease of the past and/or a trivial 
matter. The apparent omnipresence of social media may subvert medical and other 
forms of authority.
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Antibiotic 
A substance that destroys (or inhibits) bacteria. Most often, an antibiotic is derived 
from other organic substances, such as molds and fungi. The first antibiotic, peni-
cillin, was extracted by Alexander Fleming in 1928, produced in testable quanti-
ties in 1940, and introduced in use against bacterial diseases during World War II. 
Other antibiotics followed shortly thereafter and revolutionized human ability to 
cure many diseases.
Asymptomatic 
Showing no symptoms. A person who is infected by a disease microorganism but 
who shows no symptoms is asymptomatic; the word is used to describe healthy 
carriers, among others.
Bacteria 
Microorganisms, usually one-celled, many of them found in animals (including 
humans) and plants. Some bacteria are responsible for diseases. Bacteria is a plu-
ral word; a single such microorganism is a bacterium.
Construction of a disease 
The way a particular society or individual interprets a disease. Claiming that 
moral failure is responsible for AIDS is, for example, one construct of it; another 
would be attributing the disease to a retrovirus.
Contagion 
Disease passing from one person to another by direct contact.
Diagnosis 
The process of identifying a disease in a particular case. In the past, different 
pieces of evidence have been used to diagnose diseases: examining external 
symptoms, consulting omens, blood tests for microorganisms are examples.
Divination 
Consultation of signs from the supernatural, for example, to forecast the outcome 
of a disease.
Early modern period 
In Western history, that period between about 1500 and about 1800.



386 Glossary

Endemic 
Of a disease, found usually or habitually in an area or among a population. The 
common cold, for example, is endemic.
Enzootic 
An endemic disease in an animal population.
Epidemic 
Of a disease, resulting in levels of sickness and/or death above those ordinarily 
expected, an excessively prevalent disease.
Epidemiology 
The study of epidemics, which measures their incidence and distribution and tries 
to understand why they spread where and when they do.
Epizootic 
An epidemic disease in an animal population.
Etiology 
The study of the causes of a disease or a statement of the causes of it.
Galen 
A Greco-Roman physician (c. 130–c. 210) whose ideas about human anatomy and 
physiology and about the causes of disease influenced the medieval Christian and 
Muslim worlds for many centuries.
Germ theory 
The belief that disease is produced by the actions of microorganisms (“germs”). 
The theory, while in some respects centuries old, was given its modern shape in 
the 1870s by the work of Louis Pasteur and Robert Koch.
Hippocrates 
An ancient Greek physician, of the fifth century BCE. His writings (and likely 
those of others), collected in the “Hippocratic Corpus,” had great later influence. 
They lay behind Galen and the humoral theory.
Host 
An organism (a plant or animal) in which a pathogen lives. For example, plague 
bacteria may live in burrowing rodents; the Ebola virus may live in monkeys.
Humoral theory 
The belief that disease resulted from an imbalance of the essential humours of the 
body. The humours were most often associated with specific fluids: blood, phlegm, 
yellow bile, and black bile. Disease was treated by restoring those humours to 
proper balance, often by removing excess blood and/or bile, through bleeding and 
purging the bowels. The theory continued to influence Western and Muslim 
approaches to disease through the medieval and early modern periods.
Immunity 
Ability to resist a specific disease. In some cases, immunity may be inherited, 
acquired by a previous exposure to the disease, or gained by the administration of 
inoculation or vaccination.
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Inoculation 
The deliberate introduction of a disease into a body with the goal of conferring 
later immunity to it.
Jenner 
Edward Jenner (1749–1832), an English surgeon who developed a vaccination for 
smallpox in 1798. Although what exactly he did remains controversial, his small-
pox vaccine became the first deliberately prepared preventive measure that did not 
involve an inoculation of the disease itself, and it became the model for other 
vaccines.
Koch 
Robert Koch (1843–1910), a German physician and one of the pioneers of modern 
germ theory. His experiments (in the 1870s) first demonstrated the role of germs 
in the animal disease anthrax, and he later isolated the germs responsible for chol-
era and tuberculosis.
Medicalization 
The acceptance by a population or an individual of the authority of medical expla-
nations and experts. A medicalized view of a problem refers the solution of the 
problem to physicians. A medicalized view of crime, for example, would urge that 
criminals needed hospital treatment, not incarceration.
Medieval period 
In history, the period between about 500 and about 1500. Primarily refers to West-
ern history but is usually applied to the Muslim world and sometimes to other 
civilizations in the same years.
Miasma 
A pollution of the atmosphere held responsible for diseases. Thus, miasmatic the-
ory would argue that bubonic plague, for example, resulted from a miasma, per-
haps generated from volcanoes and caves in the earth or perhaps a product of 
celestial influences on the atmosphere.
Modern period 
In history, the period since about 1800. The most recent decades are sometimes 
called contemporary history.
Morbidity 
The incidence of a disease in a particular time and place. A morbidity rate is the 
rate of incidence of a disease; the level of sickness in a population. Morbidity rate 
is often expressed as a ratio, for example, 500 per 100,000 population means that 
in a population of one million, 5,000 people are sick. Some epidemics (most influ-
enzas) have very high morbidity rates and low mortality rates; that is, many are 
sick, but relatively few die.
Mortality 
The incidence of death in a particular time and place. A mortality rate is the death 
rate in a disease. Mortality rate is also often expressed as a ratio; a disease with a 
mortality rate of 100 per 100,000 per year is one in which in a population of one 
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million, 1,000 deaths will occur in a year from the disease. Some epidemics, nota-
bly those of plague and cholera, have mortality rates that approach their morbidity 
rates, meaning that a majority of the sick die of the disease.
Omens 
Supernatural signs taken as evidence of a disease’s future course.
Outbreak 
A significant rise in the number of cases of a specific disease in a specific 
location.
Paleomicrobiology 
Methods that use molecular diagnoses of surviving tissues of past disease victims 
to identify the responsible pathogen. For example, the presence of plague bacteria 
in the dental pulp of fourteenth-century Italian skeletons.
Pandemic 
An epidemic on a very large geographical scale, involving several regions, conti-
nents, or the whole world.
Pasteur 
Louis Pasteur (1822–1895), French chemist and pioneer of germ theory. His exper-
iments traced germs through a number of animal diseases and led him to prepare 
a successful vaccination against rabies in 1885.
Prognosis 
The forecast or prediction of a disease’s likely outcome.
Prophylaxis, or Prophylactic 
A measure used by a person to avoid contracting a specific disease.
Quarantine 
Isolation of a person (or persons, on a ship, for example) to prevent the spread of 
disease (real or suspected) to others; can also mean isolating products and goods 
from a place where disease is suspected by forbidding their trade with others. 
Originally the word literally meant a forty-day period of isolation (as in Italian, 
quaranta, forty).
Rickettsial diseases 
Diseases caused by organisms that are smaller and less complex than bacteria but 
unlike viruses are visible in microscopes. Typhus is perhaps the most prominent 
such disease.
Sacrifices 
Offerings to the gods, perhaps the killing of an animal victim, in the hope of 
pleasing the gods and thus (in the case of an epidemic) diverting their anger.
Signs 
The outward manifestations of a disease apparent to another person, such as a 
doctor.
Spells 
Words spoken to invoke magic or supernatural powers, for example, in response 
to disease.
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Sulfa drugs 
Drugs introduced in the 1930s that had a bacteriostatic effect on bacteria; that is, 
they inhibited bacteria from multiplying in the body. Generally supplanted by 
antibiotics, which usually killed the bacteria outright.
Symptoms 
Manifestations of a disease felt or perceived by the patient, which may or may not 
be perceptible to an outside person, such as a doctor.
Therapy 
Measures taken to alleviate or cure a disease.
Vaccination 
Administration of an agent of a disease or of a synthetically prepared substitute 
for it to promote a body’s immunity to the disease. Originally used specifically for 
the process developed in 1798 by Jenner to prevent smallpox. Because Jenner used 
material from the animal disease cowpox, he named the process from the Latin 
word vacca, cow. The word has subsequently been extended to preventive treat-
ments for any disease. Vaccine is the material used.
Vector 
An organism that conveys a pathogen from one host to another. For example, fleas 
may convey plague bacteria from a rodent to a person.
Virgin soil epidemic 
An epidemic of a disease in a population that has not experienced the disease 
before and so has no inherited or acquired immunity to it. Such epidemics can be 
very severe.
Virus 
An extremely simple, submicroscopic organism. Some viruses are responsible for 
important diseases, including smallpox, poliomyelitis, influenzas, AIDS, and the 
common cold. Such ailments are therefore called viral diseases. Antibiotics have 
no effect on viruses.
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