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After all, it really is all of humanity that is under threat during a pandemic.
- Dr. Margaret Chan, Director General of the World Health Organization

there is still a pump in the Golden Square neighborhood on what was 
once called Broad Street. It does not work, for it is merely a replica of the original, 
and like the original its handle is missing. It serves as a curiously simple monu-
ment to the events that took place over one hundred years ago, when the real 
pump supplied water to the Broad Street residents. In 1854, hundreds of these 
hapless locals dropped dead within days of each other as Soho experienced one 
of the most brutal outbreaks of cholera that London has ever seen.1 Not even the 
most eminent physicians could say what caused the disease, or why it came and 
went as it did.

John Snow’s solution to the cholera crisis broke the medical conventions of 
his era, slowed the progress of a virulent intercontinental disease, and forever 
changed the way society confronts public health problems.

Cholera, The Blue Death

Cholera plagued civilization for many generations before John Snow’s break-
through. Medical researchers confirm that cholera was present in India in the 
seventeenth and eighteenth centuries, though records of diseases with cholera-like 
symptoms extend back as far as the fifth century B.C. The first intercontinental 
surge, referred to as the First Pandemic, occurred from 1817 to 1823.2  Following 
waterways, cholera spread from India to Syria, East Africa, and Japan, but did 
not enter Europe. The Second Pandemic brought cholera to mainland Europe and 
Britain, then across the Atlantic Ocean to New York and Montreal between 1826 
and 1837. Nine years later, the Third Pandemic began, promptly ravaging John 
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Snow’s area of southern London.
Microbiology has shown that cholera comes from a bacterium called Vibrio 

cholerae that enters the body through contaminated water or possibly food. The 
bacteria’s interference in the small intestine causes profuse diarrhea and vomit-
ing. The consequent dehydration produces several distinctive symptoms. As the 
concentration of water in the bloodstream decreases, the blood becomes thick 
and tarlike. Capillaries rupture, which often turns the skin blue. The heart rate 
becomes irregular, and dehydrated limbs begin to shrivel. The nervous system, 
however, remains intact until the end, leaving the victim fully conscious of the 
pain. Without treatment, death occurs within days—or even hours—of the first 
symptoms.3

Before the days of modern technology, physicians knew little of cholera’s 
origins. Most of them believed that diseases such as cholera were caused by foul 
odors, or miasmas, in the atmosphere.4 They also thought that cholera was, given 
the symptoms, fundamentally a condition of the blood rather than the digestive sys-
tem.5 These speculative conclusions led to a diverse spectrum of largely ineffective 
“remedies.” Public anxiety rose in proportion to the death toll. Britain established 
its first Board of Health, and scientific institutes offered monetary rewards for 
methods of preventing or curing cholera. For decades, nothing worked.

Enter John Snow.

John Snow, the Teetotaler

Despite his modest background, John Snow distinguished himself early in life 
as a bright boy with a special talent for mathematics. At the age of fourteen, he 
secured a medical apprenticeship with William Hardcastle in Newcastle-upon-
Tyne. Snow’s tenure with Hardcastle exposed him to cholera patients for the first 
time during an outbreak in Killingworth in 1832.

Snow continued his studies in London and became a fully certified physician, 
receiving invitations to join the Westminster Medical Society (of which he later 
became president) as well as the Royal College of Physicians and the London 
Epidemiological Society (of which he was a founding member).6 He devoted 
much of his time to the newly-developed field of anesthesiology, designing and 
constructing inhalers to dispense ether and chloroform more effectively with 
less risk of overdose. Although the concept of anesthesia originated in Boston, 
many modern practitioners regard John Snow as the world’s first professional 
anesthetist because he spent his career administering these new anesthetics to 
the general public.7 The Royal Medical and Chirurgical Society declared him 
to be “more extensively conversant with its operation, and more successful in 
administering it, than any living person.”8 He was even summoned to the palace 
to give chloroform to Queen Victoria during labor.9

John Snow was modest, industrious, and taciturn. He confounded the medical 
community with his decision to become a vegetarian and abstain from liquor. On 
occasion, he publicly advocated for temperance.10 His friend, Benjamin Ward 
Richardson, wrote that “… he lived on an anchorite’s fare, clothed plainly, kept 
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no company, and found every amusement in his science books, his experiments, 
and simple exercise.”11 His lifestyle along with his work made him a controversial 
figure in Victorian England.

Snow versus Cholera

Snow’s interest in cholera, first piqued in Killingworth, did not resurface until 
1849. He published a pamphlet speculating that cholera must be, fundamentally, 
a digestive disease, because the initial symptoms were vomiting and diarrhea. 
This premise led Snow to conclude that the contagion entered and left the body 
through the oral-fecal route, and therefore that cholera was caused by consuming 
a contaminated substance.12 His argument contradicted the multitude of doctors 
who believed that cholera was essentially a disorder of the blood. Indeed, Snow 
acknowledged his unorthodoxy in the pamphlet: “It is quite true that a great deal 
of argument has been employed on the opposite side, and that many eminent 
men hold an opposite opinion.”13 However, this awareness would not prevent 
him from pursuing his own theory.

The chance to substantiate his conjectures with statistical proof arrived in 
1854 with the Third Pandemic. During a serious outbreak in the region of Albion 
Terrace, he began a project that he termed his “Grand Experiment.”14 Through 
an extensive survey of the neighborhood, he demonstrated that around six out of 
every seven cholera deaths had occurred in houses that received water from the 
Southwark and Vauxhall Company, instead of the Lambeth Company.15 Though 
both companies drew their water from the Thames, the Southwark and Vauxhall 
Company drew further downstream, in a much more polluted area.16 This strongly 
supported Snow’s postulated connection between cholera and contaminants in 
water. Although epidemiology textbooks still present Snow’s 1854 survey as 
a quintessential example of public health investigation,17 it has been largely 
eclipsed in historical memory by his subsequent study during the outbreak on 
Broad Street.

In hindsight, it is widely believed that the events on Broad Street began with 
Frances Lewis, a five-month-old infant. As to how the child contracted the disease, 
we remain ignorant to this day. Dr. William Rogers attended her as she experienced 
diarrhea and exhaustion, both symptoms of cholera, without cramps or discolored 
skin. Frances died within a few days.18 Her mother, Sarah Lewis, washed the soiled 
clothes and emptied the dirty water into a cesspool in front of the house.

It did not take long for their Broad Street neighbors to contract the disease. 
Within ten days, the number of deaths from cholera exceeded five hundred. Snow 
himself would later describe it as “…the most terrible outbreak of cholera which 
ever occurred in this kingdom.”19 In the years since, Britain has never again 
experienced an outbreak of the same magnitude.

John Snow lived in Soho. The area of Broad Street in question was but a 
few blocks from his house. He knocked on doors all around the Golden Square 
neighborhood, stopping at the houses of those who were healthy and well as those 
who were ill to inquire about the family’s consumption of water. He drew a map, 
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which has subsequently become famous because of the precedent it set for modern 
epidemiological investigations, with a small black mark representing every death 
(see appendix I). At the center of the affected area was the Broad Street Pump.

At first the recorded data seemed to imply that the pump and the outbreak were 
unrelated. Some deaths had occurred much closer to other pumps, while some 
establishments on Broad Street within a block of the pump had escaped the scourge 
of cholera. With a little persistence, however, Snow found explanations that trans-
formed these apparent inconsistencies into evidence supporting his theory.

Broad Street water had a reputation for being colder and more carbonated 
than the water from surrounding pumps, so it had attracted a clientele from ad-
jacent neighborhoods. Upon interviewing the families of the deceased who had 
lived far away, Snow discovered that many of the children and adults had been 
in the habit of stopping to drink from the pump as they walked to school and 
work each morning. When he inquired how the employees of the Lion Brewery 
had all remained healthy despite working across the street from the Broad Street 
pump, their employer informed him that they seldom drank from the pump. They 
much preferred the liquor they received as part of their wages. The workhouse 
just down the road had inadvertently escaped the outbreak by using water from a 
private well. But perhaps the most convincing example was the death of Susan-
nah Eley, a widow who had moved away from Broad Street to the distant district 
of Hampstead. Her surviving sons told Snow that she had retained a fondness 
for Broad Street water and regularly had it delivered to her new home. Thus, her 
death and the death of her visiting niece were readily explained. Snow concluded: 
“The result of the inquiry then was, that there had been no particular outbreak or 
increase of cholera, in this part of London, except among the persons who were 
in the habit of drinking the water from the above-mentioned pipe-well.”20

Armed with this data, Snow requested permission to address the Board of 
Guardians assembled by St. James’s Parish to deal with the continued problem 
of cholera. Although Snow’s ideas were controversial, the Board consented to 
his proposed plan of action—removing the handle of the Broad Street Pump. It 
was done the very next day. Upon digging at the sight of the pump, it was dis-
covered that the well beneath it ran close to sewage pipes and cesspools in front 
of neighboring houses. We may never determine how the well was contaminated, 
but evidence suggests that it could have been the dirty water that Sarah Lewis 
discarded upon the death of her infected infant.

Snow’s work on cholera received mixed reviews during his lifetime. Though 
some of his colleagues were supportive, the president of the Board of Health, 
Benjamin Hall, and the former president, Edwin Chadwick, openly denounced 
his ideas. He was summarily rebuffed by the Committee for Scientific Inquiries, 
whose report read, “… we see no reason to adopt this belief. We do not find it 
established that the water was contaminated in the manner alleged …, nor is there 
before us any sufficient evidence.”21 Furthermore, a competition in Paris offer-
ing £1,200 for a means of controlling the spread of cholera rejected his second, 
definitive version of On the Mode of the Communication of Cholera which he 
submitted in 1856.22 In fact, the obituary printed in The Lancet following Snow’s 
death in 1858 briefly praises his research of anesthetics without even mention-
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ing his work on cholera.23 In Victorian England, his ideas were too novel and 
controversial to gain immediate acclaim.

However, the overwhelming statistical evidence gradually led the medical 
community to embrace his conclusions. Even the Committee for Scientific In-
quires acknowledged in the appendix to its skeptical report, that “there are some 
cases of disease and death which we find ourselves unable to explain upon any 
other hypothesis than that of the deleterious influence of the water.”24 Shortly 
after the publication of Snow’s findings, Reverend Henry Whitehead embarked 
on a similar investigative survey of the Broad Street area with the intention of 
disproving Snow’s theory. He was moved by his findings to agree with Snow and 
later called him “as great a benefactor in my opinion to the human race as has 
appeared in the present century.”25 Snow’s beliefs became even more plausible in 
light of Louis Pasteur’s work on the germ theory of disease in 1859, and Robert 
Koch’s work with Vibrio cholerae under the microscope in 1884. In 1886, the 
Local Government Board credited Snow with, “demonstrating incontrovertibly the 
connection of cholera with the consumption of specially polluted water, startling 
the profession by the novelty of his doctrine, and inaugurating a new epoch of 
etiological investigation.”26

The Legacy

John Snow’s immediate contribution to history was the water-borne theory 
of cholera. This discovery gave society the ability to prevent the disease from 
spreading. When cholera returned to England in 1866, eight years after Snow’s 
death, the London physicians kept the disease under control “by the following 
of the light of his [Snow’s] researches.”27 By common consent, cholera was the 
single worst epidemic disease of the nineteenth century.28 It still poses a threat in 
underdeveloped areas of the world. The fact that we speak of it without fear in 
Europe and North America is remarkable in the context of the past few centuries. 
Finding a solution to cholera was as stunning as a solution to AIDS would be 
today.29 It is an achievement for which we must credit the work of many people, 
but principally John Snow.

The broader importance of Snow’s work is the emergence of epidemiology as 
a field of modern science. Without the techniques of microbiology, he analyzed 
the spread of disease by using simple statistics to demonstrate a correlation 
between two factors—water impurity and the occurrence of cholera. His logi-
cal methods shaped the way we confront public health dilemmas today. Maps 
such as his are employed so regularly that the practice now has an official name 
—medical cartography. Field studies in the style of the ones that he conducted 
in the cholera-stricken neighborhoods of London have a name as well—shoe 
leather epidemiology. His studies are frequently cited as models in lectures and 
textbooks.30 Indeed, he is commonly referred to as “the father of epidemiol-
ogy.”31 Dr. David Satcher, the former director of the Center for Disease Control 
and Prevention, reportedly approached the most challenging public health issues 
with the catch-phrase “Where is the handle on this Broad Street Pump?”32 Among 
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health-care professionals, Snow’s significance is now so apparent that in 2003, 
the readers of Hospital Doctor, a magazine circulated in the medical community, 
voted Snow as the Greatest Doctor in History—with Hippocrates himself finish-
ing second.33 Without question, Snow’s work forever changed our approach to 
health and medicine.
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Appendix I

Snow’s famous map of the Broad Street area. Each black mark represents one death from 
cholera. From Snow on Cholera by John Snow.
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Appendix II

Portrait of John Snow. From The Ghost Map by Steven Johnson.
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Appendix III

Tables presenting the statistics from Snow’s cholera investigations regarding the Lambeth 
Company versus the Southwark and Vauxhall Company (top) and the outbreak in the 
Golden Square neighborhood near the Broad Street pump (bottom). From Report on the 
Cholera Epidemic of 1866 in England by the Registrar General.
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The former site of the Broad Street Pump has become a historic site. A replica of the original 
pump has been erected a few yards away from the spot where the original once stood, and 
the adjacent pub is now called “the John Snow.” This is somewhat ironic given that Snow 
famously abstained from liquor. Photo courtesy of Mrs. Hannah Reimer.
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